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Introduction

About this document
This document provides installation and acceptance testing procedures for
Meridian 1 system options 214,21, 21E, 51,61,61C, 71, and 81.

System installation is to be performed by qualified personnel only. To use this

document, you should have a basic knowledge of Meridian 1 equipment and

operation. (Contact Northern Telecom Training Centers for information on

installation courses .) You should also read and fully understand the

Meridian 1 System overview (553-3001-100) before you install a system.
References

See the Meridian 1 planning and engineering guide for:

= System overview (553-3001-100)

-= Installation planning (553-3001-120)

— System engineering (553-3001-151)

— Power engineering (553-3001-152)

— Spares planning (553-3001-153)

— Equipment identification (553-3001-154)

See the Meridian | installation and maintenance guide for:

— Library Navigator (553-3001-000)

— Circuit card installation and testing (553-3001-211)

— Telephone and attendant console installation (553-3001-215)
— General maintenance information (553-3001-500)

— Fault clearing (553-3001-510)

— Hardware replacement (553-3001-520)
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1-2 Introduction

For information on the MFA150 Modular Front Access Power System, see
the following documents:

— MFAI50 Modular Front Access Power System: Description,
installation, operation, and maintenance manual (167-9021-104)

MFAI150 Modular Front Access Power System User Guide (PO730 121)

For information on the MPP600 Modular Power Plant, see the following
documents:

— MPP600 Modular Power Plant; Description, installation, operation,
and maintenance manual (167-9021- 105) (P0741670)

— 50-amp Rectifier Expansion Assembly Installation (P0743512)
For information on the NT6D82 Power System, see the following documents:

- NT6DS&2 Power System description, installation, and maintenance
(553-3001-110)

— Reference manual for NT6D&2 Power System (PO7 14863)
-~ Reference manualfor [(0A Rectifier (P0714864)

For information on the QCA 13 DC power system, see the following
documents:

— Power Distribution Plant J24I12A (167-2191-200)

— NT5C03 Switched Mode Rectifier —48V/50A: Description, Maintenance,
and Ordering Information (169-203 |-200)

See the Meridian I X11 software guide for:
— Xl | software management (553-3001-300)
— Xl [ features and services (553-3001-305)

See the X1 input/output guide (553-3001-400) for a description of all
administration programs, maintenance programs, and system messages.
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Meridian 1 equipment

In Meridian 1 systems, modules are stacked one on top of another to form a
column. Each column contains a pedestal, a top cap, and up to four modules
that can include the:

~ NT6D39 CPU/Network Module
required for options 5 1 and 6 1

— NT6D60 Core Module
required for option 81

—~ NT8D1 1 Common/Peripheral Equipment (CE/PE) Module
reguired for options 21A, 21, and 21E

— NT8D13 Peripheral Equipment (PE) Module
optional for options 21, 21E, 51, 61,61C, 71, and 81

— NT8D34 CPU Module
required for option 71

~- NT8D35 Network Module
required for options 7 1 and 8 1, optional for digital trunk interface
(DTI)/primary rate interface (PRI) expansion in options 21, 21E, 51,
and 61

— NT8D36 InterGroup Module
required for options 7 1 and 8 1

— NT8D37 Intelligent Peripheral Equipment (IPE) Module
required for options5 1,6 1,61 C,7 1, and 8 1; optiona for options 2 1 and
21E

~ NT8D47 Remote Periphera Equipment (RPE) Module
optional for options 21, 21E, 51, 61,61C, 71, and 81

-~ NT9D11 Core/Network Module
required for option 6 1 C

In addition, modules that house application specific equipment, such as
Meridian Mail and Meridian Link modules, can be included in a column.

Each pedestal (except in option 21A) houses a blower unit, air filter, power
distribution unit (PDU), and system monitor.
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The top cap provides airflow exits, input/output (1/O) cable access, and
overhead cable-rack mounting. Thermal sensor assemblies for the column are
attached to a perforated panel, which is placed on top of the highest module
in the column, under the top cap.

A system can have one column or multiple columns. For compliance with
EMI/RFI standards, spacer kits are provided to interconnect the columns in a
multiple-column system.

The procedures in this document apply to the following system options:

— option2 1 A: single CPU, single module

— options 21 and 21E single CPU
(2 1 Enhanced):

— option 5 L single CPU, half network group

— option 6 L dual CPU, full network group

— option61C: enhanced common control complex with dual
CPU, full network group

— option 7 L dual CPU, multiple network groups

— option 8 L. enhanced common control complex with dual

CPU, multiple network groups

All system options are available in both AC- and DC-powered versions
(except option 21 A, which is available with AC power only).

Meridian 1 system architecture and each type of module are described in
System overview (553-3001-100). The components of AC-powered systems,
DC-powered systems, and reserve power options for both are described in
Power engineering (553-3001-152).
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Equipment handling precautions

To avoid personal injury and equipment damage, review the following
guidelines before handling Meridian 1 equipment.

Unloading equipment

Power

Special ramps, packed inside the pallet holding Column 0, must be used to
move the equipment off the pallet. Follow the instructions provided with the
ramps.

CAUTION
Never pry up the pedestal to lift the column. This could cause major
damage to the pedestal. Manually slide the column down the ramps
provided.

equipment

There are no user-repairable components in the power system. If a power
supply fails, the complete unit must be replaced. Do pot disassemble a power
supply under any circumstances.

WARNING
To avoid the danger of electric shock, bic shock, be 4l when you work
with power equipment and connections. Warning ndtices are displayed
and must be heeded.

External power equipment, such as a UPS, power plant, or batteries, may be
very heavy and may require special handling procedures and additional
personnel for unloading and installation. Also, be aware of weight
distribution and keep the equipment room floor from being overly stressed.
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Circuit cards
Handle cards as follows:

— Unpack or handle cards away from electric motors, transformers, or
similar machinery.

— Handle cards by the edges only. Do not touch the contacts or
components.

— Set cards on a protective antistatic bag. If an antistatic bag is not
available, hand-hold the card, or set it in a card cage unseated from the
connectors.

— Store cards in protective packing. Do not stack cards on top of each other
unless they are packaged.

To avoid card damage from static discharge, wear a properly connected
antistatic wrist strap when you work on Meridian 1 equipment. If a wrist strap
is not available, regularly touch one of the bare metal strips in the module to
discharge static. Figure 1- 1 shows connection points for the wrist strap and
the bare metal strips you should touch.

Figure 1-1

Static discharge points
Module

rear
Wrist strap
connection point Bare metal strip
Power supply slot
\
Module |
Wrist strap front Bare metal strip
connection  point
563-6000
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Data disks

Check the disk identification to make sureiit is the correct disk. Compare
software options with the data cartridge. Follow these precautions to avoid
damaging disks:

— Handle only the hard surface; never touch the recording surface.
— Keep disks away from strong magnetic fields.

— Avoid exposing disks to extreme heat, rapid changes in temperature, or
high humidity.

— Storedisksin asuitable container.

Toinstall adisk, make surethe arrow on the label is pointing up and the
rounded comer is on the bottom on the right-hand side (see Figure I-2).

CAUTION
The disk drive can be damaged if an upside-down disk isforced into
the slot. If there is significant resistance when you try to insert a disk,
remove the disk and check the position.

Figure 1-2
Disk position

Top == Arow panting up,

wiooojoy
waysiou

Insertin
this direction

Bottom — rounded corner

553.5001
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Cable routing guidelines

A system layout, preconfigured at the factory, is included in the software box
with each system shipment. Before you route cables, refer to the “to-from”
cable connections in the system layout. Note that there are a variety of cable
lengths. Make sure you install the designated cable for each connection.

Because the cable troughs (see Figure I-3) and spaces on the sides of each
module are within the EMI shielding of the system, unshielded cables can be
routed in those areas. The comer vertical channelsin therear of the module
are outside of the EMI shield. Cables routed in the vertical channels must be
shielded, and must enter and exit the EMI-shielded area through /0O panels
and adapters.

As space permits, cables can be routed

— horizontally in the cable troughs at the front, rear, and sides of the
module

Note: InaDC-powered module, because there isno MPDU, thereis
room to route cables horizontally from front to rear on the left side (front
view) of the module.

— vertically on the sides of the module

— vertically in the comer channelsin the rear of the module (shielded
cables only)

CAUTION
Cables must be routed as perpendicular as possible to any nearby
power cables. Avoid routing cables near power cables if alternate
routing isavailable. (At the rear of the module, cables routed between
the 1/0 panel and the rear cover can be parallel to the power cables
because the panel provides EM1 shielding.)
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Figure 1-3
Cable routing troughs-front view of module
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Initial Meridian 1 installation

Before Meridian 1 equipment is delivered to the installation site, you must
consider

— fire protection and safety requirements
— equipment room requirements

== grounding and power requirements
— cable requirements

Specifications for these requirements and for developing the equipment room
floor plan are provided in Installation planning (553-3001-120).

For proper installation, perform the steps in this procedure in the order given.
If you go to a subsection to perform a step, return to the next step in this
procedure when the tasks in the subsection are completed. For example, when
you complete Step 3 “position and level equipment,” return to Step 4 in this
procedure. See Table 2-| for alist of tasks in subsections.

Whenever possible, install external power equipment before the system
installation. If reserve power equipment is used, install it according to the
manufacturer’s instructions.

To ingdl telephones and attendant consoles, see  Telephone and attendant
console installation (X3-3001-215).

System installation is to be performed by qualified personnel only.
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System installation procedures

1

Prepare equipment for installation; go to “ Preparing equipment for
installation” on page 3-1.

Place the fourth module on a column (if required); go to “Placing the
fourth module on a column” on page 4-1.

Position and level equipment; go to “Positioning and leveling
equipment” on page 5- 1.

Note: If earthquake bracing isrequired, go to “Installing earthquake
bracing” on page 18-1 to install column and floor bracing and to position
and level equipment. When those procedures are complete, return to Step
4 or Step 5 (as applicable) in this procedure.

Install overhead cable tray kits (if required); go to “Installing overhead
cable tray kits" on page 6- 1.
Install power suppliesin all modules:

Make sure the system is disconnected from any power source.

Set switches and breakers on all module power supplies or module
power distribution units(MPDUs) to OFF.

o Insert each power supply into the appropriate card cage and hook the
locking devices.

Note: In option21E, a battery pack on the NTNDO2
Misc/SDV/Peripheral Signaling (MSPS) Card can provide up to 60
minutes of backup for CPU memory during power failures. To enable
this function, pull the M SPS Card out, plug the connector from the
battery pack assembly into the connector on the card (make sure the
connector key is centered on J2), and reseat the card.

Install the disk drive unit in a CPU Module.

Note: In options 61C and 81, there are two disk drive units. Install a disk
drive unit in each Core/Network or Core Module.

Install power equipment and ground wiring:
For AC-powered systems, go to “Installing AC power” on page 7-1

¢ For DC-powered systems, go to “Installing DC power” on page 8§-1
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8 Plan and designate the main distribution frame (MDF); go to “Planning
and designating the Modular Distribution Frame (MDF)” on page 9- 1.

9 Install power fail transfer units(PFTUs) (if required); go to “Installing
PFTUs” on page10- 1.

10 Configure the system monitor; go to “ Configuring the system monitor”
on page 11-1.

11 Connect asystem terminal (or modem); go to “Connecting a system
terminal (or modem)” on page 12- 1.

Note: TheNT7D15 System Monitor used in option 21A does not
connect to an SDI port or to the system terminal.

12 Install cabling:

To cable common equipment, go to “ Cabling common equipment”
on page 13-1.

Note: This procedure does not apply to single CPU systems (options
21A, 21,21E, and 51).

+  Tocablenetwork loops, go to “ Cabling network loops’ on
page 14-1.

Note: In options 21A, 21, and 21E, IPE dots 0-9 in the NT8D11 CE/PE
Module are served by the NT8D18 Network/Digitone Receiver (DTR)

Card. Thereis no cabling between the Network/DTR card and the IPE

Cards.

¢ To cable PE/IPE Modules to the MDF and to connect lines and
trunks, go to “Cabling lines and trunks” on page 15-1.

13 Power up the system and load the system software; go to “Powering up
the system and initial loading” on page 16-1.

14 Perform acceptance tests; go to “Performing acceptance tests” on
page 17-1.

Note: To test circuit cards, see “Acceptance tests” in Circuit card
installation and teszing (553-3001-2 11). To test telephones and attendant
consoles, see Telephone and attendant console installation
(553-3001-215).

15 Replace all coversand grills on the front and rear of the system.
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Table 2-1
Initial system installation-list of tasks in subsections

Task Go to
Prepare equipment for installation page 3-1
Place the fourth module on a column page 4-1
Position and level equipment page 5-1
Install overhead cable tray kits page 6-1

Install power supplies in all modules* —
Install the disk drive unit(s) —_

Install power equipment and ground wiring

AC power page 7-l

DC power page a-l
Plan and designate the MDF page 9-I
Install PFTUs page 1 O
Configure the system monitor page llI-1
Connect a system terminal (or modem) page 12-|
Cable common equipment page 13-1
Cable network loops page 14-1
Cable lines and trunks page 15-|
Power up the system and load system software page 16-I
Perform  acceptance tests page 17-I

« See “System installation procedures” on page 2-2 and 2-3 for details on tasks that
are not described in subsections.
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Preparing equipment for installation

Use the equipment room floor plan to position equipment. See Installation
planning (553-3001-120) to prepare the equipment room and floor plan.

WARNING
A fully loaded column weighs 274.4 kg (605 Ibs). More than one
person is required to remove equipment from shipping pallets.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of the work area.

1 Remove equipment from the shipping pallets; follow the unpacking
instructions that come with the packaging material.

2 Removethe front and rear covers from each module:

With aflat blade screwdriver, turn the lock clockwise on the two
locking latches (see Figure 3-1).

Simultaneously push the latches toward the center of the cover and
pull the cover toward you while lifting it away from the module.

Set the covers aside until the installation is complete.
3 Remove thefront and rear grills from each pedestal:

Loosen the two captive screws that secure the grill.

Pull the grill forward and lift it out of the base of the pedestal (see
Figure 3-2).

Set the grills aside until the installation is complete.
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Figure 3-1
Locking latches on the module cover

4}—— Slide to
unlatch cover

Turn lock screw
up to unlock

=D
Figure 3-2
Removing the pedestal grill

553-5138

Captive screw

Captive screw

§53-3054
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4 Make sure all of the items on the system order form are on the packing
slip that comes with the equipment.

5 Inspect all equipment for physical damage. Report any damage to your
supplier.

6 Remove the foam pieces that secure bus terminating units (BTUs) in the
following modules and verify that the BTUs are installed in the correct
positions:

In options 51 and 61, check the NT6D39 CPU/Network Module:

-~ between slots 1 and2—QPC477A10 or B10
~  between slots 2 and 3 —QPC477A9
~  between slots 12 and 13— QPC477A22

In option 61C, check the NT9D11 Core/Network Module:

-~ between slots 0 and 1 —QPC477A9
-~ hbetween slots 1 and 2-—QPC477B10

In option 71, check the NT8D34 CPU Module

- for CPU 0 between slots 13 and 14 —QPC477A20
- for CPU 1 between slots 13 and 14 —QPC477A21

Check the NT8D35 Network Module:

~  between slots 11 and12—QPC477A9
- between slots 12 and 13—QPC477A10 or B10

In option 81, check the NT6D60Q Core Module

- between slots 4 and 5 —QPC477A9
-~ between slots 5 and 6—QPC477B10

Check the NT8D35 Network Module:
~ between slots 11 and12—QPC477A9
-~ between slots 12 and 13— QPC477A10 or B10
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7

Check the option settings on all cards that have a switch symbol on the
faceplate. Also check the jumper settings for NTCD6003 CBT card. To
check the option switch and jumper settings, refer to Circuit card

and testing (553-3001-211) for all switch and jumper
settings.

In Option 61C, asingle jumper in each of the NT9D11 Core/Network
Modules determines whether the module is designated as

Core/Network 0 or Core/Network 1. The jumper islocated on the rear of
the backplane behind card slot 14 (see Figure 3-3).

In Core/Network Module 0, verify that the jumper is closed (there is
a plug over both pins).

In Core/Network Module 1, verify that the jumper is open (thereis
not a plug over the pins).

I'n option 81, four jumpersin the NT6D60 Core Modules determine
whether the moduleis designated as Core 0 or Core 1. The jumpers are
located on the backplane, along the bottom of the front side (behind the
circuit cards) (see Figure 3-4).

In Core 0, verify that all four jumpers are closed (there is a plug over
both pins).

In Core 1, verify that jumper JB4, between slots 9 and 10, is open
(jumper plug not installed). Verify that the other three backplane
jumpers are closed.

CAUTION
If the Core Module jumpers are set incorrectly, the system will not
load and operate correctly.
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Figure 3-3
Location of the backplane jumper in the NT9D11Core/Network Module
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Figure 3-4

Location of the backplane jumpers in the NT6D60 Core Modules
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Placing the fourth module on a column

A four-module column is shipped in two segments. One shipping pallet
carries the pedestal and three modules. Another shipping pallet carries the
fourth module and top cap. Starting at the bottom of the column, modules are
numbered from zero to three in each column. Use this procedure to place the
fourth module (and top cap) on the column.

To add a module to a column that is already powered, see the procedures in
“Adding a module to a column” on page 20- 1.

WARNING

A fully loaded module weighs approximately 58.9 kg (130 Ibs). More
than one person is required to place a module on a column.

1 Position and secure the fourth module:
L ocate the positioning guides on the third module (see Figure 4-1).

Position the fourth module so it faces the same direction as the
column.

Place the fourth module on top of the column and adjust it until it is
seated securely on the positioning guides.

Use a 9/16-in. socket wrench to secure the fourth module with five
mounting bolts (see Figure 4-2).
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Figure 4-1
Module positioning guides

Positioning  guides
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cables

553-3056
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Figure 4-2
Module mounting bolts

Mounting
bolts

T

553-3057
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44 Placing the fourth module on a column

2 Connect the module-to-module power and system monitor cables:

Remove the /O safety panel over the backplane at the rear of the
third and fourth modules.

Connect the power connectors between the modules (see Figure 4-3).

Connect the system monitor cable from connector J2 on the third
module to J1 on the fourth module.

Note: There are no power or system monitor connectors in the NT8D36
InterGroup Module; connect the top cap cables (extra length is provided)
to the module below the InterGroup Module.

3 Reingtal the I/O safety panel in each module.

Figure 4-3
Power and system monitor connections

/O safety
panel
Module 3
— Power connectors
— between modules
: ™ System monitor
E E connector ==
i J2 in Module 2 to
:/' J1in Module 3
YO safety i
panel !
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Module 2
(Modules 0 and 1 below)
| —
Rear of the columns \_/
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Positioning and leveling equipment

Columns normally stand on adjustable feet that provide leveling capability
and ground isolation. However, casters are available and can be used for
two-tier columns. If athird module is added to a column with casters, the
casters must be replaced with leveling feet.

Note: If earthquake bracing isrequired, go to “Installing earthquake
bracing” (page 18- 1) to install column and floor bracing and to position
and level equipment. When those procedures are complete, return to Step
4 or Step 5 (as applicable) in theinitial installation procedure.

1  Check the equipment room floor plan to position columns.

2 Adjust the feet on each pedestal to level all columns (turn the leveling
foot clockwiseto raiseit).

Note: Leaveat least 1.27 cm (1/2 in.) between the floor and the bottom
of the pedestal for air flow required by the blower unit.
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3 For a multiple-column system, install NT8D49 Spacer Kits between
columns:

Attach gaskets to both sides in the front section of each spacer (see
Figure 5-).

Attach a spacer to one side of each module that will be next to another
module, except on the end column (see Figures 5-2 and 5-3). Insert the
screws through holes in the trim panels.

CAUTION
Do not try to adjust the horizontal position of a column by tightening
the spacer screws. Tightening the screws with the columns too far
apart will warp the spacer.

+  One at atime, push the columns together and attach the other side of
the spacers.

Figure 5
Positioning spacer gaskets

Gasket placement

Rear Front

R53-5641
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Figure 5-2
Spacer positioning
(o] (o]
—— Rear
0 )
Spacer

Spacer Stand-off
553-3068

System installation procedures 553-3001-210




54 Positioning and leveling equipment

Figure 5-3
Column positioning with spacers

Step 1 Attach spacers to one side of each column
(except the end column)

(end column)

Spacers

Step 2 One at a ftime, push  columns together, level, align,
and attach the other side of the spacer

Step 3 Positioning completed

§53-5067
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Installing overhead cable tray kits

Cabletrays (also called ladder racks) can hang from aceiling, or they can be
mounted across the tops of the Meridian 1 columns.

If ceiling-hung racks are used, the rear top cap grill on each column must be
replaced with a PO69985 1 Top Cap Cable Egress Panel, which provides
cutouts for cable routing. The cable trays and the equipment required to hang
them must be provided by the customer and installed according to the
manufacturer’s instructions.

Northern Telecom offers an NT8D63 Overhead Cable Tray Kit that provides
equipment for mounting cable trays on the Meridian 1 columns. The kit
includes two support brackets and front and rear exhaust grills with cutouts
for cable routing. The cable tray itself must be provided by the customer; it is
not included in the kit. Use this procedureto install the NT8D63 kit.

CAUTION
Column frames must be insulated from contact with building
structures such as concrete walls, floors, and ceilings. Whether the
cable racks are column-mounted or ceiling-hung, the installation must
maintain the integrity of the Meridian 1 grounding architecture.

1 Remove air exhaust grills at the front and rear of the top cap. Pull forward
on the two clips underneath the front edge of each grill and lift up to
remove the grill (see Figure 6-1).

2 Mount asupport bracket at the front and rear of the module (see
Figure 6-2). Using two bolts, secure each support to the threaded holes
in the top of the module.
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3 Install the front and rear air exhaust grills that come with the kit.

4 Place the cable rack on top of the support brackets and fasten it to the
supports with the J-bolts as shown in Figure 6-2.

Figure 6-1
Removing top cap grills

Topcap ,. .
Air exhaust grill Air exhaust grill

553-5886

Figure 6-2
Overhead cable tray kit

Customer-provided
ladder rack

Bracket

553-3074
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Installing AC power

For AC-powered systems, use this procedure to install safety
ground/protective earth and logic return wiring and to install ground and
aarm cabling for a UPS.

For AC-powered systems without reserve power, one input receptacle is
required per column, within 2.4 m (8 ft) of each pedestal. One 1G-L6-30 or
1.6-30 receptacle is required for each column (option 21A requires one 1.6-20
receptacle).

Instead of using the power plug provided, the PDU can be hard-wired to the
power source. In this case, #10 AWG conductors routed through 3/4-in.
conduit are generally used. The leads connect to the .1, L2, and GND
terminations on the field wiring terminal block on the PDU.

Note: Do not use ground fault circuit interrupt (GFCI) deviceson
Meridian 1 AC power feeds.

Systems that use reserve power plug into the UPS, which in turn plugs into
the power source (associated batteries can be located within the UPS or
installed externally). Consult the UPS documentation for receptacle
requirements.

System installation procedures 553-3001-210




7-2 Installing AC power

Safety ground/protective earth and logic return wiring

A separate safety ground/protective earth connection is required. The safety
ground/protective earth wire must be #6 AWG or larger and must connect the
pedestal to the single-point ground (SPG) in the service panel. The
single-point ground can be an isolated ground (IG) bus or AC equipment
ground (ACEG) bus in the service panel or transformer. Figures 7-1,7-2, and
7-3 show an ACEG as the single-point ground.

Depending on the distances between columns, the location of the service
panel, and the availability of panel SPG connection points, safety
ground/protective earth wiring can be daisy-chained or run independently
from each column to the service panel. Figures 7-2 and 7-3 show safety
ground/protective earth wiring in daisy-chain configurations.

Note: Refer to Installation planning (553-3001-120) for a complete
description of approved ground sources and methods. Insulated ground
wire must be used for system grounding.

Multiple-column systems use alogic return equalizer (LRE) as the point
where the logic return wires from different columns are consolidated before
connecting to the single-point ground. The NT6D5304 smdl LRE (usualy
used with AC power systems) is available from Northern Telecom.
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Figure 7-1
Single column-ground and logic return distribution

AC input

Meridian 1 Service.

%: panel

120V
| receptacle

ACEG

Logic return
Cord or

. (#6 AWG)
conduit. -
Safety ground (#6 AWG, min)
208/240 v AC conduit
receptacle hl
(30 AL6 =30
or
IG - L6 - 30)

553-3154
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Figure 7-2
Multiple column-ground and logic return distribution

AC input

Meridian 1 Service
panel

Cord or
conduit  ~_ Logic return
reference
82 (#6 AWG)
208/240 V AC conduit
receptacles
(30 ALG -30 AC conduit |
or
IG-16-30) 553-3155
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Figure 7-3

Multiple-column,  multiple-row-ground and logic return distribution

Meridian 1,
Common cquipment columns

Service:
panel

120V
receptacle

ACEG

Safety ground (#6 AWG, min)

AC input

Logic return
reference
(#6 AWG)

AC conduit

Meridian  1:
Peripheral equipment columns

Cord or
conduit ~

208/240 V
receptacles’
(30AL6 -30

AC conduit

or
IG « L6 - 30)

553-3156
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Installation procedures
Installing safety ground/protective earth and logic return wiring

WARNING
Failure to follow grounding procedures can result in unsafe or faulty
equipment. See Installation planning (553-3001- 120) for acomplete
description of approved ground sources and methods.

1 Make sure the power cord is disconnected from the power source.

2 Using a volt/ohm meter, measure the resistance between the ground pin
on the power plug and a ground lug on the rear of the pedestal.

The resistance should be 0 ohms; if it is greater, check the power cord
connections.

OFw O[T ———

553-5892

Ground lugs

3 Connect the safety ground/protective earth wire (insulated ground wire
mst be used for system grounding):

For a single-column system, connect a #6 AWG wire from the ground
source in the service panel to a ground lug on the pedestal.

For a multiple-column system, connect a #6 AWG wire from the
ground source in the service panel to a ground lug on the closest column.
Daisy-chain #6 AWG ground wires from one pedestal to the next,
connecting all of the columns (or run a #6 AWG wire from the ground
source to each column individually).

4 Place a warning tag (WARNING-TELEPHONE SYSTEM GROUND
CONNECTION-DO NOT DISCONNECT) on the connection at the
ground source.
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= D 3 y B

\ 553-5909

From To ground/protective Terminate on
ground source earth lug of next column last column

5 Using a volt/ohm meter, measure the resistance between the ground pin
on the power plug and the ground terminal on the power outlet.

The resistance should be 0 ohms. If the resistance is greater than .5 ohms,
check the power outlet ground and safety ground/protective earth
connections.

6 Removethefield wiring access plate on the PDU.
Connect the logic return wire.

Starting a the LRE, connect a #8 AWG wire and route it to the column and
up or down the I/O channel area, as appropriate, then through the conduit
hole in the pedestal to LRTN on the field wiring block (see Figure 7-4).

8 Replacethefield wiring access plate on the PDU.

Figure 7-4
‘Logic return connection for each column
— =
N 2 E & LR
{ = 2 £ = J -
| GND
| L2
el L
| To LRE
PDU
R -
— -/
553-3086
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UPS ground cabling
Use the manufacturer’s documents to install and cable a UPS. If the UPS does
not contain an integral bypass switch, one should be added externally during

initial UPS wiring. Figure 7-5 is a block diagram of a UPS installation and
associated wiring.

Note: Because UPS installation can be complex, we recommend that
installers attend vendor training programs.

CAUTION
Take care when connecting battery leads to the UPS. A battery reversal
can result in severe damage to the UPS.

Figure 7-5
AC reserve power configuration

External power distribution

\ Meridian 1
AC input “
\

UPS bypass
switch
208/240 V ac

-~

Receptacle and
cord, or conduit, to

| s

{4

pedestal(s)
[
\
AC/DC DC/AC [
Converter| Inverter
1
|
[
1
!
Battery bank
UPS (may be inside UPS) |
Note: The AC safety ground (green wire) must route from the service
panel, through the UPS, to the Meridian 1 panel or receptacles. 553-3163
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1 Make sure the safety ground/protective earth wire is connected on all

Meridian 1 columns.

2 Daisy-chain ground cables to each UPS (see Figure 7-6) using #6 AWG

wire.

3 Daisy-chain ground cables to each bypass switch (if equipped) using

#6 AWG wire,

4 Runa #6 AWG wire between the ground lug on the rear of the pedestal,
the bypass switch, and the UPS to a common frame ground point.

5 Run a #6 AWG wire between the common ground point and the ground

bus in the service panel.

Figure 7-6
UPS grounding diagram

Column frame grounds

Column 0 Column 1

Column n

UPS frame grounds
UPS 0 UPS 1

UPS n

Bypass switch frame grounds
1

[

J_l/‘/ Isolated ground bus

| I
Service panel

653-3089
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Installing DC power

Use this chapter to install safety ground/protective earth and logic return
wiring, configure system monitors, and connect PFTUs for DC-powered
systems using an MFA150 or MPP600 power system.

Note: The procedures in this chapter apply to the global power
distribution unit (PDU). The global PDU replaces the one-piece

NT7D 10AA (North American) andNT7D 10DA (European) PDUs. The
global PDU comprises an upper NT7D10CA System Monitor/Power
Supply Assembly and alower NT7D67CB Filter/Power Distribution
Unit Assembly. Throughout this document, the global PDU is referred to
asthe“NT7D67CB PDU.” To connect power to avintage AA or DA
NT7D 10 PDU, see“Appendix B: NT7D 10 PDU connections.” Both
NT7D 10 (vintage AA or DA) andNT7D67 PDUs can beused in a
system.

Toinstall reserve power equipment (batteries), follow theinstructions
provided with the equipment. To comply with safety requirements, consult
the following articles before working with any battery systems:

— Read the “Material Safety Data Sheet” that must be posted to meet
OSHA requirements. This article outlines appropriate reserve battery
handling procedures.

— Refer to National Electric Code 645-10. This article outlines
requirements that call for the installation of AC- and DC-power kill
switches to battery systems in certain environments.

See Appendix A in this document to perform one of the following tasks:

— connect anNT6D82 Power System

— install and connect a QBL 12 Power Distribution Box
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— install and connect a power plant consisting of a
. QBL15 Power Distribution Box

NT6D52 or NTOR72 Switched Mode Rectifier (NTOR72 replaces
NT6DS52)

— connect a QCA13 Power System

External DC power equipment

The MFA150 Modular Power System and MPP600 Modular Power Plant are
considered “external” power equipment because they are not housed in
Meridian 1 columns.

DC-powered systems generally require one input receptacle per rectifier,
within 1.8 m (6 ft) of each rectifier. The commercial power receptacles
required are determined by the number and type of rectifiers used.

MFA150 Modular Power System

The MFA150 is a DC power system for options 21,21E, 51,61,61C, 71, and
81. It replaces the rectifier/rack assembly consisting of the NT6D52 or
NTOR71 Rectifier and QBL15 Power Distribution Unit.

The MFA150 is a modular, front access power system with a positive ground
and —48 V dc output capacity of 150 amps, provided in25-amp increments
using plug-m rectifier modules. The MFA150 is suitable for any system with
power requirements of less than 150 amps. One MFA 150 is required per DC
system (configured with one to six NTS5CO6 rectifiers, as required by system
power consumption), installed in one or two MPS75 shelves.

The ordering codes for the complete power plant are NT5C9EF and
NT5C90EG. Each of these configurations is a complete power bay with an
NT6C 14GB Control and Distribution Panel mounted on an NT6C40DC
Seismic Rack:

— NTSC90EF is asingle MPS75 shelf, with a capacity of 75 amps.

- NT5C90EG is adual-shelf configuration, with a capacity of 150 amps.

The MFA150 power system requires one 50-amp power feed per shelf.
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MPP600 Modular Power Plant
The MPP600 Modular Power Plant can be used with all system options, but

it isoptimized for options 71 and 81 (and larger option 61 and61C
configurations).

The MPP600 isamodular power supply providing front- and rear-access
power distribution and a control system that supports from one to twelve
50-amp rectifiers. These rectifiers are housed in one or two cabinets
providing up to 300 amps per cabinet, for atotal of 600 amps.

The MPP600 consists of either one main cabinet (for loads requiring up to
300 amps) or one main and one supplemental cabinet (for loads up to 600
amps), acommon equipment panel, distribution and control panels, and
rectifier shelves.

The MPP600 utilizes up to twelve NTSC07 50-amp switch mode rectifiers as
building blocks connected in parallel to reach the maximum capacity of 600
amps. The rectifiers operate on single-phase, 60 Hz ac service at either 208 V
or 240 V nominal input. Each rectifier requires one 20-amp power feed.

NT6D53 Junction Box

If arectifier is positioned at a distance from the Meridian 1, the NT6D53
Junction Box can provide an interim connection between the rectifier and the
field wiring terminal block in the pedestal. One junction box supports one
column. The junction box can be used with the NT7D67CB PDU, but it is not
required.

The junction box is equipped with a 3-m (lo-ft) flexible conduit that contains
all the wiring needed to connect the rectifier to the pedestal. (Make sure the
junction box is installed close enough to the pedestal for the conduit to reach
the terminal block in the pedestal.)

On the input side, the junction box has allowance for up to four #4 AWG pairs
and one logic return, and up to twol-1/4 in. conduit fittings (onefitting is
supplied). On the output side, the junction box is prewired with four #10
AWG pairs (one pair per module) and alogic return. Thiswiring isrouted in
a3-m (lo-ft) length of 3/4-in. conduit that connects to the pedestal.
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The junction box connects to the pedestal as follows:
— For distances of up to 30 m (100 ft), there are

four split feeds per column with nine #10 AWG conductorsin a
single 3/4-in. conduit

two 30-amp feeds from the distribution point to the junction box
with five #4 AWG conductors in asingle 1 -1 /4 in. conduit

— For distances of up to 60 m (200 ft), there are

four split feeds per column with nine #10 AWG conductorsin a
single 3/4-in. conduit

two 30-amp feeds from the distribution point to the junction box,
with nine #4 AWG conductors in two 1 «1 /4 in. conduits

Safety ground/protective earth and logic return wiring

The single-point ground (SPG) required by the system can be an isolated
ground (1G) bus or AC equipment ground (ACEG) bus in the service panel or
transformer. The system must be connected to safety ground/protective earth
in accordance with NEC requirements. For international use, the system must
be connected to safety ground/protective earth in accordance with Paragraph
2.5 of EN60950/TEC950.

Note: Refer to Installation planning (553-3001-120) and Power
engineering (553-3001-152) for a complete description of approved
ground sources and methods. Insulated ground wire must be used for
system grounding.

Depending on the distances between columns, the location of the service
panel, and the availability of panel SPG connection points, safety ground/
protective earth wiring can be daisy-chained or run independently from each
Meridian 1 column to the SPG or alternately to a logic return equalizer (LRE).
Figures 8-2 and 8-2 show safety ground/protective earth wiring in
daisy-chain configurations. For the MFA150, safety ground is daisy-chained
between columns and then run directly to the ACEG in the service panel. For
the MPP600, safety ground is daisy-chained between columns and then run
to the ACEG. The MPP600 safety ground is connected to the AC panel
through the AC input conduit.
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Multiple-column systems use an L RE as the point where the logic return
wires from different columns are consolidated before connecting to the
single-point ground. The LRE used with the MFA 150 and MPP600 is a
copper bus bar mounted in the control/distribution panel of the power
system.

Figure 8-l
Ground and logic return distribution-MFA150 Modular Power System

AC input

Meridian 1 Service
—_———pee—————] panel

120v
receptacle

{ ACEG

Safety ground (#6 AWG, min)

See BRE/LRE
Note 1 Battery / logic
return reference
Optional i
Batteries | .
HAOHAL | k=l [y AC conduit
slElelalElE ok Rectifier i
nﬂﬂﬂﬂn— :(see Note 2) s
= ]
[ Battery |
Rack o trays”
N ;:(see Note 3)4,

Note 1: DC power feeds to Meridian 1 pedestals. Each feed consists of
two BAT(-), two BATRTN(+), and one LRTN(+) conductors.

Note 2: The MFA150 power system may be equipped with one or two
power shelves for a maximum of 75 amps or 150 amps, respectively.
Each shelf accommodates up to three NTSCO08 rectifiers.

Note 3: Batteries may be installed in two optional battery trays located
under the rectifier shelves.

553-5345
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Figure 8-2
Ground and logic return distribution—MPP600 Modular Power Plant

AC input

Meridian 1 Service

panel

120V
receptacle

ACEG

Safety ground
(#6 AWG, min)

Safety ground
(#6 AWG, min)

I~ Common

Distribution ground
panel busbar

Note 1

Rectifier
sheif

Optional
batteries __*

haN

Cabinet (see Note 2)

" Rectifier §
f shelf g

E Distribution |

B panel R

MPP&00 AC conduit (see Note 3)

Note 7: DCpower feeds to Meridian 1 pedestals. Each feed consists of
two BAT(-), two BATRTN (+), and one LRTN (+) conductors. All (5)
conductors terminate inside the distribution panel.

Note 2: Up to six NTS5CO7 rectifiers can be equipped in a cabinet for a
total of 300 amps.

Note 3: The cabinet safety ground is furnished through the green wire

ground in the AC input wiring. 553-5811
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PDU connections

A readily accessible disconnect device for input power is required.

CAUTION
DC power for the NT7D09 pedestal must be provided with circuit

protection of 30 amps for the BAT 0,1 and BAT 2,3 feeds (see
Figure 8-2).

Circuit breakers must be located next to each other and labeled to show that
both must be shut off to remove all power to the system.

Figure 8-3
Circuit protection for the PDU

- 48 V source NT7D67CB PDU

Circuit _protection Terminal block
Max 30 A

BAT
® 01

Max 30 A

BAT
ERY ® 23

BATRTN
® 01

Ground @ BATRTN
bus/LRE ® 23

® LRTN

553-5346
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A maximum loop drop of two voltsis allowed between the pedestal, or
junction box, and the external power equipment. See Table 8-1 for allowable
wire sizes. See Power engineering (553-300 1- 152) for detailed information
on calculating wire size.

Table 8-1
Wire gauge requirements with two 30-amp feeds (five wires)

Length #8 AWG #6 AWG Single #4 AWG Double #4 AWG
0-3m (10 ft) Yes Yes Yes Yes
36 m (20 ft) Yes Yes Yes Yes
6-9 m (30 ft) Yes Yes Yes Yes
9-12 m (40 ft) Yes Yes Yes Yes
12-15 m (50 ft) Yes Yes Yes Yes
15-18 m (60ft) No Yes Yes Yes
18-21 m (70 ft) No Yes Yes Yes
21-24 m (80 ft) No Yes Yes Yes
24-27 m (90 ft) No No Yes Yes
27-30 m (100 ft) No No Yes Yes
30-60 m (200 ft) No No No Yes
over 60 m (200 ft) No No No No

Note 1: Two 30-amp feeds are typically adequate for a column with four modules (five wires total-two
30-amp feed pairs plus logic return).

Note 2: If dual conduit is used, the wires must be run in battery/battery return pairs, with one pair in one
conduit and the other pair, plus logic return, in the other conduit.

Legend: Yes = Wire size is adequate for the distance.
No =Wire size has too high a voltage drop and is inadequate for the distance.
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The following equipment is located in the rear of each pedestal (see
Figure 8-4) in Meridian 1 columns:

- The PDU distributes power to the entire column.

— Thefield wiring terminal provides the connection point for wiring
brought into the pedestal.

— A circuit breaker is provided for each module in the column and for the
blower unit

Note: All column circuit breakers will trip if a column thermal overload
is detected or a DC-power low-voltage condition is sensed.

— The system monitor checks the column temperature, cooling system

status, and system voltage status, and controls alarms and line transfer
states accordingly.

Figure 84
DC-power equipment in the rear of the pedestal—NT7D67CB PDU

System monitor / power supply assembly

% Q) NT7D10CA 2

J5

=@ =
o O o

UNIT ASSY

. 1
NT7D67C @ 8 @ FLTR / PWR DIST

Safety cover-the
@ field terminal block

@ BLO GBO CB1 % is behind the cover

8

Circuit Circuit
breakers - — - breakers
Filter / Power distribution unit assembly

553.5488
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With the NT7D67CB PDU, the safety ground/protective earth wires and all
wiring to the terminal block in the PDU must be neatly routed within the
cable-tie saddles and under the cable restraint bar at the base of the pedestal
(see Figure 8-5). This ensures that there is room to install the PDU cover,
safety cover, and rear grill.

Conduit is not required with the NT7D67CB PDU. However, 1-1/4 or 3/4 in.
conduit can be used if local codes or individual installations requireit.
Conduit can be routed down through the column from overhead racks or up
through the floor. Conduit clamps and the hardware to fasten the conduit are
provided in the pedestal. If the NT7D0902 Rear Mount Conduit Kit is used,
conduit can enter from the rear of the column (above the floor).

Figure 8-5
Cable routing in the rear of the pedestal—NT7D67CB PDU
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@ BLO CBO CB1 % @ 8 cB2 C?S@

T
Cable-tie saddle Cable restraint bar Cable-tie saddle
553-5468
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Installation procedures
Installing safety ground/protective earth wiring

WARNING
Failure to follow grounding procedures can result in unsafe or faulty
equipment. See Installation planning (553-3001-120) for a complete
description of approved ground sources and methods.

1 Remove the associated 30-amp fuse in the power plant to disconnect
each pedestal from the power source.

2 At the rear of the pedestal, remove the plastic safety cover over the
terminal block to access the safety ground/protective earth lugs (leave
the cover off until all pedestal connections are made):

Loosen the three screws holding the cover.

Lift the cover up, then over the three mounting screws on the front
panel of the cover.

3 Connect the safety ground/protective earth wire:

Note: Insulated ground wire must be used for system grounding.

For a single-column system, connect a#6 AWG wire from the ground
source in the service panel to a ground lug on the pedestal.
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For a multiple-column system, connect a #6 AWG wire from the
ground source in the service panel to a ground lug on the closest column.
Daisy-chain #6 AWG ground wires from one pedestal to the next,
connecting all of the columns (or run a#6 AWG wire from the ground
source to each column individually).

Xl T |
\ \ 553-3085

From To ground/protective Terminate on
ground source  earth lug (or service panel) last column

Note: The safety ground/protective earth wire must be routed within the
cable-tie saddles and under the cable restraint bar at the base of the
pedestal.

4 Pace a warning tag (WARNING-TELEPHONE SYSTEM GROUND
CONNECTION-DO NOT DISCONNECT) on the connection at the
ground source.

Note: The following procedures apply to columns equipped with the
NT7D67CB PDU. To connect power to an NT7D10 (vintage AA or DA)
PDU, go to “Appendix B: NT7D10 PDU connections.”
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Preparing the NT7D67CB PDU

When a system is shipped, a set of screws secures the leveling bracket at the
rear of the NT7D67CB PDU to protect it from vibration damage during
transit. The shipping screws should be removed during initial installation.

1 For access to the rear of the PDU, temporarily remove the blower unit in
the front of the pedestal:

Turn the screws on the front of the blower unit counterclockwise.

Grasp the lip at the top edge of the blower unit. Slide the unit out of
the glides and onto the bottom ledge of the pedestal. Lift the unit out
of the pedestal. (Keep the blower unit in an upright position.)

2 Remove the two shipping screws holding the PDU to the vertical shield
in the pedestal.

3 Reinstall the blower unit:
Set the blower unit on the bottom ledge of the pedestal.

Tilt the back of the blower unit up slightly so it will slide into the
pedestal glides (you may need to lift the unit). Gently push the unit
into position.

Tighten the screws on the front of the blower unit.
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Connecting power to the NT7D67CB PDU

To connect the external power system to the pedestal, use the following
procedure for each column (this procedure gives the connections for a
four-module column). L

Note: All wiring to the PDU must be routed within the cable-tie saddles
and under the cable restraint bar at the base of the pedestal.

1 If ajunction box is used, insert the conduit from the junction box into one
of the conduit access holes in the pedestal.

Connect the wires from the junction box to the matching connections on
the terminal block on the PDU:

Connect thered wiresto BAT 0,1 and BAT 2 3.
Connect the black wires BATRTN 0,1 and BATRTN 2 3.
Connect the remaining wire (orange or white) to LRTN.

Note: If ajunction box is used, the connections described in Steps 2
through 4 apply to the junction box rather than the pedestal.

2 Connect the red BAT (-48 V) wires:

At the power plant, connect the wires to the first two circuit breakers
in the main control/distribution panel (see Figure 8-6 for MFA150,
Figure 8-6 for MPP600).

At the PDU, connect the wires to the terminal block (one wire feeds
two modules):

For modules 0 and1, connect to BAT 0,1.
For modules 2 and 3, connect to BAT 2,3.
3 Connect the black BATRTN (48 V return) wires:
At the power plant, connect the wires to the ground bus/LRE.

At the PDU, connect the wires to the terminal block (one wire feeds
two modules):

For modules 0 and1, connect to BATRTN 0,1.

For modules 2 and 3, connect to BATRTN 2.3.
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4 Connect the LRTN wire (orange or white) from the ground bus/LRE in
the power plant to LRTN on the terminal block on the PDU.
5 Reinstal the plastic safety cover over the terminal block:
Lower the front panel over the mounting screws on the PDU
Tighten the three screws holding the cover.
6 Close the covers on the power plant.
Figure 8-6
PDU to MFA150 connections
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Installing DC  power

Figure 6-7

PDU to MPP600 connections
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Planning and designating the Modular
Distribution Frame (MDF)

WARNING
Electrical shock hazard
Tip, ring, A, B, E, M, ESC, and ESCG connections may be considered
to be Telecommunications Network Voltages (TNV).

All Meridian 1 terminations are cross-connected on frame-mounted or
wall-mounted BIX Modules and connecting blocks. The layout of the blocks
can vary to meet the requirements of the site. See the following documents
for a complete description of the BIX cross-connect system:

— BIX In-Building Cross-Connect System Material Description
(631-4511-100)

BIX In-Building Cross-Connect System Planning (631-451 I-150)

BIX In-Building Cross-Connect System Material Installation and
Servicing (63 1-45 11-200)

Customer premises distribution frame description and installation
(631-4511-201)

— Protection entrance terminal description and installation
(631-45  11-202)
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Table 9- 1 lists part numbers for BIX designation |abels.

Table 9-1
Order codes for BIX designation strips

Label Part number
NT8D11 CE/PE Module (basic label) PO71 1373
NT8D37 IPE Module (basic label) PO71 1372
NT8D37 IPE Module (fully expanded label) PO71 1371
NT8D1 4 Universal Trunk Card (RAN) PO71 1376
NT8D1 4 Universal Trunk Card (paging) PO71 1378
NT8D14 Universal Trunk Card (CO/FX/WATS and PO71 1380
all other modes)
NT8D1 5 E&M Trunk Card (e-wire, type 1) PO71 1379
NT8D15 E&M Trunk Card (e-wire, paging) PO71 1377
NT8D1 5 E&M Trunk Card (4-wire, type 1) PO71 1374
NT8D15 E&M Trunk Card (4-wire, type 2) PO71 1375
A0355200 PFTU: Dees Model 154A PO71 1382

Gordon-Kapes Model BP-2-48 PO71 1383

System installation procedures 553-3001-210




Planning and designating the Modular Distribution Frame (MDF) 9-3

BIX installation and designation

1

Install BIX cross-connect blocks according to the installation procedure
described in BIX Installation and Servicing (63 [-45 1 1-200).

The BIX Module includes one QMBIX10A mount, ten QCBIXIA
connectors, and five QSBIX20A designation strips. A QMBIX12E
mount, which holds 12 QCBIXIA connectors, is also available.

Figure 9-1 shows a wall-mounted BIX Module.

*  Figure 9-2 shows the recommended BIX Module layout for
NT8D11 CE/PE, NT8D13 PE, and NT8D37 |PE Modules.

Attach the adhesive designation labels for lines to the BIX designation
strips. Figure 9-3 shows samples of the basic BIX designation labels for
NTS8D 11 CE/PE and NT8D37 | PE Modules.

Attach the labels for trunks on top of the basic labels according to the
assignments shown on the work order. The transparent window on the
trunk labels allows the card number on the basic labels to be seen.

*  Figure 9-4 shows samples of the overlay BIX designation |abelsfor
al NT8D 14 Universal Trunk modes.

Figure 9-5 shows samples of the overlay BIX designation labelsfor
al NT8D15 E&M Trunk modes.

Attach the labels for the P1, P2 (from the PFTU), and P3 (dlarm) cable
connections. Figure 9-6 shows samples of the BIX designation labels for
the PFTU.

Attach the labels for incoming trunks, telephones, and riser cables
according to the work order.
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Figure Q-I
BIX Module
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Planning and designating the Modular

Distribution  Frame (MDF)

9-5

Figure 9-2
Recommended BIX layout for NT8D11 CE/PE, NT8D13 PE, and NT8D37 IPE Modules

Cable terminations
for NT8D11 CE/PE Module

Cable terminations
for one NT8D37 IPE

Cable terminations
for multiple NT8D13 PE

Module Modules

PFTU Cable 1 FIT/%“‘ Cable A Flr/%m Cable A
PFTU Cable 2 panel caple B panels -1 1c B
Cable C Cable C

Monitor/Alarm connections Cable D (Note) Cable D
Monitor/Alarm connections Cable E Cable E
Cable F Cable F

Cable G Cable G

Cable H (Note) Cable A

Cable K Cable B

Cable L Cable C

F'r/%m Cable A Cable M Cable D

panel cohe B Cable N (Note) Cable E

Cable C Cable R Cable F

Cable D (Note) Cable S Cable G

Cable E Cable T Cable A

Cable F Cable U (Note) Cable B

Cable G (Note) Spare Cable C

Cable H Spare Cable D

Cable K Spare Cable E

Cable L (Note) Spare Cable F

used. They are used in

Note: In NT8D1 1AC or NT8D11DC CE/PE and NT8D37AC or NT8D37DC IPE Modules, these slots are not
NT8D11BC or NTBD1 1EC CE/PE and NTBD37BA or NT8D37EC IPE Modules.

£§63-3099
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9-6 Planning and designating the Modular Distribution Frame (MDF)

Figure 9-3
Sample basic BIX labels—NT8D11 CE/PE and NT8D37 IPE Modules
Standard backplane cabling:  White  background
ATR TR{TR|{TR|TR|THR TR@TR TRA|TR|TR|TR|TR{TR|THR sp spla
0 1 2 3 4 5 3 7 8 9 10 i1 12 13 14 15
al™RlTR{Tr|TRITR]TR]TR|]Tr[TR[TR[TR[TRlTR[TR|TR TRITRITRITRITRITR[TRI@D ] epl &
0 1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 0 1 2 3 4 5 8 7
c TR|ITR|TR|TR}TR|TRJTR|TRJTR|TR[TR|TR[TR[TR TR@ TR|TR|TR| TR} TR|TR| TR|TR sphc
8 k] 10 1 12 ] 18 14 15 Q 1 2 3 4 5 6 7 ] 8 10 11 12 13 14 15
Expanded backplane cabling: White background
TR|TR|TR|TRITR{TR{TRITR|TR|TR|TR|TR]{TR|TR|TR|TR|TR|TR TR|ITR[TRJTR|TR|TR spfla
A [ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
BTR TR|TR|TRJTR{TR|TRITR|TR|TR|TR|TR|{TR|TR|TR|TR[TR{TR{TR TR|ITRJTR|TR{|TR spla
0 1 2 3 4 5 ] 7 8 k] 10 11 12 13 14 115 16 17 18 19 20 21 22 23
CTR TR|ITRITRITRITR|TR|TRITR|TR|TA|TR|TR|TR|TR|TR|TR|TR]TR TRITR|TR|TR|TR selc
0 1 2 3 4 5 ] 7 8 9 10 11 12 13 14 |15 16 17 18 19 20 21 22 23
553-3102
Figure 9-4
Sample overlay BIX labels—NT8D14 Universal Trunk Card
Paging mode: Purple background
TR{A P|TRIA PPTRlA Py TRla~p[TR[A PJTR[A P[TR[A PfTR]A ¢
< P
o 1oG)i | 1682 [26f3 a6l | aG]s s P R S
TRAF’TRAPTRAPTR\Q%TRAPTRAPTRAPTHAPTRAPTRAPTRAPTR\.{\"‘-«P
0 JoG)+1 ]| 1Gfo [26]3 p3G]as | aG)s |sGle | 6GF 7| 7 o] oa) ) 16} 2| 20l s |38
RAN mode: Purple background
TRCMTHCMTRCMTqulélTRCMTRCMTHCMTRCMsp<| | &
o PoBl g IP1BL 2 IP2BY o 4 IPaBl s |PsBY g [PeB] 7 P7B
TRlc MTRIC M TAlc MTRIOMTR[c M TRlc MTRlc MTR|c MTRIc MfTR[c M[TR[C M[T Al
o [PeB] 1 [P1B] 2 |P2B) 3 }3\3 P48l 5 [PsB] 6 |PeB)} 7 1PB} o |PeB] + |P B PRI 3P

CO/FX/WATS and all other modes: Green background

3 4

TR TR TR Tn:\'TR TR TR TR l
—l iz —| s |— —| 71 —] %°

TR TR TR A>T R TR TR TR TR
0 1 2 N Bacel 5 s 7 0

Note: \“\'{ndicates a transparent window

§53-3109
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Figure 9-5
Sample overlay BIX labels—NT8D15 E&M Trunk Card

2-wire-Type 1 mode: Yellow background)

TR EM TR eMmsS[TR EM TR EM Il
— —_— —_ - — J— -— — 5P L
0 0 1 ) P 2 3 3 S sP
TR EM TR MR EM TR EM TR EM TR EMPN
o ™"} o ™) 1+ || 1= 2]l7Tl 217 s ™3l o |l o]} 1]
2-wire — Paging mode: Yellow background
TR APITR Y\\gTR A PlTr AP ||
—_— - — = el —_] = sp -
0 0G4 i P 28] 3 3@ sP
T H A PITH plTR A PJTR A PITR A PETR A\;
o |—|—]osl s [— =] 2 |—|=]2¢ls|= =380 |—|—]cc}s |—]— \\1\
4-wire—Type 1 mode: Yellow background)
T 7le AAE Me effT T|ln BlE M xft v|lr rle mle Efvrir He e -
A B8lAa g s oA Bla 8 %~ la Bla B s cfjlAaBla § 8 2 sP sp
0 0 0 |soc] 1! 1 1 |é%af 2 2 2 le2s] 3 3 3 ja3c
E TR E T E M T
FOH DO I PO DM M§‘~§Is’:: I P O e O DY A s FIEY 1O O R N
ol oo lsodf 1] 1] 1 |5 2| 2| 2§23} sl 3]l 3 dsaclol oo Jeocsh sl +] 1 [33%
4-wire -Type 2 mode: Yellow background
T TR REEMMTTRHEE\“Q%TTH Al e v MET TlR RlE E]lm m
A BlA BB Al8 AN A BjA Ble Al.B A BJA BjB AlB AQ A B|a B8 AlB A sp 8P
ol olol of 1+ s tasl ol 20 o] 28 3l s 3] 3
TTRREEMMTTRREEJA’\D’TYHREEMMTTRHEEMMTTRREEMMTTRREE »
A BlA B8 A8 AR A BjA BlB A h\i\ A BlA BB AlB AR A B|A 848 A{B A A BRA 88 A]B A A 8 1A 8l B A M.\
0JoJlojJof1]t i bn]l2] 2]2]2f3|a]s afolod o] ol v |11
Note: \\;\: Indicates a transparent window 553-3100
~
Figure 9-6
Sample BIX labels-PFTU
Yellow  background
TR|TR|TRYITRYTR|[TR[TRITRITR|TR|TR|TR]TR|TRiTR]|TR -48 | SWE|
P sP | sP P1
Ext 1]Stn 1] Cot 1] Trk 1) Ext 2} Stn 2| Cot 2| Trk2 JExt 3 Js1n 3 |Cot 3 {Trk 3 JExt 4 Jotn 4 {Cot 4 |Trkc 4 voc
TR|TR|TR[TR{TRITRITR]TR[TR|TR|TRITR[TR|TR|[TR|TR w | GRO| N ¥
P2 SP SsP fo o ¢ cfpP2
Ext5[Sin 5 | Cot 5]Trk 5] Ext6|5m 6 | Cot6 |Trk 6 | Ext 7}sm 7 |cot 7 | Tric 7 | Ext 8 |5t 8 {cot 8 [Tk e r ' '
5§53-3106
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Backplane cable expansion

In the backplane configuration in NT8D11AC or NT8D11DC CE/PE and
NT8D37AC or NT8D37DC | PE Modules, only some of the slots on the
backplane are fully cabled to accommodate 24 tip and ring pairs (three cable
connectors). Most of the backplane slots accommodate 16 pairs (two cable

connectors). By adding and reconfiguring cable ends in the backplane slots,
24 pairs can be connected to each backplane slot.

With the 7-cable backplane configuration in the NT8D11AC and

NT8D 11DC CE/PE Modules, cable designations D, G, and L on the /O panel
are reserved for expansion (as shown in Figure 9-2). Those cable designations
are utilized in the lo-cable expanded configuration inNT8D11BC and
NT8D 11EC Modules.

With the 12-cable backplane configuration in the NT8D37AC and
NT8D37DC IPE Modules, cable designations D, H, N, and U on the 1/O panel
are reserved for expansion (as shown in Figure 9-2). Those cable designations
are utilized in the 16-cable expanded configuration inNT8D37BA and
NT8D37EC Modules.

When backplane slots are reconfigured for expanded cabling, the labeling for
NT8D1 1CE/PE and NT8D37 | PE M odules must be changed at the MDF to
reflect the change in the backplane slots. Figure 9-3 gives a sample of the
basic BIX labelsfor NT8D11 CE/PE and NT8D37 | PE Modules with the
standard backplane cabling configuration and with the expanded backplane
cabling configuration.
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Installing PFTUs

Use the PFTU manufacturer’s instructions and this procedure to install and
connect A0355200 Power Fail Transfer Units. In AC-powered systems,
PFTUs are powered by the A0367916 Auxiliary -48V Power Supply (up to
six PFTUs can be supported by one power supply). In DC-powered systems,
PFTUs are powered from an auxiliary -48 V dc fused output from the
external power equipment.

Figure 10-I shows a high-level view of PFTU aarm connections. For PFTU
operation, wiring from the following equipment cross-connects through
termination areas at the MDF:

— PFTU

- auxiliary power supply

— system monitor

— attendant console (optional)

-- designated telephones (DTMF or rotary dial types)

— central officetrunks
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Figure 1 O-l
MDF terminations for PFTU operation
PFTU PFTU Telephone/CO trunk Meridian 1 PE
terminations terminations terminations

P2

P1]-|__
—

Meridian 1 alarm (J3)

Auxiliary terminations

power supply System monitor

-48V normally
open

GRD =
m 8 9

GRD

553-5137
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Installation procedure

1 Install PFTUs according to the manufacturer’s instructions.

2 Attach the yellow PFTU label to the BIX designation strip, indicating the
top BIX connector as P1 and the bottom connector as P2.

3 Install two NE-A25B type 25-pair cables from connectorsP1 and P2 on
the front of the PFTU to the PFTU termination area at the MDF.

4  Cross-connect wiring for PFTU operation as shown in Table 10-1.

Table 10-1
MDF cross-connections for PFTU operations

Description

Connection

—48 V dc
return (GND)

PFTU connector P1, pin 49
PFTU connector P2, pin 49 and MDF GND

Al grounds on system monitor cable

MDF GND

Console cable pin 11
Console cable pin 36

PFTU connector P1, pin 25
MDF GND

LFBEN (line forced bypass enable)
LFBENR (line forced bypass enable return)

PFTU connector P1, pin 50
MDF GND

MDF GND

PFTU connector P2, pin 24

Note:

At connector P1ion the PFTU, pins 2.5 and 50 are labeled SWE for “switch enable.” When pin 25 is
grounded by the attendant console or pin 50 is grounded by the system monitor, line transfer is activated.
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5 For AC-powered systems, install the A0367916 auxiliary power supply:
Attach the unit to the wall using screws in the four mounting holes.

Connect a #24 (or larger) AWG wire from the -48 VV connection on

the auxiliary power supply to the PETU termination area on the
MDF.

Connect a #24 (or larger) AWG wire from the ground (GND)
connection on the auxiliary power supply to the PFTU termination
areaon the MDF.

Connect a second #24 (or larger) AWG wire from the GND
connection on the auxiliary power supply to the Meridian 1 alarm
termination area on the MDF.

Plug in the A036791 6 auxiliary power supply:

If aUPSisused, you must plug the power supply into an auxiliary
output on the UPS.

Without a UPS, plug the power supply into an outlet in the
equipment room.

6 For DC-powered systems, power the PFTU from the fused low-current
auxiliary power outputs on the DC power system. Onel.33-amp fuse
supports up to six PFTUs.
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Connecting trunks and telephones

The “ground start” feature on  500/2500-type telephones connected to CO
trunks requiring a ground start condition is not required. Automatic ground
start is performed by the PFTU. However, rotary dials (dial pulse) are

required on telephones assigned to trunks that are not equipped to recognize
tone pulses (touch tone).

See the PFTU documentation for MDF cable terminations for telephones and
trunks associated with the PFTU. If the connections are not designated on the
connecting blocks, mark the blocks as shown in the documentation or install
the appropriate designation strips.

1 For each telephone assigned to the PFTU:

Connect thetip and ring of the line card to thefirst pair of the
assigned PFTU.

Connect the tip and ring of the telephone to the second pair of the
assigned PFTU.

2 For each trunk assigned to the PFTU:

Connect thetip and ring of the CO card to the third pair of the
assigned PFTU.

Connect the tip and ring of the trunk to the fourth pair of the assigned
PFTU.
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Configuring the system monitor

The NT8D22 System Monitor is used in options 21,21E,51,61,61C,71,and
81. The NT7D15 System Monitor is used in only option 21A.

Configuring the NT8D22 System Monitor

The master NT8D22 System Monitor interfaces with a Serial Data Interface
(SDI) port in the column with CPU 0.

1

Set the baud rate for the SDI port associated with the system monitor to
1200 baud in DTE mode.

2 In the rear of the pedestal, loosen the two retaining screws on the system
monitor and remove it from the PDU .

3 Set the option switches for each system monitor. (See Circuit card
installation and testing (553-3001-211) for a detailed description of
switch setting options.)

For a single-column system, set the switches as shown in Table 1 1-I.
Note: Connect and cable the system monitor in a single-column system
like a master system monitor for the rest of this procedure.

Table 11-1

NT8D22 switch settings for a single-column system
Switch 1 2 3 4 5 6 7 8

SwWi1 off off * on** off off off off
Sw2 on off on on on on on on
SW3 on on on on

*  Set to on for a DC-powered system; set to off for an AC-powered system.

*  Set to off if the system is not equipped with a PFTU.
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For a multiple-column system, set the system monitor in the column
with CPU 0 asthe master, using the settings shown in Tables 1 1-2 and
1l1-4.

Set option switches on slave system monitors as shown in Tables 11-3
and 11-5. If CPU 0 and CPU 1 are in different columns, set the system
monitor in the column with CPU 1 as slave unit 1. Number the slaves
sequentially wherever possible.

Table 11-2
Switch settings for master in multiple-column system
Switch f 2 3 4 5 6 7 6
SW1 off off | * on** off off off off
SW2 on off To set positions 3-8, see Table 11-4
SW3 on on on on ‘
*  Set to on for a DC-powered system; set to off for an AC-powered system.
**  Set to off if the system is not equipped with a PFTU.

Table 11-3

Switch settings for slaves in multiple-column system
Switch 1 2 3 4 5 6 7 8
SW1 off e . b bae 2 p2a pan
SwW2 off |off To set positions 3-8, see Table 11-5
SW3 off | off | off off

*  Set to on for a DC-powered system; set to off for an AC-powered system.

** Set to on to enable  PFTU (if equipped) during over-temperature condition.
Set to off to disable PFTU during over-temperature condition.
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Table 11-4

SW2 on master--total number of slaves in the system

How many T_ _iwitE_h_poiiEion_ _| How many | _S_Wit(_:f_pos_ition_ .

slaveunits | 3 | 4 |5 |6 |7 | g [sSlveunits |3 |4 |5 |6 |7 |8
0 on |on |on |[on [on |an | 32 offt |50 |on |on|on |on
1 on [on [on | on |on | off 33 off | dn |on | On | on | off
2 on |on |on |on [off | on 34 off [ an | on [ on | off [on
3 on [on [on | on | o | off 35 off | an | on | on | off | of
4 on [on |on | off | on | on 36 of | an | on | off ] on |oOn
5 on |on |[on |off |on | off 37 off | 3n | on | off [ on |off
6 on |on |on | off [off | on 38 of | an | on | off | off | on
1 on [on |on | off | orf [ off 39 of | an | on | off | off | off
8 on | on | off | on [ on | on 40 of [ on |off | on]on | on
9 on [ on | off [ on | on | off 41 of [ on |off | on | on | o
10 on | on | off [on | off | on 42 off | &n |off |on | off |on
1 on [ on | off [ on | osr | off 43 of | on | off | on | off | off
12 on | on | off | off [ on | on 44 of [ on | off [ off | en [ on
13 on | on | off | off | on | off 45 of | on | off | orf [ on | off
14 on | on | off | off | ort | On 46 of | on | off | off | off | on
5 on | on | off | off | off | off 47 off | 0n | off | off | off | off
16 on | off | on | on | on | on 48 of | off | on [on ] on [on
17 on | off | on | on | on | off 49 of | off | on | on | on | o
18 on | off | on | on | os | on 50 of | off | on | on | off | on
19 on | off | on | on | off | off 51 of | off | on [ om | off | o
20 on | off | on | off | on | on 52 off | off | on | off [ on | on
21 on | off | on | off | on | off 53 of | off | on [ OR | on | off
22 on | off | on | off | off | on 54 of | off | on | of | off | on
23 on | off | on | off | o | off 55 of | off | on | off | off | os
24 on | off | off | on | on | on 56 of | off | off [ on | on | on
25 on | off | off | on | on | off 57 off | off | off | on | on | off
26 on | off | off | on [ off | on 58 of | off | off | on | off [ on
27 on | off | off [ on | oft | off 59 of | off | off | on | off | o
28 on | off | off | off | on | on 60 of | off | off | 0RF | on | on
29 on | off | off | off [ on | off 61 of | off | off [ 0RF | on | off
30 on | off | off | off | off | on 62 of | off | off | off | off | on
o Jonlotlonfoffonlot| 02 Jon|of|of| oot o

System installation procedures 553-3001-210




11-4 Configuring the system monitor

Table 11-5
SW2 on each slave-unit number for the slave
Slave unit | Switch position Slave unit Switch position 1
address 3 |a |5 |6 |7 |8 | address 3 |12 |5 |ii-]7 |8
1 on |on |on 6?1- on | off 33 off |on |on <_Jn 5?1- off
2 on |on |[on [on |off | on 34 off Jon [on [on | off |on
3 on |on [on [on |off | off 35 off [on [on |on | off | o
4 on |on |[on [off |on | on 36 off [on |on [off [on |on
5 on |on [on [off |on | off 37 off [on [on | off | on | o
6 on |on |on |off |off |on 38 off |on |on | off | off |on
7 on | on [on | oft [off | off 39 off | on [on | off [ off [ ot
8 on |on |off [on [on | on 40 off | on |off [on [on |on
9 on [on Joff [on |on | off 41 off [ on [ offt | on |on | off
10 on |on |off [on [off |on 42 off [ on | off | on | off | on
T on |on | off |on |off | of 43 off | on | off | on | off | off
12 on | on |off [off [on |on 44 off | on | off [off |on | on
13 on | on | off | off | on | oOff 45 off | on | off | off [ on | off
14 on | on | off | off | off | on 46 off | on | off | off | off | on
15 on | on | off | off | off | off 47 off | on | off | off | off | off
16 on |off [on |on |on | on 48 off | off {on [on |on |on
17 on [ off | on [ on | on | off 49 off | off | on | on [ on | off
18 on | off | on | on [off | on 50 off | off | on | on | off [ on
19 on | off | on | on | off | off 51 off | off [ on [ on | off | off
20 on | off | on | off | on | on 52 off | oft | on | off [ on | on
77 on | off | on | off |on | off 53 off | off |on | off | on | off
22 on | off | on [ off | off [ ON 54 off | off | on [ off | off | on
23 on | off | on | off | off | off 55 off | off | on | off | off | off
24 on | off | off | on [ on [ on 56 off | off | off [ on | on | on
25 on | off | off | on | on [ off 57 off | off | off | on | on | off
26 on | off | off | on | off | on 58 off | off | off | on | off |on
27 on | off | off | on [ off | off 59 off | off | off | on | off | off
28 on | off | off | off | on | on 60 off | offt | off | off | on | on
29 on | off | off | off | on | off 61 off | off | off | off | on [ off
30 on | oft | off [ off | off | on 62 off | off | off | off | off [ on
31 on | off | off | off | off | off 63 off | off | off | off | off | off
2 Jonfonfonfonfonfon| 58 [ offorfor]oenon]en
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Configuring the system monitor 115

Cabling the NT8D22 System Monitor
1 Removethel/O safety pandl in the rear of the module with CPU 0.
2 Connect the master system monitor to the SDI port.

For options 21,21E, 51,61, and 61C, connect the narrow ribbon on one
of the cables listed below from connector J2 on the backplane to the
assigned port on the SDI card (see Figure 11 - 1).

To connect an NT8D41SDI Paddle Board, use an NT8D46AG
cable, or, if anNT7D67CB PDU is equipped, anNT8D46CC cable.

To any other type of SDI card, use an NT§D46AD cable.

Figure 11-I
Options 21, 21E, 51, 61and 61 C—cable master system monitor to SDI

port

To SDI port To next module

{
l||
i
|Il
Illl
“ﬂllllllllllllllllll

Iy,

{

NT8D46AD,
NT8D46AG,
or NT8D46CC

Backpiane
CPUO

NT8D46AA

To system monitor/
power supply assembly

in the pedestal 553.3111
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116 Configuring the system monitor

For options 71 and 81,

+  Connect the master system monitor to slave unit 1 with an
NT8D46AS cable.

Connect the narrow ribbon on an NT8D46AD cable from connector
J2 in the module with CPU 0 to the assigned port on the SDI card
(see Figure 1 1-2).

Figure 11-2
Options 71 and 81—ecabling far master system monitor to slave unit 1 and SDl port

To SDi port To next module To next module :

NTBD46AA

Backplane
CPUO

Backplane

NT8[46AS cable
[\
To system monitor/ To system monitor/
power supply assembly power supply assembly
in the pedestal in the pedestal

553-3112
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Configuring the system monitor 11-7

3 Daisy-chain slave system monitors to the master.
For a single-column system, dop this step.

For a multiple-column system, beginning with the master system
monitor, cable in series (slave 1 to slave 2, slave 2 to slave 3, and so on)
from connector J6 to connector J5 on each system monitor (see
Figure 1 1-3). Terminate at connector J5 on the last column.

If columns are adjacent, use an NT8D46AL cable.

If columns are not adjacent, use an NT8D46AP cable.

Figure 11-3
Multiple-column system monitor connections
Column 0 '
Master system monitor Slave unit 1 Slave unit n
L=03= v [=£R= [
o™
FromJé || . To J5 From J6 to Terminate on J5
on master #on slave 1 J5 on slave 2 " 7 of last column in series

To J5 of next
slave system monitor

(NT8D46AL/AP cable)

From J6 of previous
systern monitor
(NT8D46AL/AP cable)

NT8D46BH alarm cable Cable to external

to MDF power equipment 553-3114
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11-8 Configuring the system monitor

4 For PFTU or external alarm cabling, connect a system monitor to MDF
cable:

Connect a system monitor to MDF cable to connector J3 on the
master system monitor.

Connect the cable at the Meridian 1 alarm termination area at the
MDF. See Table 1 1-6 for the terminating sequence.

NoteI: The system monitor to MDF cable is available in three lengths:
NT8D46BH (32 ft). NT8D46EH (100 ft), and NT8D46DH (150 ft).

Note 2: If additional contact closures are required through the J3
REMALMA or REMALMB leads (for a hard alarm in case a column
loses power, for example), additional system monitor to MDF cables can

be ordered.
Table 11-6
NT8D22 System Monitor-system monitor to MDF cable pin assignments at the MDF
Pin | Direction Color [Signal name Description
f out BLUW | REMALMA Remote major alarm (connect for external alarm)
2 out OR/W |REMALMB Remote major alarm return (connect for external
alarm)
3 out GRMW [CE-SYSLT CE system line transfer (upgraded systems only)
4 in BRW MDF 0/48 MDF return (ground)
5 in SUW | CEALMIN CE alarm (upgraded systems only)
6 -— BL/R SYSLTIN System line ftransfer in (upgraded systems only)
7 out W/BL LFBEN Line forced bypass enable (connect for PFTU
operation)
8 out W/OR [LFBENR Line forced bypass enable return (connect for
PFTU operation)
9 -— W/GR G N D Ground
Note: Pins 6, 8, and 9 should be connected and grounded at the MDF.
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Configuring the system monitor 119

5  For AC-powered systems with a UPS:

Connect the appropriate cable (see the following list) from
connector J4 on the system monitor in the column with CPU 0 (the
master system monitor) to the associated UPS. Table 1 |-7 gives the
pin assignments and signal descriptions for the alarm cables.

For aBest Inc. UPS, use an NT8D46AJ alarm cable.
For an Exide UPS, use an NT8D46AQ alarm cable.
For an Alpha UPS, use an NT8D46AU alarm cable.
Connect the cable to the UPS as specified by the manufacturer.

Repeat this step for each system monitor with an associated UPS
(see Figure 1 I-4).

Table 11-7
Pin assignments for the NT8D46 (AJ, AQ, AU) UPS alarm cable
Pin Signal description
1 Not used
2 Not used
3 Not used
4 Not used
5 Alarm 1
6 Alarm 1 return
7 Alarm 2
8 Alarm 2 return
9 Not used
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11-10 Configuring the system monitor

Figure 11-4
UPS alarm cabling

Meridian 1 columns

J4 on system monitor J4 on system mdnitor
/ \
) ® >
% UPS alarm cable ,.g
° °

UPS for each column

553-3088

6 For DC-powered systems, extend the alarm and trip leads from connector
J4 on the system monitor in the column with CPU 0 (the master system

monitor) to the external power equipment using an NTRD46AV cable
(Table 1 1-8).

Note 1: Conduit is not required.

Note 22 An NT8D46BV cable, 20 m (64 ft), or NT8D46CV cable, 33 m

(100 ft), can be used instead of the NT8D46AV cable. Connections are
the same asthe NT8D46AV cable.
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Configuring the system monitor 11-11

Table 11-8
Alarm and trip lead connections—NT8D46AV cable
Connection at control and distribution panel
Color Description
Terminal block 1 Terminal block 2
OR Alarm LVA, position 4
BL DCON 0 RFA MIN, position 2
DCON 1’ RFA MAJ, position 4
W DCON 2* RFA MAJ, position 4
GR DCON 3* RFA MAJ, position 4

Connect the red, white, and green wires together at MJA.

installing the NT7141 5 System Monitor

In option 21 A, the NT7D15 System Monitor can be installed in any of the
four slots on the rear of the backplanein the NT8D11CE/PE Module. Note
that there are no system terminal or SDI port connections t,0 the NT7D15.

CAUTION
Cables must be disconnected when the system monitor is installed.
When you connect the cables, follow the order given in this procedure
or the system will shut down.

1 Remove the /O safety panel in the rear of the CE/PE Module. Insert the
system monitor into one of the slots on the rear of the backplane before
you connect any cables to the system monitor.

2 Connect an NT8D40BJ cable from P1 on the system monitor to
connector J1on the backplane.

3 Connect an NT8D84BA cable from P2 on the system monitor to an
available connector on the interior of the 1/0O panel; connect a system
monitor to MDF cable from the external side of the 1/0O connector to the
MDF (see Table 11-9).
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11-12 Configuring the system  monitor

Note: The system monitor to MDF cableis available in three lengths:
NT8D46BH (32 ft), NT8D46EH (100 ft), and NT8D46DH (150 ft).

4  Connect an NT8D40BK cable from P3 on the system monitor to
connectors C 1 and C2 on the circuit breaker assembly in the pedestal.

L%;);%1lé-gystem Monitor-system monitor to MDF cable pin assignments at the MDF
Pin Direction Snigrrlnale Description
! out REMALMA | Remote major alarm (connect for external alarm)
2 —_— NC Do not connect
3 —_ NC Do not connect
4 out LFBEN Line forced bypass enable (connect for PFTU operation)
5 — GND Ground
6 out REMALMB Remote major alarm return (connect for external alarm)
7 —_ NC Do not connect
8 — GND Ground
9 out LFBENR Line forced bypass enable return (connect for PFTU)
Note: Pins 5, 8, and 9 should be connected and grounded at the MDF.
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Connecting a system terminal
(or modem)

This procedure does not apply to the NT7D15 System Monitor used in
option 21A.

At this point in the installation, a terminal must be connected to a serial data
interface (SDI) port to provide anI/Q interface to the system. When the
installation is complete, aterminal (for local access) or amodem (for remote
access) must remain permanently connected to an SDI port to provide a
constant I/Q interface to the system (see Figure 12-1).

During theinitial installation of adual CPU system, you may want to
temporarily install additional terminals for split mode monitoring, or
programming, or both.

Note: Inoptions6 1 and 71, SDI cards can be temporarily installed in
CPU slots during a software conversion. In options 61 C and 8 1, 1/0 ports
on the NT6D66 Call Processing (CP) Cards can be used to monitor Core
operations. These configurations should not be used as the permanent 1/0
connection for the system because the port is only active when the
associated CPU, or Core, is active.
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12-2 Connecting a system terminal (or modem)

Figure 12-|
Terminal connection diagram

Meridian 1

=

Terminal

Modem =
B==0
To remote terminal NT8D95AJ
2- or 4-wire loop cable to

SDI port 553-3004

For amodem connection to the Meridian 1, Bell 1031212 compatible dumb
modems are recommended for all systems, except options 61C and 8 1.

CAUTION
If aHayes command-set compatible (smart) modem is used at the
Meridian 1 end, you must select the dumb mode of operation,
Command Recognition OFF and Command Echo OFF, before
connecting the modem to the SDI port. Refer to the modem
instructions to set the mode of operation.

If a printer is connected to an SDI port (locally or remotely), you must disable
XON/XOFF flow control, so no characters or signals are sent to the port, to
avoid a “ping-pong” effect.
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Connecting a system terminal (or modem) 12-3

For infor
terminal

mation specific to options 61C and 8 1, see “Option 61C and 81
and modem connections’ on page 12-9.

1 Instal and cable a system terminal or a modem:

Note:

Unpack the terminal/modem and place it in its assigned location.

Install the terminal/modem according to the manufacturer’s
instructions.

Connect an NT8D95AJ cable to a matching connector on the
terminal/modem.

At a remote location, install and connect a compatible modem and

terminal. Connect the NT8D95A]J cable to the modem.

2 Install and cable the SDI card:

Set the Enb/Dis switch to Dis (down).

See Circuit curd installation and testing (553-3001-211) to set the
option switches for each port.

See Figure 12-2 for switch locations on anNT8D41SDI Paddle
Board. (The paddle board cannot be used in options 7 1 and 8 1.)

See Figure 12-3 for switch locations on an NTND02 MSPS Card.
(The MSPS card is used in option 21E only.)

Insert the SDI card into its assigned slot.
Cable the SDI card:

See Figure 12-4 to cable the NT8D41 SDI Paddle Board. (There is
no faceplate on the paddle board; Figure 12-4 identifies the ports.)

See Figure 12-5 to cable an NTND02 MSPS Card.
See Figure 12-6 to cable a QPC841 Four-Port SDI Card.
Set the Enb/Dis switch to Enb (up).
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124 Connecting a system terminal (or modem)

3 Software enable the SDI card:
Define each SDI port in the Configuration Record (LD17).

Enable each SDI port using the appropriate software program for the
port application. Typical SDI applications and associated programs

include:
Terminal and printer ports LD 37
Call Detail Recording (CDR) ports LD 42

Automatic Call Distribution (ACD) ports LD 48

4  Connect an NT8D95AJ cable from the terminal, or modem, to the
assigned SDI port.
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Connecting a system terminal (or modem) 12-5

Figure 12-2
Ports and switches on the NT8D41SDI Paddle Board

3|

a8

b rear

Backplane

SW2
SW3

Swa Enable
—

Disable

Port 1 cabl
wnnector

Port 2 cab
connector

Backplane
connectors

553-3172
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12-6 Connecting a system terminal (or modem)

Figure 12-3
Switch locations on the NTND02 MSPS Card

LED

Enable

Disable

o

swa3 | [3H Backplane
connectors:

sw2

SDI cable

connector

) ) W

SW6 SW7 Sw8 Sw9 SW10 SWi1 1

553-5419
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Connecting a system terminal (or modem) 12-7

Figure 12-4
Cabling diagram for the NT8D41 S§DI Paddle Board

NT8D84AA Backplane connection for
callale system n\onitor cable

To
external I Ja N Modul
equipment ¢ NT8D93 cable T odule
8 front
D
I J2 4
1
/0 panel —T /
‘/ Backplane
NT8D46AG cable to connector J2 in
the pedestal (see note)
Note: To connect J2 to external equipment, cable as shown for J1.
553-5381
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Connecting a system terminal (or modem)

Figure 12-5
Cabling diagram for the NTNDO2 MSPS Card

NTND37 /0 panel Backplane
cable |
A (even port) ] Module
front
To N
terminal T
equipment ___/ g | Faceplate
B (odd port) 0
2
I
NT8D82AC
cable 553.5418
/0 panel Backplane
| |
Module
front
Q
Port 1 NT8D95 cable p J1
- EQU‘TV\I : Faceplate
terminal — ponal |y 4 J2
equipment I 1
e _
1]
! Y
i
NT8D95 NT8D96 NT8DSO NT8D82
cable cable cables 553.3005

cables
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Connecting a system terminal (or modem) 12-9

Option 61C and 81 terminal and modem connections

During the system installation and for continuing system operation, a
terminal must be connected to an SDI port in a network slot to provide an 1/0
interface to the active Core in the system. In addition, a data terminal
equipment (DTE) and a data communication equipment (DCE) port on each
NT6D66 CP Card can be used for direct access to the Core or Core/Network
Module that houses the card. Typically, the CPIO ports are preconfigured on
[/0 addresses four and five.

The ports on the CP card (CPIO ports) are active only when the Core
associated with the CP card is active. Therefore, the CPIO ports should not be
used as the only 1/0O connection for the system.

When theinitial installation is complete, you must leave aterminal or a
modem connected to the system. One SDI port in a network slot must be
permanently connected to aterminal or modem. On the CPIO portsyou can

disconnect the ports
— leaveterminals connected for local monitoring

— connect modems for remote monitoring

The Black Box ABCDE-Switch, which provides up to four-to-one switching,
is available from Northern Telecom as part number A0377992. The switch
box can be used to connect the SDI and CPIO ports to a terminal or a modem.
If used, one switch box must be used for terminals and one for modems.
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12-10  Connecting a system terminal (or modem)

Option 61C and 81 terminal guidelines

During an installation, you can connect terminals to the CPIO ports for split
mode monitoring, or programming, or both. (Due to the speed of the
operating system, personal computers are useful for file capture and
manipulation.) Terminals connected to the CPIO ports can be installed as
follows:

— oneterminal connectsto a CPIO port in one Core (the cable is switched
from module to module as needed): one terminal isrequired in addition
to the terminal for the §PI port connection (see Figure 12-7)

- oOneterminal connectsto a switch box that connectsto a CPIO port in
each Core: one terminal and a switch box are required in addition to the
terminal for the SDI port connection (see Figure 12-8)

— one terminal connects to a switch box that connects to an SDI port and to
a CPIO port in each Core: one terminal and a switch box are required (see
Figure 12-9)

Connecting a terminal to a CPIQ port

Use the following procedure to connect a CPIO port directly (no switch box)
to aterminal (see Figure 12-7):

— Set theterminal to 9600 baud, 7 data, space parity, one stop bit, full
duplex, XON .

— Connect an NT8D95 cable to amatching connector on the terminal.

= Connect the NT8D95 cable to J25 on the 1/0 panel in the rear of the Core
or Core/Network Module.

— If you are using only one terminal for both CPIO ports, switch the cable
as needed. The terminal connected to the SDI port will always
communicate with whichever Core is active.

System installation procedures 553-3001-210




Connecting a system terminal (or modem) 12-11

Figure 12-7
One terminal for the CPIO ports

Core 0 (rear) Core 1 (rear)

amy

Terminal

. NT8D95 1
L | cable = — = —

J25 on

Y /0 panel
- P '
Terminali

N—_Y,
S
oy

SDI' port on
1/0 panel

o

NT8D95
cable

553-5643
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Connecting a switch box and terminal to CPIO ports

Use the following procedure to connect CPIO ports to a switch box and a
terminal (see Figure 12-8):

Set the terminal to 9600 baud, 7 data, space parity, one stop bit, full
duplex, XON.

Connect an NT8D95 cable to the terminal and to the switch box.
Connect NT8D95 cables to a matching connector on the switch box.
If you are using an A0377992 ABCDE box, connect cables as follows:
Connect Core 0 to connector A.
Connect Core 1 to connector B . .

Connect the NT8D95 cables from the switch box to J25 on the I/Q panel
in the rear of the Core or Core/Network Modules.

To communicate directly with a CPIO port, switch the cable as needed.
The terminal connected to the SDI port will always communicate with
whichever Coreisactive.
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Connecting a system terminal (or modem) 12-13

Figure 12-8
One terminal and a switch box to two CPIO ports

Core 0 (rear) Core 1 (rear)

Terminall = =
D NT8D95 |
cable : = = =
i
SDI port on D
/O panel J25 on
- 1/O panel

J25 on = ||
I/O panel D '
/
cable cable

Switch box
NT8D95

cable

2rminal

Note: The A0377992 switch box can be used in this configuration.
553-5644
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12-14 Connecting a system terminal (or modem)

Connecting a switch box and terminal to the SDl and CPIQ ports

Use the following procedure to connect CPIO portsto aswitch box and a
terminal (see Figures 12-8 and 12-9):

—  Set the terminal to 9600 baud, 7 data, space parity, one stop hit, full
duplex, XON.

— Connect an NT8D95 cable to the terminal and to the switch box.
— Connect NT8D95 cables to a matching connector on the switch box.
If you are using an A0377992 ABCDE box, connect cables as follows:
Connect Core 0 to connector A.
Connect Core 1 to connector B,
Connect the SDI port to connector D (connector C is common).

— Connect NT8D95 cables from the switch box to J25 on the I/O panel in
the rear of each Core or Core/Network Module.

— Connect an NT8D95 cable from the switch box to the 1/O panel slot for
the §DI card.

— To communicate with the system in general, set the switch box to the SDI
port. To communicate directly with a CPIO port, switch the cable as
needed.
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12-15

Figure 12-9

One terminal and a switch box to the SDI and CPIO ports

Core 0 (rear) Core 1 (rear)

N\

Tr i3 =

SDI port on i
1/O panel = i
J25 on D ) J25 on
I/O panel HTT~ /O panel
Al 10
cables cable

Switch box

NT8D95
cable

Terminal

Note: The A0377992 switch box can be used in this configuration.

553-5654
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Option 61C and 81 modem guidelines

You can connect a modem to an SDI port to remotely monitor general system
operation. Or you can connect a modem to the CPIO ports for debugging and

patch downloading (through your Northern Telecom representative). Or you

may want a remote connection to both the SDI and CPIO ports.

At the Meridian 1 end (the local end), modems must be set to dumb mode
(command recognition OFF, command echo OFF). Modems at the local end
can be connected as follows:

-= 0ne modem connects to the SDI port and the cable is switched to each
CPIO port as needed (see Figure 12-10)

— one modem connects to a switch box that connects to the SDI and CPIO
ports (see Figure 12-11)

Note: The second method listed here is preferred. Other configurations,
such as a separate modem for each port, are possible.

At the remote end, at least one modem (which can be set to smart mode), one
terminal, and one RS-232 cable are required in all modem configurations.

Modems at the local end must meet the following required specifications to
be compatible with options 61C and 8 1. Modems that meet the following
recommended specifications must also meet the required specifications.

— true, not buffered, 9600 baud support (required for remote
Northern Telecom technical support)

— Required: CCITT V.32 or V.32bis compliance

— Recommended: the ability to adjust to lower and higher speeds,
depending on line quality, while maintaining 9600 baud at local DTE

— Recommended: VV .42 error correction

— Recommended: V 42bis data compression
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Connecting a system terminal (or modem) 12-17

A dispatch or call back modem, normally connected to the SDI port, can be
used if it meets the requirements. If you want to use a modem of this type that
does not meet the requirements, the modem can only be used in addition to a
modem that does meet specifications.

Any modem that meets the required specifications should be compatible with
options 61C and 81. The following models have been tested and verified as
compatible:

— Hayes V-series ULTRA Smartmodem 9600

— UDS FastTalk V.32/42b

— US Robotics Courier HST Dual Standard V.32bis

The UDS FastTalk modem is available through Northern Telecom as part
number A038 139 1. The modem is equipped with a 6-ft power cord for a
standard 110 V ac wall socket and a cable that connects to an RJ11C jack.

(The A0377992 Black Box ABCDE-Switch can be used with the UDS
FastTalk modem.)
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Configuring an A0381391 UDS FastTalk modem

Use the following procedure to configure a UDS FastTalk modem for
operation with options 61C and 8 1.

Note: With the exception of the smart/dumb mode, configuration
changes to the modem are made through software. The modem must

remain in smart mode (as shipped) until the software configurationis
complete.

— Connect an RS-232 cable to the modem and to aterminal.

— Enter the following commands to set compatible parameters (the modem
is preset for 9600 baud):

¢« ATE turn off local character echo
ATS0=2 enable autoanswer on second ring
ATDT  setfortonedialing (default is pulse dialing)
AT&W store changes in profile 0
AT&Y useprofile 0 at power up

~— Disconnect the power cord, RS-232 cable, and any other cablesto the
modem.
— Removethe top cover on the modem:
Stand the unit on its side.

Using a medium-size flat screwdriver, lightly pry each lock tab off

the latch lock, pulling the cover away from the modem as the lock
releases.

— Set the modem to dumb mode:
Locate the option strap.

Position the shunt connector over the center post and the post closest
to the center of the board.
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Replace the cover on the modem:
Align the latch locks, the lock tabs, and the rear guide grooves.
Press the cover into place until the latch locks engage the lock tabs.

Reconnect the power cord and any other cables that will be reused.

Connecting a modem to an SDJ port

Use the following procedure to connect an SDI port directly (no switch box)
to a modem (see Figure 12-10):

At the remote end, connect an RS-232 cable to the terminal and to the
modem.

At the remote end, connect the cable from the modem to anRJ1 1
telephone jack. (If acableis required, connect anNT8D46 cable to the
modem and to the RJ 11 jack.)

At thelocal end, configure the modem:

If you are using an A0381391 UDS FastTalk modem, follow the
instructions in this document.

If you are using a different type of modem, follow the
manufacturer’ s instructions to set the modem for 9600 baud,
autoanswer, dumb mode, command recognition OFF, command
echo OFF.

At thelocal end, connect anNT8D9S5 cable to the SDI port on the 1/O
panel in the rear of the module and to the modem.

At the local end, connect the cable from the modem to an RJ 11 telephone
jack. (If a cable is required, connect an  NT8D46 cable to the modem and
to theRJ11jack.)

To communicate with a CPIO port, switch the cable from the modem to
the port as needed:

For debugging ot monitoring, connectthe cable to the active Core at
J2 1 on the I/O panel in the rear of the Core or Core/Network
Module.

For patch downloading, connect the cable to the inactive Core at J21
on the I/O panel in the rear of the Core or Core/Network Module.
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Figure 12-10
Modem to SDI port

RJ11 Smart mode
jack

Terminal

Modem cable RS-232 /=
(or NT8D46) cable Remote end

Core 0 (rear) Core 1 (rear)

( Public phone ) = = il
network

4

RJ11 Dumb mode  SDI port on
jack modem I/O panel =— [

Y )
Modem cable NT8D95 — - ]
(or NT8D46) cable

___\

Note: The A0381391 modem can be used in this configuration,

653-5808
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Connecting a modem to a switch box and CPIQ and SDI ports

Use the following procedure to connect SDI and CPIO ports to a switch box
and a modem (see Figure 12-11):

At the remote end, connect an RS-232 cable to the terminal and to the
modem.

At the remote end, connect the cable from the modem to anRJ1 1

telephone jack. (If acableisrequired, connect an NT8D46 cable to the
modem and to the RJ 11 jack.)

At thelocal end, configure the modem:

If you are using an A0381391 UDS FastTalk modem, follow the
instructions in this document.

If you are using a different modem, follow the manufacturer’s
instructions to set the modem for 9600 baud, autoanswer, dumb
mode, command recognition OFF, command echo OFF.

At the local end, connect NT8D9S cables to

J21 onthe I/O panel in the rear of the Core or Core/Network
Modules

the SDI port on the I/O panel in the rear of the Core module
At the local end, connect NT8D84 cables to

the SDI Paddle Board at the Core/Network backplane to the I/0
panel in the rear of the Core/Network Module (not shown in Figure
12-11).

At the local end, connect NT8D95 cablesfrom the 1/0O panelsto a
matching connector on the switch box.

If you are using an A0377992 ABCDE box, connect cables as follows:
Connect Core 0 to connector A.
Connect Core 1 to connector B.

Connect the SDI port to connector D (connector C iscommon).
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- At thelocal end, connect an NT8D95 cable from the switch box to the
modem.

— At the local end, connect the cable from the modem to an RJ1 1 telephone
jack. (If a cable is required, connect an NT8D46 cable to the modem and
totheRJ11jack.)

— At the local end, set the switch box as needed to communicate with the
CPIQ ports:

+  During normal operation, set the switch to the SDI port.

. For debugging, set the switch to the active Core.

. For patch downloading, set the switch to the inactive Core.
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Figure 12-1 1
Modem to a switch box and SDI and CPIO ports

RJ11 Smart mode
jack Terminal
L] 2
Modem cable RS-232
(or NT8D46) cable Remote end
Core 0 (rear) Core 1 (rear)
SDt port on
Public phone I/O panel =]
network D
J21 on ) J21 on

X,
11

/O panel

1/O panel \ = D E:?ﬁ

L
cables

cable

Switch box

RJ11__ Modem cable | \rgpos capie
fack \ﬁ:r NToD4g)
S Dumb mode modem
553-5809

Nate: The A0377992 switch box and AQ381 391 modem can be used in this psonfiguration.
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Cabling

common equipment

This procedure does not apply to single CPU systems (options 21A, 21,21E,
and 51).°

Use the following guidelines for routing common eguipment cables:

— When routing SBE or CNI to 3PE cables, store any excess cable length
near the associated Network Module. Do not store excess cable in a CPU
or Core Module.

— When routing IGS to intergroup cables, store excess length near the
InterGroup Module.

Because the cable troughs and spaces on the sides of a module are within the
EM1 shielding of the system, unshielded cables can be routed in those areas.
As space permits, common equipment cables can be routed:

— horizontally in the cable troughs at the front, rear, and sides of the
module

Note: In a DC-powered module, because there is no MPDU, thereis
room to route cables horizontally from front to rear on the left side (front
view) of the module.

— vertically on the sides of the module

CAUTION
Cables must be routed as perpendicular as possible to any nearby
power cables. Avoid routing cables near power cables if alternate
routing isavailable. (At the rear of the module, cables routed between
the I/O panel and the rear cover can be parallel to the power cables
because the panel provides EMI shielding.)
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System option 61

Option 61 isadual CPU system with standby processing capability, fully
redundant memory, and a full network group. Two CPU/Network Modules
and one IPE Module are required. Additional 1PE Modules, PE Modules,
WE Modules, and application modules can be used.

Figure 13-1 shows a basic configuration.

Figure 13-
Option 61 dual CPU, full network group configuration
.
PE ' PE ! PE |
e |
T T T T T T b | [ b
I
PE ! PE '. PE :
\ |
L - - - - - - - I | I |
CoTTTTTT ll ro- - - - .- - r
CPUNET |, PE | PE |
| b [
r—-— = - - T o e hl
| [ \
CPUNET | !  PE |l PE :
e Vo |
Main column Optional PE expansion
553-3116
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Cable installation

1 Connect the NTND 10 Changeover and Memory Arbitrator (CMA) Card
(QPC581 before XI 1 release 18) in CPU/Network 0 to the CMA card in
CPU/Network 1:

Connect J2 to J2 with an NT8D8SAZ cable.
Connect J1to J1 with an NT8D80OAD cable.

Figure 13-2 shows the CMA card position in the NT6D39
CPU/Network Module and the cables required.

2  Connect the QPC441 3-Port Extender (3PE) Card in CPU/Network 0 to
the 3PE card in CPU/Network 1:

Connect J3 to J3 with anNT8DS80OAD cable.
Connect J4 to J4 with another NT§D80AD cable.

Figure 13-2 shows the 3PE card position in the NT6D39
CPU/Network Module and the cables required.

3 Connect network half-group 0 in CPU/Network 0 to half-group 1in
CPU/Network 1:

Cable the D connectors (on the rear of the backplane) together with
an NT8D99AB cable.

Cable the E connectors (on the rear of the backplane) together with
another NT8D99AB cable.

Figure 13-3 shows the D and E connectors on the backplane of the
NT6D39 CPU/Network Module and the cables required.

4 If clock controller cards are equipped, cable the faceplate connectors
together with an NT8D75AD cable.

5 Seat and secure all connectors.
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Figure 13-2
NT6D39 CPU/Network Module (front view}—CMA and 3PE cables
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Figure 13-3
NT6D39 CPU/Network Module (rear view)-location of D and E connectors
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System option 61C

Option 61C isadual CPU system with standby processing capability, fully
redundant memory, and afull network group. Two Core/Network Modules
and one IPE Module are required. Additional IPE Modules, PE Modules,
RPE Modules, and application modules can be used.

Figure 13-4 shows a basic configuration.

Figure 13-4 _
Option 61 C dual CPU, full network group

PE

L ]

PE

Core/Netwaik

Core/Netwantk

Main column

553-5960
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CNI configuration

In the NT9D 11 Core/Network Module, port 0 on the NT6D65 Core to
Network Interface (CNI) Card in slot 12 must be configured as “group 0.”
Thisextension is through the CNI card in slot 12, backplane bussing, and a
QPC441 3-Port Extender (3PE) Card in slot 11. No cable is used.

Since only one network group is supported in option 6 1 C, only one CNI card
isrequired. The CNI card must beinstalled in slot 12 in the Core/Network
Module, and Port 0 is dedicated to “group 9.”

Cable installation guidelines

Core/Network module backplanes, like al circuit boards, have a primary side
and a secondary side. The primary side, which faces the front of the module,
contains the primary shrouds, which provide mechanical guidance for the
pins of the card edge connectors. The secondary side of the backplane, which
faces the rear of the module, contains the secondary shrouds, which provide
mechanical guidance for cable connectors.

The columns of secondary backplane shrouds are designated 18 through 12
from left to right (facing the rear of the backplane). This numbering matches
the card slots in the front of the module. The connector rows of secondary
backplane shrouds are designated A through F from top to bottom.

Before you connect cables to the backplane, visually inspect the backplane
shroud connectors to make sure there are no bent pins. To connect cables:

1 Orient the cable connector so the strain relief paddle is to the right.

2 Partially insert the cable connector so its guides mate to the
corresponding backplane connector.

3 Apply a small amount of pressure to push the cable connector straight
into the backplane connector. Y ou will feel adetent click when the
connector  seats.
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CAUTION
Pins may be bent or broken if you try to insert the cable connector at
an angle. Do not push the connector in any further after you hear the
detent click.

Using the extraction tool

To disconnect a cable from the Core/Network Modul e backplane, use the
PO741489 Extraction Tool provided in the rear of the module (behind the I/Q
safety panel).

CAUTION

You must use the PO741489 Extraction Tool to disconnect cables

from the backplane shrouds in NT9D11 Core/Network Modules.
Follow the procedure below to avoid bending or breaking pins when
removing cable connectors from the backplane shrouds. Do not insert
the extraction tool unless the cable connector is locked into the shroud.
Do not force the extraction tool deeper than the detent on the cable
connector.

1  Grasp the cable connector by the strain relief tab.

2 Center the longer flat edge on the angled end of the tool between the
cable connector and the wall of the shroud on the right side of the cable
connector.

Note: If the straight end of the tool is notched, use that end if the
connector can be accessed straight-on. If you must angle the tool at all,
use the angled end.

3 Gently insert the extraction tool and gradually apply pressure while
gently rocking the cable connector up and down.

4 Stop applying pressure as soon as the detent of the cable connector comes
loose from the shroud.

5 Slowly remove the extraction tool and the cable connector.
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Cable installation procedures

A PO738866 Label Kitisincluded in all option 61C packages. The kit is
included in all packages because the preprinted labels may be useful. Use of
the labels is optional.

1 Connect network half-group 0 in Core/Network 0 to half-group 1 in
Core/Network 1:

Cable the D connectors (on the rear of the backplane) together with
an NT8D99AB cable.

Cable the E connectors (on the rear of the backplane) together with
another NT8D99AB cable.

Figure 13-5 shows the D and E connectors on the backplane of the
NT9D11 Core/Network Module and the cables required.

Figure 13-5
NT9D11 Core/Network Module (rear view)-location of D and E connectors

C
] N . 4 4

Slot 18 17 16 15 14 13 12/11 10 9 8 7 6/5 4 3 2 1 0 Shot

Connector "E" Connector "D"

Use NT8DSSAB
Cables

553-5959
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2 Attherear of the module, remove the left1/O panels. Verify that the
following cables are installed in both Core/Network Modules (see
Figure 13-6):

An NT7D89 RS-232 cable (CP to 1/0 panel) should be connected to
backplane connector position 14D and to ports J21and J25 on the
/O panel. Check the labeling on the cables to identify the J21 and
J25 connectors.

An NT7D90 Ethernet cable should be connected to backplane
connector position 16F and to port J28 on the I/O panel.

Note: The Ethernet port is equipped for future use; it cannot currently be
used. Attaching an external device to this port may cause service
interruptions.

Figure 13-6

NTSD11 Core/Network Module ({rear}—pre-instailed backplane
connections

181716151413 12

o O

———
m

g

e ]
7

Connector for Connector for
NT7D90 cable NT7D89 cable

553-5961
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3 Onthefaceplates of the 3PE cards in the Core/Network Modules:

connect an NT8D80AZ cablefrom J4 in Core/Network 0toJ4 in
Core/Network 1

connect another NTRD80AZ cablefrom J3 in Core/Network 0 toJ3
in Core/Network 1.

4 In the rear of the Core/Network Modules, connect the cables between

Core/Network 0 and Core/Network, 1 (see Figure 13-7):

Note 1: The following cables may already be connected in one of the
modules. If so, leave them connected and attach the loose end.

Note 2: The cables must be routed as perpendicular as possible to
nearby power cables.

¢ Connect the NTND 13 IOP to IOP SCSI Cable from backplane
connector position 16A in Core/Network 0 to backplane connector
position 16A in Core/Network 1.

Connect one NTND 11 CP to CP Cable from backplane connector
position 14C in Core/Network 0 to backplane connector position
14C in Core/Network 1.

Connect another NTND 11 cable from backplane connector position
14A in Core/Network 0 to backplane connector position 14A in
Core/Network 1.

Reinstall the left 1/0 panels in both Core Modules. Use and tighten
al eight screws.

5 Interconnect the clock controller cards in both Core /Network Modules
(see Figure 13-8).

Connect an NT8D75 (AC or AD length as needed) from the
faceplate connector on the clock controller card in Core/Network O
to the faceplate connector on the clock controller card in
Core/Network 1.

System
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Eg‘g;sﬁlgremetwork Module (rear)}—connections for |IOP to IOP and CP to CP cables
Core/Network Module 0 Core/Network Module 1
I 16 17 16 15 14 13 12 o 18 17 16 15 14 13 12 N

N wr ik n
3 55
I o I o i
D it D :
- .

NTND13 cable: 16A to 16A

NTND11 cables: 14C to 14C, 14A to 14A

Note: NT7D89 RS-232 cables and NT7D90 Ethernet cables are pre-installed at the factory.
553-5962

6 If PRI/DTI cards are equipped in the Core/Network Modules, connect
the faceplate cables.

Note: For detailed instructions on PRI/DTI connections, see ISDN
Primary Rate Interface installation (553-2901-200).

¢  Connect a QCAD133 cable from connector J4 on the card to the 1/0
panel.

Connect an NT8D85 cable from connector J3 on the card to the
selected QPC414 Network Card.

If needed, connect two NT8D79 cables from connectors J1 and J2
on the card to the respective clock controller cards in each
Core/Network Module.
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Figure 13-8

NT9D11 Core/Network Module (front}—clock controller card connections
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System option 71

Option 71 isadual CPU system with standby processing capabilities, fully
redundant memory, and up to five full network groups. The following
modules are required:

- two CPU Modules

~ one InterGroup Module
— aminimum of two Network Modules (provides one network group)

= aminimum of one |IPE Module

Additional Network and IPE Modules are required for additional network
groups. PE Modules, RPE Modules, and application modules can also be
used.

Note: The terminating plugs in the InterGroup Module for unused
connectors are pre-installed in the factory. These should be removed only
when additional groups areinstalled. Remove a plug just before the
connector isinstalled for anew group and installed a plug immediately
after a cable is disconnected when a group is removed.

Figure 13-9 shows a typical configuration. Additional columns can be added,
and there can be more than one row of columns.
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Figure 13-9
Option 71 dual CPU, multiple network group configuration

Optional location for

InterGroup Module PE expansion
mTTTTTT A T
! i | Netgroup3 InterGroup : g !
: | Shelf 1 Module \ :
_______ ' NS B
T } cTTTT e
X ' Net group 3 Net group 1 Netgroup 0 | 1 PE |
i X Shelf 0 Shelf 1 Shelf 1 : |

|
Netgroup 4| | Netgroup2| | Netgroup 1| | Netgroup 0 : \
Shelf 1 Shelf 1 Shelf 0 shefo |, FE

Net group 4 Net group 2 \
Shelf 0 Shelf 0 CPUT cPUO |1 PE
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Cable installation

1 Connect the NTND10 Changeover and Memory Arbitrator (CMA) Card
(QPC58 1 before X 11 release 18) in CPU/Network 0 to the CMA card in
CPU/Network 1:

Connect J2 to I2 with an NT8D8SAZ cable.
Connect J1 to J1 with an NT8DS80AD cable.

Figure 13-10 shows the CMA card position in the NT8D34 CPU
Module and the cables required.

2 Connect the QPC471 or QPC775 Clock Controller (CC) Cards in CPU
Modules 0 and 1 to the InterGroup Module (IGM):

Connect the clock controller card in CPU Module 0 to connector
SCG 0in the InterGroup Module with an NT8D74 cable.

Connect the clock controller card in CPU Module 1 to connector
SCG 1 in the InterGroup Module with an NT8D74 cable.

Figure 13- 10 shows the clock controller card position in the
NT8D34 CPU Module and the cable required.

Figure 13-11 shows the clock controller connection pointsin the
NT8D36 Inter-Group Module.

Figure 13-13 shows the recommended cable routing.

3 Connect the QPC215 Segmented Bus Extender (SBE) Cards in CPU
Modules 0 and 1 to the QPC441 3-Port Extender (3PE) Cardsin network
shelves 0 and 1 for every network group:

Connect SBE cards to 3PE cards withNT8D8() cables. Table 13-1
lists the SBE to 3PE connections.

Figure 13-10 shows the positions of the SBE cardsin the NT§D34
CPU Module and the cable required.

Figure 13-12 shows the 3PE card position in the NT8D35 Network
Module.

Figures13- 14 through13- 18 show the recommended cable routing.
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Table 13-1
SBE to 3PE cable assignment-use NT8D80 cables
From To
CPU SBE SBE Network Network 3PE
module | card connector group shelf connector
0 0 J3 0 0 J3
0 0 J4 0 0 J4
0 1 J3 1 0 J3
0 1 J4 1 0 J4
0 2 J3 2 0 J3
0 2 J4 2 0 J4
0 3 J3 3 0 J3
0 3 J4 3 0 J4
0 4 J3 4 0 J3
0 4 J4 4 0 Ja
1 0 J3 0 1 J3
1 0 J4 0 1 J4
1 1 J3 1 1 J3
1 1 J4 1 1 J4
1 2 J3 2 1 J3
1 2 J4 2 1 J4
! 3 J3 3 | J3
1 3 J4 3 1 J4
1 4 J3 4 1 J3
! 4 J4 4 1 J4
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4  Connect QPC412 InterGroup Switch (IGS) Cards 0 and 1 for each
network group to the InterGroup Module:

Connect |GS cards to the InterGroup Module with NT8D76 cables.
Table 13-2 lists the I GS to InterGroup connections.

Figure 13-12 shows the positions of the IGS cards in the NT8D35
Network Module and the cable required.

Figure 13-11 shows the IGS connection points in the NT8D36
InterGroup Module.

Figures 13-14 through 13-18 show recommended cable routing.

5 Seat and secure all connectors.
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Table 13-2
IGS to InterGroup cable assignment-use NT8D76 cables

From To
Network Network GS InterGroup
group shelf connector

0 0 0 J1
0 0 1 J6
0 1 1 J17
0 ! 0 J22
1 0 0 J2
1 0 1 J7
| ! 1 J16
1 1 0 J21
2 0 0 J3
2 0 1 J8
2 1 1 Ji15
2 ! 0 J20
3 0 0 J4
3 0 1 19
3 1 1 J14
3 1 0 J19
4 0 0 J5
4 0 | J10
4 | ! J13
4 1 0 Ji8
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Figure 13-1 0
NT8D34 CPU Module (front view)}—CMA, clock controller, and SBE cards
CMA SBE cCc
\ — |
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P GREEBE
C C Cc c Cc
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1 5| 5| 515§ 5 1
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NT8D85AZ | - NT8D74AF
cable J2 I cable
J4 J4 U4 44 J4 ! 3PE
e To :
To Jion | NTBDBOAF
second CMA: -
NT8D85AZ ! cables
cable
553-5227
Figure 13-1 1
NT8D36 InterGroup Module connectors
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Connect to clock controller cards
with NT8D74 cables
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System installation procedures 553-3001-210




13-20 Cabling common equipment
Figure 13-12
NT8D35 Network Module (front view}—3PE and IGS cables
3PE I1GS
L 4
alala
PlPIP
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4fafla
af1)1
1]2)2
To SBE:
NT8D80
it | [ cables
I I I To IGM:
NT8D76
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Figure 13-1 3
Cable routing from clock controller cards to InterGroup Module
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Figure 13-14
Network Group (—cable routing to CPU and interGroup Modules
InterGroup InterGroup
(optional Module
location) 3
ﬁ—IGS to
interGroup
Net 0 cables
Shelf 1
Net 0
Shelf 0
3PE to SBE
@D— cables
CPU 1 CPUO
553-3125
Figure 13-15
Network Group I-cable routing to CPU and InterGroup Modules
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P . -l Module
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IGS to
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Net 1 cables
Shelf 1
Net 1
Shelf 0 3PE to SBE
e cables
CPU 1 CPU O
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System installation procedures 553-3001-210




13-22 Cabling common equipment

Figure 13-16
Network Group 2—cable routing to CPU and InterGroup Modules
Intergroup InterGroup
(optional Module
location) K5
Q— IGS to
interGroup
cables
Net 2
Shelf 1
Net 2 CPU 1 CPUO
Shelfo  {{ A
tf 3PE to SBE
553-3127 cables
IGS to
Net 3 InterGroup InterGroup InterGroup
Shelf 1 (optional Module cables
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Net 3
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(._,1 cables
CPU 1 CPU 0
553-3128

System installation procedures 553-3001-210




Cabling common equipment 13-23

Figure 13-l 8
Network Group 4—cable routing to CPU and InterGroup Modules
InterGroup interGroup
(optional Module
location) =]
d IGS to
InterGroup
! cables
\
]
Net 4
Shelf 1
Net 4 CPU 1 CPUO
Sheit 0 0 3PE to SBE
553-3129 cables
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System option 81

Option 81 isadua CPU system with standby processing capabilities, fully
redundant memory, and up to five full network groups. Option 8 1 is equipped
with two redundant disk drive units.

The following modules are required:

-_

i

two Core Modules
one InterGroup Module
aminimum of two Network Modules (provides one network group)

aminimum of one IPE Module

Additional Network and IPE Modules are required for additional network
groups. PE Modules, RPE Modules, and application modules can also be used.

Note: Theterminating plugsin the InterGroup Module for unused
connectors are pre-installed in the factory. These should be removed only
when additional groups are installed. Remove a plug just before the
connector isinstalled for anew group and installed a plug immediately
after a cable is disconnected when a group is removed.
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Figure 13- 19 shows atypical configuration for five full network groups.
Additional columns can be added, and there can be more than one row of
columns.

Figure 13-19
Option 81 dual CPU, multiple network group configuration

Optional location for

InterGroup Module PE expansion
Tt T i l' TTTTTTTY T
: i | Netgroup 3 interGroup | | PE :
\ : Shelf 1 Module ] \
Tttt 1 cTT
i : Net group 3 Net group 1 Netgroup 0 | ! PE i
L 1 | Shelfo Shelf 1 Shelf1 | | .
.............. I
pmm—————— 1=
Net group 4 Net group 2 Net group 1 Net group 0 : PE !
Shelf 1 Shelf 1 Shelf 0 shelfo | 1 '.
b e e e = -
T TTTT T V1T
Net group 4 Net group 2 ! i
Shelf 0 Shelf 0 Core 1 Coel 1} PE

553-5485
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CNI configuration

In the NT6D60Q Core Module, port 0 on the NT6D65 Core to Network
Interface (CNI) Card in slot 8 must be configured as“group 5.” Thisis not
equivalent to a network switching group (groups O-4). “Group 5" extends the
CE bus to the interface section in the Core Module. This extension is through
the CNI card in slot 8, backplane bussing, and a QPC441 3-Port Extender
(3PE) Card in slot 7. No cableis used.

There are two ports on each CNI card. However, if only one CNI card is
equipped, only one network group is supported. This is because the (NI card
must beinstalled in slot 8 in the Core Module, and Port 0 is dedicated to
“group 5.” Only Port1isavailable to support a network switching group.
Therefore, to support two network groups, two CNI cards are required. To
support three network groups, still only two CNI cards are required, because
one port is available in slot 8 and two ports are available on the second CNI
card.

Inatypical configuration, there are three CNI cards for live network groups
(see Table 13-3) in each Core Module.

Table 13-3
Typical CNI configuration (option 81)
CNI card slot / port Network group supported
CNI8/Port0 Core bus extender
(preconfigured as “group 5’)
CNI g/ Port1 Group 0
CNI9/Port 0 Group 1
CNI 9/ Port 1 Group 2
CNI10/Port 0 Group 3
CNlI 10/ Port 1 Group 4
Note: Each port on the CNI card provides functions similar to one QPC215 SBE
Card in option 71. You do not have to configure both ports on the CNI card.
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Cable installation guidelines

Core Module backplanes, like all circuit boards, have a primary side and a
secondary side. The primary side, which faces the front of the module,
contains the primary shrouds, which provide mechanical guidance for the
pins of the card edge connectors. The secondary side of the backplane, which
faces the rear of the module, contains the secondary shrouds, which provide
mechanical guidance for cable connectors.

The columns of secondary backplane shrouds are designated 18 through 8
from left to right (facing the rear of the backplane). This numbering matches
the card slots in the front of the module. The connector rows of secondary
backplane shrouds are designated A through F from top to bottom.

Before you connect cables to the backplane, visually inspect the backplane
shroud connectors to make sure there are no bent pins. To connect cables:

1 Orient the cable connector so that the cable runs downwards.

2 Partially insert the cable connector so its guides mate to the
corresponding backplane connector.

3 Apply a small amount of pressure to push the cable connector straight
into the backplane connector. Y ou will feel a detent click when the
connector  seats.

CAUTION
Pins may be bent or broken if you try to insert the cable connector at
an angle. Do not push the connector in any further after you hear the
detent click.
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Using the extraction tool
To disconnect a cable from the Core Modul e backplane, use the PO741489

Extraction Tool provided in the rear of the module (behind the I/O safety
panel).

CAUTION

You must use the PO741489 Extraction Tool to disconnect cables

from the backplane shrouds in NT6D60 Core Modules.
Follow the procedure below to avoid bending or breaking pins when
removing cable connectors from the backplane shrouds. Do not insert
the extraction tool unless the cable connector is locked into the shroud.
Do not force the extraction tool deeper than the detent on the cable
connector.

cable connector and the wall of the shroud on the right side of the cable
connector.

If the straight end of the tool is notched, usethat end if the
connector can be accessed straight-on. If you must angle the tool at all,
use the angled end.

3 Gently insert the extraction tool and gradually apply pressure while
gently rocking the cable connector up and down.

4 Stop applying pressure as soon as the detent of the cable connector comes
loose from the shroud.

5 Slowly remove the extraction tool and the cable connector.
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Cable installation procedures

A PO738866 Label Kitisincludedin al option 81 packages. Thekitis

included in all packages because the preprinted labels may be useful (such as
for labeling CNI to 3PE cables). Use of the labelsis optional.

1 Attherear of the module, remove the left I/O panels. Verify that the
following cables are installed in both Core Modules (see Figure 13-20):

An NT7D89 RS-232 cable (CP to I/O panel) should be connected to
backplane connector position 14D and to portsJ21 and J25 on the

1/0 panel. Check the labeling on the cables to identify the J21 and
J2.5 connectors.

An NT7D90 Ethernet cable should be connected to backplane
connector position 16F and to port J28 on the I/Q panel.

Note: The Ethernet port is equipped for future use; it cannot currently be
used. Attaching an external device to this port may cause service
interruptions.

NTND 14 CNI to 3PE Cables should be connected to the appropriate
backplane connector positions for all network groups (Table 13-4).
The cables should be secured to the cable restraint bracket behind
the right (facing the rear) I/Q panel.

Table 13-4
CNI backplane connector positions—NTND14 cables

Backplane  connection Group

8D
8F
9A
9C
9D
9F
10A
10C
10D
10F

A DN wwpPp - o o

Note: Backplane shroud designations are 18 through 8 from left to right and A
through F from top to bottom.
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Figure 13-20
NT6D60 Core Module (rear}—preinstalled backplane connections
1817161514 13121110 9
B \
B/ CNI ports 0
C
! o\,
CNI ports 1
! : /
/é l F
J
4 I
Connector for  Connector for Connector for
NT7D90 cable NT7D89 cable NTND1 4 cables 553-5552

2 Onthefaceplates of the 3PE cardsin the Core Modules
connect an NT8D80AZ cablefrom J4 in Core0toJ4in Core 1

connect another NT8D80AZ cablefrom J3in Core0to J3in
Core.

3 In the rear of the Core Modules, connect the cables between Core 0 and
Core 1 (see Figure 13-20):

Note 1: Thefollowing cables may already be connected in one of the
modules. If so, leave them connected and attach the loose end.

Note2: The cables must be routed as perpendicular as possible to
nearby power cables.

System installation procedures 553-3001-210




Cabling common equipment 13-31

Figure 13-21

Connect the NTND13 IOP to IOP SCSI Cable from backplane

connector position 16A in Core 0 to backplane connector position
16A in Core 1.

Connect one NTND 11 CP to CP Cable from backplane connector
position 14C in Core 0 to backplane connector position 14C in
Core 1.

Connect another NTND 11 cable from backplane connector position
14A in Core 0 to backplane connector position 14A in Core 1.

Reinstall the left I/0O panels in both Core Modules. Use and tighten
all eight screws.

NT6D60 Core Module (reary—connections for IOP to IOP and CP to CP cables

Core Module

Core Module 1

18 7161514131211 10 9 8 | 1817161514131211 10

% ¥
|

W
T

9 8
A = TRV
N B
ot F o
D - D
e E oot
F F
NTND13 cable: 16A to 16A
e —————————————————

NTND11cables: 14C to14C, 14A to 14A |

Note: NT7D89 RS-232 cables and NT7D90 Ethernet cables are pre-installed at the factory.

5x-5553
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4  Connect the clock controller cards in both Core Modules to the junctor

board in the InterGroup Module (see Figure 13-22). Route the cables as
shown in Figure 13-23.

Connect an NT8D74 (AE or AF length as needed) from the faceplate
connector on the clock controller card in Core 0 to connector SCG 0
(311) in the InterGroup Module.

Connect an NT8D74 (AE or AF length as needed) from the faceplate
connector on the clock controller card in Core 1 to connector SCG 1
(J12) in the InterGroup Module.

5 If PRI/DTI cards are equipped in the Core Modules, connect the
faceplate cables.

Note: For detailed instructions on PRI/DTI connections, see ISDN
Primary Rate Interface installation (553-2901-200).

Connect a QCAD133 cable from connector J4 on the card to the 1/0
panel.

Connect an NT8D85 cable from connector J3 on the card to the
selected QPC414 Network Card.

If needed, connect two NT8D79 cables from connectorsJt and J2

on the card to the respective clock controller cards in each Core
Module.
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Figure 13-22

NT6D60 Core Module ({front}—clock controller card connections
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Figure 13-23
Cable routing from clock controller cards to interGroup Module
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6 Connect the NTND14 cable pairs to the QPC441 3PE Cardsin the
Network Modules. Table 13-5 lists the CNI to 3PE connections.
Figures 13-25 through 13-29 show the recommended cable routing.

Note: This step does not apply to the QPC441 3PE card in the Core

Module.
Table 13-5
CNI to 3PE connections-NTND14 cables
Backplane G Shelf 3PE
connector roup Core 1 Core 0 ponnection
8D 0 f 0 J3
8F 0 f 0 J4
9A 1 1 0 J3
9C ’ 1 0 J4
9D 2 | 0 J3
9F 2 f 0 J4
10A 3 f 0 J3
10C 3 | 0 J4
10D 4 1 0 J3
10F 4 f 0 J4
Note: Backplane shroud designations are 18 through 8 from left to right and A
through F from top to bottom.

7  Connect QPC412 InterGroup Switch (IGS) Cards 0 and 1 for each
network group to the junctor board in the InterGroup Module.

With NT8D76 cables, connect the faceplate connectors on the 1GS
cards to the InterGroup Module. Table 13-6 liststhe IGS to
InterGroup connections.

Figure 13-24 shows the IGS connection pointsin the NT8D36
InterGroup Module.

Figures 13-25 through 13-29 show the recommended cable routing.
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Table 13-6
IGS to InterGroup cable assignment-use NT8D76 cables

From, To
Network Network IGS InterGroup
group shelf connector J1 connector

0 0 0 J1
0 0 1 J6
0 1 1 J17
0 1 0 J22
1 0 0 J2
1 0 1 J7
1 1 1 J16
1 1 0 J21
2 0 0 J3
2 0 1 J8
2 1 1 J15
2 1 0 J20
3 0 0 Ja
3 0 1 J9
3 1 1 J14
3 1 0 J19
4 0 0 J5
4 0 ! J10
4 1 1 J13
4 l 0 J18

To secure network group cables with tie-wraps, follow these instructions:

1 Tiewraptothe Core O strain relief bracket, all Core 0 CNI to 3PE cables
and Core 1 CNI to 3PE cables for groups 0 and 1. The strain relief bracket
islocated at the bottom of the right-hand-side I/O panel of the Core 0
Module, as viewed from the rear of the module.

2 Tiewraptothe Core 1 strain relief bracket, Core 1 CNI to 3PE cablesfor
network groups?2, 3, and 4. The strain relief bracket islocated at the
bottom of the right-hand-side 1/0 panel of the Core 1 Module, as viewed
from the rear of the module.
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Figure 13-24

NT8D36 InterGroup Module-connectors for IGS cards
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Figure 13-25
Network Group O-cable routing to Core and InterGroup Modules
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Figure 13-26

Group l-cable routing to Core and InterGroup Modules
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Figure 13-28
Network Group 3—cable routing to Core and InterGroup Modules
| IGS to
InterGr
Net 3 |rz:)e|;§3;c;rp InterGroup ca(t?leosup
Shelf 1 [ ope Module
location)
A
y
Net 3
Shelf 0
— 3PE to SBE
), cables
CPU 1 CPUO
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Figure 13-29
Network Group 4—cable routing to Core and InterGroup Modules
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i 165 to
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Cabling network loops

In a system with multiple network groups, there can be asingle row or
multiple rows of columns (see Figure 14-1):

— For superloops: NT8DO04 Superloop Network Cards and associated
NT8D0 1 Controller Cards

If the columns containing the network and controller cards are in the
same row, the network loop is cabled from the faceplate of the
network card to the backplane for the controller card.

If the columns containing the network and controller cardsarein
different rows, the cards require I/O panel connections, and a
shielded cable connects the network card 1/O panel to the controller
card 1/0 panel.

— For regular loops: QPC414 Network Cards and associated QPC659 Dual
Loop Peripheral Buffer (DLB) Cards

If the columns containing the network and DLB cards arein the
same row, the network loop is cabled from the faceplate of the
network card to the faceplate of the DLB card.

If the columns containing the network and DLB cards arein
different rows, the cards require I/O panel connections, and a
shielded cable connects the network card I/O panel to the DLB card
1/0 pandl.
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Figure 14-1

Multiple rows of columns

CPUO CPU and
Net group 2 CPU 1
Net group 0 Network
Netgroup 3 || Netgroup 1 InterGroup Modules in
one row
IPE and PE
IPE / PE IPE /PE IPE/PE Modules in a
separate row
553-5236
NT8D04 Superloop Network Card
CAUTION

Due to the possibility of EMI/RFI noise, do not route cables from front
to rear next to the power supply unit.

Basic cabling for single-row network connections

1 Refer to the work order and the cabling layout shipped with the system

to determine

« each loop number assigned

the module and slot assignments for the NT8D04 Superloop
Network Card associated with each loop

the location of NT8D37 IPE Modules that contain NT8D01
Controller Cards associated with each loop

2 Set the Enb/Dis switch on each superloop network card to Dis.
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3 Cable network loops from the faceplate connector on the superloop
network card to the backplane for associated controller cards (see
Table 14-1).

Label both ends of an NT8D91 cable with the loop number, then
connect one end of the cable to the superloop network card faceplate
connector:

J1for shelf 1
12 for shelf O

On the backplane for the controller card, connect the cable to the
SLO, SL1, SL2, or SL3 connector assigned to the loop.

Note: The key (polarizing tab) on the side of the cable connector must
be inserted into the keyway on the left side, facing the backplane, of the
backplane connector. Blue and white wires should show through the top
of the cable connector and, if there is a directional label, the arrow on the

cable connector should be located at the top right.

¢ Figure 14-2 shows the superloop network card faceplate connectors,
the backplane connectors for the controller card, and the cables
required.

4 Seat and secure all connectors.
5 Set the Enb/Dis switch on each network card to Enb.

6 During system software configuration, use  the XII input/output guide
(553-3001-400) to enter loop assignments.
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Figure 14-2
NT8D04 Superloop Network Card network loops-connectors for single-row connections
Superloop network card faceplate connectors
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4
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Controller
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Note 1; The NT8D04 Superloop Network Card may be located in any acceptable slot in an
NT6D39 CPU/Network Module, NT8D1 1 CE/PE Module, or NTBD35 Network Module.
Note 2: On superloop network cards, connector J1is used for odd numbered loops, connector
J2 is used for even numbered loops.
553-5237
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Basic cabling for multiple-row network connections

1  Refer to the work order and the cabling layout shipped with the system
to determine

each loop number assigned

the location (NT8D35 Network Module and slot assignments) of the
NT8D04 Superloop Network Card associated with each loop

the location of NT8D37 |PE Modules that contain NT8D(1
Controller Cards associated with each loop

2 Set the Enb/Dis switch on the faceplate of each network card to Dis.

3 Install NT8D1107 Superloop Adapter Plates on universal /O panels
(PO7 15058), if required.

NoteZ: The superloop adapter plate reduces a QPC4 14 network loop
cutout to the size for a superloop connection.

Note 2. The recommended order for installing superloop adapter plates
is over cutouts J2, J6, J10, J22, 326, J31.

+  Position the adapter plate over the QPC414 cutout and install the
screw and washer at the bottom of the plate.

Position the cable connector on the adapter plate and install one
screw and washer at the top and one screw and washer at the bottom
of the connector.

Figure 14-3 shows mounting details for the superloop adapter plate.
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Figure 14-3

Installing a superloop adapter plate

Superloop

adapter plate \ A

/O panel

O

NT8D88 superloop to
/O panel cable

,_,/_\/\/I/O panel cutout label

QPC414

{/0 panel cutout

553-5289
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4  Cable network loops from the faceplate connector on the network card to
the I/O panels on the rear of the Network Module.

Label both ends of an NTBDB8AD cable with the loop number, then
connect one end of the cable to the network card faceplate
connector:

J for shelf 1
J2 for shelf O

Route the cable around the card cage to the 1/0 panel and mount the
cable connector in one of the cutouts in the panel.

with the universal 1/O panel, the recommended order for
connectionsis 516,517, J37, J38, then, with superloop adapter
plates, J2,J6, J10, 322, J26, J31

with any other /0O panel, the recommended order for connections is
J28,J25, 59, 112

Figure 14-4 shows the network card faceplate connectors, the
universal /O panel connectors, and the cables required.

5 Cable the backplane connectors (SLO, SL1, SL2, SL3) for the controller
card to the J/Q panels on the rear of the IPE Module.

Label both ends of an NT8D92 cable with the loop number, then
connect one end of the cable to the backplane connector.

Mount the connector on the other end of the cable in one of the
cutouts in the 1/0 panels. The recommended order for connections
is:

SLOto J2
SL1toJ3
SL2to M4
SL3to J5

Figure 14-5 shows the controller card backplane connectors and the
1/0 panels for the IPE Module.

System installation procedures 553-3001-210




14-8 Cabling network loops

Figure 14-4
NT8D04 Superloop Network Card network loops-network card to |/Q panel connections
Superloop network card faceplate connectors
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Figure 14-5
NT8D04 Superloop Network Card network loops--controller card to /O panel connections
NT8DO01 Peripheral Controller Card backplane connectors
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6 Complete the network loop connection (see Table 14-1).

Connect one end of an NT8D98 cable to the 1/0 panel connector for
the network card.

Connect the other end of the cable to the /O panel connector for the
associated controller card.

7 Seat and secure all connectors.
8 Set the Enb/Dis switch on each network card to Enb.

9 During system software configuration, use the X117 input/output guide
(553-3001-400) to enter loop assignments.
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Table 14-1
NT8D04 network loop configurations
FROM TO
Superloop Faceplate Controller Backplane
network card | connector card connector
One segment per superloop | NT8D04 #1 J2 NT8D01 AC #1 SLo 4
NT8DO04 #2 J2 NTBDOIAC #1]  SL1 |
NT8D04 #3 J2 | NTBDOIAC #1|  sL2
NT8DO4 #4 J2 NT8DO1AC #1|  SL3
Two segments per superioop NT8DO04 #1 J2 NT8DO1AD #1 SLo
NT8DO4 #2 J2 NT8DO1AD #1 SL1
Four segments per superloop \ NT8D04 #1 \ J2 NT8D0O1AD #1 SLO
Eight segments per superloop | NT8DO4#1 |  J2 NTBDO1AD #1|  SLO
| NT8DO4 #1 | J1 NT8DO1AD #2 |  SLO
One segment per ‘ NT8DO04 #1 J2 NT8D01 AD #1| SLo |
superloop/three segments per
another superloop NT8DO4 #2 J2 NT8DO1 AD #1 st
Two segments per NT8D04 #1 J2 NT8DO1AC #1 SLo
superloop/six segments per
another superloop NT8DO04 #2 J2 NT8DO1AC #2 SLo
NT8DO4 #2 1 NT8DO1AC #2 SL1
Note: NT8D01AC is a controller-4
NT8DO01 AD is a controller-2
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QPC414 Network Card

CAUTION
Due to the possihility of EMI/RFI noise, do not route cables from front
to rear next to the power supply unit.

Basic cabling for single-row network connections

1 Refer to the work order and the cabling layout shipped with the system
to determine

each loop number assigned

the module and slot assignments for the QPC414 Network Card
associated with each loop

the location of NT8D 13 PE Modules that contain QPC659 DLB
Cards associated with each loop

2 Set the Enb/Dis switch on the faceplate of each network card to Dis.

3 Cable network loops from the faceplate connector on the network card to
the faceplate connector on the associated DLB card.

Label both ends of an NT8D85 cable with the loop number, then
connect one end of the cable to the network card faceplate
connector:

I1 for shelf O
J2 for shelf 1

On the DLB card, connect the cable to the LPX or LPY connector
assigned to the loop.

Figure 14-6 shows the network card and DLB card connectors and
the cables required.

4  Seat and secure all connectors.
5 Set the Enb/Dis switch on each network card to Enb.

6 During system software configuration, use the X7] input/output guide
(553-3001-400) to enter loop assignments.
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Figure 14-6
QPC414 Network Card network loops-connectors and cables for single-row connections
Network card faceplate connectors
Q
=]
C4
1
4
! Use
L NT8D85
I cables
J2
DLB card faceplate connectors
Q
P
ce
5
9
LPY
LPX
Note 7: TheQPC414 Network Card may be located in any acceptable slot in an NT6D39
CPU/Network Module, NT8D11 CPE/PE Module, or NT8D35 Network Module.
Note 2: On QPC414 Network Cards, connector J1is used for even numbered loops,
connector J2 is used for odd numbered loops.
553-5238
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Basic cabling for multiple-row network connections

1 Refer to the work order and the cabling layout shipped with the system
to determine

each loop number assigned

the location (NT8D35 Network Module and slot assignments) of the
QPC414 Network Card associated with each loop

the location of NT8D13 PE Modules that contain QPC659 DLB
Cards associated with each loop

2  Set the Enb/Dis switch on the faceplate of each network card to Dis.

3 Cable network loops from the faceplate connector on the network card to
the I/O panels on the rear of the Network Module.

Label both ends of an NT8D86AD cable with the loop number, then
connect one end of the cable to the network card faceplate
connector:

J1 for shelf O
J2 for shelf 1

Route the cable around the card cage to the I/O panel and mount the
cable connector in one of the cutouts in the panel.

with the universal 1/0 panel (PO7 15058), the recommended order for
connections is J1, 32, 55, J6, 39, J10, 522,523, 326, 127, J31, J32

with any other 1/0 panel, the recommended order for connections is
120, 117,116,12,11,]4

Figure 14-7 shows the network card faceplate connectors, the
universal I/O panel connectors, and the cables required.
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Figure 14-7
QPC414 Network Card network loops--network card to 1/O panel connections
QPC414 network card faceplate connectors
Q
P
o
1
4
NI Use
l= NT8D86AD
cables
J2
Universal |Q panel connectors in the NT8D35 Network Module
0 0
J23 J22 J2t.J20 J4a J3 J2 A
U D [ D — 1]
\ -1
— 424 J8
5 57 L]
s
0 LI o 0 0
J28 Jiz L
i e
] T Ji3| | 410 J9
il i
0 L L | J34J33 O O Ji5u14 0
O U0 %%
J3BJ37 Ji#7 316
] [ ] uim
ﬁ.ﬁ J18 J18
(0] o] 0 0
Left Right
Note: On QPC414 network cards. connector J1 is used for gyen numbered loops,
connector J2 is used for odd numbered loops ss0.5202
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S

4 Cabl

ethe DLB card to the /O panels on the rear of the PE Module.

Label both ends of an NT8D86AD cable with the loop number, then
connect one end of the cable to the assigned LPX or LPY faceplate
connector on the DLB card.

Mount the connector on the other end of the cable in one of the
cutouts in the [/0 panels:

LPX toJ1
LPY to 2

Figure 14-8 showsthe DLB card connectors, the |/O panels for the
PE Module, and the cablesrequired.

5 Complete the network loop connection.

6  Seat

Connect one end of an NT8D73 cable to the /0O panel connector for
the network card.

Connect the other end of the cable to the I/O panel connector for the
associated DLB card.

and secure all connectors.

7  Set the Enb/Dis switch on each network card to Enb.

8 During system software configuration, use the XI I input/output guide
(553-3001-400) to enter loop assignments.
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Figure 14-8
QPC414 Network Card network loops-DLB card to I/Q panel connections

DLB card faceplate connectors

Q
P

C6
5
9

. Use
LPY . NT8DB6AD

I cables
|

/O panel connections for the NT8D13 PE Module
[«] D [e]

J1 (LPX)

Right

553-5293
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Network loop configurations

Figure 14-9 shows shelf configurations for single, dual, and quad density
loops using the QPC414 Network Card.

Figure 149
QPC414 network loop configurations

Dual loop configuration-quad denstt
Two network joops
P S—
QPCaid Network loop. LPY (s)egngl?a'ﬂB Line and connected to one
Network loop trunk cards PE Modulecontaining
Card Network loop LPX operation —|: single, double, or quad
density PE cards
Single loop configuration
QPC859 DLB
LPY set for singte _E Line and
—1LPX loop trunk cards
operation One network lgop
connected to two
= PE Modules
containing single
QPCE59 DLB or double density
“=TLPY set for single _E Line and PE cards
—TLPx loop trunk cards
operation
One network loop
QPC659 DLB
QPC414 | Networkloop | f . connected to one
Network LPY set fﬁ:os;ngle _E trtl:: ::r?ﬁs ~~ PE Madule containing
Card Network loop LPX ti single, double, or quad
Operation density PE cards

Dual loop configuration-single and dual density

| X
__4 Ly OPCES DLB
set for single Line and
LPX loop —E trunk cards
operation
Combined single and
QPCE59 DLB _E dual loop connections
3"341: -Networkloop | L) by "ot jor gual Line and to three PE Modules
. - i
garz —ipx loop trunk cards cantaining snlngle or
Network loop operation dou:le density PE
cards
QPC653 DLB
LPY set for single Line and
LPX loop _E trunk cards
operation

553-1166
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Cabling lines and trunks

Cables are designated by the letter of the I/0 panel cutout (A, B, C, and so on)
where the 50-pin cable connector is attached. Each cable has three 20-pin
connectors (16 positions are used), designated 1,2, and 3, that attach to the
backplane. Using the designations described, the backplane ends of the first
cable arereferredtoas A-1, A-2, and A-3.

The locations of the cable connectors on the backplane are designated by the
slot number (LO through L9 for NT8D11, LO through L1.5 for NT8D37) and
the shroud row (1,2, and 3). Using these designations, the slot positions in the
first slot are referred to as LO- 1,L0-2, and LO-3.

In NT8D11BC and NT8D11EC (and later vintage) CE/PE Modules, all 10
IPE card slots support 24-pair cable connections. Table 15-1 shows the cable
connections from the backplane to the inside of the I/O panel. Figureis-1
shows the designations (such as A-l) for the backplane end of the cables, and
the backplane slot designations (such as LO) for the cable connections.
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15-2 Cabling lines and trunks

Table 15-1
NT8D11 cable connections
| Backplane slots-shroud rows /0 panel/cable designation
[ LO-1,2,3 A
| L1-1,2,3 B
| L2-1,2,3 C
I L3-1,2,3 D
| L4-1,2,3 E
| L5-1,2,3 F
| L6-1,2,3 G
| 17-1,2,3 H
| 1L8-1,2,3 K
| L9-1,2,3 L
Figure 15-I
|  NT8D11backplane cable designations
Peripheral equipment slots Common equipment slots
L3 18 L7 L6 L5 14 L3 L2 L1 LO C9 C8 C7 CB C5 C4 €3 C2 C1 CO
—r— — = g T R -
i G-1||F1 D-1][c-1}} B-1|] A-1 %
;
g
(=]
=
7]
2 62|{F2 || E2l[o2|[c2| B-2{| A2
3 a-3||ra || Eal[os|[cs|| B-al[ aa
- T 553-5389
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Cabling lines and trunks 15-3

In NT8D37BA and NT8D37EC (and later vintage) | PE Modules, all 16 IPE
card slots support 24-pair cable connections. Table 15-2 shows the cable
connections from the backplane to the inside of the I/O panel. Figure 15-2
shows the designations for the backplane end of the cables, the backplane slot
designations for the cable connections, and the associated network segments
for the backplane slots.

Table 15-2
NT8D37 cable connections

Backplane slots-shroud rows VO panelicable designation

cHnP=ZZxr-XTOTMTMMOO©@D>

Note: To cable lines and trunks inNT8D11AC or DC modules (7-cable
configuration), and inNT8D37AA or DC modules (12-cable
configuration), go to Appendix C.
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Figure 158-2
NT8D37 backplane cable designations
Segment 3 | Segment2 | | Segmentl | Segment0
L16 L15 L14 L13 L12|L11 L10 L9 L8| | L7 16 L5 L4|L3 2 L1 LO
Lt e —

-—1—1
U-11F T-1 11 S-141 R-111 N-11§ M-t} L1

SLO

[T P | Y Y | P | P :AE{
L

I
I
|

Shroud row

2 U-24| T-2|] 8-2|} R-1}] N-3| M-3] L-2 H-2| G-2}{ F-2|| e-2}| b2|} c-2]| B-2f| A-2
—] ] e |— |—
3 U-3 H-3} G-3|| F-31] E-3[ D-3]| C-3|| B-3]| A-3

SL1
I
|

553-5391
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Cabling lines and trunks 15-5

/O panel connections

Use this procedure to cable NT8D 11 CE/PE, NT8D 13 PE, and NT8D37 IPE
Modules.

Note: The comer vertical channels in the rear of the module are outside of
the EMI shield. Cables in those vertical channels must be shielded, and
must enter and exit the EMI-shielded area through 1/0 panels and
adapters.

CAUTION
Electrical shock hazard
Tip, ring, A, B, E, M, ESC, and ESCG connections may be considered
to be Telecommunications Network Voltages (TNV).

1  Select an appropriate number of NE-A25B (or equivalent) cableslong
enough to run from the 1/0 panels on the rear of the module to the MDF.

Figure 15-3 shows the 1/0 panels on the NT8D11 CE/PE Module.
Figure 15-4 shows the 1/0 panels on the NT8D13 PE Module.
Figure 15-5 shows the 1/O panels on the NT8D37 IPE Module.

2 Attach a tag that shows the module number and the /O connector
designation to both ends of each cable.

3 Connect each cable to the appropriate connector on the [/O panel and run
the cables to the MDF.

4  Terminate each cable on the cross-connect block designated with the
appropriate module number.

Note: For information on the MDF layout see “Planning and designating
the Modular Distribution Frame (MDF)” on page 9-I.

5 Make sure all cables are neatly run, properly seated, and secured with
cable ties.
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Cabling lines and trunks

NT8D11 CE/PE Module I/0 panels

Figure 15-3

15-6

553-5927

Right

Left
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Figure 15-4

NT8D13 PE Module ¥/O panels

O

e
0| 0 0 |

Left

Right 553-3136
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Figure 155
NT8D37 IPE Module I/O panels

@)

Left

O

Right

553-5928
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Connecting lines and trunks

Throughout this procedure, make sure wiring is not reversed and is on the
proper terminals. Allow enough slack in the wiring to allow tracing and to
reconnect wiresif they break at the terminal.

1 Extend incoming wiring (such as cables from the central office or wiring
from a recorded announcement machine) to the MDF and terminate them
on separate connecting blocks.

2 Assign and record terminal numbers(TNs) for each line or trunk.
Determine the location of the line or trunk connection and its assigned
TN from the work order or assignment records.

3 Connect each line and trunk to the TN using cross-connecting wire
(typically 24 AWG type-2 wire). Table 15-3 lists pair-termination tables
for line and trunk cards inNT8D1 1 CE/PE, NT8D13 PE, and NT8D37
IPE Modules.

4  Cross-connect incoming wiring and lines and trunks at the
MDF.

Table 15-3
Line and trunk pair-termination tables

NT8D11 CE/PE NT8D13 PE NT8D37 IPE
Module Module Module
Table 15-4 Single loop mode: Table 15-20
. Tables 15-9, 151 0;
Line cards Dual loop mode:
Tables 15-11, 15-12
NT8D14 Universal QPC71,QPC74, NT8D14 Universal
Trunk Card: QPC237, QPC239, Trunk Card:
Table 15-5 QPC250, QPC449, Table 15-21
Trunk cards NT8D15 E&M Trunk | 4PC450. and NT8D1 5 E&M Trunk

announcement and | gorq” Taples 15-22
music trunk cards:

Tables 15-13 through | hrough 15-24
15-19

Card: Tables 15-6
through 15-8
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15-10 Cabling lines and trunks

Table 15-4
NT8D11 CE/PE Module: line card pair-terminations
. . . Unit
Pair Pin  numbers Pair color 24/card
1T/1R 26/1 W-BL/BL-W 0
2T/2R 27/2 W-O/0-W 1
3T/3R 28/3 W-G/G-W 2
4T/4R 29/4 W-BR/BR-W 3
5T/5R 30/5 W-S/S-W 4
6T/6R 31/6 R-BL/BL-R 5
7T/7R 32/7 R-O/O-R 6
8T/8R 33/8 R-G/G-R 7
9T/9R 34/9 R-BR/BR-R 8
10T/10R 35/10 R-S/S-R 9
11T/11R 36/11 BK-BL/BL-BK 10
12T/12R 37/12 BK-O/0O-BK 11
13T/13R 38/13 BK-G/G-BK 12
14T/14R 39/14 BK-BR / BK-BR 13
15T/15R 40/15 BK-S/S-BK 14
16T/16R 41/16 Y-BL/BL-Y 15
17T/17R 42117 Y-O/0-Y 16
18T/18R 43/18 Y-G/G-Y 17
19T/19R 44/19 Y-BRBR-Y 18
20T/20R 45/20 Y-S/S-Y 19
21T/21R 46/21 V-BL/BL-V 20
22T/22R 47/22 V-ON-0 21
23T/23R 48/23 V-G/G-V 22
24T/24R 49/24 V-BR/BR-V 23
25T/25R 50/25 v-s/s-v Spare

backplane slots 0 through 9, sequentially.

Note: Each of the following 1/O panel connectors is cabled as shown above:
connectors A, B, C, D, E, F, G, H, K, and L. These connectors are associated with
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Table 155
NT8D11 CE/PE Module: NT8D14 Universal Trunk Card pair-terminations
Lead designations
Pin Pair color Unit
RAN Page Other numbers

mode mode modes
OTIOR OTIOR OTIOR 26/1 W-BUBL-W 0
CPIMB APG 2712 w-0/0-w
1T/1R 1TAR 1T/1R 28/3 W-G/G-W
CP/MB APG 29/4 W-BWBR-W
2T/2R 2T/2R 2T/2R 30/5 w-s/s-w 2
CPIMB A/PG 31/6 R-BUBL-R
3T/3R 3T/3R 3T/3R 3277 R-0/0-R 3
CPIMB APG 33/8 R-G/G-R
4T/4R 47/4R 4T/4R 34/9 R-BR/BR-R 4
CP/MB A/PG 35/10 R-S/S-R
5T/5R 5T/5R 5T/5R 36/11 BK-BUBL-BK 5
CPIMB APG 37112 BK-O/0-BK
6T/6R 6T/6R 6T/6R 38/13 BK-G/G-BK 6
CP/MB A/PG 39/14 BK-BR/BK-BR
7T/7R 7T/7R 7T/7R 40/15 BK-S/S-BK I
CP/MB ARG 41/16 Y-BUBL-Y

Mote 7: Each of the following I/O panel connectors is cabled as shown above:

connectors A, B, C, D, E, F, G, H, K, and L. These connectors are associated with

backplane slots 0 through 9, sequentially.

Note 2: Use LD14 to select trunk termination impedance (600 ohm or 900 ohm).
See the XI 1 input/output guide (553-3001-400) for information on LD14.
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Cabling lines and trunks

Table 15-6
NT8D11 CE/PE Module: NT8D15 E&M Trunk Card
2-wire paging mode pair-terminations

Pair Pin Pair color Unit
numbers
O0T/OR 26/1 W-BL/BL-W 0
APG 29/4 W-BR/BR-W
1THR 30/5 W-S/S-W 1
A/PG 33/8 R-G/G-R
2T/2R 34/9 R-BR/BR-R 2
APG 37112 BK-O/0-BK
3T/3R 38/13 BK-G/G-BK 3
A/PG 41/16 Y-BL/BL-Y
Note: Each of the following I/O panel connectors is cabled as shown above:
connectors A, B, C, D, E, F, G, H, K, and L. These connectors are associated with
backplane slots 0 through 9, sequentially.

Table 15-7
NT8D11 CE/PE Module: NT8D15 E&M Trunk Card
2-wire type 1 mode pair-terminations

Pair Pin numbers Pair color Unit
0T/OR 26/1 W-BL/BL-W 0
E/M 28/3 W-G/G-W
1TM1R 30/5 w-s/s-w 1
E/M 3217 R-0/0-R
2T/2R 34/9 R-BR/BR-R 2
E/M 36/11 BK-BUBL-BK
3T/3R 38/13 BK-G/G-BK 3
E/M 40/15 BK-S/S-BK
Note: Each of the following I/O panel connectors is cabled as shown above:
connectors A, B, C, D, E, F, G, H, K, and L. These connectors are associated with
backplane slots 0 through 9, sequentially.

System

installation
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Table 15-8

NT8D11 CE/PE Module: NT8D15 E&M Trunk Card 4-wire type 1 and
type 2 mode pair-terminations

Lead designations Pin
numbers Pair color Unit
Type 1 Type 2
TA/TB TA/TB 26/ W-BUBL-W 0
RA/RB RA/RB 272 w-0/0-w
E/M EA/EB 2813 W-G/G-W
ESC/ESCG MA/MB 29/4 W-BR/BR-W
TATB TA/TB 30/5 w-s/s-w f
RA/RB RA/RB 31/6 R-BUBL-R
E/M EA/EB 3277 R-0/0-R
ESC/ESCG MA/MB 33/8 R-G/G-R
TATB TA/TB 34/9 R-BWBR-R 2
RA/RB RA/RB 35/10 R-S/S-R
E/M EA/EB 36/11 BK-BUBL-BK
ESC/ESCG MA/MB 3712 BK-0/0-BK
TA/TB TA/TB 38/13 BK-G/G-BK 3
RA/RB RA/RB 39/14 BK-BR/BR-BK
E/M EA/EB 40/15 BK-S/S-BK
ESC/ESCG MA/MB 41/16 Y-BLIBL-Y
Note 7: Each of the following I/O panel connectors is cabled as shown above:
connectors A, B, C,D, E, F, G, H, K, and L. These connectors are associated with
backplane slots 0 through 9, sequentially.
Note 2: TA/TB is the transmit pair; RA/RB is the receive pair.
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Table 15-9
NT8D13 PE Module: line card pair-terminations for connectors A, C, E, and G
(single loop mode)

/0 panel connectors Units per card
Pair Pins Pair color 16 -
A c E G | (ceenote | 8|42
1TAR 26/1 | W-BL/BL-W siot | slot | slot | slot 0 olo]|o
2TI2R | 27/2 | W-OIOW X1 | X4 | X7 | X-10 8
[ 3T/3R | 283 | W-G/G-W | 1 1
4T/4R 29/4 W-BR/BR-W card | card | card card 9
5T5R | 305 | W-S/S-W 1 4 ! 10 2 21| -
B6T/6R 31/6 | R-BL/BL-R 10
7T/7R 32/7 | R-0/0-R 3 3
8T/8R 33/8 | R-G/G-R 11 ]
9T/9R 34/9 | R-BR/BR-R 4 4|2
10TAOR | 35/10 | R-S/S-R 12
11T/11R | 36/11 | BK-BUBL-BK 5 5
| 12T12R [ 37/12 | BK-0/0-BK | 13
13T/13R | 38/1 3| BK-G/G-BK 6 6|3
14T/14R | 39/1 4| BK-BR/BK-BR 14
15T/15R | 40/1 5 | BK-S/S-BK 7 7
16T/16R | 41/16 | Y-BUBL-Y 15
17TA7R | 4217 | Y-0/0-Y slot | slot | slot | spare 0 olo| 0
18T/18R | 43/18 | Y-G/G-Y X2 | X5 | X8 8
19T/19R | 44/19 | Y-BR/BR-Y 1 1
20T/20R | 45/20 | Y-S/S-Y card | card | card 9
[217T21R [ 46221 [v-BUBL-V | 2 | 5 8 2 2 1|1
| 22T/22R | 47/22 | V-0/V-O | 10
23T/23R | 48/23 | V-G/G-V 3 3
24T/24R | 49/24 | V-BR/BR-V 11
25T/25R | 50/25 | V-S/S-V spare
Notte: Ampiesstto QHRCEBY B Rott500/2500 Line  rd.
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Table 15-10

NT8D13 PE Module: line card pair-terminations for connectors B, D, and F
(single loop mode)

I/0 panel connector Units per card
Pair Pins Pair color 16

B D F (see note) 8|4
1T/1R 26/1 W-BL/BL-W slot slot siot 4 4] 2
2T/2R 272 | W-O/IOW X2 | x5 | X8 12
3T/3R 28/3 W-G/G-W 5 5
4T/4R 29/4 W-BR/BR-W card card card 13
5T/5R 30/5 | W-SISW 2 5 8 6 6|3
6T/6R 31/6 R-BL/BL-R 14
7T/7R 3277 R-O/O-R 7 7
8T/8R 33/8 R-G/G-R 15
9T/9R 34/9 R-BR/BR-R slot slot slot 0 0|0
10T/10R | 35/10 | R-S/S-R X3 | X6 | X8 8
11T/11R | 36/11 | BK-BL/BL-BK 1 1
12T/12R | 37/12 | BK-O/0O-BK card | card | card 9
13TA3R | 38/13 | BK-G/G-BK 3 6 ° 2 2 |1
14T/14R | 39/14 | BK-BR/BK-BR 10
15T/15R | 40/15 | BK-S/S-BK 3 3
16T/16R | 41/16 | Y-BL/BL-Y 11
17TA7R | 4217 | Y-0/0-Y 4 4|2
187/18R | 43/18 | Y-G/G-Y 12
19T/19R | 44/19 | Y-BR/BR-Y 5 5
20T/20R | 45/20 | Y-S/S-Y 13
21T/21R | 46/21 | V-BLBL-V 6 6|3
22T/22R | 47/22 | V-ON-O 14
23T/23R | 48/23 | V-G/G-V 7 7
24T/24R | 49/24 | V-BR/BR-V 15
25T/25R | 50/25 { V-S/S-V spare
Note: Applies to QPC594 16 Port 500/2500 Line Card.
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Table 15-11
NT8D13 PE Module: line card pair-terminations for connectors A, C, E, and G
(dual loop mode)

| | /O panel connectors Units per card
Pair Pins Pair color 16
A c E G (see note) 8142
1TAR | 2611 | W-BL/BL-W slot | slot | siot | siot 0 0lo|o
2T/2R | 2772 | w-OlOW XA x4 1 Y2 | Y5 8
3T/3R 28/3 | W-G/G-W 1 1
4T/4R 29/4 | W-BR/BR-W I card | card | card | card 9
[6T/5R | 30/5 | W-SISW | 7 4 2 5 2 211 |1
6T/6R 31/6 | R-BUBL-R 10
7T/7R 32/7 | R-O/O-R 3 3
8T/8R 33/8 | R-G/G-R 11
9T/SR | 34/9 | R-BRBRR | 4 al2|™
10T/10R | 35/10 | R-S/S-R 12
11TA1R | 36/11 | BK-BL/BL-BK 5 5
12T/12R | 37/12 | BK-O/0-BK 13
13T/13R | 38/13 | BK-G/G-BK | 6 E
| 14T14R | 39/14 | BK-BRIBK<BR 14
15T/15R | 40/15 | BK-S/S-BK 7 7
16T/16R | 41/16 | Y-BUBL-Y 15
17TA7R | 42117 | Y-0/0-Y slot | st | slot | spare 0 olo] o
[18T/18R | 43/18 | Y-G/IG-Y X2 | x5 | Y3 5
19TH9R | 44/19 | Y-BR/BR-Y 1 1
20T/20R | 45/20 | Y-S/S-Y card | card | card 9
21T/21 R| 46/21 | V-BUBL-V 2 5 3 2 2 (1 [ 1
22T/22R | 47/22 | V-ON-O 10
23T/23R | 48/23 | V-G/G-V | 3 3
| 24T/24R | 49/24 | V-BR/BR-V | 11
25T/25R | 50/25 V-S/S-V | | spare -
Note: Applies to QPC.594 16 Port 500/2500 Line  rd.
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Table 15-12

NT8D13 PE Module: line card pair-terminations for connectors B, D, and F (dual loop mode)

/O panel connector

Units per card

Pair Pins Pair color 16
B D F 8 | 4
(see note)
1T/1R 26/1 | W-BLBLW slot | slot | slot 4 |42
oT/2R 27/2 | W-O/0-W X2 | X6 | Y3 12
3T/3R 28/3 | W-GIG-W 5 5
4T/4R 29/4 | W-BRBR-W card | card | card 3
5T/5R 305 | W.S/SW 2 5 3 6 6|3
6T/6R 31/6 | RBLBLR 14
7T/7R 32/7 | RO/OR 7 7
8T/8R 33/8 | RG/GR 15
9T/9R 349 | R-BRBRR siot | slot | slot o |olo
10T/0R | 35/10 | R-S/S-R X3 | YA Y-4 8
1T/1R | 36/11 | BK-BUBL-BK ] 1
12T/12R 37/12 BK-O /O-BK card card card 9
13T/13R | 38/13 | BK-G/G-BK 3 ! 4 2 2 |1
14TA4R | 3914 | BK-BR/BK-BR 10
15TASR | 40/15 | BK-S/S-BK 3 3
16T16R | 41716 | Y-BLBLY T
17TA7R | 42117 | Y-010-Y 4 4|2
18THBR | 4318 | Y-G/G-Y 12
19T/19R | 44/19 | Y-BR/BR-Y 5 5
20T/20R | 45/20 | Y-S/S-Y 13
21T/21R | 46/21 | V-BL/BL-V 6 6|3
22T/22R | 47/22 | V-ON-O 14
23T/23R | 48/23 | V-G/G-V 7 7
24T/24R | 49/24 | V-BR/BR-V 15
25T/25R | 50/25 | V-S/S-V spare

Note: Applies to QPC594 16 Port 500/2500 Line Card.
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Table 15-13

NT8D13 PE Module: QPC71 E&M/DX Trunk pair-terminations

Pair color
Unit Slot 1, 4,7, Slot 2,5, 8, Slot 3,6, 9, Connection Termination
10, 13, 16 11,14 12,15
First E&M
signaling trunk
0 W-BUBL-W Y-O/0-Y R-BWBR-R TO/R0O 900 Q 900 Q trunk
w-0/0-w Y-GIG-Y R-S/S-R TO/R0 600 Q 600 Q trunk
W-G/G-W Y-BR/BR-Y BK-BUBL-BK Al .0/B1E.O E&M or DX (4W)
signaling
First paging
trunk
0 W-BUBL-W Y-O/0-Y R-BR/BR-R T0.9/R0.9 900 € amplifier
900 Q
W-O/0-W Y-G/G-Y R-S/S-R T0.6/R0.6 600 Q amplifier
600 Q
Second E&M
signaling trunk
1 W-S/S-W V-BL/BL-V BK-G/G-BK T1/R1 900 & | 900 Q trunk
R-BL/BL-R V-O/0-V BK-BR/BR-BK | T1/R1600Q | 600 Q trunk
R-O/O-R V-G/G-V BK-S/S-BK A1.1/B1EA E&M or DX (4W)
signaling
Second paging
trunk
1 W-S/S-W V-BUBL-V BK-G/G-BK T1/R1 900 Q 900 Q amplifier
R-BL/BL-R V-0O/0-V BK-BR/BR-BK | T1/R1600Q | 600 Q amplifier
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Table 15-16
NT8D13 PE Module: QPC239 Recorded Telephone Dictation Trunk pair-terminations
Pair color
Unit Slot1,4,7, | Slot2,5,8, Slot 3, 6, 9, Connection Termination
10,13, 16 11,14 12,15
First trunk
0 W-O/O-W Y-G/G-Y R-S/S-R TO/RO Voice
W-G/G-W Y-BR/BR-Y BK-BL/BL-BK | DTA0/DTBO | Dial tone
W-BR/BR-W | Y-S/S-Y BK-O/0-BK ARAO/ARBO | Audible ringback tone
Second trunk
1 R-BL/BL-R V-0/0-V BK-BR/BR-BK | T1/R1 Voice
R-O/O-R V-G/G-V BK-S/S-BK DTA1/DTB1 | Dial tone
R-G/G-R V-BR/BR-V Y-BUBL-Y ARA1/ARB1 | Audible ringback tone
Table 15-17
NT8D13 PE Module: QPC250 Release Line Trunk pair-terminations
Pair color
Unit Slot1,4,7, | Slot2,5,8, Slot 3, 6, 9, Connection Termination
10,13, 16 11,14 12,15
First trunk
0 W-BL/BL-W Y-O/0-Y R-BR/BR-R | TO/RO900Q | to 900 ¢ termination
W-G/G-W Y-BR/BR-Y BK-BUBL-BK TO/RO 600 [ or 600 € termination at
far end
Second trunk
i w-s/s-w V-BVBL-V BK-G/G-BK T1/R1900 Q | to 900 & termination
R-0/0-R V-G/G-V BK-S/S-BK T1/R1600 Q | or 600 ¢ termination at
far end
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Table 15-18

NT8D13 PE Module: QPC449 Loop Signaling Trunk and QPC450 CO/FX/WATS Trunk
pair-terminations

Pair color
Unit | giot1,4,7, | Siot2,5,8, | slots e g | Connection | Termination
10,13, 16 11,14 12,15
First trunk
0 W-BUBL-W Y-010-Y R-BR/BR-R TO/R0 900 () 900 £ trunk
w-0/0-w Y-G/G-Y R-S/S-R TO/RO600Q | 600 € trunk
W-G/G-W Y-BR/BR-Y BK-BUBL-BK MMM (see note)
W-BR/BR-W Y-S/S-Y BK-O/O-BK
Second trunk
w-s/s-w V-BUBL-V BK-G/G-BK T1/R1900 Q | 900 £ amplifier
R-BUBL-R v-0/0-v BK-BR/BR-BK T1/R1600 Q 600 € amplifier
R-O/O-R V-GGV | BK-S/SBK | MMM (see note)
R-G/G-R V-BR/BR-V Y-BUBL-Y
Third trunk
2 R-BR/BR-R W-BUBL-W v-0/0-v T2/R2 900 Q 900 Q trunk
R-S/S-R w-o0/0-w V-G/G-V T2/R2600£) [600 Q trunk
BK-BUBL-BK W-G/G-W V-BR/BR-V MMM (see note)
BK-O/O-BK W-BR/BR-W | Y-S/S-Y
Fourth trunk
3 BK-G/G-BK w-s/s-w V-BUBL-V T3/R3 900 | 900 Q amplifier
BK-BR/BR-BK R-BUBL-R v-0/0-v T3/R3 600 Q) 600 Qamplifier
BK-S/S-BK R-0/0-R V-GIG-V MMM (see note)
Y-BUBL-Y R-G/G-R | V-BR/BR-V |
Note: The M and MM leads are found on QPC295, QPC330, and QPC331 cards,
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Table 15-19
NT8D13 PE Module: Announcement and Music Trunk pair-terminations
Pair color
Unit Siot 1, 4,7, Slot 2, 5, 8, Siot 3, 6, 9, Connection Termination
10, 13, 16 11,14 12,15
0 W-BL/BL-W Y-O/0-Y R-BR/BR-R T/R Music or
W-O/0-W Y-G/G-Y R-S/S-R announcement
source (see note)
1 W-G/G-W Y-BR/BR-Y BK-BL/BL-BK T/R Music or
W-BRBRW | YV-8/8-Y BK-O/0-BK announcement
source (see note)
2 W-8/8-W V-BL/BL-V BK-G/G-BK T/R Music or
R-BUBL-R V-Q/0-V BK-BR/BR-BK announcement
source (see note)
3 R-O/O-R V-G/G-V BK-S/S-BK T/R Music or
R-G/G-R V-BRBR-V | Y-BL/BL-Y announcement
source (see note)
4 R-BR/BR-R W-BL/BL-W Y-010-Y T/IR Music or
R-S/S-R W-0/0-w Y-G/G-Y announcement
source (see note)
5 BK-BUBL-BK W-G/G-W Y-BR/BR-Y T/R Music or
BK-0/0-BK W-BWBR-W | Y-S/S-Y announcement
source (see note)
6 BK-G/G-BK W-s/S-W V-BUBL-V TR Music or
. . } ; Ao announcement
BK-BR/BR-BK R-BUBL-R v-o/o-v source (see note)
li BK-S/S-BK R-0/0-R V-GIG-V T/IR Music or
Y-BLBL-Y R-G/G-R V-BR/BR-V announcement
source (see note)
Note: When a high impedance (higher than 2 ohm) music or announcement source is used, the volume
level of the source may have to be adjusted when altering the source. Low impedance sources (less than 2
ohm) are not usually affected by changes in the source.
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Table 15-20
NT8D37 IPE Module: line card pair-terminations
) . . Unit
Pair Pin numbers Pair color 24/card
1T/1R 26/1 W-BUBL-W 0
2T/2R 2712 w-0/0-w f
3T/3R 2813 W-G/G-W 2
4T/4R 2914 W-BR/BR-W 3
5T/5R 30/5 w-s/s-w 4
6T/6R 31/6 R-BUBL-R 5
7T/7R 32/7 R-0/0-R 6
8T/8R 33/8 \ R-G/G-R | 7
9T/9R 34/9 R-BWBR-R 8
10T/10R 35/10 R-S/S-R 9
11T/11R 36/11 BK-BUBL-BK 10
12T/12R 3712 BK-O/0O-BK i
13T/13R 38/13 BK-G/G-BK 12
14T/14R 39/14 BK-BR/BK-BR 13
15T/15R 40/15 BK-S/S-BK 14
16T/16R 41/16 Y-BL/BL-Y 15
17TH7R 42/17 Y-010-Y 16
18T/18R 43/18 Y-G/G-Y 17
19T/9R 44/19 Y-BRIBR-Y 18
20T/20R 45/20 Y-S/S-Y 19
21 TI21R 46/21 V-BUBL-V 20
22T/22R 47/22 V-ON-O 21
23T/23R 48/23 V-GIG-V 22
24T/24R 49/24 V-BR/BR-V 23
257/25R 50/25 V-S/S-V Spare
Note: Each of the following 1/O panel connectors is cabled as shown above:
connectors A, B, C, D, E,F G, K. K ', M) N R;STT,and U. ‘TRése connectorsare ™
associated with backplane slots Q through. 15, sequentially,.
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Table 15-21
NT8D37 IPE Module: NT8D14 Universal Trunk Card pair-terminations
Lead designations
Pin . :
. Unit
RAN Paging Other numbers Pair- color
mode mode modes
0T/OR 0T/0R 0T/OR 26/ W-BL/BL-W 0
CPIMB APG 27/2 w-0/0-wW
1TR 1T/1R 1T/1AR 28/3 W-G/G-W 1
CP/MB APG 29/4 W-BR/BR-W
2T/2R 2T/2R 2T/2R 30/5 W-S/s-w 2
CP/MB APG 31/6 R-BUBL-R
3T/3R 3T/3R 3T/3R 3277 R-0/0-R 3
CP/MB APG 33/8 R-G/G-R
4T/4R 4T/4R 4T/4R 34/9 R-BWBR-R 4
CPIMB A/PG 35/10 R-S/S-R
5T/5R 5T/5R 5T/5R 36/11 BK-BUBL-BK 5
CPIMB APG 37/12 BK-0/0-BK
6T/6R 6T/6R 6T/6R 38/13 BK-G/G-BK 6
CPIMB APG 39/14 BK-BR/BK-BR
7T/7R 7T/7R 7T7R 40/15 BK-S/S-BK 7
CP/MB APG 41/16 Y-BUBL-Y
Note 7: Each of the following J/Q) panel connectors is cabled as shown above:
connectors A, B,C,D,E, F, G, H, K, L, M, N, R, S, T, and U. These connectors are
associated with backplane slots 0 through 15, sequentially.
Note 2: Use LD14 to select trunk termination impedance (600 ohm or 900 ohm).
See the X171 inputfoutput guide (553-3001-400) for information on LD14.
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Table 15-22
NT8D37 IPE Module: NT8D15 E&M Trunk Card 2-wire paging mode
pair-terminations

Pair Pin  numbers Pair color Unit
0T/OR 26/1 W-BUBL-W 0
APG 2914 W-BFVBR-W
1THR 30/5 w-s/s-w f
A/PG 33/8 R-G/G-R
2T/2R 3419 R-BWBR-R 2
A/PG 37/12 BK-0/0-BK
3T/3R 38/13 BK-G/G-BK 3
A/PG 41/16 Y-BL/BL-Y

Note: Each of the following /O panel connectors is cabled as shown above:
connectors A, B, C,D, E,F, G, H, K, L, M, N,R, S, T, and U. These connectors are
associated with backplane slots Q through 15, sequentially.

Table 15-23
NT8D37 IPE Module: NT8D15 E&M Trunk Card 2-wire type 1 mode
pair-terminations

Pair Pin  numbers Pair color Unit
0T/OR 261 W-BUBL-W 0
E/M 2813 W-G/G-W
1TAR 3015 w-s/s-w f
EM 3277 R-0/0-R
2T/2R 34/9 R-BR/BR-R 2
E/M 36/11 BK-BUBL-BK
3T/3R 38/13 BK-G/G-BK 3
E/M 40/15 BK-S/S-BK
Note: Each of the following /O panel connectors is cabled as shown above:
connectors A, B, C, D, E,F, G, H, K, L, M, N,R, S, T, and U. These connectors are
associated with backplane slots 0 through 15, sequentially.
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Table 15-24

NT8D37 IPE Module: NT8D15 E&M Trunk Card 4-wire type 1 and type 2 mode
pair-terminations

Lead designations
Pin numbers Pair color Unit
Type 1 Type 2
TA/TB TA/TB 26/1 W-BUBL-W 0
RAIRB RA/RB 27/2 w-0/0-w
E/M EA/EB 28/3 W-G/G-W
ESC/ESCG MA/MB 29/4 W-BR/BR-W
TA/TB TA/TB 30/5 w-s/s-w
RA/RB RAIRB 31/6 R-BL/BL-R
E/M EAIEB 3217 R-0/0-R
ESC/ESCG MA/NMB 33/8 R-G/G-R
TA/TB TA/TB 34/9 R-BR/BR-R 2
RA/RB RA/RB 35/10 R-S/S-R
E/M EAIEB 36/11 BK-BL'BL-BK
ESC/ESCG MA/MB 37/12 BK-0/0-BK
TA/TB TA/TB 38/13 BK-G/G-BK 3
RA/RB RA/RB 39/14 BK-BR/BR-BK
E/M EAIEB 40/15 BK-S/S-BK
ESC/ESCG MA/MB 41/16 Y-BUBL-Y
Note 1: Each of the following 1/O panel connectors is cabled as shown above: connectors A, B, C, D, E, F,
G,H, K, L M N, R, S, T,and U. These connectors are associated with backplane slots 0 through 15,
sequentially.
Note 2: TA/TB is the transmit pair; RA/RB is the receive pair.
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Powering up the system and initial

loading

Preparing for power-up

1

Check the disks supplied with the system. Verify the software version
and issue and the options equipped.

Install the QMM42 Security Data Cartridge on the host card (QPC584
MSI, QPC742 FDI , or NT6D63 10P) . In adual CPU system, install a
data cartridge for both CPUs:

Make sure the ID number, software version, and options on the data
cartridge match the disks supplied with the system. These numbers
must match.

If the host card is an MSI or FDI, disconnect the cables to the
faceplate of the card. (There is no faceplate connector on the 10P
card.)

Remove the host card from the card cage.

Note: If the host card isan MSI or FDI, verify that the option switches
on the card are correct for the system. See Circuit card installation and
testing (553-3001-211) for the correct switch settings. (There are no
option switches on the 0P card.)

Plug the cartridge into the connectors on the component side of the
card and install the screw that secures the cartridge.

On MSI or FDI cards, reconnect the cables to the faceplate
connectors.

Reinstall the host card.
Set the Enb/Dis switch on the host card to Enb.
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Verify that all cards are locked into their assigned slots.
Verify that all cable connectors are secured.

Set all circuit breakers to OFF.

Reinstall all trim panels.

Set all faceplate switchesto Enb.

®w N O g N W

Set CPUs for normal operation.
Note: This step does not apply to options21A, 21, or 21E.

«  For option 51, st the Norm/Maint switch on the CPU interface card
to Maint .

For options 61, 61C, 71, and 81, set the Norm/Maint switch for
both CPUs to Maint.
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Connecting power for AC-powered systems

1

Test the commercial power source for proper voltage (see Installation
planning (553-3001-120) for voltage requirements).

Set the main circuit breaker in the rear of each pedestal to OFF.

Set the circuit breakers on each MPDU, or the switch on each module
power supply, to OFF in each module.

Set the circuit breaker on the blower unit in the front of each pedestal to
OFF.

Connect the AC power cord for each pedestal to its associated
commercial power outlet.

Note: If aproblemisfoundin any of the following steps, resolve that
problem before continuing.

[f not already done, in the power panel set the circuit breaker that
provides service for Column O to ON.

Set the main circuit breaker in Column 0 to ON.

Set the circuit breaker on the blower unit in Column 0 to ON. You should
hear the blower running.

Note: Oninitial power-up, the blower may rotate slower than expected.
As the sensor detects heat, the blower will rotate faster.

Set the circuit breaker on the MPDU, or the switch on the module power
supply, to ON in Module 0. After afew seconds, the green LED on the
power supply should light.

Repeat this step for each module in the column, one module at a time. (If
the module is equipped with a ringing generator, set the breakers or
switches for both the power supply and the ringing generator to ON.)

Note: It may take up to 90 seconds for the green LED to light on a
ringing generator. Thisisnormal operation.

10 Repeat steps 5 through 9 for each column.
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11 Oncethe green LED islit on all module power supplies and ringing
generators, set the main circuit breaker for each column to OFF except
on the CPU columns, wait at least 30 seconds, then set the breaker back
to ON (leave CPU columns off).

The breaker should not trip. The blower unit in each column should
be running and the green LED on al module power supplies and
ringing generators should belit. All red column EDs should also
belit.

Set the main circuit breakers for the CPU columnsto ON (in dual
CPU systems, set the breakers simultaneously).

At this point, all blower units should be running and the green LED on all

module power supplies and ringing generators should be lit. The red column
LEDs will remain lit until the system reloads

Connecting power for DC-powered systems

1  Setthe main AC circuit breaker to each rectifier to OFF.

2 For eachrectifier, test the commercial power source for proper voltage
(see Installation planning (553-3001-120) for voltage requirements).

3 Removeal distribution fuses, or set all distribution breakersto OFF, on
the DC power source for each column.

4  Setall circuit breakersin the rear of each pedestal to OFF.

5  Set the switch on each module power supply and ringing generator to
OFF.

6  Set the switch on the blower unit in the front of each pedestal to OFF.

Note 1:If aproblem isfound in any of the following steps, resolve that
problem before continuing.

Note 2. If reserve batteries are equipped, the volt meter onthe DC
power source should show approximately -48 V.

7 If not already done, connect each rectifier to its associated AC outlet and
set the breakersin the power panel to ON.
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10

11

12

Turn on the rectifiers, one at a time, waiting about 10 seconds between
one rectifier and the next. Voltage at the distribution meter should go to
about 54 V (equalize voltage) or 52 V (if equalize voltage has not been
set up).

Note: Perform steps 9 through 12 for each column with the CPU columns
last.

Replace the distribution fuses, or set the distribution breakers to ON, on
the DC power source for the column.

Set the circuit breaker for the blower unit (the far left breaker in the rear
of the pedestal) to ON in the column.

Set the switch on the blower unit (in the front of the pedestal) in the
column to ON. Y ou should hear the blower running.

Note: Oninitial power-up, the blower may rotate slower than expected.
As the sensor detects heat, the blower will rotate faster.

Set the switch on the module power supply to ON in the column. After a
few seconds, the green LED on the power supply should light.

Repeat this step for each module in the column, one module at a time. (If
the module is equipped with a ringing generator, set the switch on both
the power supply and the ringing generator to ON.)

Note: It may take up to 90 seconds for the green LED to light on a
ringing generator. Thisis normal operation.

At this point, all blower units should be running and the green LEDs on all
module power supplies and ringing generators should be lit. The red column
LEDs will remain lit until the system reloads
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Power-up option 21 A, 21, 21E, 51,61, and 71

1 Insert disks into their respective drives (A and B) and start a sysload:

For options 21A and 21, st the baud rate for the SDI port on the
QPC687 CPU Card to match the baud rate of the system terminal,
and press the QPC687 reload (RId) button.

For option 21E, on the NTND(2 M SPS Card set the baud rate for
the SDI port associated with the system terminal to match the system
terminal. Press the Rld button on the NTND(Q1 |CM Card.

For option 51, press the Rid hutton (the bottom button) on the single
NTND10 CMA Card (QPC58 1 before XI 1 release 18).

For options 61 and 71, simultaneoudy press the RId button (the

bottom button) on both NTND10 CMA Cards (QPC581 hefore X11
release 18).

The following functions occur during a sysload:

The LED on the disk drive unit should light, indicating data is being
copied from the disk into the system memory.

The LED on the memory card should flash.

The maintenance display on the MSI or FDI card should indicate the
status of the disk drive unit.

When the sysload is complete, the system terminal displays DONE and
the system automatically invokes the initialization program. The red
column LEDs should go off.

Wait until software download has completed before logging in. For disk
systems where Al disk has been removed, it has to be reinserted into the
disk drive so that loadware can be identified.

When the initialization and download is compl ete, the system
automatically runs the programs in the midnight routine. Y ou can allow
the midnight routines to complete or you can log onto the system and
begin the acceptance tests.

System
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Refer to the XI I input/output guide (553-3001-400) if
the system terminal displays any IN1 codes other than INIOOO.
any red column LED isit

the LED on any common equipment card lights and remains it (see
the note below for an exception)

the maintenance display shows any code

Note: Inadua CPU system, the LED associated with the inactive CPU
will belit. Thisis normal operation.

2 If thedisk drive unit has a hard disk:

Change the Configuration Record to indicate ahard disk is
equipped:

LD 17

at the prompt I0OTB enter YES

at the prompt ADAN enter CHG HDK 0

key through the entire program, then exit LD17:

EE 2 1]

+  Enter the Equipment Data Dump program from the floppy disks:
LD 43
Transfer data from the floppy disks to the hard disk:
RES
When the data dump is complete, exit LD43:

Fdokk
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Power-up option 61C and 81

1 At power-up, a sysload starts and completes very quickly (typically in
less than five minutes). If you were not able to observe the sysload
outputs at power-up, you can manually reload the system by
simultaneously pressing the Man Rst button (the bottom button) on both
NT6D66 CP Cards.

As the NT6D63 |OP Cards perform card level power-up tests, watch
the faceplate HEX displays for flashing error codes. When the test
completes, the displays will show a steady “A” with flashing
decimal points (if aHEX code keeps flashing, the test failed).

As the NT6D66 CP Cards perform card level power-up tests, watch
the LCD displays:

Following the “ Selftest Complete” message on the CP card, watch
the LCD for the message “IOP in Slot 16.”

Watch the LCD for the message “L oading Disk OS.” (The CMDU
hard disk is shipped preloaded with the necessary software.) As the
system attempts to access the hard disk, watch the LCD for error
messages.

At this point the terminal connected to the CPIO port becomes
active. Watch for system reload (SY'S) and initialization (INI)
messages.

When the sysload is complete, the system automatically invokes the
initialization program. The red column LEDs should go off. When the
initialization is complete, the system automatically runs the programsin
the midnight routine. You can allow the midnight routines to complete or
you can log onto the system to synchronize the CMDUs and begin
acceptance tests.

Note: On the CNI cardsin the inactive Core, the LEDs remain lit. This
is normal operation. In addition, if the network loop for a CNI port is not
configured and enabled, the LED for that port may stay lit.
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Load overlay 137 to synchronize the disk drives (synchronization may
take up to 30 minutes):

LD 137

STAT CMDU get the status of both CMDUs
SYNC synchronize the disk drives
ok exit LD 137

Test the IOP to IOP SCSI connection, then enable and test the CMDUs:

LD 137

TEST SCS check the 0P to 10P connection and access to the
CMDUs

ENL CMDU enable the CMDUs

TEST CMDU test the hard and floppy disk drives (note: a floppy
disk must beinstalled)
exit LD137

* k%%

Test Core functions:

LD 135
TEST CPU test the inactive CP card and CP to CP cable
TEST IPB test the backplane protocol on the inactive side

TEST CNI ¢§ test each configured CNI on the inactive side
(specify Core and slot)

If all the tests pass, switch Cores and test the side that is now inactive:

SCPU switch to Core 1
TEST CPU test the inactive CP card and CP to CP cable
TEST IPB test the backplane protocol on the inactive side

TEST CNI cs test each configured CNI on the inactive side
(specify Core and slot)
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5 Clear displays, mgor aarms, and minor alarms:

CDSP clear the display on Core 1
CMAJ clear al major darms
CMINALL clear al minor darms
SCPU switch to Core 0

CDSP clear the display on Core 0
Fkk exit LD35

Note: If you need to add or remove network groups for the system, see
“LD135" in the X11 input/output guide (553-3001-400).
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Performing acceptance tests

Perform the following acceptance tests after the system loading is completed:
— Module power supply test
— Blower unit and thermal sensor test
Sysload test
System terminal and system monitor test
PFTU test (if PFTUs are equipped)
Disk drive unit test

the X1 1 input/output guide (553-3001-400) for a detailed explanation of
software prompts and for the meaning of system messages and display codes
generated during acceptance tests.

Module power supply test

Use this procedure to test module power supplies and ringing generators and
their interface to the system monitor. This procedure should be performed for
each power supply at system installation, or whenever amoduleisinstalled.

Performing these tests on a single CPU system may cause a sysload.
Performing these tests on adual CPU system may cause an initialization;
disregard INI messages during the tests.
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1

Verify that the green LED on each power supply islit and that each red
column LED is OFF.

Set the power supply to OFF. If there is an MPDU in the module, use the
associated circuit breaker on the MPDU. If there is a switch on the power
supply, use the switch.

The green LED on the power supply should go out.
The red column LED should light.
The system terminal should display PWROO02 and BSD090.

Note: If the power supply isin an IPE Module, XM| messages may be
generated.

The system terminal should then display BSDOOO.
Set the power supply to ON.

The green LED on the power supply should light.

The red column LED should go out.

The system terminal should display PWROOOO.

Set the power supply to OFF. Wait until the red column LED lights, then
unseat the power supply. While the power supply is unseated, set it to
ON.

The green LED on the power supply should go off.
The red column LED should remain lit.

The system terminal should display PWROO002, BSD090, BSDOOO,
and PWROO03.

Set the power supply to OFF and push it back into the slot. Set the power
supply to ON.

.« The green LED on the power supply should light.
¢+ Thered column LED should go out.
The system terminal should display PWROOOO.
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Blower unit and thermal sensor test

Use this procedure to test the NT8DS52 Blower Unit and its interface to the
system monitor. This test should be performed on the blower unit when a
column is initially installed.

1 Inthefront of the pedestal, set the blower unit circuit breaker, or power
switch, to OFF.

Thered LED at the top front of the column should light.

The system terminal should display PWROO06, BSD090, and
BSDOOO.

2 Set the blower unit circuit breaker, or power switch, to ON.
The column LED should go out.
The system terminal should display PWRO046.

3 Use ascrewdriver to loosen the retaining screws at the front of the blower
unit (see Figure17- 1) and pull the unit out until it is disconnected from
the pedestal.

Note: Do not pull the unit all the way out of the pedestal.

¢  The column LED should light.
The system terminal should display PWROO06 and BSD090.
4 Reinstall the blower unit and tighten the retaining screws.
The column LED should go out.
The system terminal should display PWRO046.

5 Heat one of the two thermal sensors under the top cap of the column with
ahand-held hair dryer or similar heat source.

The column LED should light.

Thirty seconds after the thermal sensor detects 70 degrees C

(158 degreesF), the main circuit breaker, or the blower unit circuit
breaker, at the rear of the pedestal should trip. The system terminal
should display PWRO004, PWRO006, and PWR0007.
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6 Allow the sensor to cool, then reset the circuit breaker in the pedestal. If
a sysload occurs, allow it to complete.

The column LED should go out.

The system terminal should display PWRO044, PWR((46, and
PwRoo47.

7 Repeat steps 5 and 6 for the other thermal sensor.

Figure 17-1
Blower unit removal

Retaining

screw / i
Blower unit
circuit breaker
Retaining
screw 553-3040
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Sysload test
Use this

procedure to test the sysload (manual reload) function.

1 Start the sysload:

The

On options 21A and 21, press the reload (Rld) button on the
QPC687 CPU Card.

On option 21E, press the RId button on the NTNDO1 ICM Card.

On option 51, press the Rid button (the bottom button) on the single
NTND 10 CMA Card (QPC58 1 before X 1| release 18).

On options 61 and 71, smultaneously press the Rid buttons (the

bottom buttons) on both NTND10 CMA Cards (QPC581 before
X11 release 18).

On options 61C and 81, simultaneoudy press the Man Rst buttons
(the bottom buttons) on both NT6D66 Call Processor Cards.

following functions occur during a sysload:
On all system options:
Thered LED at the top of the CPU column should light.

The major alarm indication should be displayed on al attendant
consoles.

The LED on the front of the disk drive unit should light. (In options
61C and 8 1, the LED on only one of the disk drive unitswill light.)

On options 21A and 21:

The display on the faceplate of the QPC742 FDI Card should
indicate the status of the disk drive unit.

A series of codes should be displayed on the faceplate of the
NT8D19 Memory/Peripheral Signaling Card.

On option 21E:

The display on the faceplate of the QPC742 FDI Card should
indicate the status of the disk drive unit.

A series of codes should be displayed on the NTNDOI ICM and
NTNDO2 MSPS Cards.
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+  On options 51, 61,and 71:

The display on the faceplate of the QPC584 MSI or QPC742 FDI
Cards should indicate the status of the disk drive unit.

The LEDs on the QPC583 or NTND09 Memory Cards should flash
as memory checks take place.

A series of codes should be displayed on the QPC580 CPU Interface
Card.

On options 61C and 81:

The faceplate HEX displays on the NT6D63 |OP Card(s) should
show a steady “A” with flashing decimal points when the card(s)
complete a self-test.

On the LCD displays on the NT6D66 CP Card(s):

Following the “ Selftest Complete” message, watch the LCD for the
message “IOPin Slot 16.”

Watch the LCD for the message “Loading Disk OS

When the sysload is complete, the system terminal displays DONE and
the system automatically invokes the initialization program.

The following functions occur when the initialization is compl ete:
The column LED should go out.

The major alarm indication should disappear from all attendant
consoles.

The system automatically runs the programs in the midnight routine.

2 Press the return key on the system terminal to monitor the progress of the
midnight routines until the OVL1 11 BKGD responseis received.
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System terminal and system monitor test
Use this procedure to test system terminals connected to the Meridian 1.
1 Log into the system:

LOG1 (password)

2 Enter the program and check the status of the system monitor:

LD 37
STAT XSM

3 Testtheterminal:

TTY x “x”isthe device number assigned to the system terminal
The system terminal should display

ABCDEFGHIJKLM
NOPQRSTUVWXYZ
ToH & ()>=2,2
READY FOR INPUT

4 Step through the keys on the keyboard one at a time. All keyboard input
should be echoed until END is entered.

5 Exit LD 37:

ok
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PFTU test
Use this procedure to test a PFTU and its interface with the system monitor.
1 Setthelinetransfer switch on the PFTU to BYPASS.
Thered LED of the column associated with the PFTU should light.

Associated attendant consoles should display a major alarm.
The system terminal should display BSD090 and PWRO016.
Set the line transfer switch on the PFTU to NORMALL.

2 Set the line transfer switch on the attendant console associated with the
PFTU to ON.

Thered LED of the column associated with the PFTU should light.
Associated attendant consoles should display a major alarm.
The system terminal should display BSD090 and PWROO 16.

3 Set the line transfer switch on the attendant console associated with the
PFTU to OFF.

The red LED of the column associated with the PFTU should go out.

The “major” alarm condition displayed on attendant consoles
associated with the PFTU should disappear.

The system terminal should display PWROO056.

4 Repeat Steps 2 and 3 for each attendant console associated with the

PFTU.

5 Setthelinetransfer switch on the PFTU to BY PASS and test the
telephones and trunks connected to the PFTU.

Place an outgoing call from each telephone associated with the
PFTU . Each telephone should be connected directly to a trunk.

Place an incoming call on each trunk associated with the PFTU.
Each trunk should be connected directly to a telephone.

6  Set the line transfer switch on the PFTU to NORMAL and test the
telephones and trunks connected to the PFTU. The telephones and trunks
associated with the PFTU should return to normal operation.
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Disk drive unit test

Use this procedure to test the FDU or MDU (for other than options 61C and
81).

1 Log into the system:
LOG1 (password)
2  Enter the program:
LD 37

3 Make sure the disk drive unit is not disabled:

STAT MS

4 If thedisk drive unit isdisabled, enableit:
ENL MSI 0

5 Test the disk drive unit:
MSI 0

If the system responseis not “OK,” seethe XI | input/output guide
(553-3001-400) for the meaning of the message received.

6 Exit LD37:
dekkk
Use this procedure to test the CMDUs in options 61C and 81,
1 Log into the system:
LOG1 (password)
2 Enter the program:
LD 137
3 Make sure the CMDU to be tested is not disabled:
STAT CMDU checks the status of both CMDUs
4 |If the CMDU to betested is disabled, enableit:
ENL CMDU x x represents the number for the specific CMDU
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5 TesttheCMDU:

TEST CMDU
If the system response is not “OK," see the
(553-3001-400) for the meaning of the message received.

6 Exit LD137:

fdkk

7 To test the second CMDU, enter

LD 135
Switch CPUs:
SCPU

Repeat steps 1 through 6.
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Installing earthquake bracing

The Meridian 1 system of universal equipment modules (UEM’s) is designed
to withstand most earthquakes. However, to ensure this earthquake security,
the installation of two kits is required for each column-a bracing kit

provides vertical support to each column of modules and an anchor kit
secures each pedestal to the floor.

The Meridian 1 system has been certified to two of the most stringent seismic

specifications for concrete floor mounting: BELLCORE and CALIFORNIA
OSHPD:

— BELLCORE isintended for central-office equipment installations. The
regquirements are defined in the Network Equipment Building System
(NEBS) , General Equipment Requirements, TR-EOP-000063 issued by
Bell Communications Research (BELLCORE). The Meridian 1 system
has been certified to meet the maximum severity (Zone 4).

— CALIFORNIA OSHPD as part of the California building code, this
specification requires the anchorage of all fixed hospital equipment to be
approved by the California Office of Statewide Health Planning and
Development (OSHPD), Division of Facilities Development and
Financing. Meridian 1 has been certified for such installations under
anchorage pre-approval number R-0233.

Selecting the kit

To select the applicable bracing and anchorage kits for your particular
installation, you must first determine the following site requirements:

— ldentify system configuration (number of columns and modules per
column).

— ldentify specification requirements (i.e. BELLCORE or CALIFORNIA
OSHPD).
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— Determine site mounting floor parameters (this information can usually
be found in the engineering building drawings):

concrete type (hardrock vs lightweight aggregate),

minimum concrete compressive strength (megapascals or psi),

+  minimum concrete thickness

First, choose the appropriate module bracing kit using Table 18-1. Select a
separate kit for each column of modules. For column expansion (whenan
additional module is added to a column which already contains seismic
bracing) the expansion bracing kit should be used

Table 18-1
Seismic Bracing Kits
Seismic System
Bracing Kit configuration
NT8D64CD 1 -module

NT8D64CA 2-modules
NT8D64CB 3-modules
NT8D64CC 4-modules

NT8D64BD expansion

Note: The NT8D64CD kit contains neither bracing rods nor tie bars
because these are not needed for single module installations. The
NT8D64BD kit does not contain mounting plates as these are not needed
for column expansion.
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Next, each column must also be secured to the floor. This is accomplished by
installing one of two available anchor kits. Select the anchor kit by comparing
the site requirements to Table 18-2. This table shows that either anchor kit can
be used to meet the CALIFORNIA OSHPD specification, but only Kit B
meets the BELLCORE specification. For those installations where neither
specification is required, Kit A is recommended due to its shallower concrete
requirement.

Both anchor kits can be used in hardrock concrete as long as the compressive
strength exceeds 20.7 megapascals (3000 psi). Only Kit A can beused in
lightweight aggregate concrete with a compressive strength greater than 27.6
megapascal s (4000 psi). The floor parameters for your installation can
usually be found in the engineering building drawings.

Table 18-2
Seismic Anchor Kit

Seismic CAL Concrete | Light-
Kit Anchor Kit | BELLCORE OSHPD thk (min) | weight
A NT8D64BE No Yes 90 mm Yes
(3.54”)
B NT8D64CE Yes Yes 180 mm No
(7.09 )

The kits listed in Table 18-2 contain commercially available mounting
hardware. You have the option of purchasing the contents directly from the
manufacturer (using the listing below) or ordering the kits directly from
Northern Telecom .

— Kit A (NT8D64BE) contains four of each of the following items:

Hilti HDI 3/4” (box of 25, manufacturer part# 457564), Hilti
Corporation (918) 252-6000 or, Multi-Set |l (manufacturer part#
RM-34),7ITW Ramset/Redhead, Incorporated (219) 874-4217

Hex head bolt, @.3/4”- 10x 1.50” long, steel material, zinc plate
finish
Flat washer, internal diameter = 0.812”, outside

diameter=1.469",2thickness = 0,120, steel material, zinc plate
finish
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-Kit B (NT8D64CE) contains four of the following item:

Hilti HSL M16/25 (box of 10, manufacturers part# 665934),7Hilti
Corporation (918) 252-6000

Finally, to aid installation, two kits have been developed. The first is a seismic
anchor hole template kit, NT8SD64BH —it provides amylar template to aid
floor marking. The second is adrill fixture kit, NT8D64BG —it provides a
large mechanical fixture which aligns and supports the bit when
hammer-drilling the concrete holes. Only one kit is needed for an installation
and bhoth kits are reusable.

Drilling the floor

The following tools are required to drill the holes for the anchor bolts:

— anchor hole template kit, NTSD64BH

— dark marking pencil

- center-punch

—  drill fixture kit, NT8D64BG

— rotary hammer drill

carbide-tip drill bit:?

1.00 inch diameter(for Kit A, NT8D64BE)?
24 mm diameter(for Kit B, NT8D64CE)

— blowout bulb or compressed air source

— hammer or mallet

= vacuum

WARNING
Wear safety goggles when drilling anchor holes. For al drilling, use
the appropriate tools and follow local codes. Make sure to obey all
safety and warning precautions provided by the hammer drill and
anchor bolt manufacturers.
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Note: The following description applies only to installations into
concrete floors.

1 Using the equipment room floor plan mark the position of all of the
columns.

2 Using the anchor hole template (NT8D64BH) and a dark marking pencil,
mark the location of the four primary anchor holes for each column.

3 Center-punch each of the hole centers.

4 Using a carbide-tipped drill bit, hammer drill the holes to the size and
depth shown in Table 18-3. Northern Telecom offers drill fixture kit
NT8D64BG to aid this process.

Table 18-3

Anchor hole sizes
Kit Kit part number Hole diameter Hole depth
A NT8D64BE 1.00 inch 3.18 inch
B NT8D64CE 24 mm 125 mm

Note: Special care should be taken in drilling the holes. The holes have
to be drilled straight and perpendicular to the floor surface in order for
the anchorsto beinstalled correctly. The drill fixture kit can aid this
process.

5  Should you hit reinforcing bar or the hole breaks through, abandon that
hole and use the secondary hole location indicated in the anchor hole
template.

6 Remove any debrisfrom the holes with a blowout bulb or compressed
air. Use a vacuum to dispose of the debris.

7  If the mounting plates are not to be installed immediately, cover the
anchor holesto prevent debris from falling into them.
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Installing anchor plates
The following tools are required to install the anchors and the anchor plates:
— KitA
setting tool (Hilti HST 3/4”, manufacturer part#329821)

*  11/8inch open-end wrench
— KitB
24 mm open-end wrench
Procedure for installing Kit A

1 Insert the anchors into the holes. Use the manufacturer’s setting tool to
install each anchor flush with the surface of the concrete. The setting tool
isrequired for the Hilti anchor.

2 Locate the two mounting plates for each column over the anchors. Place
an adapter bushing into each of the plate holes and insert a 3/4 -inch
diameter bolt and flat washer as shown in Figure 18-1

3 Level the plates with shims. Leave the stack of shims exposed until all
leveling has been completed (thiswill allow the addition or removal of
shims if necessary).

4 If theinstallation must meet CALIFORNIA OSHPD, tension proof load
testing is required on 50 percent of the anchor bolts. These anchors must
be tested to 24,020 newtons (5400 pounds) tension and 122
newton-meters (90 foot-pounds) torque. Any failure requires testing of
all remaining anchors.

5 Goto“Installing rods’.
Procedure for installing Kit B:

1 Locate the two mounting plates for each column over the anchor holes.
Insert the anchors into the holes and tap the anchors into place with a
mallet.

2 Level the plates with shims. Leave the stack of shims exposed until all

leveling has been completed (thiswill allow the addition or removal of
shims if necessary).
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Figure 18-
Mounting plate installation

Pedestal Mounting plate

)Ayhor bolt

Adapter bushing

553-6071

3 If theinstalation must meet CALIFORNIA OSHPD, tension proof load
testing is required on 50 percent of the anchor bolts. These anchors must
be tested to 6230 newtons (1400 pounds) tension and 122 newton-meters
(90 foot-pounds) torque. Any failure requirestesting of all remaining
anchors.

4  Goto“Instaling rods’.
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Installing rods
Thefollowing tools are required to install the rods:

— 5/16 inch socket wrench

— 1/2 inch open-end wrench (for rods)

— 9/16 inch open-end wrench (for nuts)
Note: The rods should be installed before you position the columns.

1 Remove the top cap on each column:

Pull forward on the clips underneath the front edge of each air
exhaust grill on the top cap. Lift up and remove the grill.

. . Top cap Air exhaust grill
Air exhaust grill

Module Clips

553-5886

¢ Usea 5/16in. socket wrench to remove the six screws that secure the
top cap (see Figure 18-2). Lift the top cap from the column.

2 Remove the side panels on the exterior of each module by removing the
four bolts that secure the panel.

Note: In a two-tier or three-tier column, with adequate ceiling clearance,
you may be able to thread the rods down the sides of the column without
removing the side panels. Insert each rod into its hole at the top of the
column.
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3 Install bracing rods:

«  Position each rod in one of the vertical slots along the sides of the
modules and insert the rods into the threaded holes in the pedestal
(see Figure 18-3). Tighten the rods in by hand or snug tight with a
1/2” open-end wrench.

e  Place atie bar over each pair of rods, from side to side across the top
of the module, as shown in Figure 18-3.

Secure the tie bars with flat washers and hexagon nuts. Torque with
9/16” wrench to 17.6 joules (13.0 ft-1bs).

Note: When installing expansion rods as part of the NT8D64BD bracing
kit, the rods are screwed into the previously-installed rods by means of a
coupling nut. The resulting two-piece rod should be secured in the same
manner as the single rod described above.

4 Reinstall thetop cap and grills:

Position each top cap and install the bolts that secure it.

Replace the air exhaust grills at the front and rear of each top cap.
5 For asingle-column system, reinstall the side panels on each module.

For a multiple-column system, install NTS§D49AA Spacer Kits
between adjacent columns:

Attach gaskets to both sides in the front section of each spacer (see
Figure 18-4).

Attach a spacer to one side of each module that will be next to
another module, except on the end column (see Figures 18-5 and
18-6). Insert the screws through holes in the trim panels.

6 Goto“Positioning and leveling the system” on page18-15.
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Figure 18-2
Top cap assembly

Mounting  bolts
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Figure 18-3
Installing bracing rods for column support

Tie bars

Earthquake rods

Rods in slots between
! modules and

: V7exterior side panels

Side panel

Rods screw
into pedestal

553-3063
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Figure 18-4
Positioning spacer gaskets

Gasket placement

Rear

Front

553-5R41
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Figure 18-5
Spacer positioning

Screw Spacer Stand-off
553-3068
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Figure 18-6
Adding spacers to columns

(end column)

=

E=————— Spacers %

Attach spacers to one side of each column (except the end column)

553-5383
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Positioning and leveling the system
The following tools are required to position and level the system:

socket wrench (anchor bolts):
11/8 inch for Kit A
24mmforKitB

5/8” socket wrench (pedestal bolts)

Follow the steps below to level the system:

1
2
3

Loosen the anchor bolts until the mounting plates are free to move.
Starting from one end of the line-up, move a column into position.

Loosely install the pedestal mounting hardware (1/2” bolts, lockwasher,
plain washer, and insulating washer), using the plastic insulating
washers.

Re-level the column, adding or removing shims as needed. Go back and
re-level any other columns.

Repeat the above steps until all columns have been positioned.

Slide shims completely under seismic plates. First tighten the pedestal
mounting bolts, torque to 122 Newton-meters (90 ft-1bs). Then, tighten
the concrete anchors, torque to 48 Newton-meters (35 ft-1bs).
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Installing anchors and angle brackets

Do not position columns until the anchor holes are drilled in the floor and the
anchors are installed.

Note: The anchors provided in the earthquake bracing kits can be used
in concrete floors only.

The following tools are required to install the anchors:

— 1/2-in. diameter carbide-tip drill bit

— 3/4-in. wrench

— 5/8-in. diameter high-speed steel drill bit

- blowout bulb or compressed air source

— dark marking pencil

— hammer or mallet

— rotary hammer drill

In addition, adrill jig (PO7 12690) is available to aid in locating and drilling

anchor holes. To order this tool, contact your Northern Telecom
representative.

WARNING
Wear safety goggles when drilling anchor holes. For all drilling, use
the appropriate tools and follow local codes. Follow all safety and
warning precautions provided with drilling equi pment.
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Using the equipment room floor plan, mark the position of al the
columns.

Using the floor layout template shown in Figure18-7, mark the location
of the anchor holes for the foot anchors and the angle brackets for all of
the pedestals.

CAUTION
Contact the building facilities supervisor. Find out if the floor concrete
meets the minimum compressive standard, FC = 2500 PSI. Also
determine if the floor is thick enough to drill holes aminimum of 14.8
cm (5.85 in.) deep.

Drill the anchor holes 1.3 cm (0.5 in.) in diameter and at least 14.8 cm
(5.85in.) deep. Remove any debris from the holes.

Install the anchors in the holes and remove the bolts (they will be used
later) from the anchors. (If the columns will not be positioned
immediately, cover the anchor holes to prevent debris from falling into
them.)

Remove the four leveling feet on each pedestal and drill the mounting
holesto 1.6 cm (5/8 in.) in diameter. (If the mounting holes cannot be
drilled at thistime, drill them before the columns are positioned.)

Position the columns and secure the foot anchors:

For a single-column system, postion the column over the anchor holes
in the floor.

Install two 1 -cm (3/8-in.) spacer washers between the pedestal and
the floor at each of the anchor holes. If the column is not level, insert

slotted shims between the spacer washers and the floor as required

to level the column.

Insert the anchor bolts (with washers) through the foot mounting
holes and into the anchors (see Figure 18-8). Torque to 78.6 to 8 1.3
joules (58 to 60 ft-1bs).
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Figure 18-8
Anchor bolt installation

1 -cm (3/8-in.) spacer washers

Anchor

Concrete floor

553-3051

System installation procedures 553-3001-210




18-20 Installing earthquake bracing

For a multiple-column system, position one column in its designated
position, over the anchor holes in the floor.

Install two I-cm (3/8-in.) spacer washers between the pedestal and
the floor at each of the anchor holes. If the column is not level, insert
slotted shims between the spacer washers and the floor as required
to level the column.

One at a time, position the columns and install the spacer washers
between the pedestal and the floor. Level each column, using shims
asrequired, and align each column with the adjacent column.

Insert the anchor bolts (with washers) through the foot mounting
holes and into the anchors (see Figure 18-8). Torqueto 78.6 to 81.3
joules (58 to 60 ft-1bs).

Attach the spacers to the adjacent column (see Figure 18-9).
7 Install the angle brackets:

At the base of the pedestal, place the angle brackets flush against
each side of the pedestal (see Figure 18- 10) with the mounting holes
over the anchor holes.

Note: For a multiple-column system, use a spacer bracket, instead of an
angle bracket, between adjacent columns.

+ Insert the anchor bolts (with washers) through the mounting holes in
the angle brackets into the anchors. Torque to 78.6 to 81.3 joules (58
to 60 ft-1bs). Place a cap screw over the top of the bolt.

8 Test thetension proof load at 1338 kg (2948 Ib) on 50 percent of the
anchors. If any anchor fails, test the remaining anchors.

Note: Use any method that effectively measures the tension in the
anchor, such as adirect pull with ahydraulic jack, atorque wrench
calibrated for use with the anchor, or a calibrated spring loading device.

If the tension proof load requirement is not met, redrill the holes at
another location or install an alternate anchor, such as the Hilti HVA
Adhesive Anchor (Hilti part number 000459578) that is approved for this
application at a proof load value of 1686 kg (3716 Ibs).
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Figure 189
Attaching spacers

Before positioning

(end column)

Spacers

553-5384
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Figure 18-10
Angle bracket placement

Angle
brackets

Single-column confi

guration

1O O

Ped?stal

Top view of column

Angle
brackets

Multiple-column co

o O

Pedestal

nfiguration

Pedestal o)

Top view of column

Pedestal

Spacer
bracket
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Configuring remote peripheral
equipment

Remote peripheral equipment (RPE) allows you to locate peripheral
equipment (PE) at asite up to 112.7 km (70 miles) from common equipment
(CE) by converting multiplexed loop signals to a form compatible with T-I
type digital transmission. Any medium that conformsto the DS-1 format
(1.544 Mbps), including digital microwave radio and fiber optic transmission,
may be used to link local and remote sites.

NT8D47 RPE Modules can be configured in:

-an existing column
RPE Modules can be installed at any level in a column.

-a stand-alone RPE column
The column consists of the RPE Module, a peripheral equipment
module, the top cap, and the pedestal.

RPE Modules house the following cards (see Figure 19-1):

— slots2and 9: QPC62F (or later vintage) 1.5 Mbyte Converter Card
— slots3and 8: QPC66E (or later vintage) 2 Mbyte Converter Card
— slots4and 7: QPCY9F (or later vintage) Carrier Interface Card

— slots5and 6: loca end-QPC63F (or later vintage) Local Carrier
Buffer Card; remote end-QPC65D (or later vintage)
Remote Peripheral Switch Card

~ dot 10: QPC67TE (or later vintage) Carrier Maintenance Card
Note: QPC720 Primary Rate Interface (PRI) and QPC472 Digita Trunk

Interface (DTI) Cards can be used in slots 1, 11, and 12, but the these
cards are not related to the RPE function.
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Figure 19-
Card slots in the NT8D47 RPE Module
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553-5313
Note: At the remote site, the QPC63 Local Carrier Buffer Cards are replaced by
the QPC65 Remote Peripheral Switch Cards.

In an RPE configuration, the common equipment siteisthe “local” site; the
site without common equipment isthe “remote” site.

If the distance between local and remote sitesis more than 726 m (2500 ft),
an office repeater bay (ORB) is required to effectively isolate the carrier span
from the Meridian 1 equipment (see Figure 19-2). An ORB provides:

— span line powering

— eror monitoring

— fault-locate system access

— order-wire termination with DID access

— line looping
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Figure 19-2

Possible ORB locations in the RPE system

Approx.
(a) ORB 1829 m
at local end (6000 ft)
Local g A < e >4 Remote
equipment : ow equipment
FL
L« 112 km (70 mi)
Approx. Approx.
(b) ORB at 229 m 91dm [
co (750 ) (3000 ft)
< b <t
Local o N A Remote
equipment ow E ow equipment
F L P FLP
Approx. Approx. Approx.
(c) ORB at 229 m 914 m 229m
remoteend | (750ff) (3000 ft) (750 ft)
g B B [ ]
Local B P > B o Remote
equipment ow g equipment
FLP
Approx.
229 m
(750 )
Approx. Approx.
(d) ORB at 1829 m 229 m
both ends (6000 ft) (750 ft)
B 'l\/<l Bt | —
Local g i e el P g Remote
equipment 3 ow B equipment
FLP
553-4063
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The local and remote sites are connected through two  50-pin connectors, C
and D, on therear of the backplane in RPE Modules (see Figure 19-3). Two
25-pair cables connect the C and D connectors to the input/output (I/0) panel
of the RPE Module (see Figure 19-4).

At thelocal site, the RPE Module and the Network Module are connected
through 36-pin connectors, E and F, on the rear of the RPE backplane (see
Figure 19-3). Two 1 8-pair cables connect the E and F connectors to the
faceplate connectors on a QPC414 Network Card in the Network Module.

At the remote site, the RPE Module and PE Modules are connected through
backplane connectors E and F (see Figure 19-3). Eighteen-pair cables
connect the E and F connectors to the faceplate connectors on QPC659 Dual
Loop Peripheral Buffer (DLB) Cardsin two PE Modules (the PE Modules
support only single loop mode).

The RPE Module accommodates two network loops. The number of RPE
Modules required per system depends on the number of connections required
at the remote site. If only one network loop isrequired, only half of the card
slots in the module are used. However, the QPC67 Carrier Maintenance Card
is always required.

Note: The connector used (Eor F) determines which card slots are used.
Connector F supports slots 1 through 5. Connector E supports slots 6
through 10.

Figure 19-3
RPE Module backplane

50-pin connectors to —

|
A 36-pin connectors to QPC414 (local site) or
main distribution frame

QPC659 (remote site)
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Figure 19-4
input/output panel
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00 = ] 2
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Installing RPE
Refer to Figure 19-5 throughout this procedure.

1 Install RPE Modules:

To install an RPE Module in an existing column, follow the
appropriate procedure in “Adding a module to a column” on page
20-1.

Toinstall a stand-alone RPE column, follow the proceduresin
“Initial Meridian 1 installation” on page 2- 1.

2 For local RPE installation, comect an NT8D85 cable from connector
E or F on the backplane of the RPE Module to afaceplate connector on
the QPC414 Network Card in the network module.

Note: If two network loops are required, attach both E and F to the two
faceplate connectors on the QPC414 Network Card.

3 For remote RPE installation, connect an NT8D85 cable from
connector E or F on the backplane of the RPE Module to faceplate
connector LPX on the QPC659 DLB Card in a PE Module.

Note: Each DLB card can serve only one RPE loop.

4 Connect two NT9J94AB cables from connectors C and D on the
backplane of the RPE Module to cut-outs C and D on the |/O panel.

5 Connect two standard 25-pair A25B connector cables (tip and ring
Amphenol cables) from cut-outs C and D on the I/O panel to the main
distribution frame (MDF).

6 Check the option switch settings on the QPC62, QPC66, and QPC99
cards. Check the switch settings on the PRI/DTTI cards, if equipped. See
“RPE option switch settings” on page 19- 17.

7 Inspect the equipment:
Set al circuit breakers to OFF.
Lock all cards into their assigned slots.

Secure all cable connectors.
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8

9

Figure 19-5

For remote RPE installation, set all system monitors as slaves. See

“RPE option switch settings” on page 19-17.

Perform the acceptance tests at the end of this chapter.

Remote peripheral equipment cabling

RPE backplane
(local site)

Connector C 7

Connector E-hg-

NT9J94AB
cables

Connector F -%%

Connector D

/O panel

Standard 25-pair

NT8D85
cables < -]

QPC414 pu
Network card

(local site)

Legend:

Network module -front

RPE = Remote peripheral equipment
PE = Peripheral equipment
MDF = Main distributing frame
ORB = Office repeater bay
DLB = Dual loop peripheral buffer
= Cut-out C or D on the /O panel

RPE backplane
(remote site)

— Connector C

tip and ring cables
Connector E
NT9J84AB
\ MDF ORB MDF cables
-§— = Connector F
Connector D
NT8D85
” cables
QPC659
o [T DLB card
3 R
N 3
Even loop S
N N |}
LPY| LP
Odd loop §q- §-
LPX LPX

PE module : front
(remote site)

559-6322
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Connections

All cables, except connector C, D, E, and F cables, are terminated and
designated as described in Telephone and attendant console installation
(553-3001-215). Connector C, D, E, and F cable designations are shown in
Tables 19-1, 19-2, 19-3, and 19-4.

Telephones and consoles are cross-connected to PE modules as described in
Telephone and attendant console installation (553-3001-215).

The local and remote RPE Modules are cross-connected to the digital  carrier
cable pairs, as shown in Figure 19-6 and Figure 19-7.

The RPE maintenance |eads are cross-connected, as shown in Figure 19-g.

System installation procedures 553-3001-210




Configuring remote peripheral equipment 19-9

Table 19-1
Connector C pin assignments (receive signal cable)
Pin  number Lead color Signal name

c-i BL-W ClA
c-2 0-w C3A
c-3 G-W C9A
c-4 BR-W CHlA
C-5 S-w OWT
C-6 BL-R FLT
c-7 0-R FLWAA
C-6 G-R WFIT
c-9 DR-R OWAT
c-10 S-R FIAT

C-11through C-24 GND
C-26 W-BL C2A
c-27 w-0 C4A
C-28 W-G C10A
c-29 W-BR C12A
c-30 w-s OWR
c-31 R-BL FLR
C-32 R-0 FLWBA
c-33 R-G WFIR
c-34 R-DR OWAR
c-35 R-S FLAR

C-36 through C-49 GND
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Table 19-2
Connector D pin assignments (transmit signal cable)
Pin  number Lead color Signal name
D-i BL-W C5A
D-2 0-w C7A
D-3 G-W CI3A
D-4 BR-W CI5A
D-5 S-w GND
D-6 BL-R PFT1
D-7 0-R PFT3
D-8 G-R DCST
D-9 BR-R DETT
D-10 through D-24 GND
D-26 W-BL CBA
D-27 w-0 C8A
D-28 W-G C14A
D-29 W-BR C16A
D-30 w-s GND
D-31 R-BL PFTS
D-32 R-0 PFT6
D-33 R-G DCSR
D-34 B-BR DETR
D-35 through D-49 GND
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Table 19-3
Connector E pin assignments
Pin  number Signal name Pin  number Signal name
E-l -SENO2 E-19 SENO02
E-2 -SEN12 E-20 SEN12
E-3 -SEN22 E-21 SEN22
E-4 -SEN32 E-22 SEN32
E-5 LPINO2 E-23 -LPINQ2
E-6 LPINI2 E-24 -LPIN12
E-7 LPIN22 E-25 -LPIN22
E-8 LPIN32 E-28 -LPIN32
E-9 LN02 E-27 -LNO2
E-10 LN12 E-28 -LN12
E-i 1 CN22 E-29 -CN22
E-12 CN32 E-30 -CN32
E-13 CN42 E-31 -CN42
E-14 CN52 E-32 -CN52
El 5 MFSS2 E-33 -MFSS2
El 6 -BYP2 E-34 BYP2
El7 M42 E-35 -M42
E4 8 LP02 E-36 -LPO2

System installation procedures 553-3001-210




19-12 Configuring remote peripheral equipment

Table 194 _ .
Connector F pin assignments
Pin  number Signal name Pin  number Signal name
F-i -SENO1 F19 SENO1
F-2 -SEN11 F-20 SEN11
F-3 -SEN21 F-21 SEN21
F-4 -SEN31 F-22 SEN31
F-5 LPINO1 F-23 -LPINO1
F-6 LPINT1 F-24 -LPIN11
F-7 LPIN21 F-25 -LPIN21
F-6 LPIN31 F-26 -LPIN31
F-9 LND1 F-27 -LNO1
F-10 LN11 F-28 -LNT1
F-11 CN21 F-29 -CN21
F-12 CN31 F-30 -CN31
F-13 CN41 F-31 -CN41
F-14 CN51 F-32 -CN51
F-15 MFSS1 F-33 -MFSSI
Fi6 -BYP1 F-34 BYP1
Fi7 M41 F-35 -M41
F-18 LPO1 F-36 -LPO1
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Figure 19-6

RPE  cross-connections
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Figure 19-7
MDF cross-connections

Local end Service center Remote end
MDF CA pair CA pair MDF
connections no. no. connections
Cl e — - ——— 4 G
1 Note 1 Note 1 !
c2e 7 ] N ] [ Note2i=4 o,

I |
c3 e, —_ e ——— — (= c3
C4 o (‘II - I { {ﬂ—‘I—o c4
|} Note 2 I
ch -, :I — — :: [_g cd
¢ -

C6 o l —_>—0~_.>__ —_ L‘I ll_. (¢]]
Tey — e | a7
b= -

C8 ¢ JE— —___">___0__—.)~_——— — 1_. C 8
ey —1 |[—4——<4—| — (409

—
CI0 od |—] € q—] L "lecio
[
ot ey |—  —e——4— | — Ol
Cl2ad o | g—+—q4¢— |— '™, o2
| b
| !
C13 o_],_{it—— —p——p ———Hi -+ C13
Cld ¢ | ——] _____.)——_.o_-—.)____—— S LT IL.. C14
|
C15 L. II _— —P—— P N l [ C15
= C
Cl6 ¢4 —_ ] ——*—0—-—}—— F—— .{L. Cl6

Note 1: Receive and transmit cable pairs to be entered in these columns.
Obtained from switching center personnel and work order.

Note 2: +‘ Indicates transmit to service center from local end,
_—‘" indicates receive from service center at local end.
+ Indicates receive from service center at remote end.

’—4'_ Indicates transmit to service center from remote end.

Each set of cable pairs (joined by broken lines) is a separate carrier line (system)

5535323
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Figure 19-8

Maintenance lead cross-connections (Part 1 of 2)

Cable Wire
no. color

S-w
w-s
EL-R
R-BL
0-R
R-0

S-w
W-8
BL-R
R-BL.
O-R
R-O
G-R
R-G
G-R
R-G
BR-R
R-BR

( OR
R-O

D (R-G

System not equipped with ORB

Local RPE module

Lead
name

OWT

OWR
FLT
FLR

FLWA :.—_l
FLWB

FLWA
Additional RPE  modules
FLWB

System equipped with ORB (ORB not located at local or remote end)

Remote RPE module

Lead
name

owT
OWR
FLT
FLR
FLWA
FLWB

FLWA
FLWB

ERE

owt —————8 OWT
OwR CR’ - OWR
FLT - B - FLT
FLR —&— - R
FLWA — FLWA
Flwe - FLWB
WEIT —t WFIT
WFIR WFIR
DSCT —— — DSCT
DSCR DSCR
DETT DETT
DETR DETR
FLWA —t— — FLWA
FLWB ~— Additional RPE - | WB
modules
DCSR ~et—— > esm

Wire
color
s-w’
w-s
BL-R
R-BL
O-R
R-0

O-R
R-01

S-W
W-8
BL-R
R-BL
O-R
R-O
G-R
R-G /
G-R
R-G
BR-R

R-BRJ
o-R ]
R-O

RG)

5536324

Cable
no.
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Figure 19-8
Maintenance lead cross-connections (Part 2 of 2)
System equipped with ORB at local, remote, or both locations
Local RPE module Remote RPE module '
Cable  Wire Lead Lead Wire Cable
no. color name name. color no.
( S-W OWT ———e—p- OWT S-W
W-S OWR e g f———— OoWR WS
BL-R FLT 8 bD—/———m—d FLT BL-R
(o} R-BL FLR 9 FR R-BL C
O-R FLWA ::l i FLWA O-R
R-O FLWB - FLWB R-O
G-R WFIT ‘ WFIT G-R
\ R-G WFIR WFIR R-G
/GR  DSCT — DSCT G-RT
R-G DSCR DSCR R-G
D D
BR-R DETY DETT BR-R
R-BR DETR DETR »
\ 7
c [or Fwa :] Additional FPE B FLWA  OR .
R-O FLWB modules —- FLWB R-O /
b (R-G DCSR L» DCSR R-G] D
§53-5324
Note f: Cross-connections are shown when ORB is located at the local end.
Note 2; If ORB is located at the remote end, the cross-connections shown
above for the local end are connected at the remote end. and the
connections shown for the remote end are connected at the local end.
Note 3: If there is an ORE at the local and remote ends, cross-connections
for both ends are the same as shown above far  the local end.
Note 4: All modules are assumed to go to the same remote location.
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RPE option switch settings
Verify the switch settings on all of the cards listed in this chapter.

QPC62 1 .5M Baud Converter Card

Use QPC62F or later vintage. Set the switches on the card (see Figure 19-9)
according to Table 19-5.

Figure 19-9
QPC62 option switch and header pin locations
'WJ
¢|-LED
¢ |- LED
_ Backplane
Faceplate connector
<y |6V
2v| SWS
Header pins  SW?2 SW1
o on CARB CARA
123 of HHH
-------- 8 1--------8
y|
553-5318
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Table 19-56
QPC62 switch settings

Carrier A & B options*

Switch  settings**
distance to ORB

SW1 and SW2 SW3
Feet Meters 1 2 3 4 5 6 7 8
0 = 150" 0 = 45 off | off |[on | on |oit |on Jon |off |6V
151 = 450 146 = 147 |[off |am |on | off [on [on |off Jon | 12V

451 =~ 750 446 = 229

on |off | off [en | on [off | on
Inset-t the plug-in jumper (U-link) between header pins 1and 2 (located at 825)_

on | 12V

' Switch 1 (SW1) is for carrier A; Switch 2 (SW2) is for Carrier B. SW3 is the faceplate toggle switch.

« ** Set the card for 0—45 m (O-1 50 ft) when interfacing directly with the carrier (not through an ORB).

QPC66 2M Baud Converter Card

Use QPCO66E or |ater vintage. Insert the plug-in jumper (U-link) between
header pins 1 and 2 located at B35 (see Figure 19-10).

Figure 19-10
QPC66 header pin strapping
N\
A
Backplane
Faceplate = " connector
Header pins
1
123

553-5320
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QPC99 Carrier Interface Card

Use QPC99F or later vintage. Set the switches on the card (see Figure 19-1 1)
according to Tables 19-6 and 19-7.

Figure 19-1 1
QPC99 option switch locations

~
1 LED
Faceplate = . _ Backplane
P S\Eg;: connector
FEEEEH &1
123456 ©ff
Pad
switch
On
A
123456
gl

553-5321
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Table 19-6
QPC99 A20 switch and F25 pad switch
Carrier Interface A20 switch F25 pad switch
location equipment t {23 4|56 |7|6]0]|10]11]12
Local ORB at local end (pads off |off [off |Jon [off Jon |on [on |on [on |off |off
in)
Direct to LD-1 or GTE off |off [off [on [on |on |off |off |off [off [on |on

carrier (no ORB at local
end) (pads out)

Remote |[ORB at remote end on |off [on |otf [off |on [on |on |on [on | off |off
(pads in)
Direct to LD-1 or GTE on |off [on [off [on |on |off |off [off [otf [on |on

carrier (no ORB at
remote end) (pads out)

Note: Consult manufacturer for switch settings if c;rg interfaces with other type of carrier equipment,

Table 19-7
QPC99 S2 switch
Carrier Interface Sw2 ].
location equipment
quip ! 2 3 4 5 6
Local ORB at local end (pads off off off off on on
in)
Direct to LD-1 or GTE on on on on off off

carrier (no ORB at local
end) (pads out)

Remote ORB at remote end off off off Off on on
(pads in)
Direct to LD-1 or GTE on on on on off off

carrier (no ORB at
remote end) (pads out)
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NT8D22 System Monitor

At the remote location, set all system monitors as slaves, as shown in the
following Tables 19-8 and 19-9.

Table 19-8
NT8D22 System Monitor switch settings for slaves

Switch ! 2 3 4 5 6 7 8

SW1 Oﬁ 022 . > X 22

Sw2 off off To set positions 3-8, see Table 19-9

SW3 off off off off

*

Set to on for DC systems; set to off for AC systems.

« * Set to on to enable PFTU (if equipped) during over-temperature condition.
Set to off to disable PFTU during over-temperature condition.
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Table 19-9
SW2 on each slave-unit number for the slave
Slave unit Switch  position Slave unit Switch  position
address |3 |4 |5 |6 |7 |8 | address 3|4 |5 [6 |7 |8
1 on |on |[on [on |[on |off 33 off lon [on [on |on |off
2 on |on [on [on | off |on 34 off {on [on [on |off |on
3 on |on |[on [on | off |off 35 off lon [on [on | off | off
4 on |on [on [off [on |on 36 off Jlon |on |[off [on |on
5 on [on [on |off | on |off 37 off lon [on | off | on |off
6 on [on [on [off | off |on 38 off |on [on |off | off |on
7 on [on [on |off | off | off 39 off [on |[on | off | off | off
8 on |on |[off f[on [on |on 40 off |on |off [on [on |on
9 on |on [off |on [on |off 41 off |on [off |on | on |[off
10 on | on | off [on | off [on 42 off [on [off [on | off [on
11 on [ on | off | on | off | off 43 off [on |[off |on | off |off
12 on | on | off | off [ on | on 44 off |on [off | off | on |on
13 on [ on | off | off | on | off 45 off [on |off |off | on |off
14 on | on | off | off | off | on 46 off [on |off | off | off |on
15 on | on | off | off | off | off 47 off | on | off | off [ on | off
16 on | off |on [on [on |on 48 off | off | on [on [ on |on
17 on | off [on | on | on | off 49 off | off {on [on | on | off
18 on | off [on | on | off | on 50 off | off | on | on | off | on
19 on | off | on | on |off |of-i 51 off | off | on | on | off | off
20 on | off [ on | off | on | on 52 off | off |on | off | on |on
21 on | off | on| off | on | off 53 off | off |on | off [ on | off
22 on | off | on | off | off | on 54 off | off | on | off | off | on
23 on | off | on | off | off | off 55 off | off | on | off | off | off
24 on | off | off | on | on | on 56 off [ off | off | on | on | on
25 on | off | off | on | on | off 57 off | off | off | on | on | off
26 on | off | off | on | off | on 58 off | off | off | on | off | on
27 on | off | off | on | off | off 59 off | off | off | on | off | off
28 on | off | off | off | on | on 60 off | on off | Off | on | on
29 on | off | off | off | on | off 61 off | off | off | off | on | off
30 on | off | off | off | off [ on 62 off | off | off | off [ off | on
31 on | off | off | off | off | off 63 off | off | Off | off | off [ off
32 off| on| on| on| on | on
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Performing acceptance tests

After RPE installation, several tests are performed to verify that the
equipment functions properly.

Testing equipment

Test the following:

— Totest LD- 1 carrier equipment, see Titial lirap an irstallation t&s
(368-2101-200).

— To test network loops:
¢« Load the RPE Diagnostic Program:

LD 33
LOOPL “L”istheloop number

If the response is OK, no faults are detected.

Note: With RPE, include LD33 in the midnight routines.

Switch primary carriers on loop L:
SCAR L
Enter loop number again
LOOP L
Note: If any connection memory or channel faults are detected, the
affected channel is disabled. See LD30 to interpret system messages.
— To test telephones, attendant consoles, and add-on modules, see
Telgdoe ad a t - ansole installabian(553-3001-215).

Note: If outgoing trunks are ground start, lift the receiver and
momentarily press the ground start button on the 500 telephone.
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Testing transniission quality

Test RPE transmission quality through the monitoring facilities built into the
QPC99 Carrier Interface Card (see Figure 19-12). There are four jacks on the
front of the QPC99 card:

— ROUT A and ROUT B are input jacks for channels A andB,
respectively.

— MON A and MON B are output jacks that monitor the regenerated signal.
Connect a test set to a MON jack at any time to test transmission quality.

Check transmission by closing the MLP switch at the rear end, injecting a test
signal at the ROUT jack, and monitoring the output at aremote end MON
jack. Use this procedure to check the transmission path in both directions.

Locating span line faults

Thetypical repeatered line maintenance arrangement (see Figure ]9- 13)
includes a series of fault locating filters and afault locating cable pair
installed in each span line:

— Onefault locating filter is used for al repeatersinstaled in asingle
housing (maximum 25 two-way repeaters in a single housing).

— A filter with adifferent audio center frequency isinstalled in each
repeater housing in the span line.

The fault locating filter is a narrow band selective filter centered at one of 12
audio frequencies. The output of each repeater in the housing is bridged
across the input of the respective fault locating filter. The outputs of all filters
in aspan are connected to the common fault locating cable pair. This
arrangement permits checking each repeater in a span from either span
terminal, using a test signal with an audio frequency component
corresponding to the center frequency of the respective fault locating filter.
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When a span line produces excessive errors or afailure occurs, perform a
fault locating test to locate the defective repeater. The fault locating test uses
a Pulse Code Modulation (PCM) line and repeater test set (Lear Seigler Sierra
41 SA or equivalent). To perform the fault locating test, remove the line from
service and connect the test set to the line at the span terminal. Connect the
output of the test set transmit section to the span line; connect the receive
section input to the corresponding fault locating jack.

A series of test pulses with an audio-frequency component is transmitted
down the line. The audio-frequency component is selected to correspond to
each of the fault-locating filters in the span. This audio-frequency component
appears in the output of each repeater in the span. However, a portion of this
signal filters through the appropriate associated fault locating filter and
returns to the test set over the fault locating pair.

The amplitude of the test signal is measured on the decibel meter and isa
function of the performance of the repeater under the various test signal
conditions. If a repeater has failed completely, no test signal is returned to the
test set. By changing the audio-frequency component, each repeater in a span
can betested until the faulty or marginal repeater islocated.
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Figure 19- 2
QPC99 maintenance jacks and looping switches
AL > .
|51
E—‘- o\n
D O .
ROUT A MONA MLPA
B -
A A %
[
A T—»
<
ROUT B MON B
- ] MLPB
A ~y
e
——’E’— QPC99 -
QPC67
_ -
A
——
.___L
LA <
MLP
48
1
B |< - wmLPB
QPC62 D 48
553-5317
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Figure 19 3
Typical span line fault locating arrangement
West Test set East
VL polarized repeaters ORB [_—A, HL polarized repeaters
A-L A-L
M filter M filter
(Note 1) Output l Input (Note 1)
RPE ___{>, / | (Note 2) | \ ™
-
local : | |
e —
[ Fault locate pair
Note 7: Non-polarized M filter on the QPC67 card. There must be no M filters within the
repeater span.
Note 2: The previous filter must be good for the signal to continue.
Note 3: Loopback conditions, controlled by the  QPC99 card, occur under the following
conditions:
— DC on fault locate pair and excessive bipolar violations (BPV)
== DC on fault locate pair and TRIOS present
— TRIOS present 553-5318
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Adding a module to a column

The procedures in this chapter apply to adding a module to a column that is
fully equipped and powered up. To add a fourth modul e to a column during
initial system installation, see the procedure for placing the fourth module on
acolumn in “Meridian 1 Initia installation” on page 2-1.

A module can be added to a column in one of three positions; a procedure is
given for each:

— “Adding amoduleto the base of acolumn” on page 20-2

— “Adding amodule between two other modules” on page 20-7

— “Adding a module to the top of a column” on page 20- 13

If the column is equipped with earthquake bracing, the column support rods

must be removed and longer rods must be installed after the module is added.
To change the rods, see “Installing earthquake bracing” on page 18- 1.

WARNING
A fully loaded module weighs approximately 58.9 kg (130 Ibs). More
than one person is required to move a module.

WARNING
In a DC-powered system, power to the column can remain on during
the following procedures. In an AC-powered system, however, power
to the entire column must be shut down throughout the procedures.
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Adding a module to the base of a column

If conduit or other cabling runs through modules that are being moved, you

must tag and disconnect the cables, pull them out of the modules, and reroute
them after all of the modules are repositioned. The top cap can remain on the
module it is attached to.

1 Disconnect and remove the NT8D22 System Monitor for the columnin
the rear of the pedestal (do not turn off the blower unit in the front of the
pedestals):

If the column houses the master system monitor, load overlay 37 and
software disable the associated SDI port:

LD 37

DISTTY x disable the device associated with the port

Disconnect the RJ 11 cable to J3, then the cable to J§, then pull the
system monitor out of the slot.

2  Setall circuit breakersin the rear of the pedestal to OFF (down).
3 Remove the module above the pedestal:
Disconnect the power connector to the pedestal (see Figure 20- 1).

Note: You must press a latch trip on the front and rear of the plug. You
may need to use a screwdriver blade against the latch tip on the front of
the plug.

¢ Disconnect the system monitor connector to the pedestal (see
Figure 20- 1).

Use a 9716 in. socket wrench to remove the five mounting bolts that
secure the module (see Figure 20-2) and lift it off the column.

Note: Thereisan EM1 shield (it looks like a brass grill) on the top of
each pedestal. Leave this shield on the pedestal. Use a few pieces of tape
to hold the shield in position, so the holes for the mounting bolts are
aligned with the screw holes on the pedestal. After the module is secured,
remove as much of the tape as possible.
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Figure 20-I
NT7D09CA Pedestal-module power and system monitor connections

System monitor  connector

(NT8D46CB cable) \ /— Power plug (J1)

CAUTION
o ° DISGONNECT FROM SOURGE
OF 0C POWER BEFORE

REMOVING THIS UNIT

@ FROM THE PEDESTAL

553-5469
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Figure 20-2
Module mounting bolts

Mounting
bolts

R

553-3057
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4 Position and secure modules:

& Locate the positioning guides on the pedestal. Make sure the module
being added is facing the same direction as the column.

Place the module being added on the pedestal and adjust it until it is
seated securely on the positioning guides.

Secure the mounting bolts for the module.

Place the module that was removed onto the top of the module that
was added and secure it with the mounting bolts.

5 Connect the power and system monitor cables in the module:

Connect the power connectors to the pedestal and to the module
above (see Figures 20-1 and 20-3).

Attach the frame ground wires to the frame ground post at the base
of the module.

Connect the system monitor cable from the pedestal to connector J1
on the module being added.

Connect the system monitor cable from connector J2 in the module
being added to J1in the module above.

6 Setall circuit breakersin the pedestal to ON.
7 Reinstall the system monitor in the pedestal:

Reconnect the RJ 11 cable to J6, then the cable to J3. Reinstall the
system monitor.

If the column houses the master system monitor, load overlay 37 and
software reenable the associated SDI port:

LD 37
ENL TTY x enable the device associated with the port
FRokek exit LD37

8 Replace all module covers and the pedestal grill.
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Figure 20-3
Module-to-module power and system monitor connections
/O safety
panel
to\J1
v | —_ Power connectors
{ i between modules
: - System monitor
E connectors
/
/O safety

panel i
1
|
J

/
to J2
|
Rear view
5535152
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Adding a module between two other modules

[f conduit or other cabling runs through modules that are being moved, you
must tag and disconnect the cables, pull them out of the modules, and reroute
them after all of the modules are repositioned.

The top cap can remain on the module it is attached to.

1  Disconnect and remove the NT8D22 System Monitor for the columnin
the rear of the pedestal (do not turn off the blower unit in the front of the
pedestals):

If the column houses the master system monitor, load overlay 37 and
software disable the associated SDI port:

LD 37
DISTTY x disable the device associated with the port

Disconnect the RJ 11 cable to J3, then the cable to J6, then pull the
system monitor out of the slot.

2 Turn off power as necessary:

+  With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire
column must be shut down. This shuts down all functions in the
column.

s With DC power, set the switch on the module power supply and the
circuit breaker in the rear of the pedestal to OFF (down) for any
modul e that will be moved and for the modul e being added. (All
other modules in the column can safely retain power.)
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3 Remove the module that will be above the module being added:

Disconnect the power connectors between the modules (see
Figure 20-4).

o Disconnect the system monitor cable from connector J 1 in the
modul e that will be above the modul e being added.

Use a 9/16 in. socket wrench to remove the five mounting bolts that
secure the module and lift it off the column (see Figure 20-5).

4 Position and secure modules:

Locate the positioning guides on what is now the top module in the
column (see Figure 20-6). Make sure the module being added is
facing the same direction as the ¢glumn.

Place the module being added on top of the column and adjust it until
it is seated securely on the positioning guides.

Secure the mounting bolts for the module.

Place the module that was removed on top of the module that was
added and secure it with the mounting bolts.

5  Connect the power and system monitor cables between modules:

Connect the power connectors between the module being added and
the modules above and below it.

Connect the system monitor cable from connector J2 in the module
below to J 1 in the module being added (see Figure 20-4).

Connect the system monitor cable from J2 in the module being
added to J1in the module above.

6 Restore power to the module:

With AC power, set the main circuit breaker to ON (up) in the rear
of the pedestal.

With DC power, set the circuit breaker in the rear of the pedestal
then the module power supply to ON (up) for the module that was
added and for any module that was moved.
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Figure 20-4
Module-to-module power and system monitor connections

/O safety
panel
to J1
\
¥ Power connectors
" between modules
System monitor
connectors
1/0 safety
panel
i
/
to J2
/R&arview\_/
553-5152
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Figure 20-5
Module mounting bolts

‘ T~
\ Mounting
bolts
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'

¥
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>

\ 553-3057
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Figure 20-6
Module positioning guides

Positioning  guides

Rear

Opening for
cables 553-3056
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7 Reinstall the system monitor in the pedestal:

Reconnect the RJ 11 cable to J6, then the cable to J3. Reinstall the
system monitor.

If the column houses the master system monitor, load overlay 37 and
software reenable the associated SDI port:

LD 37
ENL TTY x enable the device associated with the port
ko exit LD37

8 Replace all module covers and the pedestal grill.
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Adding a module to the top of a column

In a DC-powered system, power to the column can remain on during this
procedure.

If conduit or other cabling runs through the top cap, you must tag and
disconnect the cables, pull them out of the way, and reroute them after the
new module and the top cap are positioned.

1 Disconnect and remove the NT8D22 System Monitor for the column in

the rear of the pedestal (do not turn off the blower unit in the front of the
pedestals):

If the column houses the master system monitor, load overlay 37 and
software disable the associated SDI port:

LD 37
DISTTY x disable the device associated with the port

Disconnect the RJ 11 cable to J3, then the cable to J6, then pull the
system monitor out of the slot.

2 Turn off power as necessary:

With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire

column must be shut down. This shuts down all functions in the
column.

¢ With DC power, set the switch on the module power supply and the
circuit breaker in the rear of the pedestal to OFF (down) for the
module being added.

System installation procedures 553-3001-210




20-14 Adding a module to a column

3 Disconnect power connections to the top cap:

At the top of the rear of the module, disconnect the orange power
connector from the module power harness. Press the four tabs (two
on each side) and let the connector fall loose into the module below.

T +—— Push here

—71" Orange connector
B Push here

553-5888

*  Disconnect the system monitor cable at connector J2 on the
backplane.

4 Remove the top cap and perforated panel:
Pull forward on the clips underneath the front edge of each air
exhaust grill on the top cap. Lift up and remove the grill.

Topcap . .
Air exh
Air exhaugt grill Ir exhaust grill

Module Clips
553-5886

+ Usea 5/16 in. socket wrench to remove the six bolts that secure the
top cap (see Figure 20-7). Remove the top cap from the column.

Remove the screw that secures the perforated panel and LED
bracket. Slide the panel slightly to the left (looking at it from the rear
of the column) and remove it.

5 Position and secure the module being added:

Locate the positioning guides on the module in the column (see
Figure 20-8). Make sure the module being added is facing the same
direction as the column.

Place the module being added on top of the column and adjust it until
it is seated securely on the positioning guides.

Use a9/16 in. socket wrench to secure the module with five
mounting bolts (see Figure 20-9).
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Adding a module to a column

Mounting bolts

Top cap assembly

Figure 20-7

553-3038
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Figure 20-8
Module positioning guides

Positioning  guides

Rear

Opening for
cables 553-3086
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Figure 20-9

Module mounting bolts
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6 Connect the power and system monitor cables between modules:

Connect the power connectors between the module being added and
the module below it (see Figure 20- 10).

Connect the system monitor cable from connector J2 in the lower
module to J1in the module being added (see Figure 20- 10).

7 Install the perforated panel and top cap on the module being added:

Position the perforated panel and slide it slightly to the right (at the
rear). Install the screw that secures the panel and LED bracket.

Position wiring from the perforated panel so it rests in the cable well
(next to the orange power connector at the rear of the module).

Cablewdl  Orange ?onnector

Top of —
module

Bracket
View at rear of module
553-5889

¢ Position the top cap and install the bolts that secure it.
Replace the air exhaust grills at the front and rear of the top cap.
8 Reconnect power to the top cap:

Connect the system monitor cable to J2 on the backplane. Line up
the alignment tab on the connector and snap on the pin headers to
position the connector correctly.
M 1

Alignment tab
on backplane Key on cable
connector —T &  E [ connector

Side view of connectorss | |
553-5885

«  Connect the orange power connector to the module power harness.
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Figure 20-1 0
Module-to-module power and system monitor connections
/O safety
panel
to\J1
— ——. Power connectors
‘ between modules
System monitor
connectors
I/0 safety
panel
/
to J2 J
%\/
553-5152
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9 Restore power to the module:

With AC power, set the main circuit breaker to ON (up) in the rear
of the pedestal.

With DC power, set the circuit breaker in the rear of the pedestal and

then set the module power supply to ON (up) for the module that was
added.

10 Reinstall the system monitor in the pedestal:

Reconnect theRJ1 1 cableto J6, then the cable toJ3. Reinstall the
system  monitor.

If the column houses the master system monitor, load overlay 37 and
software reenable the associated SDI port:

LD 37
ENL TTY x enable the device associated with the port
Feekok exit LD37

11 Replace all module covers and the pedestal grill.
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Installing a PO71 5058 Universal
I/0 Panel

Use this procedure to replace a PO699732 1/0O Panel with a PO715058
Universal /O Panel.

CAUTION
Depending on the module or modules affected, this procedure may
disable the system.

Remove all connectors from the existing 1/0 panel.
Remove the eight screws that hold the 1/0O panel in place.
Remove the I/O panel.

AW N =

Position the Universal 1/0 Panel so the side with the two indents fits into
the module.

5 Mount the Universal T/O Panel in place with the eight screws previously
removed.

6 Attach connectors to the appropriate openings in the Universal 1/Q Panel.
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Appendix A: NTOR72, NT6D82, QBL12,

QBL15, QCA13

Installing an

DC-powered systems generally require one AC-input receptacle per rectifier
within 1.8 m (6 ft) of each rectifier. The input receptacles required are
determined by the number and type of rectifiers used.

Note: Depending on the distance between the input receptacle and the
pedestal, ajunction box may be required if the column is equipped with
avintage AA or DA NT7D10 PDU. A junction box may be used with the
NT7D67CB PDU, but it is not required.

NT6D82 Power System

The NT6D82 Power System can be used with all system options, but it is
optimized for options 71 and 8 1 (and larger option 61 and 61C
configurations).

The NT6D82 Power System is an enclosed, front-access power distribution
and control panel that supports from one to three 100-amp rectifiers per rack.
Oneto threeracks can be paralleled in a single configuration. The maximum
capacity of three fully equipped racksis 900 amps.

The rectifiersin an NT6D82 operate on single-phase, 60 Hz, AC service and
can be strapped for either 120,208, or 240 V nominal input. The NT6D82
Power System requires one 50-amp power feed per rectifier.

To install anNT6D8&2 Power System, follow the instructions provided with
the NT6D82 equipment.
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QBL15 QCA13

Installing a QBL12 distribution box
The QBL12 Power Distribution Box is awall-mounted unit that connectsa
customer-provided power plant to options 7 1 and 8 1 (and larger option 6 1 and
6 1 C configurations) (see Figure A- 1).

Figure A-l
QBL12 distribution box

To ground bus in
AC service panel

30 amp
distribution fuses
and alarm fuses

-~

Ground window 1/0 AWG
—48 V output —-48V ir_lput
connections connections

(to equipment)

(to neg. of battery)

®®®® ®® ®®®® SIS ®® ®®®
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REN IETW TN KN T K 1 2] =] 2 :

®®®®®®®®®®®®®®®®®®®®®®®® , Battery
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553-5048

/

Alarm
terminations
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The QBL 12 distribution box connects up to 12 Meridian 1 columns

(48 modules), with a maximum allowable load current of 600 amps. The
distribution box contains 24 distribution fuses. Each distribution fuse
supports two modules. Generally, one QBL 12 is required per system.

For the receptacle requirements for the customer-provided power plant, refer
to the manufacturer's specifications.

installing a QBL12 and connecting to the power plant or batteries

If batteries are used, follow directions from the power plant manufacturer to
connect the batteries to the power plant.

Table A- 1 summarizes the connections in this procedure.

1 Unpack the distribution box. Check for damage to the unit or the meters.
Report any damage to your supplier.

2 Mount the distribution box securely on a wall or other suitable surface:

Mount the unit with its bottom edge approximately 1.2 m (4 ft) from
the floor within 1.8 m (6 ft) of the power plant.

If batteries are used, mount the unit close enough to the batteries to
allow avoltage drop of not more than.25V (SO V on the loop) on
the wire between the QBL 12 and the batteries. See Power
engineering (553-3001-152) to calculate wire size.

3 Connect a black wire between the positive terminal of the power plant or
battery string and the system ground source (ground window/LRE) (see
Figure A-2).

Typically, this connection is to a ground window that is connected to the
ground bus in the service panel.

4  Connect ared wire between the negative output terminal of the power
plant or battery string and the -48 V input terminal in the QBL12.

5§ Connect a#16 AWG wire between the positive terminal of the power
plant or battery string and connector TB3-2 (+ SENSE) of the QBL12
(see Figure A-3).

6 Connect a#16 AWG wire between the negative terminal of the power
plant or battery string and connector TB3-1 (- SENSE) of the QBL12.
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7 Connect a #16 AWG wire between the DCON connection in the rectifier
and connector TB3-6 (DCON) in the QBL12.

Note: A wire gauge smaller than#16 can be used if it does not provide
more than 2.5 ohms of resistance across its entire length.

Table A-l
QBL12 cabling
(t?/\p,)vi?:al) Color From power plant or battery string To

#1/0 Black Positive  terminal System ground source
#1/0 Red Negative terminal —48 V input terminal in QBL{ 2
#16 _ Positive  terminal T83-2 (+ SENSE) inQBL12
#16 —_ Negative terminal TB3-1 (- SENSE) in QBL12
#16 —_ DCON connection (in  rectifier) TB3-6 (DCON) in QBL1 2
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Figure A-2
Q@BL12 -48 V and ground connections

To ground bus in :
4—{ Ground window
service panel

#//O AWG black
wire (see note)

QBL12 distribution box

-48V

s lolalatcelealolalalnlaslanl)

—48 V Terminal Panel

13l14l1sl16l17]salrolbool 211201230 24

input connection

Fuse Panel

#1/0 AWG is typical wire size.
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Figure A-3

QBL12 SENSE and DCON connections
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Installing a @QBL15 power system

A power plant consisting of the QBLI5 Power Distribution Box and NT6D52
or NTOR72 Switched Mode Rectifier can be used with options21, 21E, 51,

6 1,and 6 1 C. The NT6DS52 are discontinued and are replaced by NTOR72
rectifiers.

One (QBL15 distribution box is needed for every three NT6D52 or NTOR72
rectifiers; up to two QBL15 units can be used per system. Thismeans a

QBL15 power system can support atotal of six rectifiers that support a
maximum of twelve modules.

NTOR72 rectifiers operate on 240 V ac at 20 amps input current
NT6DA5?2 rectifiers operate on 240 V ac at 20 amps or 120 V ac at 30 amps:

Each rectifier comes equipped with a 20-amp cord and plug for use at 2051240
V ac. One IG-L6-20 or L6-20 receptacle is required for each rectifier.

Note: Do not exceed minimum and maximum input voltage limits of
180t0 250V ac for NT6DS52 rectifiersand 176 to 280 V ac for NTOR72
rectifiers. If only 240V ac service is available, use a voltage regulation
device so the 250 V ac limit cannot be exceeded.

Refer to Figures A-4 and A-5 throughout the procedures for installing QBL15
distribution boxes and NTOR72 rectifiers.

The dimensions of the QBL15 components are givenin Table A-2.

Table A-2
Equipment dimensions
Width Depth Height
Equipment

cm in. cm in. cm in.
NT6R52 Rectifier 48.3 19.0 35.6 14.0 25.4 10.0
NTOR72  Rectifier 48.3 19.0 35.6 14.0 25.4 10.0
NT7D12 Rectifier Rack 52.7 20.5 38.1 15.0 132.0 52.0
QBL15 Power Distribution Box 55.9 22.0 24.1 9.5 63.5 25.0
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Figure A-4
NTOR72 rectifier-front view
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NTOR72 rectifier-rear view
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Note: The TB3 label may be located in a different position.
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Mounting NTOR72 rectifiers

Use this procedure to install NTOR72 rectifiersin anNT7D12 rectifier rack.
The NT7D12 Rectifier Rack Assembly supports up to threerectifiers. Up to
two racks can be used per system.

Each rectifier requiresoneNT7D1204 Mounting hardware kit and a
NT7D 120 1 Rectifier Baffle assembly that consists of a set of support brackets
and a heat baffle plate.

1

Position the rectifier rack. Install abolt in each of the four holes at the
base of the rack to secure the rack to the floor.

If not already installed, mount an NT7D 120 1 baffle assembly on the rack
directly below the space for the rectifier (see Figure A-6).

Secure the baffle assembly to the rack with the eight mounting screws
provided (see Figure A-7).

Attach NT7D1204 Mounting brackets to NTOR72 rectifiers (see Figure
A-8)

Mount the rectifier directly above the baffle assembly. Secure the
rectifier to the rack with eight mounting screws and to the baffle
assembly with two self-tapping screws (see Figure A-8).

Note: For proper weight distribution, install rectifiers starting at the
bottom of the rectifier rack.

Remove the rear cover from the rectifier (Ieave the cover off until the
rectifier and the QBL15 distribution box are connected).

If the AC power cord is not installed, connect it to the rear of the rectifier
as shown in Figure A-5. Do not connect it to the commercial power outlet
at this point.

Perform continuity test from the ground prong on the power cord to the
rectifier chassis.

Install al-1/4 in. conduit fitting as shown in Figure A-5.

Neatly secure the AC power cord and other external wiring to the
rectifier rack with plastic cable ties.
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Figure A-6
NTOR72 rectifiers and NT7D12 rectifier rack
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A-l1

Figure A-7
NT7D1201 baffle assembly mounted in rack
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Figure A-8
NTOR72 rectifier mounted in rack
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Measuring and adjusting NTOR72 rectifiers

Use this procedure to measure and adjust the high voltage shutdown and float
voltage for each NTOR72 rectifier.

Note: Although rectifiers are adjusted during manufacture, they should
be measured and, if necessary, readjusted on site.

1  Setthe AC BRKR switch on the front of the rectifier to OFF. If
connected, disconnect the power cord.

2 If connected, disconnect the wires form the +SENS and -SENS terminals
on TB4. Install one jumper from the +OUT terminal the +SENS terminal
and an other jumper from the -OUT terminal to the -SENS terminal on
TB4 (see Figure A-5).

3 Connect avoltmeter to the +OUT and -OUT terminals on TB4.

4  Plug the power cord into the commercial power outlet. Set the DC circuit
breaker to ON and set the AC BRKR switch to ON, wait for the ON/RFA
LED to turn GREEN.

5 Check thevoltmeter. Slowly turn the FLT (float voltage adjustment, see
Figure A-4) potentiometer clockwise and note the output voltage level
where high voltage shutdown occurs. Record this voltage.

6 Slowly turn the FLT potentiometer slightly counterclockwise to lower the
rectifier output voltage to a point just below the shutdown voltage. Reset
the rectifier by setting the AC BRKR switch to OFF, then back to ON.

If the shutdown voltage you recorded does not fall within the range of
acceptable values (see Table A-3), adjust the rectifier asfollows:

Turn the HV SD (high voltage shutdown adjustment, (see Figure
A-4) potentiometer fully clockwise.

Check the voltmeter. Turn the FLT potentiometer until the voltmeter
indicates the desired high voltage shutdown value.

Slowly turn the HV SD potentiometer counterclockwise and stop
when the ON/RFA LED turns RED and the voltmeter reading drops
to approximately 0 volts, indicating that the rectifier has shut down.
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s  Turn the FLT potentiometer 1/4 turn counterclockwise.
+  Set the AC BRKR switch to OFF, then back to ON.

Check the voltmeter. Slowly turn the FLT potentiometer clockwise.
The voltmeter reading should increase until the desired high voltage
shutdown value is reached and then drop to 0 volts.

If necessary, repeat these adjustments until the desired level for high
voltage shutdown is set.

7 Turn the FLT potentiometer to obtain the desired float voltage reading
(see Table A-3). Set the AC circuit breaker to OFF and then back ON.

8 If wires where removed from the SENS terminals on TB4, remove the
jumper straps and reconnect the black wire to +SENS and the red wire to

-SENS. Store the jumper straps under the two screws provided adjacent
to TB4.

9 Perform this procedure on each rectifier.

Table A-3
Rectifier settings
Specification Range
High voltage shutdown -56.5 to -57.5 V
Float voltage -51.5 to -54.0 v
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Installing a @BL15 distribution box

Use this procedure to install and connect a QBL15 distribution box. When
two QBL15 units are installed, connect the battery only to the distribution box
with the functional circuit breaker.

Table A-4 summarizes the connectionsin this procedure.

1 Unpack the QBLI1S5. Inspect the unit and the meters for damage.

CAUTION
The QBL15 distribution box weighs approximately 25 kg (50 Ib).

2 Mount the distribution box securely on a wall or other suitable surface:
Mount the unit approximately 1.2 m (4 ft) from the floor.

If batteries are used, mount the unit close enough to the batteries to
allow avoltage drop of not more than.25V (.50 V on theloop) on
the #1/0 AWG wire between it and the batteries.

3 Open the front cover of the QBL15 and remove the plate that covers the
main circuit breaker (or main fuse-CRS200). Set the circuit breaker to
OFF (or remove the fuse).

4 Install and connect a red #//0 AWG wire between the negative terminal
of the battery string and the negative input at the top of the circuit breaker
(or fuse) in the QBL15 (see Figure A-9).

5 Install and connect a black #//O AWG wire between the positive terminal
of the battery string and the positive bus in the QBL15.

6 Replace the plate that covers the main circuit breaker (or fuse). Leave the
front cover open to connect the QBL1S5 to the rectifiers.

Table A-4
Cabling to connect a Q@BL15 to batteries

AWG [Color Arom battery string To QBL15

#1/0 Red Negative terminal Negative input at the top of the circuit breaker (or fuse)
#l/0O Black | Positive  terminal Positive  bus
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Figure A-9

QBL15 battery connections
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Adding a second QBL15
Table A-5 summarizes the connections in this procedure.

1 Unpack and mount the QBL15.

2 Open the front cover of the unit and remove the plate that covers the main
circuit breaker (or main fuse-CRS200).

3 Install and connect ared #4 AWG wire between theinitially installed
QBL15 and the second QBL15.

Before you install the wire, crimp aring lug on each end, or use a
compression fitting like the type on the positive bus.

The connection point on each unit is a 1/4-20 stud located at the top
of the large heatsink (see Figure A-9). Note that there are already
four wires connected to the stud.

4 Install and connect a black #4 AWG wire between theinitially installed
QBL15 and the second QBL15. The connection point on each unit is a
compression fitting, labeled GND POS (+) , on the positive bus.

5 Do not set the main circuit breaker of the second QBL.15 to ON (or do
not reinsert the main fuse in the box).

6 Replacethe plate that coversthe main circuit breaker (or main fuse).
Place a tag labeled “CIRCUIT BREAKER IS NON-FUNCTIONAL” on
the circuit breaker in the second QBL15.

Table A-5
Cabling to add a second QBL15
AWG Color From first QBL15 To second QBL15
#4 Red Stud on the heatsink Stud on the heatsink
#4 Black GND POS (+) GND POS (+)
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Connecting NTQR72 rectifiers to the QBL15 distribution box

All wiring between the QBL15 and the rectifier must be contained in the same
conduit. A 1-1/4 in., or equivalent, flexible-type conduit is required. Install
the conduit in one of the conduit openings on the top of the QBL15 (choose
one of the openings near the rear so the door can be closed).

One NT6D54 field wiring kit isrequired for every three rectifiers connected
to aQBL135. Thekit contains one male connector (A0290885), two mounts
for cable ties (P0594300), four connector contacts (A0290890), and two cable
ties (P0567232).

Table A-6 summarizes the connections for this procedure.

1 Ineach rectifier, install #4 AWG wires for -48 V and 48 V return
connections (see Figure A-10):

. Thewires must not be longer than 30 m (100 ft).

For 48 V return, connect a black wire from terminal 2 on TB3 in the
rectifier to the positive busin the QBL15.

For -48 V, connect ared wire from terminal 1 on TB3 in the rectifier
to chargeterminal 1,2, or 3on TB 1inthe QBL15.

2 In each rectifier, install #22 AWG wires for + SENS, —~ SENS, and
DCON connections (see Figure A-10). (A full pair of #24 AWG station
wire can be used instead of one, #22 AWG wire. Wrap appropriately
colored tape near the ends of each station-wire pair )

Note: The (+) and () sense lead pairs from arectifier must connect to

TB3 in the QBL1S, with the first rectifier connected to TB3-1and TB3-2
(+ and -~ sense, respectively). A second rectifier connects to TB3-3 and

TB3-4, etc.

+  Connect a black wire between the + SENS terminal on TB4 in the
rectifier and terminal 1, 3, or 5 on TB3 in the QBL15.

Connect ared wire between the = SENS termina on TB4 in the
rectifier and terminal 2,4, or 6 on TB3 in the QBLI5.

Connect a blue wire to the DCON terminal on TB4 in the rectifier.
Thiswire will connect to the field wiring kit (installed in the next
step) in the QBL15.

System installation procedures 553-3001-210




NTOR72,NT6D82,QBL12, QBL15, QCA13  A-19

3

8
9

Install an NT6D354 field wiring kit in the QBL15 (see Figure A-l 1).

Remove approximately 6 mm (1/4 in.) of insulation from the end of
the blue DCON wires from termina 5 on TB4 in the rectifiers.

With an AMP 90296-type crimping tool, install one connector
contact (A0290890) on the skinned wires.

Label the wires DCON 0, DCON 1, or DCON 2 as appropriate.
Insert the connector contact in the male connector (A0290885).

Connect the male connector to the female connector (A0290886) on
the end of the NT8D46AT cable to the system monitor.

Secure the DCON connectors to the left inside panel of the QBL15
with the cable tie mounts and cabl e ties supplied with the kit.

Make sure all rectifiers in the system are properly connected.

Set the AC circuit breakers on all rectifiers to OFF and all circuit
breakers on al Meridian 1 columns to OFF.

Set the CBO circuit breaker on just one Meridian 1 column to ON to
establish a minimum |oad.

Adjust rectifier float voltage as follows:
Set the AC and DC circuit breaker on asingle rectifier to ON.

At the QBL15, connect a voltmeter to the (+) and (-) test points
(located with the QPC188 Battery Monitor). Adjust the FLT
potentiometer on the energized rectifier to obtain the desired float
voltage reading, £ 5mV dc.

Set the AC circuit breaker to OFF.
Repeat step 7 for all remaining rectifiersin the system.

Disconnect all rectifier power cords until the system is placed in
service.
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Table A-6
Cabling to connect NTOR72 rectifiers to the QBL15 distribution box
AWG Color Connection From rectifier To QBL15
#4 Black 48 V retun Terminal 2 on TB3 GRD POS (+)
#4 Red —A8YV Terminal 1 on TB3 Terminal 9, 10, or 11 on TBf1
#22 Black + sense + SENS terminal on TB4 Terminal 1,3, or 50on TB3
#22 Red - sense — SENS terminal on TB4 Terminal 2, 4,0r 6 on TB3
#22 Blue DCON DCON terminal on TB4 Field wiring kit; see Fig. A-l 1
Figure A-1 0

Rectifier to QBL15 connections

QBL15 distribution box

w1
ND iti
NTOR72 rectifier [ 009 GND POS () positive bus
T83 ifi
; oy #4 AWG red (note 2 To other rectifiers (note 1)
% 48V | GE
2 e 44 AWG black — 1 [ ARGE — 4—, 9 ARGE
(note 2) o [ofojofofofo |QJ_
TB4| o 1 I
Lo s B! ﬁ Ci
-SENS L
ol -ouT B2 To other
DCON MONLTOR rectifiers
DCON field eo.n_P_
wiring kit !
To other . | . NT8D46AT cable to
rectifiers J4 on system monitor

#22 AWG blue (DCON) B3 (o)

” l
< © & |- SENSE
P— ®
To other™ © 5 |+ SENSE
rectifiers - ~0 4 |~ SENSE
o
- 0 3 |+ SENSE
#22 AWG red (- SENSE)— -0 2 | - SENSE
- #22 AWG black (+ SENSE)- © 1 {+SENSE

Note 7: All wiring between the rectifier and the ~QBL15 is contained in the same conduit,
Note 2: Use single cable for 30 m (100 ft) or less, double cable for 30 to 60 m (100 to 200 ft).
Note 3: The terminal function is marked, but the terminal numbers may not be marked. 553-3041
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Figure A-l 1
NT6D54 field wiring kit connections
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Installing a QCA13 power plant

The QCA13 DC Power Plant can be used with options 7 1 and 8 1 (and larger
option 6 1 and 61C configurations).

The QCA13 consists of fusing and distribution hardware, monitoring and
control equipment, and up to four NTS5CO3 rectifiers. Up to two supplemental
cabinets can be added, with up to four rectifiers in the first supplemental
cabinet and up to two rectifiers in the second cabinet, for a total of ten
rectifiers and atotal system capacity of 500 amps.

Each of these rectifiers operates from a nominal 208/240 V ac at 23/2 1 amps.
Each rectifier is generally hard-wired to the commercial power source. One
30-amp circuit is required for each rectifier.

Toinstall aQCA13, follow the instructions provided with the QCA13
equipment.
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Installing safety ground/protective earth and
logic return wiring

The single point ground required by the system can be an isolated ground (1G)
bus or AC equipment ground (ACEG) bus in the service panel or transformer.
The system is to be connected to safety ground/protective earth in accordance
with national requirements. For international use, the system is to be
connected to safety ground/protective earth in accordance with Paragraph 2.5
of EN60950/TEC950.

Note: Refer to Installation planning (553-3001-120) for a complete
description of approved ground sources and methods. Insulated ground
wire must be used for system grounding.

Depending on the distances between columns and the service panel, safety
ground/protective earth wiring can be daisy-chained or run independently
from each column to the service panel.

Figures A-12, A-13, A-14, and A-15 show the ACEG as the single point
ground and safety ground/protective earth wiring in daisy-chain
configurations.

Multiple-column systems often use a logic return equalizer (LRE) as the point
where the logic return wires from different columns are consolidated before
connecting to the single point ground. The NT6D5303 large LRE (usually
used with DC power systems) is available from Northern Telecom.

The LRE used with the QBL 12 is a copper bus bar that is mounted on awall
next to the QBL 12. The positive busin the QBL15 is used asthe LRE. The
L RE used with the QCA 13 islocated on top of the QCA 13 cabinet. The LRE
used with the NT6D82 is a copper bus bar mounted in the control/distribution
panel or the power plant.

Figures A-12, A-13, A-14, and A-15 show the logic return points and wiring
configurations.
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Figure A-l 2

NT8D62 Ground and logic return distribution—NT6D82 Power System

Meridian 1 Service

——m——m———m——y panel
120 V
receptacle
ACEG
See

7Note1

AC input

1
|1
s
Battery /logic return and

Safety ground safety ground reference
(#6 AWG, min) (#6 AWG) l

Optional

Batteries

S mEEm et
Rack (see Note 2)
AC conduit.

Note 7: DC power feeds to Meridian 1 pedestals. Each feed consists

of two BAT (=), two BATRTN (+), and one LRTN (+) conductors.
Note 2: Up to three NT6DB82 rectifiers can be equipped in a rack
total of 300 amps.

for a
553-3160
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Figure A-1 3
QBL12 ground and logic return distribution

AC input

Meridian 1 Service

panel’

120V — F
receptacle*

Safety ground
(#6 AWG, min)
(see Note 2)

Conduit
(see
Note 1)

Battery / logic
return reference

Safety ground

Customer provided

e AC conduit
rectifier / battery plant

Note 7: DC power feeds to Meridian 1 pedestals. Each feed consists of
two BAT (-}, two BATRTN (+), and one LRTN (+) conductors. If required,
conductors can be run in conduit, as shown.

Note 2: With customer provided power equipment, the Meridian 1 frame
requires a direct connection to the ACEG. In addition, the positive bus bar

in the customer provided equipment must connect to the ACEG.

553-3161
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Figure A-14
QBL15 ground and logic return distribution

AC input

Meridian 1 Service,

——— panel
120V
receptacle
[ ACEG
Safety ground
(#6 AWG, min)
See Note 1

7

Battery / logic return and
safety ground reference

(HEAWG)

Optional
Batteries

Cord

AC conduit
E—:\’_:—:—Eil‘- Rack (see Note 2)

Note 1: DC power feeds to Meridian 1 pedestals. Each feed consists of
two BAT(-), two BATRTN(+), and one LRTN(+) conductors.

Note 2: Up to three NTOR72 rectifiers can be equipped in a rack fo total
of 75 amps.

5533159
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Figure A-15

QCA13 ground and logic return distribution

AC input
Meridian 1 Service
5%%!% panel
120V
receptacle
ACEG

Conduit 4 Note 3
(see Note 1)

p A
- N
. .
QCA13NcabTet LRTN | | BATRTN BAT
(see Note 4) !
+
Ground window
(LRE) Battery /
logic return
Ootional reference
ption
batieries |~ See Note 2
Safety ground

( AC conduit

Note 1: DC power feeds to Meridian 1 pedestals. Each feed consists of two
BAT (=), two BATRTN (+), and one LRTN (+) conductors. If required,
conductors can be run in conduit, as shown. BAT (-) connects to the
appropriate fuse in the rectifier cabinet.

Note 2: The QCA13 cabinet does not contain a bus for terminating individual
battery and logic returns. A ground window should be used to consolidate all
battery and logic returns.

Note 3: This conductor and the safety ground must be  #6 AWG, minim

Note 4: Up to four NTS5COS3 rectifiers can be equipped in a QCAI3 cabinet for
a total of 200 amps.

553-5542
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Installing safety ground/protective earth wiring

WARNING
Failure to follow grounding procedures can result in unsafe or faulty
equipment. See Installation planning (553-3001-120) for a complete
description of approved ground sources and methods.

1 Make sure all pedestals are disconnected from the power source.

With an NT682, QBL12, or QCA13, remove the associated
30-amp fuse.

With a QBL1S, set the circuit breaker to OFF (or remove the main
fuse).

2 At the rear of the pedestal, remove the plastic safety cover over the
terminal block to access the safety ground/protective earth lugs (leave
the cover off until all pedestal connections are made):

Loosen the three screws holding the cover.

Lift the cover up, then over the three mounting screws on the front
panel of the cover.

3 Connect the safety ground/protective earth wire:

Note: Insulated ground wire must be used for system grounding.

For a single-column system, connect a #6 AWG wire from the ground
source in the service panel to a ground lug on the pedestal.
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For a multiple-column system, connect a #6 AWG wire from the
ground source in the service panel to a ground lug on the closest column,
Daisy-chain #6 AWG ground wires from one pedestal to the next,
connecting all of the columns (or run a#6 AWG wire from the ground
source to each column individually).

= =
=il

\

]

553-3085

From To ground/protective Terminate on
ground source  earth lug (or service panel) last column

Note: With the NT7D67CB PDU, the safety ground/protective earth
wire must be routed within the cable-tie saddles and under the cable
restraint bar at the base of the pedestal.

Place a warning tag (WARNING-TELEPHONE SYSTEM GROUND
CONNECTION-DO NOT DISCONNECT) on the connection at the
ground source.
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Connecting the PDU

A readily accessible disconnect device for input power is required.

CAUTION
DC power for the NT7D09 Pedestal must be provided with circuit

protection of 30 ampsfor the BAT 0,1and BAT 2,3 feeds (see
Figure A-16).

Circuit breakers must be located next to each other and labeled to show

that
both must be shut off to remove all power to the system.
Figure A-16
Circuit protection for the PDU
- 48 V source NT7D67CB PDU
Citcuit protection Terminal block
Max 30 A
BAT
€ o ® o1
Max 30 A
BAT
—-48V 23
BATRTN
01
Ground $ BATRTN
busiLRE ® 23
@ LRTN
553-5346
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A maximum loop drop of two voltsis allowed between the PDU, or junction
box, and the external power equipment. See Table A-7 for alowable wire
sizes. See Power engineering (553-3001-152) for detailed information on
calculating wire size.

Note: Conduit is required with the NT7D10 PDU.

Table A-7
Wire gauge requirements with two 30-amp feeds (five wires)
Length #8 AWG #6 AWG Single #4 AWG Double #4 AWG
0-3 m (10 ft) Yes Yes Yes Yes
3-6 m (20 ft) Yes Yes Yes Yes
6-9 m (30 ft) Yes Yes Yes Yes
9-12 m (40 ft) Yes Yes Yes Yes
12-15 m (50ft) Yes Yes Yes Yes
15-18 m (60 ft) No Yes Yes Yes
18-21 m (70 ft) No Yes Yes Yes
21-24 m (80 ft) No Yes Yes Yes
24-27 m (90 ft) No No Yes Yes
27-30 m (100 f-t) No No Yes Yes
:30-60 m (200 ft) No No No Yes
over 60 m (200 fi) No No No No
Note 1; Two 30-amp feeds are typically adequate for a column with four modules (five wires total-two
30-amp feed pairs plus logic return).
Note 2: If dual conduit is used, the wires must be run in battery/battery return pairs, with one pair in one
conduit and the other pair, plus logic return, in the other conduit.
Legend: Yes = Wire size is adequate for the distance.
No = Wire size has too high a voltage drop and is inadequate for the distance.
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The

following equipment islocated in the rear of each pedestal (see

Figure A-17) in Meridian 1 columns:

Figure A-1 7
DC power equipment in

The PDU distributes power to the entire column.

The field wiring terminal provides the connection point for wiring
brought into the pedestal.

A circuit breaker is provided for each module in the column and for the
blower unit.

Note: All column circuit breakers will trip if a column thermal overload
is detected or a DC-power low-voltage condition is sensed.

The system monitor checks the column temperature, cooling system

status, and system voltage status, and controls alarms and line transfer
states accordingly.

the rear of the pedestal—NT7D67CB PDU

Svstem monitor / power supply assemblv

(@

%) NT7D10CA @\

o O

J3 J5 Jé J4
=7 =2

© o

/

Circuit
breakers

% -
p—) 2 &
@ O O —@— @ @ @
Safety cover-the
Q@0 @ field terminal block @ @\ @
L@ BLO/ CBO CBi 8 is behind the cover 8 cB2 CB3®

Circuit
breakers
553-5488

Filter / Power distribution unit assembly
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With the NT7D67CB PDU, the safety ground/protective earth wiresand all
wiring to the terminal block in the PDU must be routed within the cable-tie
saddles and under the cable restraint bar at the base of the pedestal (see
Figure A-18).

Conduit is not required with the NT7D67CB PDU. However, 1-1/4 or 3/4 in.
conduit can be used if local codes or individual installations requireit.
Conduit can be routed down through the column from overhead racks or up
through the floor. Conduit clamps and the hardware to fasten the conduit are
provided in the pedestal. If the NT7D0902 Rear Mount Conduit Kit is used,
conduit can enter from the rear of the column (above the floor).

Note: If you are connecting the power system to avintage AA or DA
NT7D10 PDU, go to “Appendix B: NT7D10 PDU connections.”

Figure A-18
Cable routing in the rear of the pedestal—NT7D67CB PDU
; | 0 ' NﬁD1oéaA =~
I @ BB U @ @
Ea ) T Es
2 © QO @
ik NTzZD67CB @ BAT BAT BATRTN BATATN @“’J‘J#ﬂ‘g‘?“
o | @ 0 o 7ot g o @
_ 2 0 0 o o |1
@ BLO CBO CBI 8 CcB2 csa@ e
O (o]
j‘ / 1
Cable-tie saddle Cable restraint bar Cable-tie saddle
553-5468

System installation procedures 553-3001-210




A-34 NTOR72, NT6D82, QBL12, QBL15 QCA13

Preparing the NT7D67CB PDU

"When a system is shipped, a set of screws secures the leveling bracket at the
rear of the NT7D67CB PDU to protect the PDU from vibration damage
during transit. The shipping screws should be removed during initial
installation.

1 For access to the rear of the PDU, temporarily remove the blower unit in
the front of the pedestal:

Turn the screws on the front of the blower unit counter-clockwise.

Grasp the lip at the top edge of the blower unit. Slide the unit out of
the glides and onto the bottom ledge of the pedestal. Lift the unit out
of the pedestal. (Keep the blower unit in an upright position.)

2 Remove the two shipping screws holding the PDU to the vertical shield
in the pedestal.

3 Reinstal the blower unit:
Set the blower unit on the bottom ledge of the pedestal.

Tilt the back of the blower unit up slightly so it will slide into the
pedestal glides (you may need to lift the unit). Gently push the unit
into position.

Tighten the screws on the front of the blower unit.
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Connecting power to the NT7D67CB PDU

To connect the external power system to the PDU, use the following
procedure for each column (this procedure gives the connections for a
four-module column).

Note: All wiring to the PDU must be routed within the cable-tie saddles
and under the cable restraint bar at the base of the pedestal.

1 If ajunction box is used, insert the conduit from the junction box into one
of the conduit access holes in the pedestal.

Connect the wires from the junction box to the matching connections on
the terminal block on the PDU:

Connect thered wiresto BAT 0,1 and BAT 2 3.
Connect the black wiresto BATRTN (,1 and BATRTN 2,3,
Connect the remaining wire (orange or white) to LRTN.

Note: If ajunction box is used, the connections described in steps 2
through 4 apply to the junction box rather than the PDU.

2 Connect the red BAT (—48 V) wires.
At the power plant:

For an NT6D82, connect the wiresto the first two circuit breakers
in the main control/distribution panel (see Figure A- 19).

For aQBL12 or QCA13, connect the wires to the first two
available 30-amp fuse output connections on the -48 V terminal
panel (see Figure A-20).

Note: Each 30-amp fuse output has two connection points on the
distribution panel. Only one 30-amp connection point is required for
every two modules; typicaly, #6 AWG is adequate (#4 AWG can be
used).

System installation procedures 553-3001-210




A-36 NTOR72,NT6D82, QBL12, QBL15, QCA13

For a QBL1S, connect the wires to terminals], 2, or 3
(DISCHARGE) on TB1 (see Figure A-21).

At the PDU, connect the wires to the terminal block (one wire feeds
two modules):

For modules 0 and 1, connect to BAT 0,1.
For modules 2 and 3, connect to BAT 2,3.
3 Connect the black BATRTN (48 V return) wires:
¢ At the power plant:
For an NT6D82, connect two wires to the ground bus/LRE.
For a QBL12 or QCA13, comnect two wires to the LRE.
For a QBL1S, connect two wires to the positive bus.

At the PDU, connect the wires to the terminal block (one wire feeds
two modules):

For modules 0 and 1, connect to BATRTN (,1.
For modules 2 and 3, connect to BATRTN 2.3.
4 Connect the LRTN wire (orange or white):
At the power plant:
For an NT6D82, connect the wire to the ground bus/LRE.
For a QBL12 or QCA13, connect the wire to the LRE.
For a QBL1S5, connect the wire to the positive bus.
+ Atthe PDU, connect the wireto LRTN on the terminal block.
5 Reinstall the plastic safety cover over the terminal block:
Lower the front panel over the mounting screws on the PDU.
+ Tighten the three screws holding the cover.

6 Close the covers on the power plant.
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Figure A-19
PDU to NT6DB82 connections
To system TB2
single-point Battery ( +) 7 _OCA_C
ground connection 20 _OCA _NO
£ 19__GND
18 LVD MJR
17_LVDMJ
D) O000O0 3) OO0 0O
16 LVD MNR
®®oooooooo oo 15 VO W
3 Ground busbar/ LRE 14_FA _C
Ly 13 __FA__NO
SNERR 12_MN_C
3 NT6D82 power plant s T
i distribution panel 9 M NO
b 8 ivAz C
e 7 _LVA2 _NO
b I N 6 LVAI_C
b g D Q g 5 LVAT_NO
b — — — Up to 16 breakers- w = 4 _HVAZ_C
Ty 3__nvA2 NO
w3 2 _HVA1_C
iy Column#1- — — - — — — - — — — Column # 8 1~_HVA1T NO
"N
N Battery (- ) Trip: 1 wire; brown (Note 2)
: § P Note 1 connection Alarm: 1 wire; orange
NN Shunt IDCON 1,2,3: 3 wires; green, white. red
%
] DCON 0: 1 wire; black
1 - -~
L N
b To system monitor
i1 via NTBD46AV cable
vy
=%
. oN
T
N BLO (blower), To PDU
h CBO (moduie 0), .
"y connections
E E CB1 (module 1) in pedestal
AN To
3y CB2 (module 2), —\
T / A
2 CB3 (module 3)
3 f f
Ny
Yy
1
noN =) ) (+) (+)
RN BAT BAT BATRTN BATRTN LRTN
Ty 0,1 23 0,1 23
O
n .
i 1 .
oy
“ N
'l' R SR AN S ] N '
T AR AR A T AR R AR R AR L R R R R
Note 7: Either connecting bar or LVD contacts.
Note 2: Do not connect trip lead if LVD option is installed. 5535133
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Figure A-20
PDU to QBL12 or QCA13 connections
To LRE/ground bus
2 §\§ .
N Power/battery distribution panel
NI
§ \ jolojojelololelolelaelolelololelolelelolelolelole!
IR 1l2]3[415[gl7[8f0[10l11]12
N njolelolololoelelntelolnlelulnlolelelolnl61n1616
§§\§§ | 1000000000000000000000000~ |
NN
§\ | Fl F2 F3 F4 F5 F6 F7 F6 F§ F{ O F{ 1 F12 |
| F13 F14 F15 F16 F17 F18 F19 F20 F21 F22 F23 F24 |
Fuse Panel
Terminal block in
the pedestal
To BLO,
CBO, CB1
(blower.
module 0, To CR2
R i)
553-3093
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Figure A-21
PDU to @BL15 connections
Part of QBL.1 5 distribution box
W1 GRD POS (+) positive bus
o o o o o O @& @& @ |
DISCHARGE CHARGE.
3 1——'| l_2—] [—3ﬂ |—‘—4—] 1 2
1 21 3 4 5| 6 7 8| 9|10 M1
vjojo|lQololo|o|olololo]|o
TB1
3
\\\‘\\\\\\\\\s
N Terminal block in
N the pedestal
§ ToBLO,
§ CBO, CB1
N (blower,
§ module 0, To CB2.
N module 1) CB3 To connections
3 (module 2, in pedestal
N T module 3) *
A [ l
i 0 ) &) @)
N BAT BAT BATRTN BATRTN LRTN
N 0/1 2/3 0/1 2/3
N
3
N
553-3091
Note: One 30 amp feed per two modules.
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Connecting the NT8D22 system monitor
See “ Configuring the system monitor” on page 1 1-1 to

configure system monitor switch settings
cable the system monitor to the SDJ port
cable system monitors in a multiple-column Meridian 1

cable the system monitor to PFTUs or externd alarms

Use the following cables to extend the alarm and trip leads from connector  J4
on the master system monitor to the external power equipment (conduit is not
required):

For an NT6D82, use an NT8D46AV cable (see Table A-8).
For a QBL 12, use an NT8D46AW cable (see Table A-9).
For a QBL15, use an NT8D46AT cable (see Table A-10).
For aQCA13, use an NT8D46AV cable (see Table A-l 1).
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An NT8D46BV cable, 20 m (64 ft), or NTSD46CV cable, 33 m (100 ft). can
be used instead of the NT8D46AYV cable. Connections are the same as the
NT8D46AV cable.

Table A-8

NT6D82 alarm and trip lead connections—-NT8D46AV cable

Color Description Copnection at 182
in the NT6D82

BL DCON 0 MNA (NO), position 11
R DCON 1" MJA(NO), position 9
W DCON 2* MJA(NO), position 9
GR DCON 3" MJA(NO), position 9
OR Alarm LVA2 (NO), position 7
BL not used —

BR not used —

Y not used -

v not used —_

Connect the red, white, and green wires together at ~ MJA.
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gaé)ll_elZAa?arm and trip lead connections—NT8D46AW cable
Color Description COF};]E:;}I;OHQBQ:JZB3
BL DCON 0’ Terminal 6
R not used —
w not used —
GR not used -
OR Alarm Terminal 3
BL not used -
BR Trip Terminal 4
Y not used —
N not used -—
*Also terminate the DCON connection from the rectifier on terminal 6.
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Table A-1 0
QBL15 alarm and trip lead connections—NT8D46AT cable

Color Description COS}”?;S%E‘}QBZ
BL DCON 0 '
R DCON 1 *
W DCON 2 )
GR not used —
OR Alarm Terminal 5
BL not used —
BR Trip Terminal 6
Y not used —
\Y not used —

‘The A0290885 male connector in the QBLI5 connects the DCON wires from the
rectifiers to the A0290888 female connector on the end of the  NT8D46AT cable.
See “Connecting NTOR72 rectifiers to the QBLIS distribution box” on page A-l 8 to
install the A0290885 connector.
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Table A-11
QCA13 alarm and trip lead connections—NTBD46AV cable
Color Description Copnection at TSA
in the QCA13
BL not used -
R not used -
W not used _
GR not used _
OR Alarm Terminal 50
BL not used _
BR Trip Terminal 49
Y not used _
v not used -
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Appendix B: NT7D10 PDU connections

Figure B- 1 shows the location of the vintage AA or DA NT7D10 PDU in the
rear of the pedestal. To connect the external power system to the PDU, use
the following procedure for each column (this procedure gives the

connections for a four-module column).

The —48 VV (BAT), 48 V return (RTN), and logic return (LRTN) wires must
be installed in conduit, and must be installed in the same conduit.

Figure B-l

Power equipment in the rear of the pedestal—NT7D10 PDU

} System monitor,
' 0 (S o)
{ : Lem oo ‘
] ']
COHD Pl
o A\ w,
/ - :
7 -
Circuit breaker bank Ground lugs Field wiring terminal
(below PDU) 553-5385
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B-2 NT7D10 PDU connections

Connecting power to the NT7D10 PDU

1 Toaccessthefield wiring terminal block (TB 1) in the bottom of the
pedestal, you must remove the PDU:

Remove the I/O safety panel in module O (bottom module).

Disconnect the power plug (J1) and the system monitor ribbon cable
between module 0 and the PDU .

Note: To disconnect the power plug, you must press alatch trip on the
front and rear of the plug. Y ou may need to use a screwdriver blade
against the latch trip on the front of the plug.

¢ |If the module has anSDI paddle board installed on the backplane,
temporarily remove the paddle board to avoid damage.

Disconnect cables from the faceplate of the system monitor.

Loosen the retaining screws that secure the PDU and pull the unit
out of the pedestal.

2 If ajunction box is used, insert the conduit from the junction box into one
of the conduit access holes in the pedestal.

Connect the wires from the junction box to the matching connections on
the terminal block in the pedestal:

Connect thered wiresto BAT 0 through BAT 3.
Connect the black wiresto RTN 0 through RTN 3.
Connect the remaining wire (orange or white) to LRTN

Note: If ajunction box is used, the connections described in steps 3
through 5 apply to the junction box rather than to the PDU.

System installation procedures 553-3001-210




NT7D10 PDU connections B-3

3 Connect the red BAT (-48 V) wires:
At the power plant:

For an MFA150 or NT6D82, connect two wires to the first two
circuit breakers in the main control/distribution panel (see
Figure B-2 for MFA 150, Figure B-3 for NT6D82).

For aQBL12 or QCA13, connect two wires to the first two
available 30-amp fuse output connections on the -48 V terminal
panel (see Figure B-4).

Note: Each 30-amp fuse output has two connection points on the
distribution panel. Only one 30-amp connection point is required for
every two modules; typically, # AWG is adequate (#4 AWG can be
used).

For a QBL15, connect the wires to terminals], 2, or 3
(DISCHARGE) on TB1 (see Figure B-5).

At the pedestal, connect the wiresto the terminal block:

For modules 0 and1, connect to BAT 0 and add a strap (if not
already installed) between BAT 0 and BAT 1.

For modules 2 and 3, connect to BAT 2 and add a strap (if not
already installed) between BAT 2 and BAT 3.

4  Connect the black BATRTN (48 V return) wires:
At the power plant:

For an MFA150 or NT6D82, connect two wires to the ground
bus/LRE.

For a QBL12 or QCA13, connect two wires to the LRE.
For a QBL15, connect two wires to the positive bus.
At the pedestal, connect the wiresto the terminal block:

For modules 0 and1, connect to RTN 0 and add a strap (if not
already installed) between RTN 0 and RTN 1.

For modules 2 and 3, connect to RTN 2 and add a strap (if not
already installed) between RTN 2 and RTN 3.
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§ Connect the LRTN wire (orange or white):
At the power plant;

’ For an MFA150 or NT6D82, connect the wire to the ground
bus/LRE.

For a QBL12 or QCA13, connect the wire to the LRE.

For aQBL15, connect the wire to the positive bus.

At the PDU, connect the wire to LRTN on the terminal block.
6 Reingtal the PDU:

In the front of the pedestal, set the switch on the front of the blower
unit to OFF (down). Unseat the blower unit. Slide the unit forward
approximately 7.5 cm (3 in.).

Insert the PDU and secure it with its retaining screws.

Insert the blower unit until it is properly plugged into the PDU. Set
the switch to ON.

Reconnect the system monitor and power cables from module 0 to
the pedestal.

Reinstall the SDI paddle board on the backplane if one was
removed.

Reinstall the I/O safety panel.
Reconnect cables to the faceplate of the system monitor.

7 Close the covers on the power plant.
To connect the NT8D22 system monitor, go to the appropriate chapter:

— For an MFA150 or NT6D82, see “ Configuring the system monitor” on
page 11-l.

- For aQBL12,QBL1S, or QCA13, see Appendix A.
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Figure B-2
PDU to MFA150 connections
Y e I 1 10 1
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5 RAFAMAJ NC 1N —_,
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N y) 3 T | | I |
YT Q1O Q@@ 6| 6| wm
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NT8D46AV cable S
(Note: Do not connect i - -_ R R
trip lead.) I s 5 —
H : { =
S 3 4 Pedestal
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553-5637
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Figure B-3
PDU to NT6D82 connections
To system TB2
single-point Battery ( +) 21 _OCA__C
ground connection 20 OCA_NQ
f 19__GND
18 LVD MJR
®OOooo&>oo O O 7 LB WJ
16 LVD MNR
olslslsjoooooooo 00 15~ 1Vb
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‘:‘ E via NT8D46AV cable
Ty
5N
b To To TB1in
T BLO (blower) cB2 )
) ,
R CBO (module 0 (module 2) To connections PDU
iy ; To in pedestal
:n A 0
23 cB1 cB3 AL
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Note 1: Either connecting bar or LVD contacts.
[Vote 2: Do not connect trip lead if LVD option is installed. 553.563 '8
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Figure B-4
PDU to QBL12 or QCA13 connections
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Figure B-5
PDU to QBL15 connections
Part of QBL15 distribution box
w1 GRD POS (+) oositive bus
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Note: One 30 amp feed per two modules. 5535640
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Appendix C: Backplane cabling in
NT8D11 (AC and DC) and
NT8D37 (AA and DC) modules

In the backplane configurations inNT8D11 (AC and DC vintage) CE/PE
Modules and NT8D37 (AA and DC vintage) IPE Modules, some slots on the
backplane are fully cabled to accommodate 24 tip and ring pairs (three cable
connectors). Most of the backplane slots, however, accommodate 16 pairs
(two cable connectors).

In the 7-cable configuration for the backplane in the NT8D11 CE/PE Module,
cablesD , G, and L are not used. Those cables are used in the 1{-cable
expanded configuration (NT8D11BC,NT8D!1ED, and later vintage
modules).

Table C- 1 lists cable connections for the 7-cable configuration. Figure C-I
shows the backplane slots, and Figure C-2 shows the external 1/0 panel
designations.

In the12-cable configuration for the backplane in the NT§D37 |PE Module,
cablesD, H, N, and U are not used. Those cables are used in the 16-cable
expanded configuration (NT8D37BA, EC, and later vintage modules).

Table C-2 lists cable connections in the 12-cable configuration. Figure C-3
shows the backplane slots, and Figure C-2 shows the external T/() panel
designations.
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Cc-2 Backplane cabling in NTBD1 1 (AC and DC) and NT8D37 (AA and DC) modules

Table C-l

NT8D11 cable connections for 7-cable configuration
Backplane slots-shroud rows 1/0 panel/cable designation
LO-1 LO-2 LO-3 A
L1-1 L1-2 L2-1 B
L2-2 L3-1 L3-2 c
L4-1 L4-2 L5-1 E
L5-2 L6-1 16-2 F
L7-1 L7-2 L8-1 H
L8-2 L9-1 L9-2 K

Note: Cables D, G, and L are not used in this configuration.

Figure C-l
NT8D11 backplane cable designations for 7-cable configuration

Peripheral equipment slots Common equipment slots
g L8 L7 L6 L5 L4 L3 L2 11 L0 C9 C8 C7 C6 C5 C4 C3 C2 Cl cn
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules C-3

Figure C-2
NT8D11 CE/PE Module /O panels for 7-cable configuration
O ¢ B O s 2 4 O
O
O[O H
O
[e]
J6 Jb J4
Q % ()
OG 0 0
O
8 g L
J9
)
J11 J10
5 Y]
O 0 % Lj 0
J&4 Ji3 Jéz
o L J\QJ
0 o o ° o
Left Right
Note: In the expanded backplane configuration, connectors D, G, and L are used.
5563-3138
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C-4 Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules

Table C-2
NT8D37 cable connections for 12-cable configuration
Backplane slots-shroud rows /O panel/cable designation
LO-1 LO-2 LO-3 A
L1-1 LI-2 L2-1 B
L2-2 L3-1 L3-2 c
L4-1 1L4-2 L4-3 E
L5-1 L5-2 L6—1 F
L6-2 L7—1 L7-2 G
L8-1 L§~2 L8-3 K
L9-1 L9-2 L1 Ol L
Lio-1 LII-2 LII-2 M
Li2—1 L1122 L12-3 R
L13-1 L13-2 L14~1 S
L14-2 L15~1 L15-2 T
Note: Cable D, H, N, and | are not usec 1 this configuration.

Figure C-3
NT8D37 backplane cable designations for 12-cable configuration
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Backplane cabling in NT8D11 (AC and DC) and

NT8D37 (AA and DC) modules

C-5

Figure C-4

NT8D37 IPE Module 1/0 panels for 12-cable configuration
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Note: In the expanded backplane configuration, connectors D, H, N, and U are used.

563-3137
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C-6 Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules

I/O panel connections

Note: The comer vertical channelsin the rear of the module are outside
of the EM1 shield. Cables in those vertical channels must be shielded, and
must enter and exit the EMI-shielded area through 1/O panels and
adapters.

WARNING
Electrical shock hazard
Tip, ring, A, B, E, M, ESC, and ESCG connections may be considered
to be Telecommunications Network Voltages (TNV).

1  Select an appropriate number of NE-A25B (or equivalent) cableslong
enough to run from the 1/0 panels on the rear of the module to the MDF.

2 Attach a tag that shows the module number and the 1/0 connector
designation to both ends of each cable.

3 Connect each cable to the appropriate connector on the 1/0 panel and run
the cables to the MDF.

4 Terminate each cable on the cross-connect block designated with the
appropriate module number.

Note: Refer to “Planning and designating the Modular Distribution
Frame (MDF)” on page 9- 1 for information on the MDF layout.

5 Make sure all cables are neatly run, properly seated, and secured with
cable ties.
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Backplane cabling in NT8D11 (AC and DC) and

NT8D37 (AA and DC) modules C-7

Connecting lines and trunks

Throughout this procedure, make sure wiring is not reversed and is on the
proper terminals. Allow enough slack in the wiring to allow tracing and to
reconnect wiresif they break at the terminal.

1  Extendincoming wiring (such as cables from the central office or wiring
from a recorded announcement machine) to the MDF and terminate them
on separate connecting blocks.

2 Assign and record terminal numbers(TNs) for each line or trunk.
Determine the location of the line or trunk connection and its assigned
TN from the work order or assignment records.

3 Connect each line and trunk to the TN using cross-connecting wire
(typicaly 24 AWG type-Z wire). Table C-3 lists pair-termination tables
for line and trunk cardsinNT8D 11 (AC and DC vintage) CE/PE
modules and NT8D37 (AA and DC vintage) |PE Modules.

4  Cross-connect incoming wiring and lines and trunks at the

MDF.

Table C-3

Line and trunk pair-termination tables

NT8D11 CE/PE
Module

NT8D37 IPE
Module

Line cards

Tables C-4 through
C-6

Tables C-14 through
C-16

Trunk cards

NT8D14 Universal
Trunk Card:
Tables C-6, C-7

NT8D15 E&M Trunk
Card: Tables C-8
through C-l 3

NT8D14 Universal
Trunk Card:

Tables C-17 through
c-19

NT8D15 E&M Trunk
Card: Tables C-20

through C-28
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C-8 Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules

1l:J"J}It')IB(El?:)1C':| ?:E/PE Module: line card pair-terminations for connectors A, B, E, and H (7-cable)
Pair Pins Pair color VO panel connectors Unit
‘ A B E H 16 per card

1TAR 26/1 W-BL/BL-W slot 0 | slot1 | slot 4 | slot 7 0
2T/2R 27/2 W 6Y6r W 1
3T/3R 28/3 W-G/G-W 2
4T/4R 29/4 W-BR/BR-W 3
5T/5R 30/5 W-8/S-W 4
6T/6R 31/6 R-BL/BL-R 5
7T/7R 3277 R-O/O-R 6
8T/8R 33/8 R-G/G-R I
9T/9R 34/9 R-BR/BR-R 8

| 10T/AOR | 35/10 | R-S/S-R 9
11T/11R 36/11 BK-BL/BL-BK 10
12T/12R 37/12 BK-Q/@BK 11

| 13T/13R | 38/13 | BK-GI&BK 12
14T/14R | 39/14 | BK-BWBK-BR | 3
15T/15R 40/15 | BK-S/S-BK | 14
16T/16R 41/16 Y-BL/BL-Y 15
17TA7R | 42/17 | Y-O0/O-Y \ slot 2 | slot 5 | slot 8 0
18T/18R 43/18 Y-GIG-Y | 1
19T/19R 44/19 Y-BR/BR-Y 9
20T/20R 45/20 Y-S/8-Y 3
21T/21R 46/21 V-BUBL-V 4
22T/22R 47/22 V-ON-0 5
23T/23R 48/23 V-G/G-V 6
24T/24R 49/24 | V-BR/BR-V 1
25T/25R 50/25 V-S/8-V Spare

System installation procedures 553-3001-210




Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules C-9
Table C-5
NT8D11 CE/PE Module: line card pair-terminations for connectors C, F, and K (7-cabie)
, _ , I/0 panel connector Unit
Pair PPins; Pair color.
c F K 16 per card
1THR 26/1 W-BUBL-W slot 2 slot 5 slot 8 | 8
2T/2R 272 | w-olo-w 9 |
3T/3R 2813 W-G/G-W 10
4T/4R 2914 W-BR/BR-W 11
5T/5R | 3015 W-S/S-W 12
| 6T/6R 316 | R-BUBLR | 13
7T/7R | 3217 R-O/O-R \ 14 |
8T/8R 33/8 R-G/G-R 15
9T/9R 34/9 R-BWBR-R slot 3 slot 6 slot 9 0
10T/10R 35/10 R-S/S-R 1
1M1T/11R 36/11 BK-BL/BL-BK 2
12T/12R 37/12 BK-O/0-BK 3
13T/13R 38/13 BK-G/G-BK 4
14T/14R 39/14 BK-BR/BK-BR 5
15T/15R 40/15 BK-S/S-BK 6
16T/16R 41/16 Y-BUBL-Y 7
17TA7R | 4217 Y-0/0-Y 8
18T/18R 43/18 Y-G/G-Y 9
19T/19R 44119 Y-BR/BR-Y 10
20T/20R 45/20 Y-8/8-Y 11
217/21R 46/21 V-BL/BL-V 12
22T7/22R 47/22 V-ON-O 13
23T/23R 48/23 V-G/G-V 14
24T/24R 49/24 V-BR/BR-V 15
25T/25R 50/25 v-s/s-v | Spare |
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C-10 Backplane cabling in  NT8D11 (AC and DC) and NT8037 (AA and DC) modules

Table C-6
NT8D11 CE/PE Module: NT8D14 pair-terminations for connectors A, B, E, and H (7-cable)
Lead designations IO panel connectors
RAN | Paging | Other | PInS Paircolor A 5 . ’ Unit
mode mode | modes
0T/0R O0T/OR O0T/OR |26/ W-BL/BL-W slot 0 | slot ! [slot 4 [ slot 7 0
CPIMB| APG 27/2 w-0/0-w
1TAR 1T/AR 1T1R |28/3 W-G/G-W 1
CPIMB| APG 29/4 W-BR/BR-W
2T/2R 2T/2R 2T/2R | 30/5 w-s/s-w 2
CPIMB| A/PG 31/6 R-BUBL-R
3T/3R 3T/3R 3T/3R | 32/7 R-0/0-R 3
CP/MB | A/PG 33/8 R-G/G-R
4T/4R 4T/4R 4T/4R | 34/9 R-BWBR-R 4
CPMB | A/IPG 35/10 R-S/S-R
5T/5R 5T/5R 5T/5R [ 36/11 BK-BUBL-BK 5
CPMB | APG 3712 BK-O/O-BK
6T/6R 6T/6R 6T/6R |38/13 [ BK-G/G-BK 6
CP/MB |A/PG 39/14 | BK-BWBK-BR
7T/7R 7T/7R 7T/7R |40/15 | BK-S/S-BK 7
CPMB | APG 41/16 | Y-BUBL-Y
0T/0R O0T/OR OT/OR |42/17 |[Y-010-Y spare | slot2 | slot 5 | slot 8 0
CP/MB | APG 43/18 | Y-G/G-Y
1T/R 1T/R 1TAR | 44/19 | Y-BR/BR-Y 1
CPIMB| A/PG 45/20 | Y-S/S-Y
2T/2R 2T/2R 2T/2R | 46/21 V-BUBL-V 2
CPIMB| APG 47/22 | V-ON-O
3TAR 3T/3R 3T/3R [48/23 | V-G/IG-V 3
CPIMB| APG 49/24 | V-BR/BR-V
Note: Use LD14 to select trunk termination impedance (600 ohm or 900 ohm). See the X1 inputioutput
guide (553-3001-400) for information on LD14.
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules C-1

Table C-7
NT8D11 CE/PE Module: NT8D14 pair-terminations for connectors C, F, and K (7-cable)
Lead designations /O panel connectors
RAN Paging Other Pins Pair color c . K Unit
mode mode modes
QT/OR QT/0R Q0T/OR 26/1 W-BL/BL-W slot2 | slots | slot8 4
CP/MB | APG 27/2 W-0O/0-W
1T/1R 1T/1R 1T/1R 28/3 W-G/G-W 5
CP/MB | AIPG 29/4 W-BR/BR-W
2T/2R 2T/2R 2T/2R 30/5 W-S/S-W 6
CP/MB | A/PG 31/6 R-BL/BL-R
3T/3R 3T/3R 3T/3R 32/7 R-O/O-R 7
CP/MB | APG 33/8 R-G/G-R
4T/4R 4T/4R 4T/4R 34/9 R-BR/BR-R slot3 | slot6 | slot9 0
CP/MB | AIPG 35/10 R-S/S-R
5T/5R 5T/5R 5T/5R 36/11 BK-BL/BL-BK 1
CP/MB | APG 37112 BK-0O/0-BK
6T/6R 6T/6R 6T/6R 38/13 BK-G/G-BK 2
CP/MB | APG 39/14 BK-BR/BK-BR
7T7R 7T/7R 7T/7R 40/15 BK-S/S-BK 3
CP/MB | A/PG 41/16 Y-BL/BL-Y
OT/OR | OT/OR | OT/OR | 42117 | Y-0/0-Y [ 4
CP/MB | APG 43/18 Y-G/G-Y
1T1R 1TAR 1T/1R 44/19 Y-BR/BR-Y 5
CP/MB | APG 45/20 Y-S/S-Y
2T/2R 2T/2R 2T/2R 46/21 V-BL/BL-V 6
CP/MB | APG 47/22 V-ON-O
3T/3R | 3T/3R | 3T/3R | 48/23 | V-G/IG-V [~
CP/MB | APG 49/24 V-BR/BR-V
NoteTUsE D210 TITOTTR eIt oT MPEgance (000 O o 900 o See the— Xt 7 motroutpot
guide (553-3001-400) for information on LD14.
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C-12  Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules

Table C-8
NT8D11 CE/PE Module: NT8D15 P-wire paging mode pair-terminations for connectors
A, B, E, and H (7-cable)

| 1/O panel connectors
Pair Pins Pair color Unit
A B E H
O0T/OR 26/1 W-BL/BL-W siot 0 slot 1 slot 4 slat 7 P
A/PG 29/4 W-BR/BR-W
1T/AR 30/5 W-5/S-W 1
A/PG 33/8 R-G/G-R
2T/2R 34/9 R-BR/BR-R 2
A/PG 37/12 BK-O/0-BK
3T/3R 38/13 BK-G/G-BK 3
A/PG 41/16 Y-BL/BL-Y
0T/0R 42117 Y-0/0-Y spare slot 2 slot 5 slot 8 0
A/PG 45/20 Y-S/S-Y
1T/AR 46/21 V-BL/BL-V 1
A/PG 49/24 V-BR/BR-V

Table C-9
NT8D11 CE/PE Module: NT8D15 P-wire paging mode pair-terminations for
connectors C, F, and K (7-cable)

. /O panel connectors
Pair Pins Pair color Unit
C F K

2T/2R 26/1 W-BL/BL-W slot 2 slot 5 slot § 2
A/PG 29/4 W-BR/BR-W
3T/3R 30/5 W-S/s-w 3
A/PG 33/8 R-G/G-R
0T/OR 34/9 R-BR/BR-R slot 3 slot 6 slot 9 0
A/PG 37/12 BK-0/0-BK
1TAR 38/13 BK-G/G-BK f
A/PG 41/16 Y-BL/BL-Y
2T/2R 42/17 Y-O/0-Y 2
A/PG 45/20 Y-S/8-Y
3T/3R 46/21 V-BL/BL-V 3
A/PG 49/24 V-BR/BR-V
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Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules c-13

Table C-1 0

NT8D11 CE/PE Module: NT8D15 2-wire type 1 mode pair-terminations for connectors

A, B, E, and H (7-cable)

. IO panel connectors
Pair Pins Pair color Unit
A B E H

O0T/OR 26/1 W-BL/BL-W slot 0 slot 1 slot 4 slot 7 0
EM 28/3 W-G/G-W

1T/1R 30/5 W-S/S-W 1
EM 3217 R-O/O-R

2T/2R 34/9 R-BWBR-R 2
E/M 36/11 BK-BUBL-BK

3T/3R 38/13 BK-G/G-BK 3
E/M 40/15 BK-S/S-BK

0T/0R 4217 Y-010-Y spare slot 2 slot 5 slot 8 0
E/M 44/19 Y-BRIBR-Y :

1T/1R 46/21 V-BUBL-V i
E/M 48/23 V-G/BR-G
Table C-11
NT8D11 CE/PE Module: NT8D15 2-wire type 1 mode pair-terminations for connectors
C, F, and K (7-cable)

/O panel connectors
Pair Pins Pair color Unit
C F K

2T/2R 26/1 W-BUBL-W slot 2 slot 5 slot 8 2
E/M 28/3 W-G/G-W

3T/3R 30/5 W-8/S-W 3
E/M 32/7 R-O/O-R

0T/0R 34/9 R-BR/BR-R slot 3 slot 6 slot 9 0
E/M 36/11 BK-BL/BL-BK

1T/1R 38/13 BK-G/G-BK 1
E/M 40/15 | BK-S/S-BK

2T/2R 42/17 Y-O/O0-Y 2
EM 4419 Y-BRIBR-Y

3T/3R 46/21 V-BUBL-V 3
E/M 48/23 V-G/BR-G
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C-14 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules

Table C-I 2
NT8D11 CE/PE Module: NT8D15 4-wire type 1 and type 2 mode pair-terminations for
connectors A, B, E, and H (7-cable)

Lead designations /0 panel connectors
Pins Pair color Unit
Type 1 Type 2 A B E H
TA/TB TAAB 26/1 W-BUBL-W slot 0 | slot 1 | slot 4 | slot7 0
RA/RB RA/RB | 27/2 w-0/0-w
E/M EA/EB 28/3 W-G/G-W
ESCIESCG | MAMB | 29/4 | W-BR/BR-W
TA/TB TAITB 30/5 w-s/s-w
RA/RB RA/RB | 31/6 R-BL/BL-R
E/M EAEB 3217 R-010-R
ESC/ESCG | MA/MB | 33/8 R-G/G-R
TA/TB TA/TB 34/9 R-BR/BR-R 2
RA/RB RA/RB | 35/10 R-S/S-R

EM EA/EB | 36/11 BK-BUBL-BK
ESC/ESCG | MA/MB 37/12 | BK-O/O-BK

TA/TB TA/TB 38/13 BK-G/G-BK 3
RA/RB RA/RB | 39/14 BK-BWBR-BK

E/M EA/EB 40/15 BK-S/S-BK

ESCIESCG MA/MB 41/1 6 Y-BUBL-Y

TAITB TATB | 42/17 | Y-O/0-Y spare | slot 2 | slot 5 | slot 8 0
RA/RB RA/RB | 43/18 Y-GIG-Y

E/M EA/EB 44/19 Y-BR/BR-Y

ESC/ESCG | MA/MB | 45/20 Y-S/S-Y

TA/TB TA/TB 46/21 V-BUBL-V 1
RA/RB RA/RB | 47/22 v-0/0-v

E/M EA/EB | 48/23 | V-GIG-V

ESC/ESCG | MA/MB | 49/24 | V-BR/BR-V

Note: TA/TB is the transmit pair;, RA/RB is the receive pair.
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules c-15

Table C-13

NT8D11CE/PE Module: NT8D15 4-wire type 1 and type 2 mode pair-terminations for
connectors C, F, and K (7-cable)

Lead designations I/0 panel connectors
Pins Pair color Unit
Type 1 Type 2 C F K
TA/TB TA/TB 261 W-BL/BL-W slot2 | slot5 | slot8 2
RA/RB RA/RB 27/2 W-O/0-W
E/M EA/EB 28/3 W-G/G-W
ESC/ESCG MA/MB 29/4 W-BR/BR-W
TA/TB TA/TB 30/5 W-8/S-W 3
RA/RB RA/RB 31/6 R-BL/BL-R
EM EA/EB 3217 R-O/O-R
ESC/ESCG MA/MB 33/8 R-G/G-R
TA/TB TA/TB 34/9 R-BR/BR-R slot3 | slot6 | sint@Q n
RA/RB RA/RB 3510 R-S/S-R
E/M EAIEB 36/11 BK-BUBL-BK
ESCIESCG MAMB 37/12 BK-0/0-BK
TA/TB TATB 38/13 BK-G/G-BK 1
RAIRB RAIRB 39/14 BK-BR/BR-BK
EM EAIEB 40/15 BK-S/S-BK
ESCIESCG MA/MB 41/16 Y-BUBL-Y
TANB TATB 42117 Y-O/O-Y 2
RAIRB RA/RB 43/18 Y-G/G-Y
E/M EAIEB 44719 Y-BR/BR-Y
ESC/ESCG | MAMB | 45/20 Y-S/S-Y
TA/TB TA/TB 46/21 V-BUBL-V 3
RA/RB RA/RB 47/22 v-0/0-v
E/M EAIEB 48/23 V-GIG-V
ESC/ESCG | MAMB | 49/24 V-BR/BR-V
Note: TA/TB is the transmit pair, RA/RB is the receive pair.
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C-16 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules

Table C-14

NT8D37 IPE Module: line card pair-terminations for connectors A, E, K, and R (12-cable)
1/0 panel connectors .

Pair Pins Pair color Unit

A E K R 16/card

1T/1R 26/1 W-BL/BL-W slot0 | slot 4 slot 8 slot 12 0
2T/2R 27/2 W-0/0-W 1
3T/3R 28/3 W-G/G-W 2
4T/4R 29/4 W-BR/BR-W 3
5T/5R 30/5 W-S/S-W 4
6T/6R 31/6 R-BL/BL-R 5
7T/7R 3277 R-O/0O-R 6
8T/8R 33/8 R-G/G-R 7
9T/9R 34/9 R-BR/BR-R 8
10T/10R 35/10 R-S/S-R 9
11TH1R 36/11 BK-BL/BL-BK 10
12T/12R 37112 BK-O/0-BK 11
13T/13R 38/13 BK-G/G-BK 12
14T/14R 39/14 BK-BR/BK-BR 13
15T/15R 40/15 BK-8/8-BK 14
16T/16R 41/16 Y-BL/BL-Y 15
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Backplane cabling in NT8D11 (AC and DC) and NTB8D37 (AA and DC) modules C-17
Table C-15
NT8D37 IPE Module: line card pair-terminations for connectors B, F, L, and § (12-cable)
1/0 panel connectors Unit
Pair Pins Pair color 5 : L s 16/card
1T/1R 26/1 W-BUBL-W | slot 1 slot 5 slot 9 slot 13 0
2T/2R 27/2 W-0O/0-W
3T/3R 28/3 W-G/G-W 2
4T/4R 2914 W-BR/BR-W 3
5T/5R 30/5 W-S/S-W 4
GT/6R 31/6 R-BUB-RD 5
7T/7R 3277 R-O/O-R 6
8T/8R 33/8 R-G/G-R 7
9T/9R 34/9 R-BR/BR-R 8
10T/10R 3510 R-8/8-R 9
11T/11R 36/11 BK-BL/BL-BK 10
12T/12R 37/12 BK-O/0O-BK 11
137/13R 38/13 BK-G/G-BK 12
14T/14R 39/14 BK-BR/BK-BR 13
15T/15R 40/15 BK-S/S-BK 14
16T/16R 41/16 Y-BL/BL-Y 15
17T /17R 42 /17 Y-O/0-Y slot 2 slot 6 slot 10) slot 14 0
18T/ 18R 43/18 Y-G/G-Y 1
19T/19R | 44/19 } Y-BR/BR-Y 2
20T/20R | 45/20 | Y-8/8-Y 3
21T/21R | 46/21 | V-BL/BL-V 7
22T/ 22R 47 /22 V-O / V-0 5
23T /23R 48 /23 V-G/ G-V 6
24T/ 24R 49 /24 V-BR/BR-V 7
25T/25R | 50/25 | V-8/8-V Spare
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C-18 Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules

Table C-16
NT8D37 IPE Module: line card pair-terminations for connectors C, G, M, and T  (12-cable)
/O panel connectors .
Pair Pins Pair color Unit
c G M T 16/card
1T/1R 26/1 W-BL/BL-W slot2 | slot 6 | slot 10 siot 14 8
2T/2R 27/2 W-O/0-W : o9 |
3T/3R 283 | wW-GIGW | 10 |
4T/4R 12914 W-BR/BR-W | T
5T/5R | 30/5 w-s/s-w \ T
6T/6R | 316 | R-BUBLR | 13|
7T/7R 32/7 | R-0/0-R RV
8T/8R 33/8 R-G/G-R IR
| 9T/9R 34/9 | RBR/BR-R | slot3 | siot 7 [ sot11 | shot 15 0
10T/10R | 35/10 | RS /SR .
11T/11R | 36/11 | BK-BL / BL-BK | 2 |
12T/12R | 37/12 | BK-0/ 0-BK 3
13T/13R | 38/13 [ BK-G/G-BK 4
14T/14R | 39/14 | BK-BR/BK-BR 5
15T/15R | 40/15 | BK-S/S-BK 6
| 16T/16R [ 41/16 | Y-BL/BL-Y | -
17T/17R | 42/17 | Y-0/0-Y 8
18T/18R | 43/18 | Y-G/G-Y )
19T/19R | 44/19 | Y-BR/BR-Y 10
20T/20R | 45/20 | Y-S/S-Y 11
21T/21R | 46/21 | V-BL/BL-V 12
22T/22R | 47/22 | V-O/V-O 13
23T/23R | 48/23 | V-G/G-V 14
24T/24R | 49/24 | V-BR/BR-V 15
25T/25R | 50/25 | V-8/8V | Spare
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules c-19
Table C-1 7
NT8D37 IPE Module: NT8D14 pair-terminations for connectors A, E, K, and R (12-cable)
Lead designations /O panel connectors
RAN Paging | Other Pins Pair color A c . . Unit
mode mode | modes
0T/OR O0T/OR OT/OR | 26/1 W-BL/BL-W slot O [ slot 4 | slot 8 | slot 12 O
CP/MB | A/PG 27/2 W-0O/0-W
1T/1R 1T/1R 1T/1R | 28/3 W-G/G-W 1
‘CPIMB | A/PG 29/4 W-BR/BR-W
2T/2R 2T/2R 2T/2R | 30/5 w-s/s-w 2
CPMB | A/PG 31/6 R-BL/BL-R
3T/3R 3T/3R 3T/3R |32/7 R-0/0-R 3
CP/MB | A/PG 33/8 R-G/G-R
AT/4R 4T/4R 4T/4R | 34/9 R-BR/BR-R 4
CP/MB | A/PG 35/10 R-S/S-R
5T/5R 5T/5R 5T/5R | 36/11 BK-BUBL-BK 5
CPMB | A/PG 3712 | BK-O/O-BK
6T/6R 6T/6R 6T/6R |38/13 | BK-G/G-BK 6
CP/MB |A/PG 39/14 | BK-BR/BK-BR
7T/7R 7T/7R 7T/7R | 40/15 BK-S/S-BK 7
CPMB | A/PG 41/16 | Y-BUBL-Y
Note: Use LD14 to select trunk termination impedance (600 ohm or 900 ohm). See the X171 inputioutput
guide (553-3001-400) for information on LD 14.
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C-20  Backplane cabling in NT8D1Y 1 (AC and DC) and NT8D37 (AA and DC) modules

Table C-18

NT8D37 IPE Module: NT8D14 pair-terminations for connectors B, F, L, and S (12-cable)

Lead designations /0 panel connectors
RAN Paging | Other Pins Pair color 5 . L S Unit
mode mode | modes

0T/0R 0T/0R OT/0R |26/ W-BL/BL-W slot1}slot5] slot9 {sloti3] ©
CPMB | APG 27/2 W-0O/0-W
1ITAR  |[1TAR [1TAR [283 |w-Ga/iGwW [+
CPIMB | A/PG 29/4 W-BR/BR-W
2T/2R |2T/2R |2T/2R |30/5 |W-S/S-W [ 2
CPMB | A/PG 31/6 R-BL/BL-R
3T/3R 3T/3R 3T/3R | 32/7 R-O/0O-R 3
CP/MB | A/PG 33/8 R-G/G-R
4T/4R 4T/4R 4T/4R | 34/9 R-BR/BR-R 4
CP/MB | APG 35/10 | R-S/S-R
5T/5R 5T/5R 5T/5R |36/11 | BK-BL/BL-BK 5
CPMB [ APG 37/12 | BK-O/O-BK
AT/AR 6T/6R AT/AR 38/13 - - A
CP/MB [ A/PG 39/14 E%&K/%ngR
7T/7R 7T/7R 7T/7R | 40/15 |BK-S/S-BK 7
CP/MB | A/PG 41/16 |} Y-BL/BL-Y
0T/OR 0T/0R OT/OR {42/17 |Y-O/O-Y slot2 | slot6 | slot 10 | slot 14| ©
CPMB | A/PG 43/18 | Y-G/G-Y
1T/AR 1TAR 1T/AR | 44/19 | Y-BR/BR-Y 1
CP/MB | APG 45/20 | Y-S/S-Y
2T/2R 2T/2R 2T/2R | 46/21 |V-BLBL-V 2
CPMB | APG 47/22 | V-O/N-O
3T/3R 3T/3R 3T/3R |48/23 |V-G/G-V 3
CP/MB | A/PG 49/24 | V-BR/BR-V
Note: Use LD14 to select trunk termination impedance (600 ohm or 900 ohm). See the X711 input/output
guide (553-3001-400) for information on LD14.
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules c-21

Table C-19
NT8D37 IPE Module: NT8D14 pair-terminations for connectors C, G, M, and T (12-cable)
Lead designations /O panel connectors

RAN Paging | Other Pins Pair color c e M T Unid

mode mode | modes
O0T/OR OT/OR 0T/OR | 26/1 W-BL/BL-W slot2 | slot 6 | slot10|slot 14| 4
CP/MB | A/PG 27/2 W-O/0-W
1T/1R 1THR 1TAR |2813 W-G/G-W 5
CP/MB | APG 29/4 W-BR/BR-W
2T/2R 2T/2R 2T/2R | 30/5 w-s/s-w 6
CP/MB | A/PG 31/6 R-BL/BL-R
3T/3R  3T/3R [3T/3R |[3277 R-0/0-R 7
CP/MB  A/PG 33/8 R-G/G-R
4T/4R  4T/4R | 4T/4R | 34/9 R-BWBR-R slot3 | slot 7 | slot 11 | slot15] ©
CP/MB A/PG 35/10 | R-S/S-R
5T/5R | 5T/5R | 5T/5R |36/11 | BK-BUBL-BK 1
CP/MB [ A/PG 37/12 | BK-O/O-BK
6T/6R 6T/6R 6T/6R |38/13 | BK-GIG-BK 2
CP/MB | A/PG 39/14 | BK-BR/BK-BR
7T/7R 7T/7R 7T/7R [ 40/15 |[BK-S/S-BK 3
CPMB A/PG 41/16 | Y-BL/BL-Y
0T/0R OT/OR OT/OR [42/17 |Y-010-Y 4
CP/MB | AIPG 43/18 | Y-G/G-Y
1T/1R 1TAR 1T/1R | 44/19 | Y-BR/BR-Y 5
CP/MB | A/PG 45/20 |Y-S/S-Y
2T/2R 2T/2R | 2T/2R | 46/21 | V-BIJBL-V 6
CPMB | A/PG 47/22 | V-ON-O
3T/3R | 3T/3R | 3T/3R |48/23 |V-GIG-V 7
CP/MB | A/PG 49/24 | V-BR/BR-V
Note: Use LD14 to select trunk termination impedance (600 ohm or 900 ohm). See the X77input/output
guide (553-3001-400) for information on LD14.
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C-22 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules

Table C-20
NT8D37 IPE Module: NT8D15 P-wire paging mode pair-terminations for connectors
A, E, K, and R (12-cable)

/O panel connectors
Pair Pins Pair color Unit
A E K R
OT/OR 26/1 W-BL/BL-W slot 0 slot 4 slot 8 slait 12 0
APG 29/4 W-BR/BR-W
1T/1R 30/5 W-5/S-W 1
A/PG 33/8 R-G/G-R
R

2T/2R 34/9 R-BR/BR-R 2
A/PG 37/12 BK-O/0-BK
3T/3R 38/13 BK-G/G-BK 3
APG 41/16 Y-BL/BL-Y

Table C-21
NT8D37 IPE Module: NT8D15 2-wire paging mode pair-terminations for connectors
B, F, L, and S {(12-cable)

| | 1O panel connectors
Pair Pins | Pair color Unit
B F L S
0T/OR 26/1 W-BL/BL-W slot 1 slot 5 slot 9 slot 13 0
A/PG 29/4 W-BR/BR-W
1T/AR | 30/5 W-S/S-W 1
A/PG 33/8 R-G/G-R
2T/2R 34/9 R-BR/BR-R 2
A/PG 37/12 BK-QO/0O-BK
3T/3R 38/13 BK-G/G-BK 3
A/PG 41/16 Y-BL/BL-Y
0T/OR 42/17 Y-O/0-Y slot 2 slot 6 slot10 slot 14 0
A/PG 45/20 Y-5/S-Y
1TAR 46/21 V-BL/BL-V f
A/PG 49/24 V-BR/BR-V
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules C-23
Table C-22
NT8D37 IPE Module: NT8D15 P-wire paging mode pair-terminations for connectors
C, G, M, and T (12-cable)
[ | | /0 panel connectors
Pair I Pins | Pair color I Unit
C G M T
2T/2R 26/1 W-BL/BL-W slot 2 slot 6 slot 10 slot 14 2
APG 29/4 W-BR/BR-W
3T/3R 30/5 W-8/S5-W 3
A/PG 33/8 R-G/G-R
0T/OR 34/9 R-BR/BR-R slot 3 slot 7 slot 11 slot 15 0
APG 37112 BK-0O/0-BK
1TAR 38/13 BK-G/G-BK 1
APG 41/16 Y-BL/BL-Y
2T/2R 42/17 Y-O/0-Y 2
APG 45/20 Y-S/8-Y
3T/3R 46/21 V-BL/BL-V 3
APG 49/24 V-BR/BR-V
Table C-23
NT8D37 IPE Module: NT8D15 P-wire type 1 mode pair-terminations for
connectors A, E, K, and R (12-cable)
I/0 panel connectors
Pair Pins Pair color Unit
A E K R
0T/OR 281 W-BL/BL-W slot 0 slot 4 slot 8 slot 12 0
EM 28/3 W-G/G-W
1T/1R 30/5 W-§/S-W 1
EM 3277 R-O/O-R
2T7/2R 34/9 R-BR/BR-R 2
E/M 36/11 BK-BL/BL-BK
3T/3R 38/13 BK-G/G-BK 3
EM 40/15 BK-S/S-BK
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C-24 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules

Table C-24
NT8D37 IPE Module: NT8D15 2-wire type 1 mode pair-terminations for connectors
B, F, L,and S (12-cable)

) ) _ 1/0 panel connectois
Pair Pins Pair color Unit
B | F | L s
0T/OR 26/1 W-BUBL-W slot 1 slot 5 slot 9 slot 13 0
E/M 28/3 W-G/G-W
1T/1R 30/5 w-s/s-w 1
E/M 3277 R-0/0-R
2T/2R 34/9 R-BR/BR-R )
E/M 36/11 BK-BUBL-BK
3T/3R 38/13 BK-G/G-BK 3
E/M 40/15 BK-S/S-BK
0T/OR 4217 Y-O/O0-Y slot 2 slot 6 slot 10 slot 14 0
E/M 44/19 Y-BR/BR-Y
1TAR 46/21 V-BUBL-V 1
E/M 48/23 V-G/G-V
Table C-25

NT8D37 IPE Module: NT8D15 P-wire type 1 mode pair-terminations for connectors
C,G, M,and T (12-cable)

I/O panel connectors
Pair Pins Pair color = Unit
C G M T
0T/OR 26/1 W-BUBL-W slot 2 slot 6 slot 10 slot 14 2
E/M 2813 W-G/G-W
1T/AR 30/5 w-s/s-w 3
E/M 3277 R-0/0-R
2T/2R 34/9 R-BR/BR-R slot 3 slot 7 slot 11 slot 15 0
E/M 36/11 BK-BUBL-BK
3T/3R 38/13 BK-GIG-BK
E/M 40/15 BK-S/S-BK
0T/0R 42117 Y-O/O0-Y 2
E/M 44/19 Y-BR/BR-Y
1T/AR 46/21 V-BUBL-V 3
E/M 48/23 V-G/BR-G
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules C-25

Table C-26
NT8D37 IPE Module: NT8D15 4-wire type 1 and type 2 mode pair-terminations for
connectors A, E, K, and R (1 P-cable)

Lead designations /O panel connectors
Pins Pair color Unit
Type 1 Type 2 A E K R
TA/TB TATB 26/1 W-BL/BL-W slot0 | slot4 | slot8 | slot 12 0
RA/RB RA/RB | 2772 W-Q/0-W
EM EA/EB | 28/3 W-G/G-W
ESC/ESCG | MA/MB | 29/4 W-BR/BR-W
TA/TB TATB | 305 | W-S/5-W [ 1
RA/RB RA/RB | 31/6 R-BL/BL-R
EM EA/EB | 32/7 R-O/O-R
ESC/ESCG | MA/MB | 33/8 R-G/G-R
TATB TATB | 3458 | R-BR/BR-R (2
RA/RB RA/RB | 35/10 R-S/S-R
EM EA/EB 36/11 BK-BL/BL-BK
ESC/ESCG | MA/MB | 37/12 BK-O/0-BK
TA/TR TA/TR ar/1A BK-G/G-BK q
RA/RB RA/RB | 39/14 BK-BR/BR-BK
EM EA/EB | 40/15 BK-S/8-BK
ESC/ESCG | MA/MB | 41/16 Y-BL/BL-Y
Note: TA/TB is the transmit pair, RA/RB is the receive pair.
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C-26 Backplane cabling in NT8D1 1 (AC and DC) and NTB8D37 (AA and DC) modules

Table C-27
NT8D37 IPE Module: NT8D15 4.wire type 1 and type 2 mode pair-terminations for
connectors B, F, L, and S (12-cable)

Lead designations /O panel connectors
Pins Pair color Unit
Type 1 Type 2 B F L S
TA/TB TA/TB | 26/1 W-BUBL-W slot 1 | slot 5 | slot 9 slot 13 O
RA/RB RA/RB | 2772 w-0/0-w
E/M EA/EB | 28/3 W-G/G-W
ESC/ESCG| MA/MB| 29/4 W-BR/BR-W
TA/TB TA/TB 30/5 w-s/s-w
RA/RB RA/RB | 31/6 R-BUBL-R
E/M EA/EB | 32/7 R-0/0-R
ESC/ESCG| MA/MB| 33/8 R-G/G-R
TA/TB TA/TB 34/9 R-BR/BR-R 2
RA/RB RA/RB | 35/10 | R-S/S-R
E/M EA/EB | 36/11 BK-BUBL-BK
ESC/ESCG MA/MB 37/12 | BK-O/O-BK
TATB TATB 38/13 BK-G/G-BK 3
RA/RB RA/RB | 39/14 | BK-BWBR-BK
E/M EA/EB | 40/15 BK-S/S-BK
ESC/ESCG| MA/MB |41/1 6 Y-BUBL-Y
TA/TB TA/TB 42/17 Y-O/O-Y slot 2| slot 6|slot 10 [slot 14 0
RA/RB RA/RB | 43/18 Y-G/G-Y
E/M EA/EB | 44/19 Y-BR/BR-Y
ESC/ESCG MA/MB 45/20 | Y-S/S-Y
TA/TB TA/TB 46/21 V-BUBL-V
RWRB RA/RB | 47/22 v-0/0-V
E/M EA/EB | 48/23 V-G/G-V
ESC/ESCG M A/ M B 49/24 | V-BR/BR-V
Note: TA/TB is the transmit pair; RA/RB is the receive pair.
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules C-27

Table C-28
NT8D37 IPE Module: NT8D15 4-wire type 1 and type 2 mode pair-terminations for
connectors C, G, M, and T (1 P-cable)

i Lead designations I/0 panel connectors
S Pins Pair color Unit
Type 1 Type 2 C G M T
TA/TB TA/TB 26/1 W-BL/BL-W slot 2| slot 6 |slot 10 [slot 14 2
RA/RB RA/RB | 27/2 w-0/0-w
E/M EA/EB | 28/3 W-G/G-W
ESCIESCG MA/MB 29/4 W-BR/BR-W
TA/TB TA/TB 30/5 w-s/s-w 3
RA/RB RA/RB | 31/6 R-BUBL-R
E/M EA/EB 32/7 R-0/0-R
ESC/ESCG MA/M B 33/8 | R-G/G-R
TAA-B TA/TB 34/9 R-BR/BR-R slot 3|slot 7 Blot 11 slot 14 0
RA/RB RA/RB | 35/10 R-S/S-R
E/M EA/EB | 36/11 BK-BUBL-BK
ESCIESCG| MA/MB| 37/12 BK-O/0O-BK
TA/TB TA/TB 38/13 BK-G/G-BK 1
RA/RB RAIRB 39/14 | BK-BR/BR-BK
E/M EA/EB | 40/15 BK-S/S-BK
ESCIESGG MAMB 41/16 | Y-BUBL-Y
TA/TB TA/TB 42/17 Y-O/0-Y 2
RAIRB RA/RB | 43/18 Y-G/G-Y
E/M EA/EB | 44/19 Y-BR/BR-Y
ESCIESGG MAMB 45/20 | Y-S/S-Y
TA/TB TATB | 46/21 | V-BUBL-V 3
RAIRB RAIRB 47/22 | v-o/o-v
EM EA/EB | 48/23 V-GIG-V
ESCIESCG| MA/MB| 49/24 V-BR/BR-V
Note: TA/TB is the transmit pair; RA/RB is the receive pair.
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G28 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules

Backplane cable expansion

Y ou can reconfigure NT8D11 (AC and DC vintage) CE/PE and NT8D37
(AA and DC vintage) IPE Modules for expanded cabling. By adding and
reconfiguring cable ends in the backplane slots, 24 pairs can be connected to
each backplane slot.

Note: When backplane slots are reconfigured for expanded cabling, the
labeling for NT8D 11 CE/PE and NT8D37 |PE Modules must be changed
at the MDF to reflect the change in the backplane slots.

To cable lines and trunks with expanded backplane configurations, go to
“Cabling lines and trunks” on page 15- 1.

NT8D11 CE/PE Modules

In the NT8D 11 Modules, cabling for the first four IPE slots can be expanded
using one N'T8DS8 1 AA Cable/Filter Assembly. Cabling for all of the IPE slots
can be expanded using three NT8D8 1A A Cable/Filter Assemblies.

Note: The first IPE slot is already fully cabled for 24 pairs, so no change
is required for that slot.

NT8D11 backplane cable expansion: first four IPE slots only
1 Leave cable A asis in slot position LO.
2 Move cable end B-3 to slot position LI-3.

3 Remove cable C from the backplane and connect cable ends C-I, C-2,
and C-3 to slot positions 1.2-1, 1.2-2, and L2-3.

4 Add cable D to the I/O panel by connecting cable ends D- 1, D-2, and D-3
to slot positions L3-1, L.3-2, and L3-3.

Note: CablesE, F, H, and K remain the same. Cable positions G and L
are open for further expansion.

5 Label the MDF for one cable for each of the first four | PE slots.
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Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules c-29

NT8D11 backplane cable expansion: all IPE slots

1
2
3

10

11

Leave cable A asisin slot position LO.
Move cable end B-3 to slot position LI-3.

Remove cable C from the backplane and connect cable ends C-1, C-2,
and C-3to slot positionsL2-1,1.2-2, and L.2-3.

Add cable D to the 1/0 panel by connecting cable ends D-I, D-2, and D-3
to slot positions L3-1, 1.3-2, and L3-3.

Move cable end E-3 to slot position 14-3.

Remove cable F from the backplane and connect cable ends F- 1, F-2, and
F-3 to slot positions L5-1, L.5-2, and L5-3.

Add cable G to the I/O panel by connecting cable ends G-I, G-2, and G-3
to slot positions L6-1, L6-2, and 1.6-3.

Move cable end H-3 to slot position L7-3.

Remove cable K from the backplane and connect cable ends K- 1, K-2,
and K-3 to slot positions] 9-1,1.9-2, and[.9-3.

Add cableL to theI/O panel by connecting cableends L-I, L-2, and L-3
to slot positions L9-1, L.9-2, and 19-3.

Label the MDF to show one cable for each PE dlot.
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C-30 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules
Table C-29 lists cable connections for an expanded configuration.
Figure C-5 shows the backplane slots in an expanded configuration.
Table C-29
NT8D11 cable connections: expanded configuration
Backplane slots-shroud rows I/0 panel/cable designation
LO-, 2,3 A
L1-1,2,3 B
L2-1,2,3 C
L3-1,2,3 D (new cable)
L4-1,2,3 E
15-1,2,3 F
16-1,2,3 G (new cable)
L7-1,2,3 H
L8-1,2,3 K
19-1,2,3 L (new cable)
Figure C-5

NT8D11 backplane cable designations: expanded configuration
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Backplane cabling in NT8D1 1 (AC and DC) and NT8D37 (AA and DC) modules c-31

NT8D37 IPE Modules

In the NT8D37 Modules, cabling for each segment can be expanded using
one NT8DR 1AA Cable/Filter Assembly. Cabling for the whole backplane can
be expanded using four NT8D8 1A A Cable/Filter Assemblies.

Note: Backplane slots 0, 4, 8, and 12 (for cables A, E, K, and R) are
already fully cabled for 24 pairs, so no change is required to those slots.

NT8D37 backplane cable expansion: Segment 0

1
2
3

Leave cable A as is in slot position LO.
Move cable end B-3 to slot position LI-3.

Remove cable C from the backplane and connect cable ends C- 1, C-2,
and C-3 to slot positionsL2-1,L.2-2, and L2-3.

Add cable D to the 1/0 panel by connecting cable ends D-I, D-2, and D-3
to slot positions 1.3-1, 1.3-2, and 1.3-3.

NT8D37 backplane cable expansion: Segment 1

1
2
3

Leave cable E asisin slot position L4.
Move cable end F-3 to slot position [.5-3.

Remove cable G from the backplane and connect cable ends G-1, G-2,
and G-3 to slot positions L6-1, L6-2, and 1.6-3.

Add cable H to the I/O panel by connecting cable ends H- 1, H-2, and H-3
to slot positions 1,7-1, L.7-2, and L7-3.

NT8D37 backplane cable expansion: Segment 2

1
2
3

Leave cableK asisin slot positionL8.
Move cable end L-3 to slot position.9-3.

Remove cable M from the backplane and connect cable ends M-I, M-2,
and M-3to slot positionsL10-1,L10-2, and L10-3.

Add cable N to the 1/0 panel by connecting cable ends N-I, N-2, and N-3
to slot positions L1 |-, LII-2, and LII-3.
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C-32 Backplane cabling in NT8D11 (AC and DC) and NT8D37 (AA and DC) modules

NT8D37 backplane cable expansion: Segment 3
1 LeavecableR asisinsot position L12.
2 Movecableend S-3to slot positionL13-3.

3 Removecable T from the backplane and connect cable ends T-I, T-2,
and T-3 to slot positionsL.14-1,1.14-2, and L14-3.

4  Add cable U to the I/O panel by connecting cable ends U- 1, U-2, and U-3
to slot positionsL15-1,1L.15-2, and L15-3.

Table C-30 lists cable connections for afully expanded configuration.
Figure C-6 shows the backplane slotsin afully expanded configuration,

Table C-30
NT8D37 cable connections: expanded configuration
Backplane slots-shroud rows 1O panelicable designation

LO-,2,3 A
L1-1,2,3 B
L2-1,2,3 C
L3-1,2,3 D (new cable)
L4-1,2,3 E
L5-1,2,3 F
16-1,2,3 G
L7-1,2,3 H (new cable)
18-1,2,3 K
L9-1,2,3 L
L10-1,2,3 M
L11-1,2,3 N (new cable)
L12-1,2,3 R
L13-1,2,3 S
L14-1,2,3 T
L15-1,2,3 U (new cable)
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Backplane cabling in NT8D11(AC and DC) and NT8D37 (AA and DC) modules C-33
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Appendix D: List of terms

AC

Alternating current

AC equipment ground (ACEG)

An insulated conductor, used to protect personnel from injury, that does not
normally carry current. The ACEG is permanently bonded to the service
panel ground and to metal parts of electrical equipment that do not normally
carry current.

AWG
American wire gauge

Backplane

A printed circuit board that extends across the width of the card cage and
connects to the circuit card connectors

Battery backup
System power furnished by stand-by batteries that are charged by a charger.
If commercial power fails, the batteries will maintain service for a limited
period of time, determined by the size of the batteries and the traffic on the
system. (Also called battery reserves.)

Battery return (BR, BATRTN, or RTN)

A conductor that carries —48 V dc return current. Although battery return
conductors are not grounding conductors, they must be referenced to ground
by a single connection.

BTU

Bus terminating unit
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D-2 List of terms

Bus
A copper bar, plate, or conductor
Card cage
A framefor holding circuit cardsin amodule; also called a card chassis
CBT
Core bus terminator
CE/PE
Common equipment/peripheral equipment
CEC

Canadian Electrical Code

Central office (CO)

The site where a telephone company terminates customer lines and houses the
switching equipment that interconnects those lines

Central processing unit (CPU)
The main portion of a computer that contains the primary storage, arithmetic
and logic units, and the control unit (may also mean a mainframe computer)

Circuit cards
Circuit cards carry the electronics for particular functions (such as memory
and switching functions). Most cards are housed in the card cage in a module
and connect to the backplane. Some cards must be installed in dedicated slots
inacard cage. (Also called circuit packs or boards )

CMA

Changeover and memory arbitrator
CMDU

Core multi-drive unit
CNI

Coreto network interface
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List of terms D-3

Common equipment (CE)

CSA

DC

DCE

DTE

DTR

FDI

FDU

FG (or FGND)

Ground

HZ

A hardware subsystem that houses one or more central processing units
{CPUs) , memory cards, disk drive units, and service cards

Canadian Standards Association

Direct current

Data communications equipment

Data terminal equipment

Digitone receiver

Floppy disk interface

Floppy disk unit

Frame ground (safety ground)

A metallic connection, whether intentional or accidental, between an electric
circuit or equipment and the earth, or some conducting body that serves in
place of the earth. Typically, a connection to earth obtained by a grounding
electrode.

Hertz (cycles per second)

Isolated ground
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D-4 List of terms

Input/output (1/O)
Exchange between a machine and end user equipment

I0P
[nput/output processor
IPB
Inter-processor bus
IPE
Xntelligent peripheral equipment
LED
Light emitting diode
Line

A communications channel or circuit; an electrical path

Logic return (LR or LRTN)

Sometimes referred to as logic ground, logic return is the voltage reference
and current return path that is eventually connected to the single point ground
for analog and digital circuits.

Logic return equalizer (LRE)
The point at which all logic return wires are consolidated before connecting
to the single point ground. Physically, the LRE function can be provided by
a separate grounding bus bar, by the common battery return bus in a DC
power distribution panel, or by the AC equipment ground in an isolated
ground service panel.

Loop

A bidirectional path between network equipment and peripheral equipment
MDF

Main distribution frame (cross-connect terminal)
MDU

Multi-disk unit
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List of terms D-5

MFA150

150-amp modular, front access DC power system, rack style

Module power supplies

Individual power units that generate the different DC voltages required by the
cardsinstalled in each module

MPDU
Module power distribution unit
MPP600
600-amp modular DC power plant, cabinet style
MSI
Mass storage interface
NEC

Nationa Electrical Code (U.S.A.)

Network equipment

A hardware subsystem that provides digital multiplexed switching for voice,
data, and signaling paths

NT6D82
900-amp DC power system, rack style

Pedestal

The bottom element in a column. Each pedestal houses a blower or fan unit,
an air filter, the PDU (which contains the column circuit breakers), and the
system monitor. (The pedestal in system option 21A houses only the PDU.)

Peripheral equipment (PE)

A hardware subsystem that provides analog and digital line and trunk

interfaces and houses a combination of line, trunk, and Digitone receiver
circuit cards

PFTU

Power fail transfer unit
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D-6 List of terms

Power distribution unit (PDU)

Input power for Meridian | is brought into the pedestal to the PDU. The PDU
distributes input power to the column.

QBL12

75-amp external DC power distribution unit
QBL15

150-amp external DC power distribution unit
QCA13

50-200-amp rectifier/distribution unit cabinet
RPE

Remote peripheral equipment
SDI

Serial data interface

Single point ground (SPG)
A single connection used to reference electronic equipment to ground; no DC
current flows through the connection unless a fault condition exists.

System monitor

A microprocessor-based circuit card that controls and monitors the status of
cooling equipment and power-related hardware and functions

System SPG
The point where frame ground, logic return, AC equipment ground, and
battery return are connected to ground

TDS
Tone and digit switch

TN

Terminal number
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List of terms D-7

Top cap
The top cap is mounted on the top module of each column. It provides airflow
exits, EMI/RFI shielding, 1/0 cable entry and exit, and overhead cable rack
mounting. The top cap covers thermal sensor assemblies for the column.
Trunk

A single circuit between two points, both of which are switching centers or
individual distribution points

Universal equipment module (UEM)

A modular, self-contained hardware cabinet that houses a card cage, power
supply, backplane, circuit cards, and other basic equipment. When equipped,

the UEM becomes a specific type of module, such asa CPU Module or
Network Module.

UPS

Uninterruptible power supply
Vac

Voltage alternating current
Vdc

Voltage direct current
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About this document

This document provides:

—

a list of compatible dots for circuit cards used in options 2 1 A. 21 .21 E
51,61,61C, 71, and 81

ageneral procedure for initialy installing a circuit card

acceptance tests for circuit cards that provide service functions, network
control. and line and trunk connections

option settings for the PBX circuit cards currently supported by Northern
Telecom

Note: For information on equipment used with system option | |. see the
appropriate documentation for that product.

sample option settings for system configurations with NT8D22 System
Monitors

For detailed procedures for removing a specific circuit card and installing a
replacement. see Hardware replacement (353-300 1-520).

For option settings on telephones. attendant consoles. or add-on modules. see
the appropriate document for that equipment.

For a description of all administration programs. maintenance programs. and
system messages see the XI | input/output guide (553-3001-400).

Circuit card installation and testing  553-3001-211




2 About this document

Circuit card installation and testing 553-3001-211




Circuit card installation

Card slots-System options 21 A, 21,21E, 51,61,61C, 71, 81

This chapter identifies card slot compatibility in the following modules:

— NT6D39 CPU/Network Module
required for options5|/and 6 |

NT6D60 Core Module
required for option 8 |

NT9D | | Core/Network Module
required for option 6] C

«— NT8D | | Common/Peripheral Equipment (CE/PE) Module
required for options 2 1A, 21 .ad2 1 E

NT8D 13 Peripheral Equipment (PE) Module
optional for options 21,21E.51,61,61C,71,and 81

NT8D34 CPU Module
required for option 7|

=~ NT8D35 Network Module
required for options 7 tand 8 1. optional for options 21,21 E, 51.61. and
61C

NT8D36 InterGroup Module
required for options 7 | and 81

NT8D37 Intelligent Peripheral Equipment (IPE) Module
required for options5 1,6 1,61 C, 7 1,and 8 1, optiona for options 2 | and
21E

NT8D47 Remote Periphera Equipment (RPE) Module
optional for options 21, 21E, 51, 61,61C, 71, and 81
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4 Circuit card installation

Table 1
System option 21 A, 21, 21E, 51, 61,61C, 71, 81 card slots (Part ! of 8)
21A 21 21E 51 61 61C 71 81
NT6D003 Core — — — — — Core/Net: | — Core: 13
Bus Terminator 13
Card
NT6D63 I/O - — — — — Core/Net: | — Core:
Processor Card 16 & 17* 16 & 17*
NT6D64 Core —_ — — — — Core/Net: | — Core:; 18
Multi Drive Unit 18
NTeD65 Coreto | — — — — — Core/Net; | — Core:
Network Interface 12* 8-10**
Card
NT6D66 Call — — — — — Core/Net: | — Core:
Processor Card 14 & 15 14 & 15*
NT6D70 — — CE/PE: |IPE:any [IPE:any |IPE:any |IPE:any |IPE:any
S/T Interface Line 0-9 (PE) jslotbut [slotbut [slotbut slot but siot but
Card IPE: any [“Cont” “Cont” “Cont” “Cont” “Cont”
slot but
“Cont”
NT6D71 — — CE/PE: {IPE:any |IPE:any {IPE:any |IPE:any [IPE:any
U Interface Line 0-9 (PE) |slotbut |[slotbut |[slotbut |[slotbut slot but
Card IPE: any |“Cont’ “Cont” “Cont” “Cont” “Cont”
slot but
“Cont”
MIePR3ie signal 0-9 (PE) |slotbut’ |slotbut” [slotbut |slotbut’ |slot but’
Concentrator Card IPE: any |“Cont" “Cont” “Cont” “Cont” “Cont”
slot but
“Cont”
NTeD73 — — CE/PE: | CPU/Net: | CPU/Net: | Core/Net: | Net: 5-12 | Net: 5-12
Multi-purpose 4-9 (Net) | 1-8 1-8 0-7
ISDN Signaling
Processor Card
NT6D80 - CE/PE: | CPU/Net: |CPU/Net: [Core/Net: INet: 5-12 Net: 5-12
Multi-purpose 4-9 (Net)[1-8, 13 1-8, 13 0-7
Serial Data Link
* The card occupies two slots.
& A CNI card must be installed in slot 8-1 0 in option 81 and slot 12 in option 61 C.
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Circuit card installation 5

Table1
System option 21 A, 21, 21E, 51,61,61C, 71,81 card slots (Part 2 of 8)
21A 21 21E 51 61 61C 71 81
NT7D16 Data CE/PE: |CE/PE: |CE/PE: IPE: any |IPE: any [IPE: any |PE: any IPE: any
Access Card 0-9 (PE)*|0-9 (PE)*|0-9 (PE)* [slot but slot but slot but slot but slot but
“Cont™* |“Cont"™* |“Cont” “Cont™* | “Cont™*
NT8DO01 —_ IPE: IPE: IPE: IPE: IPE: IPE: IPE:
Controller Card “Cont” “‘Cont” “‘Cont” “Cont” “Cont” “Cont” “Cont”
NT8DO02 Digital CEIPE: CEIPE: CEIPE: IPE: any [IPE: any |IPE: any |PE: any IPE: any
Line Card 0-9 (PE)|0-9 (PE) |0-9 (PE) Blot but slot but slot but slot but slot but
IPE: any|IPE: any |“Cont” “Cont” “Cont” “Cont” “Cont”
slot but slot but
“Cont” “Cont’
NT8DO03 Analog CEIPE: CEIPE: CEIPE: IPE: any |IPE: any |IPE: any |PE: any |PE: any
Line Card 0-9 (PE)|0-9 (PE) |0-9 (PE) Blot but slot but slot but slot but slot but
IPE: any|IPE: any |“"Cont” “Cont” “Cont” “Cont” “Cont”
slot but slot but
“Cont” “Cont”
NT8D04 CEIPE: CEIPE: CEIPE: CPU/Net: |CPU/Net: [Core/Net: Net: 5-12 Net: 5-12
Superloop 4-9 (Net)|4-9 (Net) |4-9 (Net) | I-8 1-8 0-7
Network Card
NT8DQ9 Analog CE/PE: |CE/PE: CEIPE: IPE: any |IPE: any |IPE: any |PE: any |PE: any
Message Waiting 0-9 (PE)|0-9 (PE) |0-9 (PE) Blot but slot but slot but slot but slot but
Line Card IPE: any| IPE: any|“Cont" “Cont” “Cont” “Cont” “Cont”
slot but slot but
“Cont’ “Cont"
NT8D14 Universal | CE/PE: CEIPE: CEIPE: IPE: any |IPE: any |IPE: any |PE: any |PE: any
Trunk Card 0-9 (PE)|0-9 (PE) |0-9 (PE) Blot but slot but slot but slot but slot but
IPE: any| IPE: any|“Cont” “Cont” “Cont” “Cont” “Cont”
slot but slot but
“Cont" “Cont’
*  This applies to NT8D11 BC or NT8D11EC CE/PE Modules. In NT8D11AC or NT8D11DC modules, use
only slot 0.
** This applies to NT8D37BA or NTSD37EC IPE Modules, In NT8D37AA or NT8D37DC modules, us only
slots 0, 4, 8, and 12
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6 Circuit card installation

Table 1
System option 21A, 21,21E, 51, 61, 61C, 71, 81 card slots (Part 3 of 8)

21A 21 21E 51 61 61C 71 81
NT8D15 E&M CE/PE: |CE/PE: |[CE/PE: |IPE: any [IPE:any |IPE:any |IPE:any |IPE: any
Trunk Card 0-9 (PE) |0-9 (PE) |0-9 (PE) [slot but slot butt | slot butt | sloit buit slot but
\PE: any IPE: any “Cont" ucontu “CQnt" “GQnt’” “Cont”
slot but | slot but
“Cont” ‘Cont”
NT8D16 Digitone | — IPE: any {IPE:any |IPE: any {IPE: any |IPE:any |IPE:any |IPE: any
Receiver Card slot but |slotbut |slot but slot but slot but | slot but slot but
“Cont” “Cont” “Cont” “Cont” “Cont” “Cont” “Cont”
NT8D17 CE/PE: |[CE/PE: |CE/PE: ]CPU/Net: | CPU/Net: |Core/Net: | Net: Net:
Conference/TDS |4 (Net) 4 (Net) 4 (Net) 1-8 1-8 8-7 5-12 5-12
Card
NT8D18 CE/PE: |CE/PE: |CE/PE: |— — — —
Network/DTR 10 (Net) |10 (Net) |10 (Net)
Card

NT8D19 Memory/ | CE/PE:3 [ CE/PE:3 - —

Peripheral (CPU/ (CPU/
Signaling Card Mem) Mem)
NT8D41 Dual Port | CE/PE: |CE/PE: |CE/PE: | CPU/Net: | CPU/Net: —
SDI Paddle Board | anyrear |anyrear |anyrear | rear rear

bkplane bkplane |bkplane |bkplane bkplane

slot slot slot 7,8, 12 7,8, 12
NT8D68 Floppy CE/PE: |CE/PE: |— CPU/Net: | CPU/Net: —
Disk Unit any 2 any 2 18* 18*

slots slots
NT8D69 Multi Disk | — — — CPU/Net: | CPU/Net: CPU:
Unit 18 18** I | 1517
NTNDO1 — — CEIPE: 2 {— —_ —
Integrated CPU/ (CPU/
Memory Card Mem)
NTNDO2 — — CEIPE: 3 |— —
Misc/SBI/ (CPU/
Peripheral Mem)
Signaling Card

* Requires two slots.
** Requires three slots
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Circuit card installation 7

Table 1
System option 21 A, 21, 21E, 51,61,61C, 71, 81 card slots (Part 4 of 8)

21A 21 21E 51 61 61C 71 81
NTNDOQO9Bx — CPU/Net: | CPU/Net: CPU: -—
6 Mbyte Memory 17 17 1-2*
Card
NTNDOQOS Cx — CPU/Net: [ CPU/Net: CPU:
12 Mbyte Memory 17 17 2
Card
NTND10 CPU/Net: | CPU/Net: CPU: 3 _
Changeover 16 16
Memory Arbitrator
Card
NTND15 Floppy — CE/PE: — —
Disk Unit any 2

slots

NTND16 Multi — — CPU/Net: [ CPU/Net: CPU:
Disk Unit 18** 18+ 15-17%*
QPC43 Peripheral — - CPU/Net: | CPU/Net: | Core/Net: [ Net: 4 Net: 4
Signaling Card 10 10 10
QPC62 1.5 Mbyte| -- RPE: RPE: RPE: RPE: RPE: RPE: RPE:
Converter Card 2 and 9 2 and 9 2 and 9 2 and 9 2 and 9 2 and 9 2 and 9
QPC63 Local RPE: 5-6 |RPE: 5-6 |RPE:5-6 | RPE: 56 |RPE:5-6 |RPE: 5-6 [RPE: 5-E»
Carrier Buffer Card
QPC65 Remote RPE: 5-6 [RPE: 5-6 [RPE: 5-6 [RPE: 5-6 [RPE: 5-6 |RPE: 5-6 |RPE: 5-63
Peripheral Switch
Card
QPC66 2 Mbyte e RPE: RPE: RPE: RPE: RPE: RPE: RPE:
Converter Card 3 and 8 3 and 8 3and 8 [3and a 3 and 8 3 and 8 3 and 8
QPC67 Carrier | e RPE: 10 |RPE: 10 |RPE:10 |RPE:10 |RPE:10 |RPE:10 [RPE: 10
Maintenance Card
* If only one NTNDQS card is used, install it in slot 2 (next to the CMA card).
** Requires three slots.
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8 Circuit card installation

Table 1
System option 21A, 21, 21E, 51, 61, 61 C, 71, 81 card slots (Part 5 of 8)
21A 21 21E 51 61 61C 71 81
QPC71 E&M/DX  |— PE:any |PE: any [PE: any |PE: any [PE: any |PE: any [PE: any
Trunk Card slot but  |slot but slot but slot but slot but slot but slot buit
“‘DLB” “‘DLB” “DLB” “DLB” “DLB” “DLB” “DLB"
QPC99 Carrier| = RPE: RPE: RPE: RPE: RPE: RPE: RPE:
Interface Card j4and7 4and7 |4and7 (4and7 |4and7 (4and7 |4and?
QPC192 — PE: any |PE: any JPE:any |PE:any |PE:any |PE:any |[PE:any
Off-Premises slot but  [slot but slotbut |slotbut |slotbut |slotbut |siotbut
Extension Card ‘DLB’ “‘DLB” ‘DLB” “‘DLB” ‘DLB” “‘OLB” “‘bLB”
QPC215 — — — — CPU: —
Segmented Buss 8-12
Extender Card
QPC237 4-Wire -— PE: any |PE: any ([PE: any |PE: any |[PE: any |PE: any [PE: any
E&M/DX Trunk slot butt  [slot but slot but slot but slot but slot but slot but
Card “DLB" “DLB” “DLB” “‘DLB” “DLB” “DLB” “DLB"
QPC250 Release |— PE:any |PE:any |[PE:any |PE:any [PE:any |PE: any |PE: any
Link Trunk Card slot but | slot but slot but | slot but slot but slot but slot but
“‘DLB” “‘DLB” ‘DLB” “DLB” ‘DLB” “‘DLB” “‘DLB”
QPC297 Attendant | — PE:any |PE:any |PE:any |PE:any |PE:any |PE: any [PE: any
Console Monitor slotbut |slotbut |slot but slot but | slot but slot but slot but
Card “DLB” “‘DLB” “DLB” “‘DLB” “‘DLB” “‘DLB” “‘DLB”
QPC412 Net: 2-3  [Net: 2-3
InterGroup Switch
Card
QPC414 Network| CE/PE CE/PE: |CE/PE: CPU/Net: [CPU/Net: |Core/Net: Net: 5-12 Net: 5-12
Card 4-9 (Net) [4-9 (Net) ¥-9 (Net) | I-8 1-8 0-7
QPC422 Tone|— PE: any |PE: any |PE: any [PE: any |PE: any |PE: any |[PE: any
Detector Card slot but slot but slot but slot but slot but slot but slot but
“DLB” “DLB” “DLB” “DLB” “DLB” “DLB” “DLB”
QPC430 PE: any |[PE: any |PE: any |PE:any |PE:any |PE: any |PE: any
Asynchronous slot but slot but slot but slot but | slot but slot but slot but
Interface Line “DLB” “DLB” “DLB” “DLB” “DLB" ‘DLB” “DLB”
Card
QPC432 4-Port PE: any PE: any PE: any ([PE:any |[PE:any |PE: any [PE:any
Data Line Card slot but slot but slot but slot but | slot but slot but slot but
“DLB” “DLB” "DLB” “DLB” “DLB” “DLB” ‘DLB”
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Table 1
System option 21 A, 21, 21E, 51,61, 61C, 71, 81 card slots (Part 6 of 8)
21A 21 21E 51 61 61C 71 81
QPC441 3-Port - - CPU/Net: | CPU/Net: | Core: 7 Net: 1 Core: 7
Extender Card 11 11 MNet: 1 MUet: 1
QPC449 Loop - PE:any [PE:any |PE: any [PE: any |PE:any |[PE: any |PE:any
Signaling Trunk slot but slot but  [slot but slot but slot but slot but slot but
Card “DLB” “DLB” ‘DLB” ‘DLB” “DLB’ ‘DLB” “DLB”
QPC450 PE:any |[PE:any |PE: any [PE: any |PE:any |[PE: any |PE:any
CO/W/WATS slot but slot but slot but slot but slot but slot but slot but
Trunk Card ‘DLB” “DLB” “‘DLB” “‘DLB” “DLB” “DLB” “DLB”
QPC471 Clock CE/PE: |CE/PE: |[CE/PE: |CPU/ CPU/ CPU:14 | CPU:14 |Core:6
Controller Card 4-7 (Net) [ 4-7 (Net) [4-7 (Net) |Net: 9 Net: 9
QPC477 Bus
Terminating Units:
QPC477A9 — - CPU/Net: | CPU/Net: | CPU/Net | Net: Core:
2/3 2/3 01 11/12 4/5
Uet:
11/12
QPC477B10 — CPU/Net: | CPU/Net: | CPU/Net | Net: Core:
(replaces Al 0) 1/2 1/2 1/2 12/13 5/6
Net:
12/13
QPC477A20 - CPU: --
(CPU 0) 13/14
QPC477A21 — CPU: —
(CPU1) 13/14
QPC477A22 CPU/Net: | CPU/Net: —
1213 12/13
QPC513 CE/PE: | CE/PE: |CE/PE: CPU/Net: | CPU/Net: | Core/Net | cPU: Core:
Enhanced Serial 4-9 (Net) [4-9 (Net) [4-9 (Net) |19 1-9, 13 9, 13 6, 13 6,13
Data Interface Net: 5-13 [MUet: 5-1 3
Card
QPC578 — PE:any |PE:any |PE: any |PE: any |PE:any |PE: any |PE:any
Integrated slot but slot but slot but slot but slot but slot but slot but
Services Digital “DLB” ‘D LB “DLB” “DLB” “DBL” “DLBY “DLB”
Line Card
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10 Circuit card installation

Table 1
System option 21A, 21, 21E, 51,61, 61 C, 71, 81 card slots (Part 7 of 8)
21A 21 21E 51 61 61C 71 81
QPC579 CPU | = — CPU/Net: | CPU/Net: CPU: 5
Function Card 14 14
QPC580 CPU (== — CPU/Net: | CPU/Net: CPU:4
Interface Card 15 15
QPC581 CPU/Net: | CPU/Net: | — CPU:3| =
Changeover 16 16
Memory Arbitrator
Card
QPC583 Memory — CPU/Net: | CPU/Net: | — CPU: 1-2 =m
Card 17 17
QPC584 Mass| — - CPU/Net: | CPU/Net: | — CPU: 7 —
Storage Interface 12 12
Card
QPC594 16-Port PE: any |PE: any PE: any PE: any |PE: any [PE:any |PE:any
50012500 Line slot but slot but slot but slot but slot but slot but | slot but
Card LRDLBH (LDLBU I (KDLBH | HDLBM HDLB]) HDLBH HD LBH
QPC659 Dual PE: PE: PE: PE: PE: PE: PE:
Loop Peripheral “D LB “D LB “DLB" ‘DLB" “‘DBL" “DLB" ‘DLB”
Buffer Card |
QPC687 CPU CE/PE:2 | CEIPE: 2 |[— _ _ _
Card (CPU/ (CPU/
Mem) Mem)
QPC720 Primary |CEIPE: | CEIPE: CE/PE: {CPU/ CPU/ Core/Net: | CPU: Core: 0-3
Rate Interface 4-8 (Net) |4-8 (Net) | 4-8 (Net) | Net: 3-7 | Net: 3-7 0-7 8-12,
Card Net: 5-11, | Net: 5-11, [ Net: 5-11, | Net: 5-11, | Net: 5-11, | 15-16
13-14 13-14 13-14 13-14 13-14 Net: Net:
RPE: RPE: RPE: RPE: RPE: 5-11, 5-11,
1, 1112 11,1112 11, 1112 (1) 1112 |1, 1112 | 13-14 13-14
RPE: RPE:
1, 11-12 |1, 11-12
QPC723 RS-232 |- PE: any |PErany |PE:any |PE:any [PE:any |PE:any |PE:any
4-Port Interface slot but slotbut [slotbut |slotbut |slotbut [slotbut |slotbut
Line Card “‘DLB” ‘DLB” “DLB” ‘DLB” “DBL” “‘DLB” “‘DLB”
QPC742 Floppy |CE/PE:1 | CE/PE:1 |CE/PE: 1|CPU/Net: [ CPU/Net: | — — —
Disk Interface (CPU/ (CPU/ (CPU/ 12 12
Card Mem) Mem) Mem)
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Table 1
System option 21A, 21, 21E, 51, 61, 61 C, 71, 81 card slots (Part 8 of 8)
21A 21 21E 51 61 61C 71 81
QPCT757 — CE/PE: |CE/PE: |CPU/Net: [ CPU/Net: | PE: any | Net: 5-13 [ Net: 5-13
D-Channel 4-9 (Net) |4-9 (Net) |1-9, 13 1-9.13 slot but
Handier Interface “DLB”
Card
QPC789 16-Port |— PE: any |PE:amy |PE: any |PE: any |PE: any |PE: any |PE: any
500/2500 slot butt | slof butt | slot but slot but slot but slot but slot but
(Message “‘oLB” “DLB" “DLB" “‘DLB” “DLB” “DLB” “‘DLB”
Waiting) Line Card
QPC841 4-Port CE/PE: |CE/PE: |CE/PE: CPU/Net: [ CPU/Net: | Core/Net: [CPU: CPU:
Serial Data 4-9 (Net) | 4-9 (Net) |4-9 (Net) | 1-9 1-9,13 9,13 6, 13 6, 13
Interface Card Net: 5-13 | Net: 5-1'3
QPCo18 — PE:any |PE:any |PE: any |PE: any |PE:any |PE:any [PE: any
High-Speed Data slot but  |slot but | slot but slot but slot but |slotbut |slot but
Card “DLB” “DLB” “DLB” “DLB” “DLB" “DLB" “D LB’
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12 Circuit card installation

Precautions

To avoid personal injury and equipment damage, review the following
guidelines before handling Meridian 1 equipment.

WARNING
Module covers are not hinged; do not let go of the covers. Lift covers
away from the module and set them out of your work area.

WARNING
Circuit cards may contain alithium battery. There is a danger of
explosion if the battery isincorrectly replaced. Do not replace
components on any circuit card; you must replace the entire card.

Dispose of circuit cards according to the manufacturer’s instructions.

connected antistatic wrist strap when you work on Meridian 1 equipment. I
a wrist strap is not available, regularly touch one of the bare metal stripsin a
module to discharge static. Figure 1 shows the recommended connection
points for the wrist strap and the bare metal strips you should touch.
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Figure 1
Static discharge points
] —
- .
Module
rear
Wrist ~ strap
: connection  point Bare metal strip
|

Power supply slot

[ Module !
Wrist ~ strap front Bare metal strip
connection  point

553-5000
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14 Circuit card installation

Handle circuit cards as follows:

Unpack or handle cards away from electric motors, transformers, or
similar machinery.

Handle cards by the edges only. Do not touch the contacts or
components.

Set cards on a protective antistatic bag. If an antistatic bag is not
available, hand-hold the card, or set it in acard cage unseated from the
connectors.

Store cards in protective packing. Do not stack cards on top of each other
unless they are packaged.

Keep cards installed in the system as much as possible to avoid dirty
contacts and unnecessary wear.

Store cardsin acool, dry, dust-free area.

During repair and maintenance procedures:

Turn off the circuit breaker or switch for a module power supply before
the power supply is removed or inserted.

Note: In AC-powered systems, capacitors in the power supply must
discharge. Wait five full minutes between turning off the circuit breaker
and removing the power supply from the module.

Software disable cards, if applicable, before they are removed or
inserted.

Hardware disable cards, whenever there is an enable/disable switch,
before they are removed or inserted.

Return defective or heavily contaminated cards to a repair center. Do not
try to repair or clean them.
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Installing a circuit card

This procedure provides detailed installation instructions for Meridian 1
circuit cards.

WARNING

To avoid personal injury and equipment damage, read all of the
guidelines in “Precautions” on page 12 before you begin installation
and follow all guidelines throughout the procedure.

Installation procedure

1

Open the protective carton and remove the circuit card from the antistatic
bag. Return the antistatic bag to the carton and store it for future use.

Inspect the card components, faceplate, locking devices, and connectors
for damage. If damaged, tag the card with a description of the problem
and packageit for return to arepair center.

Refer to the work order to determine the module and slot location for the
card.

If there is an enable/disable (Enb/Dis) switch on the faceplate, set it to
Dis.

If there are option switches or jumpers on the card, set them according to
the work order (see “Option settings” on page 31).

CAUTION

Incorrectly set switches on common equipment circuit cards may
cause a system failure.
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16 Circuit card installation

6 If you areinstalling an NTNDO2 Misc/SDI/Peripheral Signaling (MSPS)
Card, the A0378252 Battery Pack Assembly must be attached:

Position the battery pack on the component side of the MSPS card.
From the back of the card, install the screws that secure the battery
pack.

On the component side of the MSPS card, plug in the clip connector
wired to the battery pack. Make sure the connector key is centered
on J2 (see Figure 2).

Note: The battery will not be fully charged until 24 hours after
installation in a powered system.

Figure 2
Connector for the battery pack assembly
— > €—
%}
Battery .
@ Clip J2
[ pack connector
©
553-5442

7 If youareinstalling one of the following cards, the QMM42 Security
Data Cartridge must be attached:

NT6D63 1/O Processor (I0OP) Card
QPC584 Mass Storage Interface (MSI) Card
QPC742 Floppy Disk Interface (FDI) Card

To install a data cartridge, plug it into the connectors on the component
side of the host card and install the screw that secures the data cartridge.

CAUTION
To avoid system failure, the ID number on the data cartridge must
match the ID number of the system.
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If you are installing one of the following cards, the associated ROM card
must be attached:

NTNDO1 Integrated CPU/Memory (ICM) Card = NTND31 ROM
QPC579 CPU Function (FN) Card — NTND08 or QPC939 ROM
QPC687 CPU Card — QPC940 ROM

To install a ROM card, plug it into the connectors on the component side
of the host card.

Note: For the NTND31 ROM Card, you must also install a screw and
washer at each corner of the ROM card.

CAUTION
When you install a ROM card, do not touch other components on the
host card.

10

11

12

Squeeze the ends of the locking devices on the card and pull the tabs
away from the latch posts and faceplate (see Figure 3).

Insert the card into the card aligning guides in the card cage. Gently push
the card into the slot until you feel resistance. Thetip of the locking
device must be behind the edge of the card cage (see Figure 3).

Lock the card into position by simultaneously pushing the ends of the
locking devices against the faceplate.

Note: When IPE cards are installed, the red LED on the faceplate
remainslit for two to five seconds as a self-test runs. If the self-test
completes successfully, the LED flashes three times and remains lit until
the card is configured and enabled in software, then the LED goes out. If
the LED does not follow the pattern described or operates in any other
manner (such as continually flashing or remaining weakly lit), replace
the card.

If thereis an enable/disable switch, set it to Enb.

Note: Do not enable the switch on an  NT8D04 Superloop Network Card
or QPC414 Network Card until network loop cables are installed.
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Figure 3
Installing the circuit card in the card cage

Edge of
card cage_

Card locking
device \

Latch post

553-5002
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Circuit card installation 19

13 If you are adding a voice, conference, or tone and digit loop, press the
manual initialize (Man Int) button if the card is associated with the active
CPU:

* Inoptions21A and 21, the manual initialize button is on the
NT8D19 Memory/Peripheral Signaling Card.

s Inoption21E, the manual initialize button is on the NTNDO1
Integrated CPU/Memory (ICM) Card.

* |Inoptions51, 61, and 71, the manual initialize button is on the
QPC580 CPU Interface Card.

* |noptions 61C and 81, the manual initialize button is on the
NT6D66 Call Processor (CP) Card.

Note: An initidization causes a momentary interruption in call
processing.

14 1f you are installing the card in a working system, refer to the work order
and the X711 inputfoutput guide (553-3001-400) to add the required office
data to the system memory.

15 Go to the appropriate test procedure in “ Acceptance tests” on page 21.

Circuit card installation and testing 553-3001-211




20 Circuit card installation

Circuit card installation and testing 553-3001-211




21

Acceptance tests

Test procedures for most circuit cards require that internal and external
cabling beinstalled. See the appropriate installation document for your
system and Telephone and attendant console installation (553-300 1-215) for
cabling procedures.

Conference cards

Use this procedure to test a conference card or to test the conference function
of an NT8D 17 Conference/TDS Card.

1

Log into the system:
LOG1 (password)

Request the status of a loop on the conference card:
LD 38
STAT loop

Conference status is formatted as follows:

CNFC n DSBL n BUSY
“n” represents the number of conference groups disabled and busy

CHAN n DSBL n BUSY
“n" represents the number of channels disabled and busy

UNEQ
card is not equipped in the system

DSBL
card is disabled in software
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Acceptance tests

3

If the conference card loop is disabled, enableit.

For an NT8D17 Conference/TDS Card, enter:
ENLX loop

(the conference loop is the odd loop of the conference/TDS loop pair)

Note: The conference/TDS card is not enabled automatically whenit is
inserted. Y ou must enable the card with the command ENLX (this
command isused in LD 34 and LD 46 to address even loops, LD 38 to
address odd loops). Enabling the loops with the command ENLL does
not enable the hardware for the card.

For other than an NT8D17 Conference/TDS Card, enter:

ENLL loop

(the conference loop must be an even loop for cards other than the
NT8D17)

If the system response is other than OK, see the XI 1 input/output gﬁide
(553-3001-400) to analyze the messages.

Test the conference loop for channel, group, and switching faults:
CNFC loop

If the conference loop passes the tests, the output is OK.

If the system response is other than OK, see the X171 input/output guide
to analyze the messages.

Prepare the system for amanual conference call on a specified |oop:
CNFC MAN loop ¢ “c” is the manual conference group (1-15)

A manual conference test is performed by stepping through conference
channels and groups, listening for noise that indicates a faulty card.

The manual conference test can be performed through a system terminal
or BCS maintenance telephone. If commands are entered from a

maintenance telephone, this telephone automatically becomes part of the
manual conference call.

Only one manual conference call is allowed at one time. A manual
conference consists of only two telephones, where one telephone acts as
asignal source whilethe other acts as alistening monitor.
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After you enter the CNFC command, any two telephones (one may
aready be the maintenance tel ephone) dialing the special service prefix
code (SPRE) and the digits 93 will enter the manual conference call. The
prime directory number (PDN) indicator, if equipped, will light on each
telephone.

Going on-hook takes the telephone out of the manual conference call,
and the test must be restarted.

See “1.D38” in the Xl I input/output guide for more detailed information
on using this command.

6 Test various channels and conference groups audibly:
CNFC STEP

When stepping through channels and groups, a clicking followed by
silence is normal. Any distortion or other noises indicates a faulty card.

Once the CNFC STEP command has been entered, entering C on the
system terminal or maintenance telephone steps through the conference
channels. Entering G steps through the conference groups. There are 15
channels per group and 15 groups per conference card.

Entering an asterisk (*) and END stops the test.

Again, see “LD 38" inthe XI1input/output guide for detailed
information on using this command.

7  EndthesessioninLD 38:

Digitone receiver cards
Use this procedure to test a Digitone receiver (DTR) card, aDTR
daughterboard, or the DTR function on the NT8D18 Network/DTR Card.

Note: The DTR daughterboard connected to a QPC659 Dual Loop
Peripheral Buffer Card cannot be assigned when the peripheral
equipment (PE) shelf is used in single loop mode.

1 Log into the system:
LOGI (password)
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Line cards

2

Use

See if the Digitone receiver to be tested is disabled:
LD 34
STAT

The system responds with the terminal number (TN), or numbers, of any
disabled Digitone receivers.

If the Digitone receiver is disabled, enable it:
ENLRIscu loop, shelf, card, and unit numbers

Test the Digitone receiver:
DTRIscu loop, shelf, card, and unit numbers

If the system response is other than OK, see the XI 1 input/output guide
(553-3001-400) to analyze the messages.

End the session in LD 34:
* % %%

this procedure to test a line card.

Log into the system:
LOG1 (password)

Perform a network memory test, continuity test, and signaling test on a
specific loop and shelf:

LD 30

SHLFIs loop and shelf numbers

If the system response is other than OK, see the XI1 input/output guide
(553-3001-400) to analyze the messages.

For a line card on a superloop, perform a signaling test on a specific card
or unit:

UNTTlsc loop, shelf, and card numbers
For the NT8D0?2 Digital Line Card, enter:
UNTTlIscu loop, shelf, card, and unit numbers

If the system response is other than OK, see the X171 input/output guide
(553-3001-400) to analyze the messages.

End the session in LD 30:

*kkk
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Multifrequency sender cards

Use this procedure to test amultifrequency sender (MFS) card or the MFS
function of an NT8D17 Conference/TDS Card.

1

Log into the system:
LOG1 (password)

Test and enable an MFS loop:

LD 46

MFS loop

(on the NT8D17 Conference/TDS Card, the TDS/MFS loop is the even
loop of the conference/TDS loop pair)

Note: The conference/TDS card is not enabled automatically whenit is
inserted. Y ou must enable the card with the command ENLX (this
command isused in LD 34 and LD 46 to address even loops, LD 38 to
address odd |oops). Enabling the loops with the command ENLL does
not enable the hardware for the card.

If the system response is other than OK, see the X771 input/output guide
(553-3001-400) to analyze the messages.

Access the system from a maintenance telephone; then enter:
LD 46

Note: Give the system approximately 20 seconds to load the program.

See “Communicating with the Meridian1” in the X11 input/output guide
(553-3001-400) for details on accessing the system from a maintenance
telephone.

Obtain lo-second bursts of digits 1to 9,0, and 11 to 15 (in that order) for
all digits on the specified loop:
TONE loop ALL

Each burst should sound different. If the bursts do not sound different,
replace the card.

End the sessionin LD 46:

% % koK
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Multifrequency signaling cards
Use this procedure to test a multifrequency signaling card.

1 Log into the system:
LOGI (password)

2 Test and enable the specified unit:
LD 54
ATSTlIscu loop, shelf, card, and unit numbers

If the system response is other than OK, see the X117 input/output guide
(553-3001-400) to anayze the messages.

3 EndthesessioninLD 54:

* k%%

Network cards

Use this procedure to test a network card.

1 Log into the system:
LOG1 (password)

2 Perform anetwork memory test, continuity test, and signaling test:
LD 30

LOOP loop can be a specific loop number or ALL

If ALL isspecified, all enabled loops (except attendant console |oops)
and all shelves on each loop are tested.

If only one loop is being tested and it is disabled, enter ENLL loop to
enable and test a network card associated with the specified loop. (This
command cannot enable network cards disabled by LD 32.)

If the system response is other than OK, see the XI1 input/output guide
(553-3001-400) to analyze the messages.

3 EndthesessioninLD 30:

* k%%
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Trunk cards
Use the following procedures to test a trunk card.

Test procedure using a maintenance telephone
1 Access the system from a maintenance telephone.

See “ Communicating with the Meridian1” in the XI1 input/output guide
(553-3001-400) for details on accessing the system from a maintenance
telephone.

2 Test the trunk unit:
LD 36
TRKIscu loop, shelf, card, and unit numbers

3 If the maintenance telephone is hooked up to a monitor and the system
response is other than OK, see the XI 1 inputloutput guide
(553-3001-400) to anayze the messages.

Test procedure using a system terminal

1 Log into the system:
LOG1  (password)

2 Enter:
LD 36

3 Totest atrunk from aremote test center, seize a central office (CO)
monitor trunk:

CALL
or
CALLlscu
Seize the automatic number identification (ANI) trunk:
TRKIscu loop, shelf, card, and unit numbers

Note: When you see the DN? prompt, enter the directory number (DN)
you want the system to dial.

If the system response is other than OK, see the X171 input/output guide
to analyze the messages.

4 Endthesessionin LD 36:

kK Kk
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5 Test an automatically identified outward dialing (AIOD) trunk card:
LD 41
AIODIsc loop, shelf, and card numbers

If the system response is other than OK, see the X11 input/output guide
to analyze the messages.

6 EndthesessioninLD 41:
#ok ok k

Tone and digit switch cards

Use this procedure to test a tone and digit switch (TDS) card or to test the TDS
function of an NT8D17 Conference/TDS Card.

1 Log into the system:
LOG1 (password)

2 Obtain alist of terminal numbers(TNs) for disabled TDS cards:
LD 34
STAD

3 If the TDSloop to betested is disabled, enableit.

For an NT8D17 Conference/TDS Card, enter:
ENLX loop
(the TDS/IMFS loop is the even loop of the conference/TDS loop pair)

Note: The conference/TDS card is not enabled automatically when it is
inserted. Y ou must enable the card with the command ENLX (this
command isused in LD 34 and LD 46 to address even loops, LD 38 to
address odd loops). Enabling the loops with the command ENLL does
not enable the hardware for the card.

For other than anNT8D17 Conference/TDS Card, enter:
ENLL loop

4  Test the TDS loop:
TDS loop

If the system response is other than OK, see the X171 input/output guide
(553-3001-400) to analyze the messages.

5 Endthesessionin LD 34:

*kk ok
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Using a maintenance telephone, log into the system.

See “Communicating with the Meridian 1” in the XI I input/output guide
(553-3001-400) for details on accessing the system using a maintenance
telephone.

7 From the maintenance telephone, enter:
LD#34##
To test outpulsers and channels for the TDS loop, see Table 2 for a
sample of the input commands used with the maintenance telephone. See
the X711 input/output guide for all tones that can be tested.
8 Exit LD 34 from the maintenance telephone:
*k k%
Table 2
TDS tone tests
Input  command Dle.‘l pad Description
equivalent
BSY#loop## 279%#loop#t# Provides busy tone from TDS loop specified.
C## 2H# Removes any active tone.
‘DIA#loop## 342#oop## Provides dial tone from TDS loop specified.
OVF#loop## 683#loop## | Provides overflow tone from TDS loop specified. |
I RBK#loop## ‘ 725#loop## l Provides ringback tone from TDS loop specified.
rRNG#Ioop## 764#loop## ] Provides ring tone from TDS loop specified.
Kkckk

Exits TDS test program.

Circuit card installation and testing 553-3001-211




30 Acceptance tests




Option settings

Circuit card grid

Some circuit cards contain option switches or jumpers, or both, that define
specific functions. A switch or jumper may beidentified by an a phanumeric
coordinate (such as D29) that indicates a location on the card, or by a switch
number (such as SW2) printed on the circuit board (see Figure 4). Positions
on aswitch (for example, positions], 2, 3, and 4 on SW2) are |abeled on the
switch block.

On acircuit card:

— ON may beindicated by the word “on,” the word “up,” the word
“closed,” the number “1,” an arrow pointing up, or a solid dot (e).

— OFF may be indicated by the word “down,” the word “open,” the number
“(),” or an arrow pointing down.

Throughout this document, if neither ON nor OFF is given (thereis ablank
space) for a position on a switch, that position may be set to either ON or OFF
because it has no function for the option described.
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Figure 4
Circuit card grid
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NT6D1 1 D-Channel Interface Card
The next three tables list option settings for the NT6D11DCHI Card.

NT6D11jumper settings and group selection

Jumper  settings | Address selection
[
Switch
Option Port Socket number Group number

12|93

DTE  (terminal) 0 VR U9 0 off |off | off
| ub u3 1 off | oil |on

DCE (modem) 0 ut2 uio 2 off [on | off
| ué u4 3 off Jon [on

RS-232-Cinterface 0 u31 u29 4 on | off | off
i u25 u23 5 on |off [on

High-speed interface 0 U3o u28 6 on |[on | off
1 u24 uz22 7 on |on |on

Note: Group and port numbers combine to define a complete port address (the following two tables define
port numbers). There are 8 groups and 16 port numbers, for a total of 128 possible ports. Group 0 is the only
group supported by Generic X11 Supplementary Features Group F (Phase 6). Therefore, when using Group
F software set switches 1, 2, and 3 to OFF.
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NT6D11port address settings for single port operation

Port number Switeh
SDI/DCHI (J1/J2) s 5 6 ; ; g 0 Lo
0 off of off off on * off
{ of of of on on * of
2 ofi of on off on * of
3 of of on on on * off
4 off on oft off on * of
5 of on off on on * off
6 off on on off on * off
7 off on no on on * of
8 on ofi off of on * of
9 on off off on on * off
10 on of on off on * off
11 on of on on on * off
12 on on of off on * off
13 on on of on on * off
14 on on on off on * of
15 on on on on on * of

*  Set switch 9 to ON (1) to enable the SDI port and disable the DCHI port, Set switch 9 to OFF (0) to
disable the SDI port and enable the  DCHI port.

NTeD11 port settings for dual port operation

Port number Switch
SDI (J1) DCHI (J2) 4 5 6 7 8 9 0
0 1 off off of * off * off
2 3 of af on * off * off
4 5 [ofi on ofi * off * off
6 I off on on * off * aff
8 9 on of off * off * off
10 i on off on * off * off
12 13 on on of * off * off
14 15 on on on * off * off

*

Switches 7 and 9 do not affect dual port operation; they may be set to ON or OFF.
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NT6D42 Ringing Generator DC
The next six tables list option settings for the NT6D42 Ringing Generator.

NT6042 recommended options for North American and British Telecom

W—B&ngmg Ringing Jumper locations Ringing output
frequency voltage

North America 20 Hz 86V ac [P5 Low impedance
High voltage
message waiting

British  Telecom 20 Hz 80 V ac P4 Low impedance
No high voltage
message waiting

NT6D42 jumper locations P4 and P5

High voltage message waiting

Pin location
Disable Jumper in P4
Enable Jumper in P5

Note: There must be one jumper installed.

NT6D42 jumper location J7

Ringing output

Jumper location J7

Low impedance (normal)

High impedance (Australia)

Connect pins 1 and 2

Connect pins 2 and 3

NT6D42 SW1
Ringing frequency (Hz) Position SW1
20 f
25 2
50 3
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NT6D42CB SW2

Ringing Message waiting sw2

voltage voltage | 9 3 4

86 V ac -120V dc off off off off

86 Vac -150Vdc off off off on

80 Vac —-120 V dc on off off off

80 Vac -150Vdc on off off on

75 Vac -120Vdc off on off off

75 Vac -150V dc off on off on

70 Vac -120 V dc off off on off

70 V ac -150V dc off off on on
NT6D42CC SW2

Ringing Message waiting Swz

voltage voltage | ) 3 4 T

86 V ac -100V dc off off off off |

86 V ac -150Vdc off off off on

80 Vac —100V dc on off off off

80 V ac -150Vvdc on off off on

75 Vac -100 V dc off on off off

75 Vac -150V dc off on off on

70 Vac —100V dc off off on off

70 Vac -150Vdc off off on on |
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NT6D43 CE/PE Power Supply DC
The next five tables list options settings for the NT6D43 Power Supply.

Note: For installations outside of North America, a jumper on the
motherboard (at J5) and switches on the daughterboard must be set to
select the ringing frequency or voltage, and to enable or disable Message
Waiting lamps. The daughterboard must be removed to access the
switches. To remove the daughterboard, remove the screws on either side
of the motherboard and carefully slide out the daughterboard.

NT6D43 recommended options for North America and British Telecom

— Ringing Ringing . N
Application frequency voltage Message Waiting Ringing output
North America 20 Hz 86V ac Enabled (-150 V dc) Low impedance
British  Telecom 20 Hz 80 V ac Disabled Low impedance
NT6D43 jumper locations P4 and P5
Message Waiting lamp Pin location
Enabled Jumper in El
Disabled Jumper in E2
Note: There must be one jumper installed.
NT6D43 jumper location J5
Ringing output Jumper location J5 (motherboard)
Low impedance (normal) Connect pins 1 and 2
High impedance (Australia) Connect pins 2 and 3
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NT6D43 swi
Swi
Ringing frequency (Hz)
| 2 3
20 on off off
25 off on off
50 off off on
NT6D43 SW2
Ringing Message waiting Sw2
voltage voltage | ) 3 s
86 V ac -120Vdc off off off off
86 V ac -150Vvdc on off off off
80 V ac -120Vvdc off off off on
80 V ac -150 V dc on off off on
75V ac -120Vdc off off on off
75V ac -150Vdc on off on off
70 V ac -120Vdc off on off off
70 V ac -150 V dc on on off off
NT9D1 102 Core/Network Module Backplane
Jumper (bet\ll_v(;ce?]tionslots) Core/Network 1 Core/Network 0
JB1 14/15 Jumper plug not installed Plug installed
Note: Berg jumper is located at the bottom of the primary side of the backplane (this is inside the card cage
assembly).
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NT6D68 Core Module Backplane

Location

Core 1
Jumper (between slots) Core 0
JB4 9/10 Jumper plug not installed Plug installed
JB3 10/ 11 Plug installed Plug installed
JB2 11/12 Plug installed Plug installed
JB1 12 /13 Plug installed Plug installed

card cage assembly).

Note: Berg jumpers are located along the bottom of the primary side of the backplane (this is inside the

NT6D6003 Core Bus Terminator Card

Jumper Location Core 1 Core 0
J5 A21 Jumper plug not installed Jumper plug not installed
J4 A25 Jumper plug not installed Jumper plug not installed
J3 A28 Jumper plug not installed Jumper plug not installed
J2 A30 Jumper plug not installed Jumper plug not installed
J1 A35 Jumper plug not installed Jumper plug not installed

be required on some other card or for future requirements.

Note 2: Jumper J5 may not be present.

LEDs matches the jumper settings on the Core Module backplane.

Note 1: All jumpers are preset to open (the two pins are not connected together by a jumper plug) and must
be left open. There may, however, be a jumper plug over one pin. The plugs are provided as extras that may

/Vote 3: There are four LEDs on the component side (not on the faceplate) of the card. In Core 0, all of the
LEDs should be off. In Core 1, the top LED should be lit and the other three should be off. The pattern of the
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NT6D80 Multi-purpose Serial Data Link Card

Port O-SW4 Port O-SW8
RS-232-D DTE or DCE* all off all off
RS-422-A DTE (terminal) all off all on
RS-422-A DCE (modem) al on al off
Port 1-SW3 Port 1-SW7
RS-232-D DTE or DCE* all off all off
RS-422-A DTE all off all on
RS-422-A DCE all on all off
Port 2—SW2 Port 2-SW6
RS-232-D DTE or DCE* all off all off
RS-422-A DTE all off all on
RS-422-A DCE al on all off
Port 3—SwW1 Port 3—SW5
RS-232-D DTE or DCE* all off all off
RS-422-A DTE all off all on
RS-422-A DCE all on all off

* W-232-D DTE and DCE modes are software configured. RS-422-A DTE and DEC modes are switch
configured.

Note: The device number for the MSDL card is configured in LD17 at the prompt DNUM. You must also set
the device number, using switches S9 and S10, on the MSDL card. S9 designates ones and $10 designates
tens. To set the device number as 14, for example, set 83to 1 and S10 to 4.
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NT7D03 Ringing Generator DC

Frequency Volts Switch S300
HZ RMS ] ] ; :
20 86 off of o off
20 80 of of off on
25 86 on off o off
25 80 on i o on
25 70 of on o o
50 86 of on off on
50 80 of off on off
50 70 at off on on
NT7D04 CE/PE Power Supply DC
Frequency Volts Switch S300
Hz RMS 1 ) ; p
20 86 off off of N
20 80 on o of .
2 86 af on of *
25 80 on on off *
25 70 of af on *
>0 86 on off on *
50 80 af on on *
50 70 on on on *
*  Not applicable, can be ON or OFF.
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NT8D14 Universal Trunk Card

The next five tables list option settings for the NT8D14 Universal Trunk
Card.

NT8D14 vintage AA jumper strap settings

Modes Location Jumper strap

Central Office (CO) J1,J2 off
2-way fie trunk (loop dial repeat) J1,J2 off
2-way tie trunk (outgoing/incoming dial) J1,J2 off
Recorded announcement (RAN) J1,J2 off
Paging trunk J1,J2 off
Japan CO/DID operation J1,J2 off
DID operation: loop length > = 2000 Q J1,J2 on
DID operation: loop length < 2000 Q J1,J2 off
Note 7: off = no strap present.

Note 2: Locations (J1, J2) apply to all eight units.
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NT8D14 vintage BA jumper strap settings-factory standard

J ;
Trunk types Loop length umper strap settings

J1.X J2.X J3.X J4.X

CO/FX/WATS
2-way tie (LDR) Zero-l 524 m (5000 ft)
2-way tie (OAID)
DID Zero-600 ohms Off Off -2 [-2

RAN: continuous
operation mode

Paging

Note: Jumper strap settings J1.X, J2.X, J3.X, and J4.X apply to all  eight units; “x ~ ndicates the unit
number, O-7. “Off” indicates that no jumper strap is installed on a jumper block. Store unused straps on the
universal trunk card by installing them on a single jumper pin as shown below,

Jumper pin\\

N

Jumper strap
Jumper block

563-5924

NT8D14 vintage BA jumper strap settings-extended range

Trunk types Loop length Jumper strap settings
J1.X J2.Xx J3.X Ja.x
CO/FX/WATS
2-way tie (LDR) > 1524 m (5000 ft) Off Off 12 2-3
2-way tie (OAID)
DID > 600 ohms On On 1-2 2-3
T e s or | on | es |

Note: Jumper strap settings J1.X, J2.X, J3.X, and J4.X apply to ali eight units; “X” indicates the unit
number, 0-7. “Off” indicates that no jumper strap is installed on a jumper block.
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NT8D14 vintage BA trunk types-termination impedance and balance network

Terminating Balance network for loop lengths (Note 2)
Trunk types impedance
(Note 1) Zero—915 m 915-1524 m > 1524 m
(zero-3000 ft) (3000-5000 ft) (> 5000 ft)
CO/FX/WATS 600 ohms 600 ohms 3COM1 3COM2
2-way tie (LDR) 600 chms 600 ohms 3COM1 3COM2
2-way tie (OAID) 600 ohms 600 ohms 3COM1 3COM2
DID (loop < 600 600 ohms 600 ohms 3COM1 3COM2
ohms)
DID (loop = 600 600 ohms 600 ohms N/A 3COM2
ohms)
RAN: continuous 600 or900 600 or 900 ohms N/A N/A
operation mode ohms
Paging 600 ohms 600 ohms N/A N/A

Note 1: The terminating impedance of each trunk unit is software selectable in LD14 and should match the
nominal impedance of the connecting equipment.

Note 2: The balance network of each trunk unit is software selectable between resistive 600 or 900 ohms
or 3COM and jumper selectable between 3COM1and 3COM2.

NT8D14 vintage BA cable loop resistance and loss

Cable loop resistance (ohms )

Cable loop loss (dB)
(non-loaded at 1kHz)

Cable length
22 AWG 24 AWG 26 AWG 22 AWG 24 AWG 26 AWG
915 m (3000 ft) 97 155 251 0.9 1.2 1.5
1524 m (5000 ft) 162 260 417 1.6 2.0 2.5
2225 m (7300 ft) 236 378 609 2.3 3.0 3.7
3566 m (11700 ft) 379 607 977 3.7 4.8 6.0
5639 m (18500 ft) 600 960 1544 59 7.6 9.4
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NT8D15 E&M Trunk Card

Mode of operation (Note 2)
P-wire trunk 4-wire trunk
Jumper
(Note 1) DX tip & ring pair
Type Pagin Type | Typel ll
ype | ging yp yp M = rev E = rev
M-xmt M-xmt
J1.X off off off off Pins I-2 Pins 2-3
J2.X on on on on off off
(Note 3)
J3.X off off off off (Note 4) (Note 4)
J4.X off off off off Pins 2-3 Pins I-2
J5.X off off oft off (Note 4) (Note 4)
J6.X off off off off on on
J7.X off off off off on on
Ja.X off off off off on on
J9.X Pins 2-3 Pins 2-3 Pins 2-3 Pins 2-3 Pins 1-2 Pins 1-2
Note 7: Jumper strap settings J1.X through J9.X apply to all 4 units; “X” indicates the unit number, 0-3.
Note 2: Off indicates that no jumper strap is installed on a jumper block.
Note 3: Paging trunk mode is not zone selectable.
Note 4: Jumper strap installed in this location only if external loop resistance exceeds 2500 ohms
Note 5: Dot next to the jumper block indicates pin 1.
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NT8D17 Conference/TDS Card

Switch and jumper settings are used to select the companding law and change
the conference attenuation PAD levels. These PAD levels are used if prompt
CPAD =1inLD97. The J1 connector on the faceplate is reserved for future
use.

Y ou can enable or disable awarning tone for conference calls. When the
option is enabled, the tone lets callers know they are entering a conference
call. The switch for this option is preset to disable the warning tone.

Companding law Jumper at J3
p-law (North America) connect pins 2 and 3
A-law connect pins 1 and 2
Attenuation levels SW2 (see Note)
1 2 3
12.2 db on on on
104 db on on off
82 db off on on
7.2 db off on off
54 db on off on
4.0 db on off off
12 db off off on
0 db off off off
Note: Set position 4 to ON to disable the warning tone option. When the warning tone is enabled, select the
warning tone level as shown below.
Level Jumper at J2
24 db connect pins 1 and 2
30 db connect pins 2 and 3
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NT8D21 Ringing Generator AC

Settings
Frequency Amplitude
P1 P2 P3
20 Hz 86 V ac open open 2-5
8-11
25 Hz 70V ac open 1-4 open
7-10
25 Hz 80V ac open 3-6 open
9-12
25 Hz 86V ac open 2-5 open
8-11
50 Hz 70 V ac -4 open open
7-10
50 Hz 80 Vac 3-6 open open
9-12
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NT8D22 System Monitor

The master system monitor, located in the column with CPU 0, must be
numbered 0. Slave system monitors are numbered from 1 to 63.

For examples of system monitor option settings in basic configurations see
“ Sample settings for NT8D22 System Monitors.”

Configure the system monitor in Remote Peripheral Equipment (RPE)
columns as slaves. Thereis no serial connection between RPE columns.

NT8D22 swi

Position
SW1 function

4 2 3 4 5 6 7 8

Hybrid system* on
Meridian 1 columns only off

Position 1 is OFF (Meridian 1 columns only) off
Position 1 is ON, all columns are PE off
Position 1 is ON, master column contains CPU:  master on

slaves off

DC-powered system on
AC-powered system off

PFTU is activated by this column due to over-temperature on
PFTU is not activated by this column of f

Position 1 is OFF (Meridian 1columns only) of f
Operation with ST, STE, or RT on
Operation with all other SL-I systems of f

Position 1 is OFF (Meridian 1 columns only) of f
Operation with ST, STE, or RT on
Operation with all other SL-1 systems of f

ST, STE, or RT and PE columns (CPU in cabinet) on |[on
All other SL-1 systems and PE columns (CPU in cabinet) on | off
Any hybrid system and CE and PE columns (CPU in off |on

Meridian 1 column)

Meridian 1 columns only off | off

*

Hybrid systems are a combination of SL-1 cabinets and Meridian 1 columns.
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NT8D22 Sw2
Position
SW2 indication
1 2 3 4 5 6 7 8
Master system monitor on
Slave system monitor of
Operation with ST, STE, or RT on
Al other operation of
For master, indicates total number of Set 3-8 according to the table titled
slaves “NT8D22 settings for total number of
slaves-SW2 on master.”
For each slave, indicates the slave Set 3-8 according to the table fitled
address *NT8D22 slave address-SW2 on
slave.”
NT8D22 SW3
Position
SW3 indication
N ! 2 3 4
CTA master on
slave of
CTR master on
slave of
FAIL master on
slave of
MAJOR master on
slave of
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NT8D22 settings for total number of slaves-SW2 on master

How many Switch piition_ | How many | Switch pgition_ _1
slaveunits | 3 [ 4 |5 | g |7 |g |slaveunits [ |4 |5 |6 |7 |8
0 on [ on [on on |on |on 32 off |on |on |on |on |on
1 on |on |on |on |on | df 33 off [on |on [on |on | off
2 on |on fon | on |off [on 34 off [on Jon [on | af | on
3 on [onjon | on | of | of 35 off | on [on [on | af [ off
4 on | onjon | off | on | on 36 offt |on |on [of [on | on
5 on | on | on | off | on | off 37 off | on |on | off |on | off
6 on [on|on [ af | of | on 38 off [ on |on | off | Odf | on
7 on | on|on | of | df [ Of 39 off | on | on | Of [ of | of
8 on | on| off | on [on | on 40 off [ on | of | on |on | on
9 on | on| off | on [ on | Of 41 off | on | af | on [ on | off
10 on | on | off | on | off | on 42 off | on | off |on | off | on
11 on | on| off | on [ af | oOf 43 off | on | of | on | off | off
12 on | on| off | af [on | on 44 off | on | af | of [ on | on
13 on | on| off | df [ on [ off 45 off | on | of | dof [on [ oOf
14 on | on| off | of [ af | on 46 off | on | of | of [ df [ on
15 on | on | off | off | off | off 47 off | on | off | off | off | off
16 on | off Jon [ on | on | on 48 off | &f | on | on [on | on
17 on | off Jlon | on | on | Of 49 off | af | on [ on | on [ Of
18 on | off | on | on | off | on 50 off | of | on | on | off | on
19 on | off fon | on | Of [ oOf 51 off | of | on | on | of | of
20 on | off [on | off | on | on 52 off | off [ on | off [ on | on
21 on | off lon | af [ on | off 53 off | off | on | off | on [ off
22 on | off [on | of | af | on 54 off [ of |on | of | of [ on
23 on | off [on | of | af | of 55 off | off | on [ off | off | of
24 on | off | off [ on [ on | on 56 off | Of | off | on [ on | on
25 on | off | off | on | on | off 57 off | off | off | on | on | off
26 on | off | off | on | af | on 58 off | af | af | on | off | on
27 on | off | off | on | off | of 59 off | of | off | on | off | off
28 on | off | off | af | on | on 60 off | af | off | &f | on | on
29 on | off | off [ af [ on | of 61 off | of | off | df | on [ of
30 on | off | off | of | af | on 62 off | af | af | of | off | on
31 on | off | off ﬂ ai off 63 off ﬂ af | af _gif_ off
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NT8D22 slave address-SW2 on slave

Slave unit i Position __ __\ saveunit | _Po_sition

address 3 4 5 6 7 8 address 3 4 5 6 7 8
| on |on | on |on | on | off 33 off | on | on | on [ on |[off
2 on |on Jon |on | &f |on 34 off [on | on | on | off |on
3 on |on | on |on | al | of 35 off | on | on | on | off | off
4 on [ on | on | &f | on | on 36 off |on | on [off |[on |on
5 on |on |on | off [ on | off 37 off | on | on | off [ on | off
6 on [on | on Bﬁ ﬁ on 38 ?JE o0 | on off | off | on
7 on [on |on | of | of | of 39 off | on | on | off | oil | off
8 on |on | off | on|on | on 40 off | on | off [on [on [on
9 on | on | off [ on [ on | off 41 off | on | off | on | on | off
10 on | on | Of on | of | on 42 off [ on | Of on | off |on
i on | on | off | on | off | off 43 off | on | off | on | off | off
12 on | on | off | off [ on [ on 44 off | on | of | off |on |on
13 on | on | of | df | on | off 45 off | on | af | off | on | off
14 on | on | Of of of | on 46 off | on | off [ off | off | on
15 on | on | of | of | af | of 47 off | on | of | off | off | off
16 on | off on |on | on [on 48 off |off |on | on | on | on
17 on | Of [ on | on on | of 49 off | df | on | on | on | off
18 on | off | on | on | off | on 50 off | af | on | on | off | on
19 on | &f | on | on | Of | Of 51 off | odf | on | on | off | off
20 on | off [ on | Gf | on | on 52 off | off | on | off | on | on
21 on | off | on | off | on | off 53 off | off | on | off | on | off
22 on | off | on | off | off [ on 54 oft | off | on | off | off | on
23 on | of | on | of | off | of 55 off | af | on | off | off | off
24 on | of | of on | on | on 56 off | of | of on | on | on
25 on | off | daI | on | on | Of 57 _ofi off | of [on | on | off
26 on | off | off |on | off | on 58 off | off | off | on | off | on
27 on | af | af [on [ off | off 59 off [ af | of | on | off | off
28 on | off | off | off | on | on 60 off | off | af | off [ on | on
29 on | off | of | of | on | Of 61 off | of | off | off | on | off
30 on | of | of | of [ of | on 62 off | of | off | off | off | on
31 on | of | off | af | off [ off 63 off | of | af | off | off | off
22 | o fonan fonfon|on .
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NT8D41Dual Port Serial Data Interface Paddle Board
The next three tables list option settings for the NT8D41 SDI Paddle Board.

NT8D41port addresses

Device number SW4
Port 1 Port 2 ! 2 3 4
0 | oil on on on
2 3 off on on off
4 5 off on off on
6 7 off on off off
8 9 off off on on
10 i off off on off
12 13 off off off on
14 15 off off off off

NT8D41 baud rate

Port 1-SW2 Port 2-SW3 1
Baud rate
1 2 3 4 1 2 3 4
150 off off on on off off on on
300 off on off on off on off on
600 off off off on off off off on
1200 off on on off off on on off
2400 off off on off off oil on off
4800 off on off off off on off off
9600 off oil off off off off off off
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NT8D41 DTE or DCE selection
Port 1-SW5 Port 1—SW6
Mode T r
1 2 3 4 I 5 | 6 1 | 2 3 4 5 6
DTE (terminal) on on on on (on (on (off (off |off |off | off | off
DCE (modem) off | off | off | off | off | off | on | off | on | on | on | on
Port 2—SW7 Port 2—SW8
DTE on on on on on on off off off off off off
DCE off | off | off | off | off |off |on |[Off [ on [ on [on |on

NTNDO2 Misc/SDi/Peripheral Signaling Card
The next four tables list option settings for the NTNDO2 M SPS Card.

NTNDO2 port addresses

Device
Number

0 1
2 3
4 5
6 7
8 9
10 11
12 13
14 15

k

*

Even port Odd port
SW8 SW9

2 3 4 1 2 3 4 5 8

off off off off off off on on on
off off off off off off on on off
off off off off off off on off on
off off off off off off on off off
off off off off off off off on on
off off off off off off off on off
off off off off off oft off off on
off off off off oft off off off off

Switch does not affect operation; it may be set to ON or OFF.
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NTNDO2 baud rates-switch settings

Even port-SW10 Odd port-SW11
Baud rate

1 2 3 4 | 2 3 4
150 * off on on * af on on
300 * on of on * on off on
600 * off af on * af af on
1200 * on on of * on on of
2400 * of on of * of on of
4800 * on off of * on of of
9600 * af off af * off af off

¥ Switch does not affect operation; it may be set to ON or OFF.

NTNDQ2 DTE or DCE selection

Even port-SW4 Even port-SW5
Mode

1 2 3 4 5 6 1 2 3 4 5 6
DTE  (terminal) off |off |off |t | off | off [ on| on [ on |on |on on
DCE (modem) on |on |on |on (fon pn off Tff off off ff of

Odd port-SW2 Odd port-SW3
DTE off |off ©xf |off | of | of| on| on| on| on |on |on
DCE on [on |on |on |on |on |[off [off |off off | off |off
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NTNDO2 data format selection

Even port-SW6

Odd port-SW7

Format
! 2 3 4 ! 2 3 4
7 bits/character of on of on
8  bits/character ofi off af of
Odd parity on on on on
Even parity on of on off
No parity ot * o *

« Switch does not affect operation; it may be set to ON or OFF.

NTND1 0 Changeover and Memory Arbitrator Card

Options

Jumper at J3

1 Mbyte to 4 Mbyte memory

768 K memory

connect pins 1 and 2

connect pins 2 and 3
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QMT8 Add-on Data Module
The next five tables list options settings for the QMTS ADM.

QMTS jumper plugs

Mode Pin location
ADM connected to DTE (terminal) Jumpers in U6 and U7
ADM connected to DCE (modem) Jumpers in U4 and U5

QMT8 SW1 (slide switch)

SW1 function SW1 settings
Set the voice frequency DN (VFDN) for Set the required 3- or 4-digit VFDN
modem pooling only* (example: 2406)
ADM is not connected to any modem Set the switch to 0000 —l

*

The VFDN cannot be set unless jumpers U4 and U6 are plugged. The  VFDN must be left-justified on the
switch (example: if you select 234 as the VFDN, the switch must be set to 2340).

QMT8 SW2 (rotary dial)

Transmission mode Transmission speed

Asynchronous 50 to 19200

Synchronous 1.2 Kto 56 K
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QMT8 SW3 (DIP switch)

Transmission mode Switch  settings
Asynchronous I-inhibit or enable parity
2-even or odd parity
3-HDX or FDX

4—7- or 8-bit code (Note 1)

5-1 or 2 stop bits (Note 2)

6—echo or no echo

7-manual or auto-answer

8-OFF for normal operation, or LOOPBACK
test mode (Note 3)

Synchronous I-not used

2—not used

3—HDX or FDX

4-modem or network (clock)

5—external or internal clock (Note 4)

6—echo or no echo

7-manual or auto-answer

8-OFF for normal operation, or LOOPBACK
test mode (Note 3)

Note 1: This setting is overridden when switch SW4 positions 5 and 6 are ON. Use 8 bits/character and no
parity for all ASCII terminals.

Note 2: This setting is overridden when switch SW4 position 1 is ON.

Note 3: See Meridian Data Services operation and tests (553-2731-300) for information on the use of the
LOOPBACK setting.

Note 4: If the synchronous ADM (SADM) is connected to a synchronous terminal (DTE):

== internal clock indicates that the SADM transmits clock to the DTE
== external clock indicates that the SADM receives clock from the DTE

If the synchronous ADM (SADM) is connected to a synchronous modem (DCE):

=— internal clock indicates that the SADM receives clock from the DCE
~= external clock indicates that the SADM transmits clock to the DCE
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QMT8 SW4 (DIP switch)

Switch  settings
Configuration option
1 2 3 4
Normal 7- or B-bit operation or keyboard dialing off off
Five-bit code (Note 1) off on
Six-bit code (Note 1) on Off
Data hotline on on
Digitone receiver required (Note 2) off
(Note 3)
Digitone receiver not required (Note 2) on
(Note 3)
Synchronous (Note 4) on
Asynchronous (Note 4) off

Note §: 1.5 stop bits are not supported. These switch positions are not used for synchronous operation.
Note 2: — If positions I-3 and the terminal are ON, a carriage return invokes the auto dial operation.

= |f positions 1 and 2 are ON with position 3 and the terminal OFF, turning the terminal on
invokes hotline.

== |f positions 1 and 2 are OFF and position 3 is ON or OFF, a carriage return invokes keyboard
dialing. There is no auto-dialing with this mode.

-~ |f position 3 is OFF, a call is terminated if DTR is dropped.

Note 3: Position 3 permits compatibility with a wide range of modems. Position 3 is OFF if the modem is
controlled by level type MI/MIC leads. Position 3 is ON if the modem is controlled by pulse type leads.

Note 4: Both ASCII and EBCDIC codes are supported in the asynchronous mode. The synchronous mode
operation is code independent. Use the reset button when an installed ADM is switched from asynchronous
to synchronous mode.
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QMT1 1 Asynchronous/Synchronous Interface Module

Hot line on*
Forced DTR (data terminal ready) on*
FDX (full duplex) on
SYNC on
INTernal CLK on
Modem/Network modem
Auto Answer on
Loopback Off
* Only one side of the interface should be set to originate the hot line.

** Forced DTR automatically reinitiates a dropped hot line call.

QPAG62 Call Detail Recording 32 K RAM Card

Switch  settings
Card vintage Switch location

1 2 3 4 5 6 7 8
C,E,and G E1 off off on off off off off off
G5 off { off | on off | off | off | off | off
F18 off | off | on off | on off | on off
D F5 off { off | on | off | off | off | off | off
G5 off | off | off | off | off | off | off | off
FandH F5 off [ off | off | off | off | off | off | off
G5 off | off | off | on off | off | off | off
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QPC30 4 K RAM Card

Device E5 switch Device E5 switch

number| 2 3 4 5 6 7 numbef g 3 4 5 6 7
0 off | off | off [ off | off | off 24 off | off | off | on | on | off
1 on | off [ off | off | off | off 25 on [ off | off | on | on | off
2 off on off off off off 26 off on off on on off
3 on | on | off | off | off | off 27 on | on | off | on | on | off
4 off off on off off off 28 off off on on on off
5 on off on off off off 29 on off on on on off
6 off on on off off off 30 off on on on on off
7 on on on off off off 31 on on on on on off
8 off off oft on off off 32 off off off off off on
9 on | off | off | on | off | off 33 on | off | off | off | off | on
10 off [ on | off | on | off | off 34 off | on | off | off | off [ on
11 on on off on off off 35 on on off off off on
12 off | off | on | on | off | off 36 off | off | on | off | off | on
13 on off on on oft off 37 on off on off off on
14 off [ on | on | on | off | off 38 off [ on | on | off | off [ on
15 on [ on | on | on | off | off 39 on [ on | on | off | off | on
16 off | off | off | off | on | off 40 off | off | off | on | off | on
17 on off off off on of-i 41 on off off on off on
18 off | on | off | off | on | off 42 off | on | off | on | off | on
19 on | on | off | off | on | off 43 on | on | off | on | off [ on
20 off off on off on off 44 off off on on off on
21 on off | on | off [ on | off 45 on | off | on | on | off [ on
22 off on on off on off 46 off on on on off | on
23 on on on off on off 47 on on on on off on

Note: Switch 1 is set to OFF for normal operation and set to ON for card  debugging. Switch 8 is set to ON

only when the card is used as the spare.
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QPC31 8 K RAM Card

Device E5 switch Device E5 switch

number | f ol 4 15 |6 |7 [MuMPer | L sl s s |6 | 7
0 off | off | off | off | off | off 12 off | off [ off [ on | on | off
1 off on off off off off 13 off | on off | on on | off
2 off off on off | off off 14 off | off | on on on off
3 off on on off off off 1% off [ on on on on off
4 off | oil off [ on | off | off 16 off | off | off | off | off | on
5 off | on | off | on | off [ off 17 off | on | off | off | off | on
6 off | off [ on | on | off [ off 18 off | off | on | off | off | on
7 off | on on on off | off 19 off | on [ on | off | off | on
8 off | off | oil off | on off 20 off | off | off | on | off | on
9 off | on off | off [ on | off 21 off | on | off | on | off | on
10 off | off [ on | off | on | off 22 off | off | on | on | off | on
11 off | on on off | on off 23 off | on [ on | on | off | on

Note: Switch 1 is set to OFF for normal operation and set to ON for card debugging. Switch § j5 setto ON

only when the card is used as the spare.
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QPC33 Tape interface Card

Tape unit E8 switch (address selection)

0 Off on on

1 on off on

2 on on off

3 Off Off off
Note 7: Main system tape units are assigned as tape unit 0. In dual CPU systems, both QPC33 cards are
assigned as tape unit 0.
Note 2: Use tape unit 1 for Mini-Call Detail Recording (CDR) feature.

QPC41 Miscellaneous Card

B5 switch (memory configuration)
System type
1 2 3 4
S, MS on off off on
A with split mode off off on off
All other systems off off off on

QPC43 Peripheral Signaling Card

Options (minimum vintage N) Plug location

QSD39, QSD40, QSP31, QSP32 network shelves F13
NT6D39 CPU/Network Module
NT8D35 Network Module

Other network shelves F9
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QPC45 Serial Data Interface Card

Address  selection Speed selection
sevice | C15 switeh B15 switch ?)?:g‘f;gaet‘i’(‘fne
number ~— | ~—| Baud rate
4 5 6 ! 2 3
0 on ';T :)-n_ 110 F off | off [ TTY Al5
1 off | on | on 300 off | off | off
2 on [ off | on 1200 off | off [ on | Modem B5
3 off | off | on 2400 off | on | off
4 on | on [ off 4800 off | on [ on | RS-232 data terminal B10
5 off [ on | oft
6 on | off | off
7 off | off | off

QPC46, QPC155 Common Equipment Bus Extender Cards

QPC46 A35 switch QPC155 A35 switch
Application
1 2 3 4 5 6 1 2 | 3 4 5 6

CPU located at extension off | off | off | off | off | off | off off | off | off | off
end of bus
CPU not located at off | off | off | off | off | on | on off | off | off | off
extension end of bus
Basic system (QPC1 55) on
Expanded system (QPC155) off
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QPC62 1.5 Mbyte Baud Converter Card

1 1 *

lCarrler Ad B options Switch settings*

distance to office repeater SW1 and SW2 SW3
bay (ORB)

(Feet) (Meters) 1 2 3 4 5 6 7 8
0-1 50*** 0-45 off off on on off on on off | 8V
151-450 46-1 47 off on on off on on off on 12v
451-750 148-229 on off off on on off on on 12v

* If both cards provided are minimum vintage E, insert the plug-in jumper (U-link) between header pins 1
and 2 (located at B25). If any card provided is vintage D, or an earlier vintage, insert the plug-in jumper
(U-link) between header pins 2 and 3. On systems equipped with dual network cards, minimum vintage E

must be used.

**  Switch 1 (SW1)is set for carrier A, switch 2 (SW2) is set for carrier B. SW3 refers to the faceplate toggle
switch.

**k Set to the O-150 ft range when interfacing directly with the carrier (without going through an ORB).
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QPC66 2 Mbyte Baud Converter Card
With vintage C, insert the plug-in jumper (U-link) between header pins 2
and 3. On systems with dual network cards, you must use minimum vintage
D; insert the plug-in jumper (U-link) between header pins 1 and 2 (located
a B35).

QPC70, QPC217, QPC293 CO/FX/WATS Trunk Cards

Unit 0 E35 switch Unit 1 E5 switch
Application

1 2 3 4 5 6 1R 3 4 5 6
Loop start, 24 V off [ on [on |[on |[off [on [off [on |[on | on | on | off
CO battery
Loop start, 48 V off | ot | on | off | off | on | off | on | off | off | on | off
CO battery
Ground start, 24 V on |on |Off [on |off |of Jon [off |on |on |off | off
CO battery
Ground start, 48 V on | off |off |orf |off |Off |on |[off | off | off |off | off
CO battery
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QPC71E&M Trunk Cards

Unit 0 E35 switch Unit 1 E5 switch

Application
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

E&M off | off | off | on | off | off | on | off | off | off | off { on | off | off | on | off

Paging off | off | off | off | off | off | off } off { off | off | off | off | off | off | off | off

DX 2-wire on |on |off | off |off |on | off J]on |on |on |off | off | off | on | off | on
(conductor
loop <

25KQ)

DX 2-wire on |on |on jon |off {on |off |on }on [on {on |on | off {on | off | on
(conductor

loop >
25KQ)

DX  4-wire | off | off | off | off [on |on |[off [on |off |[off |off Joff fon pn Dff n
(conductor
loop <
25KQ)

DX 4-wire | off [ off |on |on [on |on |[off [on |off [off Jon Jon fon pn Dff n
(conductor
loop >
25K Q)

Note: DX trunks must be balanced correctly. If the loop is <2.5 K , far-end balancing is standard. If the
loop is >2.5 K @, far end balancing requires standard plus 2.5 K Q. To connect PBX to PBX, switches should

be arranged for loops to be >2.5 K € at one end and <2.5 K Q at the other. Apply similar treatment when
connecting to Pulse QPJ69 trunks.
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QPC72, QPC288, QPC449, QPC559, QPC560 Loop
Signaling Trunk Cards

The next two tables list option settings for loop signaling trunk cards,

QPC72, QPC288, QPC449, QPC559, QPC560 single density

Single density-Unit O/l
Application F30/F8* switch
! 2 3 4 5 6

Outgoing AN/ only:

loop pulsing off off off off off off

battery and ground pulsing off off off off on off
Other than outgoing ANI on off on off on off

Jumpers (QPC560) Units 0/1/2/3

600 Q resistive impedance connect pins 1 and 2
3-component complex impedance connect pins 2 and 3
*On QPC7 vintage 2M (CSA SDT C22.2), the switch location is E27/E11,

Circuit card installation and testing 553-3001-211




68 Option settings

QPC72, QPC288, QPC449, QPC559, QPC560 double density

Double density-Unit 0/1/2/3
H17/H3/A17/A3 switch

Application ]
1 2 3 4 5 b

Outgoing AN{ only:
loop pulsing off off off off off off
battery and ground pulsing off off off off on off
Other than outgoing AN| on off on off on off

Jumpers (QPC560) Units 0/1/2/3

600 Q resistive impedance connect pins 1 and 2

connect pins 2 and 3

3-component complex impedance

QPC73, QPC289 Recorded Telephone Dictation Cards

Unit 0 D35 switch Unit 1 D5 switch
Application
1 2 3 4 1 2 3 4
External resistance < 430 Q off off off off on off off off
External resistance > 430 Q off off off off on off off off
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QPC74, QPC290 Recorded Announcement Trunk Cards

Unit O-C35 switch Unit 1-F35 switch
Application
1 2 3 4 1 2 3 4
Audichron off off on off off off on off
Code-A-Phone off on off off off on off off

Cook  Digital Announcer (coptinuous offf off [ on |off off off On | off
run)

Cook Digital Announcer (start/stop off| on | off [off off on off | off

Test or music (600 Q source Z) on off off on on off off on
Unit 2—C5 switch Unit 3—F5 switch

Audichron off off on off off off on off

Code-A-Phone off on off off off on off off

Cook Digital Announcer (continuops off off on offf off| off on off
run)

Cook Digital Announcer (start/stop off| on | off pff off on| off | off

Test or music (600 € source Z) on off off on on off off on
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QPC84 Power Monitor
The next four tables list option settings for the QPC84 Power Monitor.

QPC84 vintage R and S-switch A4

A4 switch
Options —
1 2 3 4 5 6 7 8

Option A* on Off on
Option B* ‘Off on off
Monitor FAIL and CTR signal**

— Defeat monitoring (XN/QCA108 on

cabinet)

~- Allow monitoring (all other systems) Off

*  Options A and Ei apply to vintage R only. Switch A4 is set based on the cabinet type and vintage suffix.
See the following table for option selection.

* For vintage S, A4 switch 8 must be ON when CTR signal monitoring is required.
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QPC84 vintage R-options A and B

Cabinet type Vintage Option A Option B
QCA8 all vintages X
QCA7 all vintages X
QCAS8 all  vintages X
QCA23 all  vintages X
QCA28 all  vintages X
QCA37 all vintages X
QCA58 vintages A thru E X
QCA58* vintage El only X
QCA58 vintage F1and later X
QCA80 all  vintages X
QCA74 vintages A thru E X
QCA74* vintage El only X
QCAT74 vintage F1and later
QCA96 all vintages

QCA108* vintages A thru E

QCA108*/** vintage E1only X

QCA108** vintage F1and later X
QCA1 09 vintage A and later X

*

If a vintage A QSP43 or QSP44 converter shelf is equipped, the switch must be set in Option B mode.

** Cl1 switch 1 must be ON for QCA108 cabinets.
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QPCB84 vintage A to L-switch A5 or D18 (Part 1 of 2)

A5 orD18* switch
Options

1 2 3 4 5 6 7 8

86 V ringing generator fails

Allow alarm and line transfer on off
Allow alarm but defeat transfer off off
Defeat alarm and transfer off | on

48 V regulator fails

Allow alarm and line transfer off on
Allow alarm but defeat transfer 0ff 0ff
Defeat alarm and line transfer on off

With reserve battery

Allow trip input on

« Switch locations depend on card vintages: for vintages A to K the switch is located at A5
for vintage L the switch is located at D18

Note 7: Alarm refers to QPC84 LEDs, cabinet LEDs, remote alarm, and CE alarm (initiate internal
diagnostics).

Note 2: Power, fan, and temperature LEDs are not functional when QPC84 is located in a PE cabinet.
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QPCB84 vintage A to L-switch A5 or D18 (Part 2 of 2)

Options

Defeat trip input

A5 or D18* switch

1 2 3 4

off

5

+10 V fails (CONV 1)
Allow line transfer

Defeat line transfer

on

Off

+10 V fails (CONV 2)
Allow line transfer

Defeat line transfer

on

Off

Reset button

Allow reset function

Defeat reset function

on

Off

for vintage L the switch is located at D18

diagnostics).

*  Switch locations depend on card vintages: for vintages A to K the switch is located at A5

Note 7: Alarm refers to QPC84 LEDs, cabinet LEDs, remote alarm, and CE alarm (initiate internal

Note 2: Power, fan, and temperature LEDs are not functional when QPC84 is located in a PE cabinet.
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QPCB84 vintage P to S-switches D29 and C11 (Part 1 of 2)

D29 switch C11 switch
Options

1 2 31415 6 7 8 1 2 3 |4 |5 6 7

86 V ringing generator fails
Allow alarm/line transfer on | off
Allow alarm, defeat transfer off | off

Defeat alarm/line transfer off | on

48 V regulator fails

Allow alarm/line transfer on on
Allow alarm, defeat transfer on of f
Defeat alarm/line transfer of f of f

With reserve battery
Allow trip input on

Defeat trip input of f

+10 V fails (QSP43/44 shelf)
Allow line transfer on |on on |on | off | off

Defeat line transfer off | off off | off | off | off

+10 V fails (CONV 1)
Allow line transfer on off | off | on

Defeat line transfer of f off | off | off

+1Q V fails (CONV 2)
Allow line transfer on off | off on

Defeat line transfer of f off | off of f

Reset button
Allow reset on

Defeat reset of f

Note 1: Alarm refers to QPC84 LEDs, cabinet LEDs, remote alarm, and CE alarm (initiate internal
diagnostics).

Note 2: Power, fan, and temperature LEDs are not functional when QP(84 is located in a PE cabinet.

Note 3: CI1 switch 1 must be ON for QCA108 cabinets.
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QPC84 vintage P to S-switches D29 and C11 (Part 2 of 2)

D29 switch ClI1 switch

Options
1 2 3 4 5 6 7 6 1 2 3 4 5 6 7

CE power failure (Note 3)

Allow remote alarm and on
SYSLTOUT signal

Defeat remote alarm and Off
SYSLTOUT signal

Monitor FAIL/CTR signal

Defeat monitoring (QCA58, on
QCA108, QCA109 cabinets)

Allow monitoring (all other off
cabinets)

Monitor cooling unit failure

Defeat monitoring (QCA58 or on
QCA108 cabinets or
QCA109 cabinet with
half-group  configuration)

Allow monitoring (all other off
configurations)

Note 7: Alarm refers to QPC84 LEDs, cabinet LEDs, remote alarm, and CE alarm (initiate internal
diagnostics).

Note 2: Power, fan, and temperature LEDs are not functional when QP(C84 is located in a PE cabinet.

Note 3: C11switch 1 must be ON for QCA108 cabinets.
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QPC99 Carrier Interface Card
The next two tables list option settings for the QPC99 Carrier Interface Card.

QPC99 A20 switch and F25 pad switch

) A20 switch 1 F25 pad switch
Carrier . |
. Interface equipment
location
1 2 3 4 5 6 7 8 g 10 11 12
Local ORB atlocalend (pafis aoff off off or off on[ on| on | on |on |off [off
in)
Direct to LD-I or [GTE| off [off [off on dn o off off| off | off [on |on
carrier (no ORB at
local end) (pads out)
Remote ORB at remote end on | off [ on | off | off | on [ on | on | on | on | off | off
(pads in)
Direct to LD-1 or | GTE| on| off | on |off pn an off off offf off[ on | on
carrier (no ORB at
remote end) (pads out)

Note: Consult manufacturer for switch settings if card interfaces with other type of carrier equipment.

QPC99 s2 switch

. SW2
Carrier .
. Interface  equipment
location
1 2 3 a4 5 8
Local ORB at local end (pads in) off | off off off on on
Direct to LD-1 or GTE carrier (no ORBat | on { on on on off off
local end) (pads out)
Remote ORB at remote end (pads in) off | off off off on on
Direct to LD-1 or GTE carrier (no ORBat | on { on on on off off
remote end) (pads out)
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QPC139 Serial Data Interface Card
The next two tables list option settings for the QPC139 SDI Card.

QPC139 address and output device selection

Address selection Output device
Device | iswﬂ . Port 1 Port 2
number | 9 3 4 plug location plug location
o1  |of |on |on |on | Modem Al3 A25
2-3 off [on [on |off
4-5 off |on |off [on | RS-232 data terminal Al6 A22
6-7 off |on |[off | off
8-9 off |off [on |on
10-11 off | ot |on | off
12-13 off |off |off |on
14-15 off |off |of | off
Note: SwitchegDmndﬁ ar-é-;Jt used and set to OFF.

QPC139 baud rate selection

Baud Port 1 C34 switch Port 2 C22 switch
rate 1 2 3 4 ! 2 3 4
110 off on on on off on on on
150 off off on on oil oil on on
300 off on off on off on off on
600 off off off on off off off on
1200 off on on off off on on off
2400 off off on off off off on off
4800 off on off off off on off off
9600 off off off off off off off off

Note: Switches at D22 and D31 are not used and set to OFF.
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QPC1 73 Power Monitor
The next two tableslist option settings for the QPC173 Power Monitor.

QPC173 vintages Ato D

Options A31 switch

Vintages Ato D

1 2 3 1 5 6 7 8

Option A* on | off | on

Option B* off | on | off

Allow reset button function (VL only) on

Defeat reset button function (VLE/XL/XN}) off

Allow trip input** on

Defeat trip input of

Systems with one QCA25 (QCAT1 4) cabinet or on | on
QCAS55 cabinet equipped with one group

Systems with two QCA25 (QCA14) cabinets or on | off
QCA55 cabinet equipped with two or three

groups

* Options A and B apply to vintage D only. Switch A31 is set based on the cabinet type and vintage suffix.
See the following table for option selection.

** Switch 5—Applies to C and later vintages only.

Switch 6—1If trip input is required, must be ON to allow the -48 V cabinet input switches of QCA24
(QCA10), QCA25 (QCAI 4), QCA8, and QCA55 cabinets to trip when battery voltage is ¢43.5 V. If
trip input is not required, switch 6 should be OFF.

Switch 7-Must be ON for temperature monitoring even in a system with two or three groups.

Switch 8—Must be OFF for fan alarm monitoring in a system with more than one group.
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QPC173 vintage D-options A and B

Cabinet type Vintage Option A Option B
QCA10 all  vintages X
QCA24 all  vintages X
QCAS55 vintages A thru E X
QCAb5* vintage El only
QCA55 vintages F1and later X
* If avintage A QBL21 distribution shelf is equipped, the switch must be set in the Option B mode.

QPC197 Tone Detector Switch Card

Options .
(minimum_ vintage C) Jumper plug locations

SL-I telephone ringing:

Audible ringing of 533/666 Hz modulated at:
10 Hz-connect pins | and 2

B5
20 Hz-connect pins 2 and 3 BS5
Dial tone level:
Low dial tone level, 23 dB below overflow level: B10
connect pins 1 and 2
High dial tone level, 19 dB below overflow level: B10
connect pins 2 and 3
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QPC214 Memory Controller Card

Memory option QPC214A, B or C Qpc21 _4D o
A35 switch A35 switch
1 2 3 4 5 6 7 8 1 2 3 4
A standard off |on |[off |off |off [on |of |af |of |off {on | off
A split store on | off |off |off [off [on | df af |on |off | on | off
LE standard off | off [ off |off |off [off |af | df |ar | off | off | off
LE split store on | off [off | off | off | af [af |off |on | off | off | off
VLE, XL standard off | off [off |off |off |of [af |daf |of | off | off | off
M standard on | on |off | off
D3 switch
Network group

1 2 3 4 5 6

0 on of on on on on

1 on off on on on of

2 on off on on of on

3 on of on on of of

4 on off on of on on

To MGC on af of of of af
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QPC216 3-Port Extender Card

A20 switch
Application
1 2 3 4
Half network group on off
Full  network group off off
Page 3 address on
Page 7 address off
Multi-group systems on
Single-group systems off

QPC218, QPC272 CO/FX/WATS Trunk Cards
The next two tables option settings for the QPC128 and QPC272 trunk cards.

QPC218 (other than vintage F) and QPC272 switch settings

Unit 0 E35 switch Unit 1 E5 switch
Application
1 2 3 4 5 6 1 2 3 4 5 6
Loop start off | off | ot | off | off | off | off | off | off | off | off | off
Loop start with automatic off | off | on | offf | @ff | off | off | off [ on | off { off | off
guard detection
Ground start on | off | on | off } off | off | on | off | on | off | off | off
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QPC218 vintage F

Unit 0 F27 switch Unit 1 F9 switch
Application el B

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Loop start off | on | off [ off [ off | off | off [ on [ off | on | off | off | off | off | off | on
Loop start with off |on | on | off | off | off | off | on | off | on | off { off | off | off | off { on
automatic guard
detection
Ground start off [ on | on | off [ off | on [ Off | on | off | on | off | off | off | on | off | on
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QPC219, QPC295 CO/FX/WATS Trunk Cards

Unit 0 E35 switch Unit 1 E5 switch
Application
1 2 314165 6 7 8 1 2 3 [4 |5 6 7 8

Loop start:
Third wire battery on M off | off | off | off | on | off off | off | off | off | on | off
lead
Third wire ground on M off | off | off | off | off | on off | off [off | off | off |on
lead
Second pair (M & MM) off | off | off | off | off | off off | off | off | off | off | off
Automatic guard off | off | on off | off | on
detection

Ground Start:

Third wire battery on|M ¢n off on offf on|off on | off lon | off [ on [ off
lead

Third wire ground on|M ¢pn off on offf off |on on | off [on | off | off [on
lead

Second pair (M &MM) on offf on]| off | off |off on | off |on | off | off | off

900 € termination* on |on on |on

600 € termination* off | off off | off

* Minimum vintage E.
Vintage J has a third switch that must be set as follows:

! 2 3 4 5 6 7 8

on off off off on off on off
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QPC237A, QPC237B, QPC296A, QPC296B 4-Wire E&M/DX Signaling
Trunk Cards
The next three tables show option settings for the trunk cards listed above.

QPC237 vintage A, QPC237 vintage B, QPC296 vintage A, QPC296 vintage B

Unit 0: S1(E34) S2 (F20) 1
Unit 1: S3 (E4) 4 (F7)

3 4

5
on | on | off [ on
off | off | on

Application 1 2 3 4 5 6
E&M Type | off [ off {on |on | off | off [on |
E&M Type |l off | off | on [off | off | off | on

DX 4-wire lead Al to T1,
T1 toT2:

conductor loop<2.5 KQ off | on Joff |on [on | off | off | off | off [ on | off | of
conductor loop>2.5KQ on [on Joff [on [on | off | on | off | off | on | off | off

DX 4-wire lead Al to T2,
Bito TT;

conductor loop<2.5KQ off | on | off | on [on | off | off | off | off | on | off | off
conductor loop>2.5 K€ on | on |off [on | on | off | on] off | off | on | off | off

Unit 0: S6 (D31)
Unit 1 S5 (D3

o O
= =Q|N(

Application 1 2 3 4 5 6

E&M Type | off off off off
E&M Type Il off off off off

DX 4-wire lead Al to T1,
T1 toT2:

conductor loop < 2.5 K off on off on
conductor loop>2.5KQ Oil on off on

DX 4-wire lead Al to T2,
B1to T1:

conductor loop<2.5KQ on off on off
conductor loop>2.5KQ on off on off
Interface:
carrier  interface on on
public network off Off
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QPC237 vintage C

Unit 0: Sl (D28) s2 (D31)
unit 1: s3 (D10) s4 (D7)
Application 1 2 3 4 5 6 1 2 3 4 5 6
E&M Type | off | off |off | on [ off | on | off | off | on | on | off | off
E&M Type Il off | off | off | off [ off | on | off | on | off | off | on | off
Britsh ~ Telecom off | off | off | off | on [ on | off | off | on | off | off | off
DX 4-wire lead Al to T1, on Jon | on |off |off [on | off | on | on | off | off
Bito T2
DX 4-wire lead Al to T2, on |on |on |off [ off | on | off | on | on | off | off
B1to T4
conductor loop>2.5KQ on
conductor loop<2.5KQ off

Unit 0 S6 (E26) S8 (F33)
Unit 1: S5 (E12) s7 (S4)
Application 1 2 3 4 1 2 3 4
E&M Type | ;f. o_ff o_f'f Ef- —
E&M Type Il off | off | off | off
British ~ Telecom off | off | off | off
DX 4-wire lead Al to T1, off [ on | off | on on | on
B1 toT2
DX 4-wire lead Al to T2, on | off | on [ off on | on
Bl to T1
Interface:
carrier  interface on on
public network off off
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QPC237 vintage D, QPC237 vintage E, QPC296 vintage C

Unit 0: S1(D33)
Unit 1: S2 (D5)
Application 112 3 4 5 6 7 8 |19 |10
E&M Type | af | of | off | af | off | off| offf off| on| off
E&M Type I off | of | aof | off| off| off| off| off | on | off
British  Telecom off |ar | off | off | off | off | off | off |on |off
DX 4-wire lead M to T1, off [on [off |on on | on |off [on
E to T2
DX 4-wire lead M to T2, on [ off | on | off on | on | off [on
EtoT1
conductor loop »2.5 K on |on
conductor loop<2.5KQ off | off
Unit O: S3 (E25) S4 (B33)
Unit 1: S5 (E13) S6 (B5)
Application 1 2 3 4 5 6 1 |I 2 3 4 5 6
E&M Type | on on |on [on | off | off | on | on | off | off
E&M Type I on on [ on | off [ off | on | off |off |on |off
British  Telecom on on | on | off | on | off | off | on | off | off
DX 4-Wire lead M to T1, on on | off [on | off | off |on | on | off | off
Eto T2
DX 4-wire lead M to T2, on on |off lon |arf | off | on | on | off | off
EtoT1
Interface:
carrier  interface on on
public network of off
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QPC239 Recorded Telephone Dictation Trunk Card

Unit 0 Unit 1
Transmission D33 switch D8 switch
during dialing
1 2 3 4 1 2 3 4
Yes off off off off off off off off
No on off off off on off off off

QPC327 Multifrequency Sender/Receiver Card

Options Jumper plug location
A-Law operation-connect pins 2 and 3 A35
u-Law operation-connect pins 1and 2 A35
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QPC330, QPC331 Buffered Message Register Trunk Cards

Unit 0 E35 switch Unit 1 E5 switch
Application —
1 2 3 4 |5 6 |1 2 3 4 5 6

Loop start (accumulated
pulsing):

Third wire battery on M lead off | off |off | off [on | off |off [ of | off | off |on |off
Third wire ground on M lead off | off |off | off [off | on | off | off | off | at |[off |on

Second pair (M & MM) af | off |off [ off foff | off |off | af | af | af |off | off

Ground start  (accumulating):

Third wire battery on M lead on | off Jon | off |on |off [on [ af [on | of | on | off
Third wire ground on M lead on |off Jon | off |off |on [on |off [on | ot [off |on
Second pair (M & MM) on | off Jon | off |off |off f[on [ daf [on | of |off | off
Regular CO trunk (same as off |on | off | on |off [off [ off [ on [off |on |[off | off
QPC219)
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QPC377, QPC379 Conference Cards

Options Strap location
Enable warning tone-insert strap from E20 to ENB D1
Disable warning tone-insert strap from El 9 to DIS D1

QPC387 Peripheral Buffer Card

A35 switch
Ringing voltage
5 6 7 8
16 Hz, 86 Vrms superimposed on-48 V on of off off
20 Hz, 86 Vrms superimposed on-48 V of on of of
25 Hz, 75 Vrms superimposed on-48 V af of on of
50 Hz, 70 Vrms superimposed on-48 V of of of on
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QPC390, QPC391 Pulsed E&M Trunk Cards (Part 10f 2)

Unit 0: S1(D30) S2 (D25)
Unit 1: S3 (D30) S4 (D15)
Application 1 2 3 4 5 612 3 n 5 6
Pulsed E&M Type I
North America Off | off | off [ on | off | off | off |off |on |on |off [off
Norway off |off |on |off |on |off | off | off [ on | off | off |off
British Post Office off |off |off |on | off | on | off | off |on | off |off |off
Pulsed E&M Type Ii:
North America af | off | off | off | off | off | off | on| off| off | on | off
Norway off | off | on | off | off | off | off [on | off | off |on | off
British Post Office off | off | off | off |off [ offf off on| off| off | on | off
DX 4-wire lead M to T1, lead
E to T2:
Norway on | on | off |on | off off | off | off | off
British Post Office on | off | off |on |on af | off | off | off
DX 4-wire lead M to T2, lead
EtoT1:
Norway on [on |off |on |off off | off | off | off
British Post Office on | off | off |on |on off | off | off | off
DX 4-wire:
conductor loop<2.5KQ off of
conductor loop>2.5KQ on on
Carrier  failure alarm:
enabled on
disabled of
Note: Set all positions on S7 (at 837) to OFF.
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QPC390, QPC391 Pulsed E&M Trunk Cards (Part 2 of 2)

Unit O: S6 (F35)
Unit 1: S5 (F5)
Application ! 2 3 4 5 6

Pulsed E&M Type I

North America off off off off off off

Norway off off off off off off

British Post Office off Off off off off off
Pulsed E&M Type II:

North America off off off off off off

Norway off off off off off off

British Post Office off off off off Off off
DX 4-wire lead M to T1, lead
EtoT2:

Norway off on off on on on

British Post Office off on off on on on
DX 4-wire lead M to T2, lead
Eto T1:

Norway on off on off on on

British Post Office on off on off on on
Note: Set all positions on S7 (at B37) to OFF.
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QPC414 Network Card

Pin connection.

Application J43/S2 and J4/81

Option A: In-house remote peripheral equipment connect pins 2 and 3

(RPE), microwave, fiber optics (pin 1 is next to the white dot)
Option B: T-i facilities (including PRI/DTI)*, connect pins 1 and 2
channel service unit (pin 1is next to the white dot)

*

To connect 1.5M RPE to T-I through Channel Service Unit, select option B. For 2M RPE, jumper plugs
are not used.

Note 7: Possible jumper locations for vintage B (for different styles/series):
J3—Ei1lor HIA
JA4—H17 or E7
S1and $2—E33

Nofe 2: Possible jumper locations for vintage A (for different styles/series). These cards do not have the
option selection and can only be used in the option A setting:

J3—H50r EN

J4—H17 or E7

Stand S2—E33

Note 3:. Connectors and loop relations:
Even loop: Jifaceplate connector, jumper at J4 or S1
0dd loop: J2 faceplate connector, jumper at J3 or S2

All unused connectors must be terminated with QPF36A Junctor Terminating
Plugs. Any group not used requires four of these plugs.
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QPC422 Tone Detector Card

Options Jumper plug connection
A-Law operation connect center pin to top pin
u-Law operation connect center pin to lower pin

QPC423 192 K RAM Card

Application Memory Range F11 switch (memory configuration)

page 123 |4a|s5|6]|7]s

Single memory card 0 0-32K |off |on |off |on | off | off | off | on
1 0-64 K
2 32-64 K
5 0-64 K

Dual memory card:

Module 0 0 0-32 K on on| off] off| off [ off | off | on
1 0-64 K
2 32-64 K

Module 1* 5 0-64 K on orn offf on| off| off | off | ON
6 0-64 K

*  Module 1 can be either a QPC423 or QPC478 RAM Card.
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QPC425 CPU Card
The next two tables list option settings for the QPC425 CPU Card.

QPC425 address and output device selection

SDladdress selection
Device Al switch Device Al switch %lljlizulgggiiocr?
number |7, |7, 3 ., | number |77 ) "
0 on ':r:- on : 8 .07 ;_ on | off | Modem A7
1 off | on on on 9 off | on on | off
2 on [ off | on [ on 10 on | off | on | off | Data terminal A5

3 off | off [ on | on 11 off | off | on [ off

4 off [ on | off | on 12 off | on | off | off

5 on [ on | off | on 13 on | on | off | off

6 on | off | off [ on 14 on | off | off | off

7 off | off | off | on 15 off | off | off | off

Note: Switches 9 and-1-(-)-are availa;I.;_o vintage D. -
QPC425 baud rate selection
Al switch
Baud rate
5 6 7 8 9 10
300 off off on off on off
600 off on off on on off
1200 on off on on on off
1800 off on on on on off
2400 off off on off off on
4800 off on off on off on
9600 on oft on on off on
Note: Baud rates 2400 and up are available on vintage D.
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QPC426 192 K RAM Card
Fi1switch
Application Memory Range (memory  configuration)
page
| 2 3 4 5 6 I 8
N, XN 0 0-64 K off off off off off off off on
f 0-64 K
2 064 K
N, XN 4 0-64 K off off | off on off | off off on
5 0-64 K
6 0-64 K
XN 8 0-64 K off | off [ on off | off | off | off | on
9 0-64 K
10 0-64 K
XN 12 0-64 K offt | ofr [ on on | off | off | o [ on
13 0-64 K
14 0-64 K
QPC432 4-Port Data Line Card
Jumper plugs
B6 B10 B24 B27
Inside PVC (24 AWG) EI-E2 E4-E5 E7-E8 El O-El 1
Outside PIC (22 AWG)
Inside PVC (26 AWG) E2-E3 E5-E6 E8-E9 E11-E12

Outside PIC (24 and 26 AWG)
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QPC441 3-Port Extender Card

Shelf and group

D20 switch D20 switch
System type Shelf Group

1 2 3 4 5 6 7 8

LE half group, RT (see Not¢ 1) lon off on | off 0 0 on on on | on

LE full group off | off | on off 1 on on | off | on

N, NT, 51, 61 (see Note 1) off off on off 2 on off on on

VLE, XL, XN (QCA97) off | off | on | on 3 on | off | off | on

KN, XT, 61C, 71, 81 off [on | on | on 4 off | on | on | on
(see Note 2)

1 0 on on on off

1 on on off off

2 on | off | on | off

3 on | off | off | off

4 off [ on | on | off

Note 7: If clock controllers are installed in an N, NT, or RT, position 2 must also be sat to ON.

Note 2: Options 61 C and 81 require minimum vintage F for the Core Module.

QPC441 F-D20 switch in NT6D60 Core Module (options 61C and 81):

Core 1 Core O

1 2 3 4 b 6 7 8 1 2 3 4 5 6 7 8

off | on |on |off [off Jon |off [off [off [on |on |off |off |on |[off [ on

QPC441 F-RN27 jumper at E35 (address range checking):

NT6D60 Core Module set to A

All other modules set to B
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QPC446, QPC447 Conference Cards

. Strap

Options location

Enable warning tone-insert strap from E8 toENB A37
Disable warning tone-insert strap from E8 to DIS A37
Low-tone level (30 dB below digital overload)-insert strap from E7 to LOW A37
High-tone level (24 dB below digital overload)-insert strap from E7 to HIGH A37
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QPC450, QPC528 CO/FX/WATS Trunk Cards (Part 1 of 2)

QPC450A, B, QPC528 Switch I 2 3 4 5 6 7 8
gﬂcat”’”(%zs) on off on Off on off on off
Unit switch 0 1 2 3
(location) s2 (E29) s3 (E9) S4 (A28) S5 (A10)
1 2 3 4 5 6 7 § 9 10
Loop start off on off off on of f off off
Ground start off on on on on 0f f off off
Metering:
Second pair (M, MM) off off
Third wire, battery on M off on
Third wire, ground on M on of f
Jumpers Unit (location) 0 (E27) 1 (Ell) 2 (D29) 3 (D9)
(for above)
600 Q resistive impedance Pin 1to 2
3-component complex Pin 2 to 3
Impedance
QPC450C Units switch 0 1 2 3
(location) s2 (E29) S3 (E9) S4 (A28) S5 (A 0)
f 2 3 4 5 6 7 8
Loop start off  on off off on of
Ground start off on on on on of f
Metering:
Second pair (M, MM) off off
Third wire, battery on M off on
Third wire, ground on M on of f
QPC450C1,D Unit switch 0 1 2 3
(location) S4 (F28) $3 (F10 81 (C27) s2 (B10)
1 2 3 4 5 6 7 8
-oop start off on Of f off off on
Ground start off on on on off on
Metering:
Second pair (M, MM) off off )
Third wire, battery on M off on ¢
Third wire, ground on M on of f
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QPC450, QPC528 CO/FX/WATS Trunk Cards (part 2 of 2)

QPC450E, F Unit switch 0 1 2 3
(location) s4 (F25) s3 (F11) S1 (B25) s2 (B13)
I 2 4
Loop start off off
Ground start on on
Metering:
Second pair (M, MM) off off
Third wire, battery on M off on
Third wire, ground on M on on
Illustrated DIP on (closed) on
switch settings: off (open) oft
QPC450G Unit switch 0 1 2 3
(location s4 (F25) s3 (F1t1) S1 (B25) s2 (B13)
f 2 3 4 5 6
Loop start off off
Ground start on on
Short loops (600 2 compromise on off
impedance network)
Long loop (EIA recommended off on
Impedance network)
QPC464 Peripheral Buffer Card
D13 or B12 switch
Ringing voltage
| 2 3 4 5 6
16 Hz, 86 Vrms superimposed on -48 V on off off off of
20 Hz, 86 Vrms superimposed on-48 V ofi on off off off
25 Hz, 75Vrms superimposed on-48 V of off on off of
50 Hz, 70 Vrms superimposed on -48 V of of f off | on of
Dual density loops of
Quad density loops on
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QPC471 Clock Controller Card
The next two tables list option settings for the QPC471 Clock Controller

Card.

QPC471 vintages A through G

) . ST, STE N, NT, RT XN, XT, 61 C
Vint Switch M ' ARERALE » A '
age S 21A, 21 51, 61 7, 81
QPC471 A SW2 not applicable not on off
applicable
QPC471B SwWi1 on on on off
through G Sw2 on off off off
Jumper F38 TP9-TP10 TP8-TP9 TP8-TP9 TP8-TP9
Jumper G38 TP12-TP13 TP11-TP12 TPI1 -TP12 TP11-TP12
QPCA471 vintage i
Sw1 Sw2 Swa
System
l 2 3 4 1 2 3 4 1 2 3 4
ST, STE, 21A,21, 21 E on |on |on Jon [or [off [Off [Off [off [off [of [on
MS, SN on |on fon Jon [on |on |on [on | o |Off |or |on
RT, N, NT, 51, 61 on fon |on |on |off |oft |off |off [of [on |* *
XN, XT, 61 C, 71, 81 Off Off off oft | off off off | off off on |” *
Cable length between the
J3 faceplate connectors:
0-43 m (0-14 ft) off | off
46-6.1 m (15-20 fi) off | on
6.4-10.1 m (21-33 fi) on | off
10.4-1 5.2 m (34-50 ft) on |on
* If there is only one clock controller card in the system, set to OFF. If there are two clock controller cards,
set to match the cable length between the J3 faceplate connectors. Determine the total cable length (no
single cable can exceed 25 ft) between the J3 connectors. Both cards must have the same setting.
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QPC472 Digital Trunk Interface Card

Switch  setting
(transmission
equalization)

To repeatered facility

To cross-connect point

50N 0-45 m 0-15 m
(0-1 50 ft) (0-55 ft)

2, 4,6 0n 45-135 m 15-100 m
(150-450 ) (56-355 ft)

1,3,7 0n 135-225 m 100-200 m

(450-750 ft)

(355-655 ft)

Note: All switch positions should be OFF except those shown under the “switch setting” column.

QPC478 128 K RAM Card

F11switch (memory configuration)
Memory

System type page Range

1 2 3 4 5 6 7 8

M, MS, S Module 0 0 0-32K [ on | on | off | off | off | off | off | on
1 0-64 K
2 32-64 K

M, MS, § Module 1 5 0-64 K on |on | off | om | of | off | off | on
6 0-64 K

Note: Module 1 can be either a QPC478 RAM or a QPC423 RAM.
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QPC479 128 K RAM Card

F11 switch (memory configuration)

System type Msggéy Range

1 2 3 4 5 6 7 8

LE, N 0 0-64 K agn off off offf off] off | off [ on
1 0-64 K

LE, N 5 0-64 K gn off o offf] off off | off | on
6 0-64 K

LE, N 2 064 |K dn off on on| off| off [ off | on
6 0-64 K

LE, N 0 0-32 K an off off on off[ off | off | on
1 032K
2 0-64 K
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QPC503 Common Equipment Backplane

Pin connections
Application

P1 P5 P6
Main CE shelf without remote CE shelf 1-8 1-8 1-8

3-6 3-6 4-5
Main CE shelf with remote CE shelf 1-8 2-7 1-8

4-5 4-5 4-5
Remote CE shelf 1-8 2-7 1-8

3-6 4-5 4-5
Note 7: The option plugs P1, P5, and P6 are 8-pin sockets. To set the required option, connect the pins
indicated with the metal straps provided.
Note 2: Option plugs P2, P3, and P4 are set during manufacture and should not be changed.
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QPC513 Enhanced Serial Data Interface Card

Program socket selection Switch §2—Address selection

Style A Style B
Socket ! Device yie yie

number number

Option Port
1 2 3 4 1 2 3 4

DTE (terminal) | UA10 ) UA12 O-l pff off | off | * | off | off | off | *

2 UA17 UA19 2-3 on off | off | * | off | off [ on *

DCE (modem) | UA9 UAN1 4-5 off oni | off | * | off | on | off | *

2 UA16 UA18 6-7 bn ont | off | * | off [ on | on *

RS-232-C interface f uB9 UBM1 B-9 off off fon | * | on | off | off | *

2 UB16 | UB18 10-11 on off Jlon | * | on | off [ on | *

High-speed interface f UBio | uBt2 12413 | |off fon { on | * [on | on | off | *

2 UB17 JUB1® | 14155 ||lon | an | on | * |on |on [on | *
- —
ON defaults to synchronous mode. OFF defaults to asynchronous mode. (Support for asynchronous
mode is not design intent. However, before X11 release 18 asynchronous mode may work in some
applications. With Release 18 and later, asynchronous mode will not function.)

*
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QPC525,QPC526, QPC527 CO Trunk Card
Switches at E29/E9/A29/A11 Units 0/1/2/3
Application

1 2 3 4 5 6 7 a
0 © outpulsing on | off off
Standard outpulsing off | on off
Ground start on | on off
Loop start off | off off
Loop start, automatic guard detection off | on off
QPC524 not installed on off
QPC524 installed off off
Battery on M operation off on off
Ground on M operation on off | off
Second pair M&MM off | off | off

QPC550 Direct Inward Dial Trunk Card
The next five tables give the option settings for the QPCS55Q DID Trunk Card.

QPC550 vintages A and B-real/complex balance impedance selection

Device Device Switch Unit Impedance type
location designation number number
Real Complex
F31 S4.0 1 on off
F24 s4.1 | on off
F16 §4.2 1 on off
F11 $4.3 f on off
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QPC550 vintage A-600/900 Ohm impedance selection

Device Device Unit Switch number , Impedance
location | designation number ) | 2 | 3 | 4 I 5 | 6 7 8 (ohms)
G29(a) $3.0 0 off |on [on | off | off [ on | on | off 600

on | off | off |on |on | off |off |on 900
G29(b) s3.1 1 off |on |on | off | off [on [on | off 600
on | off |off [on |on | off |off |on 900
G8(a) S3.2 2 off |on [on | off [ off | on | on | off 600
on | off | off | on | on | off |off |on 900
G8(b) 53.3 3 off Jlon [‘on | off | off | on |on | off 600
on | off | off |on |on | off |off [on 900

QPC550 vintage A-software/hardware control for 2dB pad
2 dB pad control

Device Device Unit Switch sW H/W

location designation number number
(pad in) | (pad out)

F38 St 0 1 of off on

2 on off off

| 3 on off off

4 off off on

F1 s2 0 1 of aoff on

2 on off off

! 3 on off off

4 of off on
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QPC550 vintage B-attenuation level control

Device Device Unit Switch - number 2 dB option
location designation number | ) 3 4 5 6 2 8
D39 S2.0M1 0 on on on on on
1 off off off off off
D1 S52.2/3 2 on on on on on
3 off off off oft off

QPC550 vintage B-hardware control for 2dB pad

2 dB pad control
DEVI.CG I?ewc.e Unit Switch  number HW
location designation number
(pad in) (pad out)
F38 S$1.0/1 | f on off
2 off off
0 3 off off
4 on off
F1 S$1.2/3 3 { on off
2 off off
2 3 off off
4 on oft
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QPC551Radio Paging Trunk Card

Signal duration on the 18-pair faceplate S1(F33)
1 2 3 4 5 6
Binary value (.1second) 1 2 4 8 16 32

Note: This switch determines the length of time a signal stays on the 1 8-pair data bus. The time is set in
Jinary to the nearest tenth second. For example, to keep data on the bus for 5 seconds, the switch settings
-otal 50 by closing S1.2, S1.5, and S1.6.

Signal duration and pause time S2 (G33)
1 2 3 4 5 6 7
Binary value (.1second) 1 2 4 8 16 32 64

Note: This switch determines the time data must stay on the 18-pair data bus plus the pause time between
the removal of data and the reappearance of subsequent data. The time is set in binary to the nearest tenth
second. For example, to keep data on the bus for 5 seconds and have a pause time of 3.2 seconds, the
switch settings should total 82 by closing S2.2, S2.5, and S2.7.

Application S3 (E2) S4 (F2)
Unit 0, Unit 1

1 2 Address 3 4 5 6 Address 3 4 5 6
Paging 0 off off off off 8 off off off on
single on 1 on off off off 9 on off off on
multiple off 2 off on off off 10 off on off on
3 on on off off i on on off on
Timer* 4 on off on off 12 on off on on
enabled on 5 on on on off 13 on off on on
disabled off 6 off on on off 14 of on on on
7 on on on off 15 on on on on

*

When enabled, this switch prevents a signal from being sent from a paging unit until 5 seconds have
elapsed since the beginning of the previous signal on that same unit.

S5 (E38) S6 (D1)

Unit 0 Unit 1
Impedance termination 1
Real on
Complex of
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QPC574, QPC595 Digitone Receiver Cards

Location Connection
12 DTMF tones ES Center to E3
16 DTMF tones E9 Center to E2

QPC577, QPC596 Digitone Receiver Daughterboards

16/12 tone options jumper

Jumper at P1

16tone (4x4)

12 tone (3 x 4)

connect pins 1 and 2

connect pins 2 and 3

Peripheral Buffer.

Note: When a DTR daughterboard is installed, check YES on the faceplate of the QPC659 Dual Loop
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QPC584 Mass Storage Interface Card

Switch S3
Options
1 2 3 4 5 6 7 8
5.25-inch disk drives only on | off | off | off| off| off |off | off
5.25-inch disk drives and 5.25-inch hard drive on | off | off | on | off | off* | off | off
3.5-inch disk drives only on off | off | off [ on off | ** [ sk
3.5inch disk drives and 3.5-inch hard drive on off | off | on| on off | ** [ o

Note: Minimum vintage E is required for 3.5 inch drives. Minimum vintage L is required for X11
release 18.

* When a QMM38 MSU is replaced, set switch 6 to ON before the faulty QMM38 is powered down so the
disk head will retract (shipping mode). After the replacement MSU is installed, set switch 6 to OFF.

**  For 4 Mbyte set to ON.
For 2 Mbyte set to OFF.

***Eor STE and 21 E, set to on when the NTNDQ1 Integrated CPU/Memory (ICM) Card is installed, For all
other systems set to off.
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QPC650, QPC651 Music Trunk Cards

Switch  settings*
Channel Switch location
1 2 3 4
0 F31 X X
| F31 X X
2 Fo X X
3 F9 X X
4 c31 X X
5 C31 X X
6 C9 X X
7 C9 X X
* Set x to OFF if the impedance of announcement source is 20r 4 Q,
Set x to ON if the impedance of the announcement source is 600Q.
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QPC659 Dual Loop Peripheral Buffer Card

Switch  settings

Options uzs u3 usg uto ut4 u22

1| 23| 4 |@y | @) | @ | @y | @

+10 V monitor
disables  circuit of

enables  circuit on

Ringing select
20 Hz and 25 Hz of

50 Hz on

Quad
double density of

quad density on

Loop

dual on off of off on of

single of on on on off on
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QPC672 512 K Memory Card

System type M:ran;ery Range F11switch_(mfor):on-fi_guration)_
1 2 3 4 5 6 7 8
N, XN, LE, VLE, XL, 0 0-64 K | off | off | on | off .c.;ff_ ot | off | on
N(QCA96) and XN(QCA97) 0-64 K
2 864 K
4 0-64 K
5 0-64 K
6 0-64 K
8 0-64 K
9 0-64 K
Note: Switch 8 must be OFF for non-CE shelf. -
QPC673 512 K Memory Card
system type Memory Range F11 switch (memory configuration)
page L2 |3 4|5 |6 |78
MS, S, ST 0 0-64 K ;‘ :ff- on | off | ot | off [ ot | on
1 0-64 K
2 8-64 K
4 0-64 K
5 0-64 K
6 0-64 K
8 0-64 K
9 0-64 K
Note: Switch 8 must be OFF for non-CE shelf.
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QPC674 256 K Memory Card

F11 switch (memory configuration)
Memory
System type page Range
1 2 3 4 5 6 7 8
MS, S 0 0-32K | off | off | off | off | off | off | off | on
1 0-64 K
2 32-64 K
5 0-64 K
6 0-64 K
Note 7: This card responds to both module 0 and module 1 in existing software.
Note 2: No software change is required if configuration for two 128 K modules was used.
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QPC687 CPU Card

Address selection Speed selection
B1 switch B1 switch*
Output device
Device | 1 5 | 3 |4 |[Bad |5 lg |7 |5 |0 |10
number rate
0 on | on |on |on 300 |off |off [on |off | on | off | QPCB87A Plug
Port )
off | on [ on | on 600 off | on | off | on | on | off location
2 on | off | on | on 1200 |on |[off Jon |[on | on | off Modem AT
3 off [ off | on | on 1800 |off |on [on |on | on | off EIA data A5
terminal
4 on | on | off | on 2400 |off |off |on |off | off | on
5 off | on | off | on 4800 |off [on |off [on |off | on QPC687B Switch
Port location
6 on | off | off | on 9600 |on |off [on |on [off | on
7 off | off | off | on A23 B23
8 on | on | on [ off S1 s2
9 off | on | on | off Modem Allon  All off
10 on [ off | on [ off EIA data All off  All on
terminal
11 off | off | on | off
12 on | on | off | off
13 off | on | off | off
14 on | off | off | off
15 off | off | off | off
*  On vintage B, the option plug has been replaced with two switches (S1and S2) in locations A23 and
823.
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QPC699 Common Equipment Backplane

Pin connections
Application

P1 P5 P6
Network ~ slot 1-8 1-8 1-8

3-6 3-6 4-5
Segmented bus extender-main shelf -8 2-7 1-8

4-5 4-5 4-5
Segmented bus extender-remote shelf 1-8 2-7 1-8

3-6 4-5

4-5

Note 1: The option plugs P1,P5, and P6 are 8-pin sockets. To set the required option, connect the pins
indicated with the metal straps provided.

Note 2: Option plugs P2, P3, and P4 are set during manufacture and should not be changed.
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QPC720 Primary Rate

interface Card

Switch S2 settings

To repeatered facility

To cross-connect point

5 on

2,4,6 on

1,3,70n

0-45 m
(01 50 ft)

46-1 35 m
(151-450 ft)

136-225 m
(451-750 ft)

0-30 m
(0 00 f)

31-100 m
(101-355 ft)

101-200 m
(356-655 ft)

Switch 3 option for DTl with ESF

SW3-1 on = extended superframe format (ESF)
off = superframe format (SF)

settings.”

selectable for both DTI and PRI in
should be OFF.

Note 7: All positions on S2 (location 822) are OFF except as shown under the column labeled “Switch g2

Note 2: The switch 3 option for DTI with ESF applies to only X11 releases 16, 17, and 18. All other positions
on the 8-pole SW3 (location E37) should be OFF.

Note 3: Prior to X11release 19 (releases 16, 17, and 18), you must set the framing format as ESF with the
DLOP prompt in LD17 before you set SW3-1on the card for the DT} with ESF option.

Note 4: Beginning with X11 release 19, framing format, line encoding, and method of yellow alarm are

LD17 with the DLOP, LCMT, and YALM prompts. All SW3 switch positions
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QPC742 Floppy Disk Interface Card

l SW3
Options
1 2 3 4 5 6 7 8
5.25inch disk drives on off off off off off off off
3.5-inch disk drives on off off off on off * ok

Note: Minimum vintage Cl is required for 3.5 inch drives. Minimum vintage F is required for X11
release 18.

*  For 4 Mbyte set to ON.
For 2 Mbyte set to OFF

#* For STE or 21 E, set to ON when the NTNDOQ1 Integrated CPU/Memory (ICM) Card is installed.
For all other systems, set to OFF.

Circuit card installation and testing 553-3001-211




Option settings 119

QPC757 D-Channel Interface Card

Vintage A socket selection Address selection
Option Port Socket Device S2 switch
> number number

1 2 3 4

Data terminal equipment (DTE) 0 UA10 UA12 o-1 off  [off |[off [ off
1 UA17 UA19 2-3  off |off |on | off

Data communication 0 UA9 UA11 4-5 off  fon |off | off
equipment (DCE)

| UA16 UA18 6-7 bff  [on on | off
RS-232-C interface 0 UB9 UB11 8-9 on |off |off | off

| uB16 uB18 10-11 fon |off | on | off
High-speed interface 0 UB10 UB12 12-13 |on |on |off | off
f uB17 uB19 14-15 |on |on |on | off

Vintage C socket selection Address selection
DTE 0 U1t U9 0-1 off | off | off | off
1 us ul 2-3 off pff |on | off
DCE 0 u12 u10 4-5 off Jon |off | off
| ue u4 6-7 off lon |on | off
RS-232-C interface 0 U3 u29 8-9 pn |off |off | off
| u25 u23 10-11 |on |off |on | off
High-speed interface 0 uso u28 12-13 |on |on |off | off

f uz24 u22 14-15 Jon |on |[on | on
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QPC775 Clock Controller Card

Sw2 SwW3 SwW4

XN, XT, 61 C, 71, 81 Off off | off | off off | off | off | off on on on on
N, NT, RT, sT1* 21* 51, 61 on| on|on [on ff off off off| on | 6" | 6R | ©R

MS, SN on [on [ on [ on | on| on | on on | off | off | off | off

* Also applies to STE, 21A, and 21 E.

QPCB841 4-Port Serial Data Interface Card
The next four tableslist option settings for the QPC841 4-Port Sp] Card.

QPCB841 port1and 2 address selection

Device number SW14
Port 1 Port 2 1 2 3 4 5 6 7 8

0 | off off off off off on on on
2 3 off off off off off on on off
4 5 off off off off off on off on
6 7 off off off off off on off off
8 9 Off off off off off off on on
10 1" off off off off off off on off
12 13 off Off off off off ol off on
14 15 off Off off Off Off off Off Off

Note t On SW1 6, positions {, 2, 3, and 4 must be OFF.

Note 2 To avoid address conflicts, SW14 and SW15 can never have identical setting.

Note 3: To disable ports 1 and 2, set SW14 position 1to ON.
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QPC841 port 3 and 4 address selection

Device number SW15
Port 3 Port 4 ! 2 3 4 5 b I 8
0 1 off off off off off on on on
2 3 off off off off off on on off
4 5 off off off off off on off on
6 7 off off off off off on off off
8 9 off off off off off off on on
10 11 off off Off off off off on off
12 13 off off off oft off off off on
14 15 off off off off off Off off off

Note I: On SW186, positions 1, 2, 3, and 4 must be OFF
Note 2: To avoid address conflicts, SW14 and SW15 can never have identical setting

Note 3: To disable ports3 and 4, set SW1 5 position 1to ON.

QPC841 baud rate

Baud T Port 1 SW10 Port 2 SW11 = Port 3 SW12 Port 4 SW13 1

S PR PR I AR I I D AR I P P I I P e
150 off | off ;1" on |offt off [on fon |off ot | on |on | o | off | on ;1-
300 off {on |om {on [o fon {of | on Jorr Jon | oif fon forf |on [off |on
600 off | off [off [on | o |off | of | on |ofi |off [ off {on | off | off | of | on

1200 off Jon |on |off [off fon Jon |off |off Jon |on [off { of | on | on | off

2400 off | off |on |or [off |off [on |off | o [ of | on |orr | o | off | on | off
4800 off {on |off |orf [off Jon {off | o {orr Jon |off [orf { off Jon | o | off
9600 off |off {off |orf [orf |off | of |orr | off [orf | orf | off | off | orr | orf | osf
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QPC841 DTE or DCE selection

Mode Port [-SW8 Port [-SW9
1 2 3 4 5 6 1 2 3 4 5 6
DTE  (terminal) on |on on n gn ¢n off  off  pff  prf off | off
DCE (modem) off |off |ost |o#t |off bt QN bn bn bon jon |on
Port 2-SW6 Port 2—SW7
DTE on on lon n gn on Dff off off off off off
DCE off |[off |off |off fo# p# pn lon |on Jon |on |on
Port 3-SW4 Port 3-SW5
DTE on on on on on on off off | off off off |off
DCE Off |off o |of |of for pn fPn fon pn fn fon
Port 4-SW2 Port 4-SW3
DTE on fon Jon  On pn fon |off |[off |off [off |off |off
DCE of |Off |off |off |o# Jo Jon Jon Jon Jon |on |on
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Sample settings for NT8D22 System

Monitors

This chapter gives examples of system monitor option settings for basic
system configurations. These configurations are only samples: you may have
avariety of complex configurations. See “NT8D22 System Monitor” on
page 48 for detailed information.

Meridian 1 systems

The master system monitor must be configured in the CPU column. In
options 7 | and 81. the master must be configured in the column containing
CPU 0 and slave unit | must be configured in the column containing CPU 1.
Any other system monitors are slaves.

Table 3
Master system monitor switch settings
Switch 1 2 3 4 5 6 7 8
SWi off off . on** off off off off
Sw2 on off (For 3-8, see “NT8D22 settings for total
number of slaves-SW2 on master” in option
settings)
SW3 on on on on
' Set to ON for DC-powered systems, OFF for AC-powered systems.
' PFTU enabled due to over-temperature in column with master system monitor.
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Table 4
Slave system monitor switch settings
Switch 1 2 3 4 5 6 7 8
SWi1 off off * o off off off off
SW2 off off (For 3-8, see “NT8D22 slave address—

SW2 on slave” in option settings)

SW3 off off off off

* Set to ON for DC-powered systems, OFF for AC-powered systems.

** Set to ON to enable PFTU during over-temperature condition.
Set to OFF to disable PFTU during over-temperature condition.

ST, STE, and RT systems with Meridian 1 upgrades

The following tables give examples of option settings for:

— ST, STE, or RT with periphera equipment (PE) upgrade
- ST, STE, or RT with common equipment (CE) upgrade
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ST, STE, or RT with PE upgrade

Configure the system monitor in one PE column as the master. Configure any
other system monitors as slaves. If there are CE and PE modules, use the
option settings for CE upgrades.

Table 5
Master system monitor switch settings
Switch 1 2 3 4 5 6 7 8
SWA1 on off * ad on on on on
Swe on on (For 3-8, see “NT8D22 settings for total

number of slaves-SW2 on master” in
option  settings)

SW3 on on on on

* Set to ON for DC-powered systems, OFF for AC-powered systems.

** Set to ON to enable PFTU during over-temperature condition.
Set to OFF to disable PFTU during over-temperature condition

Table 6
Slave system monitor switch settings

Switch 1 2 3 4 5 6 7 8
SW1 on off * ** on on on on
SW2 off on (For 3-8, see "“NT8D22 slave address—

SW2 on slave” in option settings)

SW3 off off off off

* Set to ON for DC-powered systems, OFF for AC-powered systems.

** Set to ON to enable PFTU during over-temperature condition.
Set to OFF to disable PFTU during over-temperature condition.

Circuit card installation and testing 553-3001-211




126 Sample settings for NT8D22 System Monitors

ST, STE, RT with CE upgrade

Configure the system monitor in the CPU column as the master. Configure
any other system monitors as slaves.

Table 7
Master system monitor switch settings
Switch 1 2 3 4 5 6 7 8
SWA1 on on * on* | on on off on
Sw2 on on (For 3-8, see “NT8D22 settings for total

number of slaves-SW2 on master” in
option settings)

SW3 on on on on

*

Set to ON for DC-powered systems, OFF for AC-powered systems,

** PFTU enabled due to over-temperature in column with master system monitor.

Table 8
Slave system monitor switch settings
Switch 123'4‘5'617'8
‘sw1 Ionloﬁl*l**|on’on)off‘on
SWw2 off on (For 3-8, see “NT8D22 slave address—
SW2 on slave” in option settings)

SW3 off off off off

*

Set to ON for DC-powered systems, OFF for AC-powered systems
** Set to ON to enable PFTU during over-temperature condition.

Set to OFF to disable PFTU during over-temperature condition.
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NT and XT systems with Meridian 1 upgrades

The following tables give examples of option settings for
— NT or XT with PE upgrade
— NT or XT with CE upgrade

NT or XT with PE upgrade

Configure the system monitor in one PE column as the master. Configure any
other system monitors as slaves. If there are CE PE modules, use the
option settings for CE upgrades.

Table 9
Master system monitor switch settings
Switch ! 2 3 4 5 6 7 8
SW1 on off * L off off on off
SW2 on off (For 3-8, see “NTBD22 settings for total

number of slaves-SW2 on master” in
option settings)

SW3 on on on on

*

Set to ON for DC-powered systems, OFF for AC-powered systems.
** Set to ON to enable PFTU during over-temperature condition.

Set to OFF to disable PFTU during over-temperature condition.
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Table 10
Slave system monitor switch settings
5witch|1|234’5 6 | 7 | s
SW1 on off * i off Off on Off
Sw2 off off (For 3-8, see “NT8D22 slave address—
SW2 on slave” in option settings)
SwW3 off off off off

*

** Set to ON to enable PFTU during over-temperature condition

Set to OFF to disable PFTU during over-temperature condition.

Set to ON for DC-powered systems, OFF for AC-powered systems.

NT or XT with CE upgrade

Configure the master system monitor in the column containing CPU 0.
Configure the system monitor in the column containing CPU 1 as slave unit 1.
Configure any other system monitors as slaves.

Table 11
Master system monitor switch settings
Switch ! 2 3 4 5 6 7 a
SwWi1 on on * on** [ off off off on
Sw2 on off (For 3-8, see “NT8D22 settings for total
number of slaves-SW2 on master” in
[ [ option  settings)
SW3 on on on on
* Set to ON for DC-powered systems, off for AC-powered systems.
** PFTU enabled due to over-temperature in column with master system monitor.
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Table 12
Slave system monitor switch settings
Switch | 2 3 4 5 6 I 8
SWi1 on off * ok off off off on
SW2 off off (For 3-8, see “NT8D22 slave address—
SW2 on slave’ in option settings)
SW3 off off off Off
systems, off for AC-powered systems.

* Set to ON for DC-powered

** Set to ON to enable PFTU during over-temperature condition.
Set to OFF to disable PFTU during over-temperature condition.
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About this document

References

This document describes maintenance features for Meridian 1 system options

21A, 21,21E, 51,61, 61C, 71, and 81. The chapters in this document describe
the following:

Precautions: guidelinesto avoid personal injury and equipment damage

Communicating with the system: methods for exchanging information
with the system

Routine maintenance: requirements for servicing batteries and air filters

Hardware maintenance tools: descriptions of circuit card hardware, CPU
controls, system alarms, and system monitor indicators

Software maintenance tools: descriptions of diagnostic programs, the
History File, and interactive diagnostics

User reports: problems typically reported by users

Customer technical assistance service: information on Northern Telecom
Technical Assistance Centers and services

This document does not provide procedures for locating faults, clearing
faults, or replacing equipment. See Fault clearing (553-3001-510) to locate
and clear faults. See Hardwar e replacement (553-3001-520) to replace faulty
equipment.

See the Meridian I planning and engineering guide for

Master index of publications (553-3001-000)
System overview (553-3001-1 00)

— Equipment identification (553-3001-154)
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2 About this document

the Meridian I installation and maintenance guide for

System installation procedures (553-3001-210)
~ Circuit card installation and testing (553-3001-211)

Telephone and attendant console installation (553-3001-215)
= Fault clearing (553-3001-510)
- Hardware replacement (553-3001-520)

i

See the X1 | software guide for an overview of software architecture,
procedures for software install ation and management, and a detailed
description of all X1 1 features and services. This information is contained in
two documents:

= Xl I software management (553-3001-300)
- Xl | features and services (553-3001-305)

See the X711 input/output guide (553-3001-400) for a description of all
administration programs, maintenance programs, and system messages.
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Precautions

General precautions

Meridian 1 equipment is sensitive to static electricity and environmental
conditions. Follow the precautions in this chapter to avoid personal injury or
equipment damage.

WARNING
Module covers are not hinged; do not let go of the covers. Lift covers
away from the module and set them out of your work area.

WARNING
To avoid the danger of electric shock, be very careful when you work
with power equipment and connections. Warning notices are displayed
and must be heeded.

There are no user repairable components or assembliesin the power
system. If apower unit fails, the complete unit must be replaced. Do
not disassemble a power unit under any circumstances because of the

risk of electric shock.
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4 Precautions

Circuit cards

WARNING
Circuit cards may contain alithium battery. There is a danger of
explosion if the battery isincorrectly replaced. Do not replace
components on any circuit card; you must replace the entire card.

Dispose of circuit cards according to the manufacturer’s instructions.

To avoid damage to circuit cards from static discharge, wear a properly
connected antistatic wrist strap when you work on Meridian 1 equipment. If
a wrist strap is not available, regularly touch one of the bare metal stripsin a
module to discharge static. Figure 1 shows the recommended connection
points for the wrist strap and the bare metal strips you should touch.

Figure 1
Static discharge points
Module
rear
Wrist strap
connection point Bare metal strip
Power supply slot
I Module !
Wrist ~ strap front Bare metal strip
connection  point
553-5000
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Precautions 5

Handle cards as follows:

— Handle cards by the edges only. Do not touch the contacts or
components.

— Set cards on a protective antistatic bag. If an antistatic bag is not
available, hand-hold the cards, or set them in card cages unseated from
the connectors.

— Unpack or handle cards away from electric motors, transformers, or
similar machinery.

— Store cards in protective packing. Do not stack cards on top of each other
unless they are packaged.

— Store cards in a dry, dust-free area.

During repair and maintenance procedures do the following:
- Insert cards into compatible slots only.

— Turn off the circuit breaker or switch for amodule power supply before
the power supply is removed or inserted.

Note: In AC-powered systems, capacitors in the power supply must
discharge. Wait five full minutes between turning off the circuit breaker
and removing the power supply from the module.

Software disable cards, if applicable, before they are removed or
inserted.

Hardware disable cards, whenever there is an enable/disable switch,
before they are removed or inserted.

- Return defective or heavily contaminated cards to a repair center; do not
try to repair or clean them.
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6 Precautions

Data disks

Make sure disks are labeled with the software generic and issue number if you
remove them from the system.

Follow the precautions below to avoid damaging disks:

— Handle only the hard surface of the disk; never touch the recording
surface.

— Keep disks away from strong magnetic fields.

— Avoid exposing disks to extreme heat, rapid changes in temperature, or
high humidity.

— Store disks in a suitable container.

Before installing a new disk do the following:

— Check the disk identification to make sure it is the correct disk. Compare
software options with the data cartridge.

— Look for any damage to the disk.

— Make sure the arrow on the label is pointing up and the rounded corner
on the disk is on the bottom (see Figure 2).

CAUTION
The disk drive can be damaged if an upside-down disk isforced into

the slot. If there is significant resistance when you try to insert a disk,
remove the disk and check the position.

For more detaled information on data disks, see XI 1 software management
(553-3001-300).

Note: No maintenance or cleaning is required on the disk drives.
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Figure 2
Disk position

Top arrow pointing up
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this direction
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Bottom -= rounded corner
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Communicating with the system

You can exchange information with the system through system terminals and
maintenance telephones. This chapter discusses these tools for
communicating with the system.

Note: Before XI | release 19. only one device at a time can
communicate with the system. Accessing a device while another is
logged in will log out the device that was already connected. The Multi
User Login feature, available with XI | release 19 and later, allows more
than one device to interact with the Meridian 1. Refer to X/ ] system
management application (553-3001-30 1) for details on using this
feature.

System terminal

You can send maintenance commands and receive system messages (status
and error messages) by accessing the central processing unit (CPU) through
an RS-232 device. such as a video display terminal (VDT) or teletypewriter
(TTY).

For most system options. only the code is displayed or printed when the CPU
sends system messages. For the interpretation of the code and any required
action. refer to the XI / input/output guide (553-300 1-400). Option 61 C and
option & | provide the code, a plain text explanation. and required actions.

Before XI | release 18, if the same data is printed on more than one port. the
throughput of each port is equal to the speed of the slowest device. If. for
example. a traffic report is printed on two ports. one configured for 9600 baud
and the other for 300 baud. the effective throughput of both ports is 300 baud.
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10  Communicating with the system

X11release 18 and later provide enhanced /0 buffering (independent
throughout). With this capability, devices with higher baud rates run faster
than devices that are limited to slower speeds.

Message format

Through the system terminal, you can enter commands that tell the system to
perform specific tasks; the system performs the tasks and sends messages
back to the system terminal, indicating status or errors. System messages,
along with indicators such as maintenance display codes and light emitting
diode (LED) indicators, identify faultsin the system.

System messages are codes with a mnemonic and number, such as PWR0014.
The mnemonic identifies an overlay program or atype of message. The
number identifies the specific message. Table 1 gives an example of the
format for a system message.

Table 1
System message format

System message: .
PWR0014 Interpretation

PWR This message (generated by the system
monitor) indicates power and temperature
status or failures.

0014 This message means the system monitor failed
a self-test.

With option 61C and option 81, system messages generated from the Core
Common Equipment Diagnostic (LD 135) and the Core Input/Output
Diagnostic (LD 137) include the interpretation and any action required. For
example, if a CPU test from LD 135 fails, the message displayed is
“CCED200 CPU te<t failed Check the CP card.”

See the XII input/output guide (553-3001-400) for a description of al
maintenance commands and the interpretation of all system messages.
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Communicating with the system 11

Local and remote access

A terminal or a modem must remain permanently connected to an SDI port in
a network slot to provide a constant 1/O interface to the system. Although
only one device can communicate with the system at atime, many devices
can heinstalled at local and remote locations.

When a system terminal is installed locally, it is connected directly to a serial
data interface (SDI) card, located within amodule. When a system terminal
isinstalled at aremote location, modems (or data sets) and atelephone line
are required between the terminal and the SPD] card.

For a modem connection to the Meridian 1, Bell 103/212 compatible dumb
modems are recommended for all systems, except options 61C and 81.

CAUTION
If aHayes command-set compatible (smart) modem is used at the
Meridian 1 end, you select the dumb mode of operation,

Command Recognition OFF and Command Echo OFF, before
connecting the modem to the SDI port. Refer to the modem
instructions to set the mode of operation.

If a printer is connected to an SDI port (locally or remotely), you must disable
XON/XOFF flow control so that no characters or signals are sent to the port,
to avoid a“ping-pong” effect.

Figure 3 shows typical system terminal configurations. See “Access through
the system terminal” in Fault clearing (553-3001-510) or Hardware
replacement (553-3001-520) for the access procedure.

For information specific to option61C and option 81, see “Options 61C and
81 terminal and modem guidelines’ on page 12.
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12 Communicating with the system

Figure 3
Local and remote access to a system terminal

Meridian 1
—
Local access =
system terminal
s
Remote access
system terminal 4
- modem modem
- Y e—, - —_—
5 _lwlj _-__._| -_—
telephone line —/
-
553-3000

Options 61C and 81 terminal and modem guidelines

Each NT6D66 Call Processor (CP) Card provides a data terminal equipment
(DTE) port at J21 and a data communication equipment (DCE) port at J25 on
the Core and Core/Network Module 1/0 panel. The designations DTE and
DCE refer to the function of the port, not the type of device that connects to
the port. Therefore, a modem (which is DCE) connects to the DTE port at  J21,
and aterminal (which is DTE) connects to the DCE port at J25.

The input/output ports on the CP card (CPIO ports) are used for access to the
Core or Core/Network Module, which houses the card. The CPIO ports are
active only when the Core associated with the CP card is active. Therefore,
the CPIO ports should not be used as the only /O connection for the system.

Note: For correct operation, terminals used with options61C and 81

must be set to 9600 baud, 7 data, space parity, one stop bit, full duplex,
XON.
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Communicating with the system 13

Figure 4 shows the recommended configuration for remote maintenance
monitoring on option 81, which also appliesto option 61 C. In this
configuration, aswitch box is normally set to the SDI port to remotely
monitor general system operaton. The CPIO ports can be accessed for
debugging and patch downloading (through your Northern Telecom
representative).

Figure 4
Modem to a switch box and SDI and CPIO ports
RJ11 Smart mode
jack modem Terminal
- x
Modem cable RS-232
(or NT8D48) cable Remote end
Core O (rear) Core 1 (rear)
SDI port on
Public  phone /0 panel:! — = {
network ﬂ D
J21 on J21 on
110 | T | |
/O pane ., E,D ﬁ ] /O pane
NT8D95 NT8D95
cables cable
Switch box
BJH Modem cable NT8D95 cable
jack \‘or NT8D46
RN Dumb mode modem
553-5809
Note: The ANR77992 switch hnx and A0381 391 mndem can he used in this confiauration
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See “Options 61C and 81 terminal and modem connections” in System

installation procedures (553-3001-210) for detailed information on
configuring and connecting terminals and modems with options 61C and 81.

Note: The A0377992 Black Box ABCDE-Switch, A0381391 UDS
FastTalk modem, and cables required for the configuration are available
through Northern Telecom.

Modems must meet the following required specifications to be compatible
with option 41 and option 81. Modems that meet the following
recommended specifications must also meet the required specifications.

Required: true, not buffered, 9600 baud support (required for remote
Northern Telecom technical support)

= Required: CCITT V.32 or V.32bis compliance

—~ Recommended: the ability to adjust to lower and higher speeds,
depending on line quality, while maintaining 9600 baud at local DTE

= Recommended: V.42 error correction

— Recommended: V.42bis data compression

The following models have been tested and verified as compatible with
option 61C and option 81:
— Hayes V-series ULTRA Smartmodem 9600

UDS FastTalk V.32/42b (available through Northern Telecom)
— US Robotics Courier HST Dual Standard V.32bis
A dispatch or call back modem, normally connected to the SDI port, can be
used if it meets the requirements listed above. If you want to use a modem of

this type that does not meet the requirements, the modem can only be used in
addition to a modem that does meet specifications.
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Maintenance telephone

A telephone functions as a maintenance telephone when you define the

class of service as maintenance set allowed (MTA) in the Multi-line
Telephone Administration program (LD1 1). A maintenance telephone allows
you to send commands to the system through the following maintenance
overlays LD 30, LD 32, LD 33, LD 34, LD 35, LD 36, LD 37, LD 38, LD
41, LD 42, LD 43, LD 45, LD 46, LD 60, LD 61, and LD 62.

Note: The Core Common Equipment Diagnostic (LD 13.5) and Core I/O
Diagnostic (LD 137) are among the overlays that cannot be accessed
through a maintenance telephone.

You can test tones and outpulsing through the maintenance telephone.
Specific commands for tone testing are given in the Tone and Digit Switch
and Digitone Recelver Diagnostic (LD 34).

To enter commands on a maintenance telephone, you press the keys that
correspond to the letters and numbers of the command (for example, to enter
LD 42 return, key in 53#42##). Table 2 shows the translation from a terminal
keyboard to a telephone dial pad.

See “Access through the maintenance telephone” in  Fault clearing
(553-3001-510) or Hardware replacement (553-3001-520) for the access
procedure.
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16 Communicating with the system

Table 2
Translation from keyboard to dial pad
Keyboard Dial pad fe %
f 1
A B C 2 2
D E F 3 3
G H | 4 4
J K L 5 5
M N 0 6 6
P R § 7 7
U \ 8 8
W X Y 9 9
0 0
Space or # #
Return #i
Note: There is no equivalent for Q or Z on a dial pad.
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Routine maintenance

Y ou must service batteries and air filters regularly. Follow the guidelinesin
this chapter to maintain batteries and air filters.

Pedestal air filter

Option 21 E

Thereisan air filter in the pedestal of each column (in all options except
21A). Servicethe air filters once a month. For instructions on replacing the
ar filter. see Hardware replacement (553-300 1-520).

If an air filter is damaged in any way, discard it and install a new one. If a dirty
air filter is not damaged. you can clean it with warm water and mild detergent.
(Do not use compressed air because it may damage the filter.) When the filter
is completely dry, you can reinsert it in the pedestal or store it as a spare.

battery pack assembly

An A0378252 Battery Pack Assembly on the NTNDO2 Misc/SDI/Peripheral
Signaling (MSPS) Card is used in option 21 E. The battery is constantly
recharged through atrickle charging circuit on the NTNDOI Integrated
CPU/Memory (ICM) Card.

Y ou can run a battery checking routine manually using the command BATT
in the Common Equipment Diagnostic (LD335), or as part of the midnight
routines. A battery failure generates system message CED503.

Replace the battery pack every three years, even if no battery failures have
occurred. For instructions on replacing the battery pack assembly, see
Hardware replacement (553-300 1-520).

Generd maintenance information 553-3001-500




18 Routine maintenance

DC-power battery systems
External batteries, often used with DC-powered systems, generally require
regular visual inspections. They may also require charger or rectifier tests and

pilot cell tests. Perform all inspections and tests according to the supplier’s
instructions.

To comply with safety requirements, consult the following articles before
working with any battery systems:

— Read the “Material Safety Data Sheet” that must be posted to meet
Occupational Safety and Health Administration (OSHA) requirements.
This article outlines appropriate reserve battery handling procedures.

— Refer to Nationa Electric Code 645-10. This article outlines
requirements that call for the installation of AC- and DC-power kill
switches to battery systems in certain environments.
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Hardware maintenance tools

There are fault indicators and hardware features that help you perform
maintenance tasks (particularly identifying and clearing faults). These
mai ntenance tool s include the following:

— circuit card features that include card level tests and status indicators
— CPU controlsthat allow you to control common equipment functions
-~ System alarmsthat categorize the severity of asystem failure

system monitor indicators that identify power and temperature faults

Circuit card features

Battery backup for CPU memory

The NTNDO2 MSPS Card, used in option 21 E, is equipped with the
A0378252 Battery Pack Assembly. If power to the system is lost, the battery
retains CPU memory for up to 60 minutes.

Card test

A card test checks to see that a card is working correctly. Many cards perform

a self-test on power-up. You can also force card-level tests through software
commands.
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20 Hardware maintenance tools

Enable/disable switch

LED

Some cards have a switch on the faceplate that enables or disables the
hardware for that card.

When you remove a card, whenever possible disable the software, then
disable the hardware by setting the switch to Dis.

Hardware disable a card (set the switch to Dis) before you install it. After the
card is locked into position, set the switch to Enb then enable the software.
Software disable and enable cards as described in the X1 | input/output guide
(553-3001-400).

Figure 5 shows the typical location of an enable/disable (Enb/Dis) switch.

Many cards have one or more light emitting diodes (LEDs) on the faceplate.
The LED givesavisual indication of the status of the card or of aunit on a
card.

When a green LED is steadily lit, it indicates the card is operating normally.
When agreen LED is off, it indicates the card is disabled or faulty.

When ared LED is steadily lit, it indicates the card, or a unit on it, is disabled
or faulty. When ared LED is off and power is available to the card, it indicates
the card is operating normally.

Note I1: The shape of the LED (some are round and some are
rectangular) does not indicate a different function.

Note 2 Inoption 61C and option 81, the red LEDs on the NT6D65 Core
to Network Interface (CNI) Cards are lit when the associated Core is
inactive. Thisis normal operation.

When intelligent peripheral cards are installed, the red LED on the faceplate
remains lit for two to five seconds while a self-test runs. (The time required
for the self-test depends on the type of card.) If the test is successful, the LED
flashes three times and remains lit until the card’s software is configured and
enabled, and then the LED goes out. If the LED does not follow the pattern
described or operates in any other manner (such as continually flashing or
remaining weakly lit), the card should be replaced.
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Figure 5
Sample enable/disable switch

Enable/disable .|
switch

553-3003
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22 Hardware maintenance tools

In option61C and option 81, when Core common control cards areinstalled,
a self-test runs. If the self-test is successful, the LED flashes three time, then
goes out.

Table 3 gives two examples of LED indications.

Table 3
Sample LED indications

Type of card LED color Status

Common equipment | green LEDIlit = operation normal
power supply

Digital line card red LED lit disabled

Figure 6 shows the location of the LED on the faceplate of an intelligent
peripheral line card.

Maintenance display code

Maintenance displays are located on the faceplate of some circuit cards. A
hexadecimal code is displayed. Interpretations of the maintenance display
codes are listed under “HEX" in the X! (553-3001-400).
You should examine previous codes, system messages, and visual indicators
with any current maintenance display codes to properly analyze faults.

In option 61C and option 81, the maintenance display on the NT6D66 Cdl
Processor (CP) Card shows two lines of information with up to 16 characters
per line. The hexadecimal code and its definition are shown on the display.

Each new code shown on a maintenance display overwrites the one before it.
However, note the following:

— All codes received on common equipment displays are recorded. Y ou
can review them by printing the History File.
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Figure 6
Sample LED indicator

7
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Table 4

The most recent 16 codes displayed on a controller card stay in memory.
Y ou can review them and reset the counter through the Network and

Signaling Diagnostic (LD30).

— Inoption 61C and option 81, the most recent 64 displays on a CP card
stay in memory. Y ou can review the displays on the active CP card
through the Core Common Equipment Diagnostic (LD135).

Table 4 lists the cards with maintenance displays and the type of information
the codes indicate on each card. Figure 7 shows the location of the
maintenance display on the faceplate of afloppy disk interface card.

Circuit cards with maintenance displays

Display indication

System options Circuit card (for all related cards)
21A, 21 — NT8D19 Sysload (system reload) status
Memory/Peripheral
Signaling Card Interrupt  faults
Memory faults
— 21k — NTNDOT ICM Card Common equipment hardware faults
- 51,61, 71 QPC580 CPU Interface
Card
61C, 81 — NT6D66 Call Processor
Card
— 21A, 21, — QPC742 Floppy Disk Faults on the disk drive unit
21E, 51, 61 Interface  Card Faults on the disk drive interface card
— 51,61,71 QPC584 Mass Storage
Inter-face  Card
— 61C, 81 — NT8D63 1/O Processor
Card
21, 21E, — NT8DO01 Controller Card During normal operation, display shows
51, 61, self-test codes and port number on
61C, 71, 81 which controller clock is tracking
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Figure 7
Sample maintenance display

Two-digit ==
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CPU controls

Switches and buttons on common equipment cards allow you to control CPU
activity and clear common equipment faults.

Initialize button

Pressing the manual initialize (Man Int) button associated with the active
CPU starts the Initialize Program. The Initialize Program clears common
equipment faults and then rebuilds call-dependent data and generates system
messages indicating the status of the system. This process is called an
initialization. Call processing is briefly interrupted during an initialization.

Manual initialize buttons are located on the following cards:

— Inoptions 21A and 21, theinitialize button is on the NT8D19
Memory/Peripheral Signaling Card.

— In option 21E, the initialize button is on the NTNDQ11CM Card.

— Inoptions 51, 61, and 71, the initialize button is on the QPC580 CPU
Interface Card.

— Inoption 61 C and option 81, theinitialize button is on the NT6D66 Call
Processor (CP) Card.

Normal/maintenance switch

There is a normal/maintenance (Norm/Maint) switch on the QPC580 CPU
Interface Card and the NT6D66 CP Card. In dual CPU systems (options 61,
61C, 71, and 81), you use this switch as follows to keep the dual CPUs from

switching, or trying to switch, when you are testing or replacing common
equipment hardware on the inactive CPU:

— On the CPU you are not testing or replacing, set the switch to Maint. This
CPU will be active.

— Onthe CPU you are testing or replacing, set the switch to Norm. This
CPU will remaininactive aslong as the other CPU is set to Maint.

For regular operation in dual CPU systems, set both normal/maintenance
switches to Norm. For option 51 (a single CPU system), set the switch to
Maint.

Figure 8 shows the location of both the manual initialize button and the
normal/maintenance switch on the QPC58(0 CPU Interface Card.
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Figure 8
Manual initialize button and normal/maintenance switch on the CPU
interface card

Manual initialize |
button MAN INT
NORM

Normal/maintenance —{- d

switch MAINT
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Reload

button

Reload (RId or Man Rst) buttons allow you to manually activate the System
Loader program. The System Loader initiates call processing and starts
memory-checking diagnostics. This process is called a or system
reload. Here are the locations of the reload button for the various options:

~ In options21A and 21, the reload button is on the QPC687 CPU Card.
— Inoption 21 E, the reload button is on the NTNDO1 ICM Card.

— Inoption 51, the reload button is on the NTNDIO Changeover and
Memory Arbitrator (CMA) Card (or QPC581 before X11 release 18).

— Inoptions 61 and 71, the reload button is on the NTND10 (or QPC581)
CMA Card. To start a sysload, you must simultaneously press the reload
button on both CMA cards.

— Inoption 61 C and option 81, the reload button (Man Rst) is on the
NT6D66 CP Cards. To start a sysload, you must simultaneously press the
reload buttons on both CP cards.

Figure 9 shows the location of the reload button on aQPC581 CMA Card.

CAUTION
Active calls are disconnected and the system goes into an emergency
line tramsfferstaite during a sysload]. Wksettieeratbaddbobiinooalylyiff yaiu
ate specifficallly instrikiest o do so in Northeih Teleewm Rubbildatidoss.

Pe— —_ I

System alarms

System alarms are based on various fault monitors and indicators. The

category of the alarm — major, minor, or remote — indicates the severity of the
system failure:

— A major alarm requires immediate action by the technician.

— A minor aarm requires attention, but not necessarily immediate
attention, by the technician.

— A remote alarm may require attention by the technician.
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Figure 9
Reload button on the changeover and memory arbitrator card

Reload button —=————
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Major alarms

A major alarm indicates afault that seriously interferes with call processing.
The following faults cause a major alarm:

— CPU or control busfailure
— disk system failure when attempting to load the system
— system power failure (without reserve power)

temperature fault (excessive heat)

When thereisamajor alarm, the red LED at the top of the affected column
lights. A major alarm also activates adisplay on all attendant consoles.

When aMeridian 1 is equipped with a power failure transfer unit, a major
alarm causes designated 50072500 telephones to connect directly to Central
Officetrunks; thisis called aline transfer. Minor alarms

A minor alarm indicates the system hardware or software has detected a fault
requiring attention. The following faults cause a minor alarm: Automatic
identification of outward dial (AIOD) trunk failure

— conference failure

digitone receiver failure
— memory failure

— morethan one fault on different line and trunk cards in one shelf
(indicated on affected customer’'s console only)

— network failure (indicated on affected customer’s console only)
— peripheral signaling failure
— serial datainterface failure

— toneand digit switch failure
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A minor alarm displays an alarm on attendant consoles in customer groups
affected by the fault. (A minor alarm indication on the console is an optional
feature, enabled and disabled on a customer basis through data administration
procedures.)

Remote alarms

A remote alarm is an optional extension of amajor alarm to another location,
such as a monitoring or test center, or to an indicator, such as a light or bell.
When amajor alarm occurs, the Meridian 1 provides relay contact closure
across two remote alarm lines, REMALMA and REMALMB. These lines are
extended to the main distribution frame (MDF) through the system monitor
to MDF cable for customer use. The relay contacts are rated at 30 V dc and 2
amps. The REMALMB lineisthe return or ground for the REMALMA line.
Northern Telecom does not extend remote alarm lines beyond the MDF.
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System monitor indicators

The system monitor checks the column temperature, cooling system status,
and system voltage status and controls line transfer states accordingly. [

NT7D15 System Monitor

System option 21A is equipped with the NT7D15 System Monitor, whichis
apaddle board installed on the rear of the backplane. This system monitor
performs the following:

— Tf the main circuit breaker in the system trips (for example, if thereisa
power surge or short circuit), the system monitor starts a line transfer and
sends aremote alarm signal.

- If the temperature of the column reaches 70 degrees C (158 degrees F),
the system monitor trips the main circuit breaker, starts aline transfer,
and sends aremote alarm signal.

— If the power supply loses+5 volts, the system monitor startsaline
transfer and sends aremote alarm signal .

If the power supply loses any voltage other than +35 volts, the system
monitor lights the column LED, sends a major alarm indication to the
CPU, and sends aremote alarm signal.

— |If call processing stops, the system monitor lights the column LED and
starts a line transfer.

Note: TheNT7D15 System Monitor does not generate system
messages.

When major system failures occur, the system monitor sends aremote alarm
signal. As an option, an indicator, such as a bell or light, can be connected to
the system monitor to receive the remote alarm signal.
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NT8D22 System Monitor

System options21, 21E, 51, 61, 61C, 71, and 81 are equipped with the
NT8D22 System Monitor, which is installed in the rear of the pedestal in each
column. Table5 lists faults monitored by this system monitor.

Note: The NT8D15 System Monitor must be used in option 21A. In
multiple-column systems, there is one master system monitor, located in
the column with CPU (), and multiple slave system monitors. A switch
setting on each system monitor defines the master or the address of each
slave.

Table 5
Faults monitored by the NT8D22 System Monitor

Power faults Source

CPU condition CPU failure

Sysload (system reload)

Main power loss System input power, AC or DC

Power supply failure Common equipment power supply

Common/peripheral equipment power
supply

Peripheral equipment power supply
Ringing generator

Temperature alarm Blower unit

Column temperature sensors

The master system monitor checks the CPU column and periodically polls the
slaves to check their status. When polled, the slaves report their status to the
master. |f a slave does not respond when it is polled, the master reports the
address as a faulty slave.

If a slave is removed, the master cannot communicate with higher addresses.
Therefore, the master considers the removed slave and all slaves with a higher
address as disabled. For example, if slave 2 is disabled, the master also reports
slaves 3, 4, and up as disabled.
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The system monitor reports power equipment status and faults to the CPU.
(Only the master system monitor communicates with the CPU.) System
messages generated by the system monitor are identified by the mnemonic
PWR. Figure 10 shows the flow of messages from WNT8D22 System Monitors
to the system terminal.

If there is afault, the system monitor lights the LED on the affected column.

Figure 10
NT8D22 System Monitor message flow
Serial data Svstem
interface te¥minal
(b Fault sources to master
system monitor
CPU fault
: Master Main power loss
Serial data ;
System | g | = iorface <@ System |lag—{ Power supply failure
CrPU (SDI) monitor Temperature alarms
I 1st slhave Fault sources to slave
system |- system monitor
I momitor
CPU fault
| ' Main power loss
’ Power supply failure
Last slave Temperature alarms
I_ —1 system
merittor
553-3007
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Line transfer

As an option, you can connect one or more power failure transfer units
(PFTUSs) to the Meridian 1. Each PFTU connects up to eight designated
500/2500 telephones to Central Office trunks. If call processing stops, those
500/2500 telephones are transferred through the PFTU to the Central Office
so that you still have outside connections. A line transfer occurs during the
following situations:

— during a sysload (system reload)

— if there is a major power failure in a DC-powered system (as detected hy
the TRIP signal)

— if call processing stops because of a CPU failure
- if thereisaloss of power to the column

— if thereisaloss of power to the PFTU

— if thetemperaturein acolumnistoo high

- if aline transfer button on the attendant console is pressed (this applies
on a customer basis)

- if alinetransfer switch on the PFTU isturned on

Note: If postion 4 on switch 1 (SW1) is set to OFF on a system monitor,
that system monitor’s column will not activate a line transfer if the
temperature is too high.

Figure 11 shows four ways multiple-column systems and PFTUs can be
configured. Y ou can configure in the following ways:

— connect all the columnsin asystem to asingle PFTU

— connect each column to an individual PFTU

— combine connecting individual columnsto individual PFTUsand
multiple columns to asingle PFTU

— attach additional PFTUsto a PFTU that is connected to one or multiple
columns
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Figure 11
PFTU configurations

All columns to one PFTU One column to one PFTU
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and multiple columns to one PFTU 563-3035
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Main power loss

The system monitor receives status and control signals from the external
power system. The system monitor then generates system messages that
indicate the status of main and reserve power supplies.

Y ou can connect areserve (back-up) power supply to the Meridian 1: either
an uninterruptible power supply (UPS) for AC-powered systems or reserve
batteries for DC-powered systems. If the main source of external power is
lost, power to the system is maintained by the UPS or reserve batteries.

If the main power supply is lost, the system monitor generates a major alarm.
The NT8D22 System Monitor also generates system messages to indicate the
system is running on reserve power.
Module power supply failure
There are four types of module power supplies:
= common equipment (CE) power supply
— common/peripheral equipment (CE/PE) power supply
- periphera equipment (PE) power supply
ringing generator

The NT8D22 System Monitor handles complete or partia failuresina
module power supply as follows:

If the output voltage is higher than the threshold for +5 volts, the affected

power supply shuts down, the column LED lights, and a system message
is sent.

If the output voltage is higher than the threshold for other than 43 volts,
power for only that voltage shuts down in the affected power supply, the
column LED lights, and a system message is sent.

— If the output voltage is lower than the threshold for any voltage, power
for only that voltage shuts down in the affected power supply, the column
LED lights, and a system message is sent.

— If the input voltage is lower than the threshold, the affected power supply
shuts down and then recovers when the input level recovers.
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To help you pinpoint a power supply problem, the master NT8D22 System
Monitor identifies the following:

the column with the fault (system monitor O-63)
the module (O-3) in that column

the power supply unit (I-2) in the module

Figure 12 shows the power equipment designations in a column.

Temperature alarms

System option 21A hastwo fansin the top cap. If the temperature of the
system exceeds 70 degrees C (158 degrees F), the NT7D15 System Monitor
trips the main circuit breaker to prevent further overheating.

Each column in options 21, 21E, 51,61, 61C, 71, and 81 is cooled by a blower
unit (NT8D52AB with AC power or NT8D52DD with DC power) in the
pedestal. All of these systems are equipped with the NT8D22 System
Monitor, which performs the following functions:

— If thereisapartia or complete failure in a blower unit, the system
monitor lights the column LED and generates a system message.

— |f the thermostats in a column report a temperature exceeding 70 degrees
C (158 degrees F), the system monitor lights the column LED, generates
a system message, then, providing this condition exists for 30 seconds,
shuts down power to the column in 30 seconds.

The NT8D22 System Monitor generates a system message if the air leaving
the column exceeds 55 degrees C (131 degrees F). This thermal alarm may
indicate aloss of air-conditioning in the room, loss of ventilation in the
column, a problem with the blower unit, or ablocked air filter.
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Figure 12
Power equipment designations from the master NT8D22 System Monitor

=

Module 3
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Power unit 1 —
Power unit 2 — |
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System monitor 0

Front of the column, covers removed °
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Software maintenance tools

Diagnostic programs

Note: See “Options 61 C and 8 1features” on page 47 for information
specific to option 6 1C and option 8 1.

Diagnostic software programs monitor system operations. detect faults, and
clear faults. Some programs run continuously; some are schedul ed.

Diagnostic programs are resident or non-resident. Resident programs. such as
the Error Monitor and Resident Trunk Diagnostic, are always present in
system memory. Non-resident programs, such as the Input/Output Diagnostic
and Common Equipment Diagnostic, are used as Midnight and Background
Routines or for interactive diagnostics. Non-resident programs are loaded
from the system disk and are run as scheduled or upon request.

Non-resident programs are called overlay programs or loads. They are
identified by atitle and anumber preceded by the mnemonic for load (for
example, Trunk Diagnostic-LD 36).

See the Xl ] input/outpur guide (553-300 1-400) for detailed information on
all diagnostic programs.
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Error Monitor

The Error Monitor is aresident program that continuously tracks call
processing. The Error Monitor generates system messages if it detects invalid
or incorrectly formatted call- processing information.

System messages generated by the Error Monitor are preceded by the
mnemonic ERR, which usually indicates hardware faults, or the mnemonic
BUG, which usually indicates software problems. With prompt ERRM in the
Configuration Record (LD 17), you can instruct the system to print or not
print ERR or BUG messages.

Initialize Program

The Initialize Program momentarily interrupts call processing as it clears
common equipment faults. It then rebuilds call-dependent data and generates
system messages, with the mnemonic INI, that indicate the status of the
system. This process is called an initialization.

Through an initialization, you can download firmware from the CPU to
superloop network cards and controller cards. Call processing is interrupted
for an additional amount of time during this process.

Y ou can activate an initialization by pressing the manual initialize (Man Int)
button on the following:

— NT8D19 Memory/Peripheral Signaling Card in options21A and 21
— NTNDO1ICM Card in option 21E

QPC580 CPU Interface Card in options 51, 61, and 71

— NT6D66 CP Card in option 61C and option 81

Aninitialization always occurs automatically after the System L oader
program runs. An initialization often occurs when a software or firmware
fault is detected and when a common equipment hardware fault is detected.
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Midnight and Background Routines

In the Configuration Record (LD 17), you can select the overlay programs
that will run in the Midnight Routine and Background Routine. These routines
automatically perform maintenance checks. Programs included in the
Midnight Routine are defined with the prompt DROL (derived from “daily
routine overlay”). Programs included in the Background Routine are defined
with the prompt BKGD.

Note: A memory test must be run once aday on options 21 and21E.
Therefore, the Common Equipment Diagnostic (LD 35) runs as part of
the Midnight Routine even if it is not programmed.

The Midnight Routine runs once every’24 hours. This routine is preset to run
at midnight when a system is shipped, but you may assign a different time in
the Configuration Record. When it istime for the Midnight Routine to start,
the system cancels any other program.

The Background Routine runs when no other program is loaded in the overlay
area. The programs included in the Background Routine run in sequence
repeatedly until the Midnight Routine runs or there is another request to use
the overlay area (for example, if you log on to check the status of acircuit
card).

You may include the programs listed in Table 6 in Midnight and Background
Routines. Y our maintenance requirements and the configuration of your
system determine the programs you include in Midnight and Background
Routines.

Note: Software Audit (LD 44) should always be used in the Background
Routine.
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Table 6
Programs used in Midnight and Background Routines

Program  number Program function

LD 30 Network and Signaling Diagnostic

LD 32 (Midnight only) Network and Peripheral Equipment Replacement

LD 33 1.5 Mbyte Remote Peripheral Equipment
Diagnostic

LD 34 Tone and Digit Switch and Digitone Receiver

LD 35 (see Note 1) Common Equipment Diagnostic

LD 36 Trunk Diagnostic 1

LD 37 (see Note 1) Input/Output  Diagnostic

LD 38 Conference Circuit Diagnostic

LD 40 Call Detail Recording Diagnostic

LD 41 Trunk Diagnostic 2

LD 43 (Midnight only) Data Dump (see Note 2)

LD 44 Software Audit
LD 45 Background Signal and Switching Diagnostic
LD 46 Multifrequency Sender Diagnostic for ANI

LD 60 (Midnight only) Digital Trunk Interface Diagnostic

LD 61 (Midnight only) Message Waiting Lamps Reset

Note 1: For option 61 C and option 81, use LD 135 instead of LD 35. Use LD 137
and LD 37.

Note 2: LD 43 will automatically be activated during midnight routines if changes
have been made within the past 24 hour.
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Overlay Loader

This resident program locates, loads, and checks all overlay programs. It
automatically activates the Midnight and Background Routines. You can load
programs manually by entering commands through the system terminal or
maintenance telephone. Once the program is loaded, you see the program
mnemonic (such as TRK for Trunk Diagnostic) on the system terminal.

G2

You can also use the Overlay Loader to enable, disable, and display the status
of the disk drive unit.

Overload Monitor

The system continuously monitors the volume of system messages. If it
detects too many error messages are detected from aline or trunk card, the
system activates the Overload Monitor program. The Overload Monitor
disables the faulty card and generates system messages with the mnemonic
OVD.

Resident Trunk Diagnostic

This program automatically monitors all trunk calls and records apparent

faults on each trunk. If the number of faults on a trunk exceeds the threshold
for that trunk, the program generates a system message identifying the trunk
and the type of fault.

A failure on atrunk may keep the trunk from detecting incoming calls. The
threshold mechanism cannot detect such a failure, so this program also
records how many days it has been since each trunk received an incoming
call. If you suspect some incoming calls are not being processed, you can use
the command LMAX in Trunk Diagnostic 1 (LD 36) to identify the trunk with
the maximum idle days.

System Loader

The System Loader program loads all call-processing programs and data, and
starts memory-checking diagnostics. After all required programs and data
have been loaded and all checks performed, the System Loader is erased from
system memory, the Initialize Program runs, and normal call processing
begins. This process is called a or system reload.
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The System Loader operates automatically on system power up or if a
common equipment or power fault destroys information in the system

memory. For maintenance purposes, you generally activate this program only
if call processing has stopped.

You can start a sysload manually by pressing the reload (RId) button on the
following:

— QPC687 CPU Card in options 21A and 21
— NTNDO1ICM Card in option 21E

NTND10 (or QPC581) CMA Card in options 51, 61, and 71
(simultaneously press both buttons in options 61 and 71)

NT6D66 CP Card in option 61C and option 81 (simultaneously press
both buttons)

Note: The system loses the time and date during a sysload (except on

option 61C and option 81). Y ou should reset the time and date using
LDO02.

CAUTION
Active calls are disconnected and the system goes into an emergency
line transfer state during a sysload. Activate the System Loader only if
you are specifically instructed to do so in Northern Telecom
Publications.

To minimize sysload time, you can enable the Short Memory Test capability
inLD 17 (prompt SMEM). If you enable the test, only one pass of memory
testing is performed on anormal reload. If any subsequent system failure
causes an automatic reload, the full six-pass Memory Test is performed on all
system memory.

Note: A sysload completes so quickly on option 61C and option 81 that
the Short Memory Test is not useful. Therefore, the package was not
designed to be compatible with options61C and 81.

General maintenance information 553-3001-500




Software maintenance tools 47

Options 61C and 81 features

When option 61C and option 81 receive a system reload signal, the sysload
occurs in two to five minutes, depending on the size of the customer database.
During the sysload, option 61 C and option 81 perform a core shelf test, which
includes self-tests on the CP and 10P cards. The results of the self-tests are
displayed on the liquid crystal display (LCD) on the CP card, the hex display
on the IOP card, and the system terminal. On the other Core cards, the LED
blinks three times after a successful test.

Options 61C and 8| typically performs an initialization in under 90 seconds.
Y ou can manualy initialize only the active core side.

In option 61C and option 81, the overlays reside in dynamic random access
memory (DRAM) after they are loaded from the hard disk during an initial
software load (software is shipped on redundant hard disks). Since they are
alwaysin resident memory, the overlays can be loaded quickly.

Option 61C and option 81 can diagnose faults in field replaceable units for all
Core hardware, including cables. In case of afailure, amessage in anatural
language (such as English) appears on the system terminal and on the liquid
crystal display (LCD) on the CP card.

If there is a hardware fault, the system attempts arecovery. In the case of a
redundant hardware failure, under certain conditions option 61C and option
81 will attempt a graceful switchover to the core side without the failure.

Option 61C and option 81 remote operation capabilities include remote
access to both Core Modules, the ability to sysload, initialize, or put the
system in a split mode, and the ability to upload and download the customer
database. You can access the core complex in each Core Module through the
1/0 ports on the CP cards.
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The History File feature

If you have a printer connected to the system, each system message is printed
as it is received. If you do not have a printer connected, you can use the
History File to store alimited number of system messagesin protected
memory. The contents of the file may then be printed on demand using Print
Routine 3 (LD 22).

The messages stored are specified on a system basis and can be one or more
of the following types:

customer service changes (CSC)

maintenance messages (MTC)

service changes (SCH)
— software errors (BUG)

initialization and sysload messages (INI and SY S)
traffic messages (TRF)

For information on selecting the messages to be stored, see XI 1 features and
services  (553-3001-305).

The contents of the History File are erased during a sysload or if you change
the History File's length. However, because the History Fileislocated in
protected data store, the contents survive an initialization.

Y ou can change the length of the History File with the prompt HIST in the
Configuration Record (LD 17). The maximum length of the file depends on
the amount of protected data store available, which in turn depends on the
number of system features that require protected data store.

If the History Fileisfull, the first messages stored are replaced by incoming
messages. If this happens, the system gives a “file overflow” message at the
start of a printout so you know some information has been replaced by newer
messages.
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Interactive diagnostics

Y ou can load overlay programs, including programs called maintenance
routines, into memory through the system terminal or maintenance telephone.
Thisfunction is performed by the Overload L oader program.

Note: The programs used in Midnight and Background Routines are
also used manually as interactive diagnostic programs (see Table 6).

Maintenance routines are used interactively with a command/response
format. In thisformat, you enter acommand that tells the system to perform
a specific task. The system performs the task and sends system messages
indicating the status or errors back to you.

With interactive diagnostics you can do the following:
disable, test, and enable specific equipment
verify that a reported fault still needs to be cleared

verify that arepair procedure has cleared a fault

All maintenance programs, commands, and system messages are described in
detail in the X117 input/output guide (553-3001-400).

The Enhanced Maintenance feature

System software sometimes requires modifications, called patches, provided
by Northern Telecom Technical Assistance Centers. The command 1SS in
Print Routine 3 (LD 22) prints the software generic and issue. A plus sign (+)
by the issue number means a patch is in service.

The Enhanced Maintenance feature does the following:
-~ allows patches to automatically survive a sysload
— permits patches on non-resident programs

— records all patches in the system

— allows data disks to be shipped with pre-loaded patches

If there is aproblem with apatch, the CPU sends system messages with the
mnemonic EHM to the system terminal or the History File.
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Manual

continuity tests

You can perform manual continuity tests on superloop network cards,
intelligent peripheral equipment, and Basic Rate Interface (BRI) equipment.
A continuity test generates a signaling pattern at one point, monitors its
progress, and checks for its detection at an end point. For example, when a
superloop network card sends a signal to a controller card, the continuity test
verifies the following:

— the superloop network card sent the signal
the loop carried the signal to the controller card

— the controller card received the signal

In a point-to-point continuity test, a superloop network card or a controller
card can generate or detect the test pattern. In loopback tests, one card, a
superloop network card, a controller card, or a multi-purpose ISDN signaling
processor (MISP) card, is both the generator and the detector. Only idle
timeslots are tested in any of the continuity tests.

There are two types of loopback tests for BRI equipment. In one type of test,
the pattern generated by the MISP card loops back through the digital
subscriber loop (DSL) interface. In the other type of test, the pattern
generated by the MISP card loops back through an S/T-interface line card
(SILC) or a U-interface line card (UILC), depending on which is specified.
Both types of test are accessed as Test 9, but responses to the series of
prompts for Test 9 determine the loopback point.

Fifteen continuity tests can run simultaneously. When a test is completed, it
stops, the status is reported, and the other tests continue running. You can
check the status of any test at any time. When all the tests end, the number of
tests run and any failed tests are reported to the CPU. You can display the
results at any time during the procedure.

There are nine continuity test configurations. You can run each test by
entering a set of prompts outlined in the Background Signaling and Switching
Diagnostic (LD 45). Figure 13 shows point-to-point configurations.

Figure 14 shows loopback configurations.
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Figure 13
Manual continuity tests: point-to-point configurations

Pattern  generator Pattern detector
TEST 1
Superloop network
card to controller card Network - Controller
TEST 2
Controller card to c I
superloop network card ontrolier —=| Network
TEST 3
Superloop network card  Network A Network B
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card
TEST 4
Controller card to Controller . > Controller
controller  card A Network B
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Controller Network Network Controller
A ™1 A ™1 B [™ B
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Figure 14
Manual continuity tests: loopback configurations

Pattern  generator

and pattern detector Loopback point
TEST 5 Network
Superloop network card etworl
through backplane Network backplane
TEST 6
Superloop network card —
through  controller  card Network ] — Controller
TEST 7
Controller card through Controller - |Specia|
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BRI continuity tests:
— MISP card through .
DSL interface MISP = DSL
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SILC or UILC bus »[SICor
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*Special loopback channels are used to verify the integrity of the continuity
generators and detectors. Run these tests first.
553-3009
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User reports

Reports from system users often tell you about problems that the system may
not indicate. Many faults reported by users, such as a damaged telephone or
data set, are obvious and can be fixed by replacing the damaged equipment.

Some faults are less obvious and may be caused by other equipment. such as
a defective peripheral equipment line or trunk card. To classify the fault in
these cases, check for system messages and visual fault indications. You may
also need to have the user reproduce the problem so you can determine the
sequence of events that led to the fault.

Table 7 lists problems users typically report.
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Table 7
User report indications

User report Type of fault

Major alarm reported by attendant Power
No ring on 500/2500 telephones

Major alarm reported by attendant Common equipment

Minor alarm reported by attendant Network equipment
Users cannot transfer or conference
Users cannot dial out on  500/2500 telephones

Trouble with calls on attendant console Peripheral equipment
Trouble with calls on  500/2500 telephones

Trouble with calls on SL-1, MI 000, or digital
telephones

Users have trouble with a specific trunk Trunk
Callers report continuous ringing

Trouble with calls on console or telephones,
or both

Trouble with calls Attendant console

Trouble with equipment (such as handset,
headset, or display)

Trouble with calls Telephone

Trouble with equipment (such as handset or
add-on module)
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Technical assistance service

Northern Telecom provides technical assistance in resolving system
problems. To access a Technical Assistance Center. contact your Northern
Telecom representative. Services available include the following:

— diagnosing and resolving software problems not covered by support
documentation

—~ diagnosing and resolving hardware problems not covered by support
documentation

-~ assisting in diagnosing and resolving problems caused by local
conditions

Several types of class-of-service are available. Emergency requests (Class El
and E2) receive an immediate response. Service for emergency requests is
continuous until normal system operation is restored. Non-emergency requests
(Class S 1, S2, and NS) are serviced during normal working hours. Service
classifications are described further in Tables 8 and 9.

Except as excluded by the provisions of warranty or other agreements with
Northern Telecom. afee for technical assistance may be charged, at rates
established by Northern Telecom. Information on rates and conditions for
services are available through Northern Telecom representatives.

Coallect the information listed in Table 10 before you call for service.
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Table 8

Technical service emergency classifications

Class

Degree of failure

Symptoms

El

Major failure causing system
degradation or outage

System out of service with complete loss of
call-processing capability

Loss of total attendant console capability
Loss of incoming or outgoing call capability

Loss of auxiliary Call Detail Recording (CDR) in
resale application

Call processing degraded for reasons such as:
— trunk group out of service
— 10% or more lines out of service

— frequent initializations (seven per day or
more)

— inability to recover from initialization or
sysload

— consistently slow dial tone (eight seconds or
more delay)

E2

Major failure causing potential
system degradation or outage

Standby CPU out of service

Frequent initializations (one per day or more)
Disk drive failure

Two sets of disks inoperative
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Table 9
Technical service non-emergency classifications

Class Degree of failure Symptoms

(o] Failure that affects service Software or hardware trouble directly and
continuously affecting user's service or
customer's ability to collect revenue

Problem that will seriously affect service at in-
service or cut-over date

s2 Intermittent failure that affects Software or hardware faults that only
service intermittently  affect service

System-related  documentation errors that directly
result in or lead to impaired service

NS Failure that does not affect Documentation errors

service Software inconsistencies that do not affect

service

Hardware diagnostic failures (not defined above)
that cannot be corrected by resident skills

Test equipment failures for which a back-up or
manual alternative can be used

Any questions concerning products
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Table 10
Checklist for service requests

Name of person requesting service

Company represented

Telephone number

System option number/identification

System serial number

Installed software generic and issue (located on data disk)

Modem telephone number and password (if applicable)

Request classification (see Tables 8 and 9)

Description  of assistance required
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About this document

References

This document gives instructions for locating and clearing faults. The
procedures in this document are based on the assumption that the Meridian 1
is properly installed tfor example. ail card lacations. option switch settings.
and cable connections are correct) and was fully operational before the fault.

To use this document. you should have a hasic knowledge of Meridian |

operation gnd maintenance. (Contact Northern Telecom Training Centers o,
information on courses.) You should also read and fully understand General
maintenance information (353-300 1-500) before attempting to clear faults.

This document does not provide procedures f[or replacing equipment. See
Hardware replacement (553-300 1-520) to replace faulty equipment.

See the Meridian | plunning and e¢ngineering guide for:
~  Svstem overview (5353-300 1-100)

—  Spares planning {553-3001-153)

—  Equipment identification (553-300 1 - 154)

see the Meridian I installation and maintenance guide for:
~  System installation procedures (553-300 -2 10)
Circuit card installation and testing (553-3001-2 1 1)
— Telephone and attendant console installation (553-3001-2 15)
— General maintenance information (553-3001-500)
—  Hardware replacemenr (553-300 1-520)

see the XI 1 jnput/output guide (553-300 1-400) for a description of all
administration programs. maintenance programs, and system messages
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How to clear faults

Fault clearing process

When a fault must he cleared in the Meridian | . follow these steps:

Observe and record all fault indicators.

System messages. visual fault indicators. maintenance display codes. and
user reports identify many problems. If the indicators are not current Ot
seem incomplete, you may need to print the History File for previous
messages. you may need to initialize the system for information on the
current status. or you may need to do both.

Look up all system messages and maintenance display codes in the XI [
inputfoutput guide (553-300 1-400).

The interpretation of the message or code may identify faulty equipment
and tell you what action to take to clear the problem. If you cannot clear
the fault through information in the XI /] inp[([/()m/)m gLIid(’. follow the
process in this document to isolate and clear the fault (see “Using this
document”).

Try to test and enable disabled equipment.

You may be able to hardware reenable circuit cards by unseating then
I'einsta]ling them. You may be able to software reenable cards by
disabling then reenabling them. When the cause of a fault is not clearly
evident. a software test may help you identify the problem.

Replace equipment as necessary

When you identify faulty equipment. follow procedures in Hardhware
replacement (553-300 1-520). When you think the fault is corrected.
follow the instructions in “Final maintenance procedure” on page 16 1 to
completely restore normal operation.
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4 How to clear faults

Using this document
To use the information in this document, follow the steps below:

1 Classify the fault by the indicators present (see “Fault indicators”). When
there are indications of multiple faults, clear them in the following order:

Power faults

Common equipment faults
Network equipment faults
Peripheral equipment faults
Trunk faults

Attendant console faults
Telephone faults

Note: Always clear possible power faults then common equipment
faults before any other type of fault.

2 Gotothe chapter for clearing the type of fault identified. Thereisa
chapter for each type of fault listed above (for example, “Clearing power
faults”). As closely as possible, match the problem to a symptom listed
at the beginning of the chapter.

3 Go through the procedure for clearing each possible cause of the problem
until thefault is cleared.

4 When the fault is corrected, follow the instructions in “Final maintenance
procedure” on page 161 to completely restore normal operation.

Procedure 1 is an example of the process described above.
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Procedure 1
An example of using this document

! Classify the fault-The indicators present are listed in Table 1. They
identify a common equipment fault.

3
&

Table 1
Using fault indicators to classify a fault

Fault indicators Type of fault
SYSTEM MESSAGE: Common equipment
CEDO013
VISUAL FAULT INDICATOR: Common equipment

Red LED lit on memory card

MAINTENANCE DISPLAY CODE: Common equipment
Code indicating a fault displayed on CPU
interface  card

USER REPORT: Common equipment
Major alarm reported by attendant

2 Go to the chapter for clearing the fault and match the symptom- Go
to “Clearing common equipment faults” on page 45 and you will find
‘Fault indicated on memory card’ in the table of contents.

3 Go through the procedures-Check for a defective memory card. If it
is not defective, check for another defective common equipment card.
If you find the CPU interface card is defective, you can disregard the
remaining possible causes.

4 Go to ‘Final maintenance procedure” on page  161—Follow the
instructions in each step.
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6 How to clear faults

Fault indicators

System

of the following indicators:
~ system messages

— visual fault indicators

~ maintenance display codes

1

user reports

Each type of indicator is described below.

messages

Table 2
System message fault indicators and related fault types (Part 1 of 2)

When there is a fault in the system, you may be notified by any combination

System messages are codes with a mnemonic and number, such as PWR0014.
The mnemonic identifies a software program or a type of message. The
number identifies the specific message. Use system messages with other
indicators, such as maintenance display codes and visual indicators, to
identify and clear faults.

Table 2 lists the most common fault indicating messages and the type of fault
they indicate. For a complete list and interpretation of system messages, see

the Xl ] input/output guide (553-3001-400).

System messages

Type of fault

BSD090
PWR messages

Power

BSD080, 085, 086, 103

CED messages

CIOD, CMON, and CNI messages
INI001, 002, 004, 005

10D0086, 007, 060, 061, 291-297
NWS030, 102, 103,142

SYS messages

Common equipment
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Table 2

System message fault indicators and related fault types (Part 2 of 2)

System messages

Type of fault

BSD081, 101, 110, 111, 121, 130,
201-203, 205-209, 600, 602

CNF messages

DTA, DTC, DTl messages
ERRO020, 120, 4060

INf003, 007-012

NWS1 01, 141, 201-204, 301,401
0OvD021, 022, 023, 031

TDS messages

XMI messages

Network equipment

BSD301, 401, 402
ERR4062

NWS301, 401, 501
OVvD001-010, 024

XMI messages

Peripheral equipment

ERR090, 220, 270
OVDO003, 008, 009, 010
TRK messages

Trunk

OvD001-002, 004, 005
XMI messages

BSD501 Attendant console
BSD501 Telephone
ERR500

MWL500

NWS501
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8 How to clear faults

Visual fault indicators

There are visual indicators on the Meridian 1 that can help you identify faults.
These indicators include:

— amajor or minor alarm display on the attendant console: indicates a
possible power, common equipment, or network equipment fault

- circuit card light emitting diodes(LEDs): indicates a card or aunit on a
card is disabled

= column LED: indicates a fault in the column

Table 3 lists visual indicators you may see and the types of faults they
indicate.

Table 3
Visual fault indicators and related fault types

Indicator Type of fault

Major alarm on attendant consoles Power
Red LED it on column top cap

Green LED off on module power supply
Circuit breaker tripped (down)

Remote alarm

Major alarm on attendant consoles Common equipment

Red LED lit on CE card (other than the CPU
interface card on the non-active CPU)

Minor alarm on an attendant console Network equipment
Red LEDs lit or flashing on associated cards

Red LED lit on associated card Peripheral equipment
Red LED lit on trunk card Trunk

Red LED lit on associated cards Attendant console
Red LED it on associated cards Telephone
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Maintenance display codes

Maintenance displays are located on the faceplate of some Meridian 1 circuit
cards. A maintenance display shows an alphanumeric code which can
indicate the status of the system and aid in fault identification. Interpretations
of the maintenance display codes are listed under “HEX” in the X11 input/
output guide (553-3001-400).

Each new code shown on a maintenance display overwrites the one before it.
However, al codes received on common equipment displays are recorded,;
you can review them by printing the History File. The most recent 16 codes
displayed on a NT8D01 Controller Card stay in memory. Y ou can review
them and reset the counter through the Network and Signaling Diagnostic
(LD 30). You should examine previous codes, system messages, and visual
indicators with the current maintenance display code to properly analyze
faults.

Table 4 lists the cards with maintenance displays and the type of fault they
might indicate.

Table 4
Maintenance display locations and related fault types

Maintenance display Type of fault

QPC580 CPU Interface Card Common equipment
QPC584 Mass Storage Interface Card
NT8D19 Memory/Peripheral Signaling Card
QPC742 Floppy Disk Interface Card
NTNDO1Integrated CPU/Memory Card
NTeD66 Call Processor

NT6D63 Input/Output Processor

NT8DQ1 Controller Card Peripheral equipment
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User reports

Many faults reported by users, such as a damaged telephone or data set, are
obvious and can be fixed by replacing the damaged equipment.

Some faults are less obvious and may be caused by other equipment, such as
a defective peripheral equipment card. To classify the fault in these cases,
check for system messages and visual fault indications. Y ou may also have
the user reproduce the problem so you can determine the sequence of events
that led to the fault.

Table 5 lists typical problems reported by users and the type of fault they
might indicate.
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Table 5
User reported problems and related fault types

User report Type of fault

Major alarm reported by attendant Power
No ring on 500/2500-type telephones

Major alarm reported by attendant Common equipment

Minor alarm reported by attendant Network equipment
Cannot transfer or conference
Cannot dial out on 500/2500 telephones

Trouble with calls on attendant console Peripheral equipment
Trouble with calls on  500/2500 telephones

Trouble with calls on SL-1, M1 000, or digital
telephones

Trouble with a specific trunk Trunk
Continuous ringing
Trouble with calls on console and/or telephones

Trouble with calls Attendant console

Trouble with equipment (such as handset,
headset, or display)

Trouble with calls Telephone

Trouble with equipment (such as handset or
add-on module)
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Accessing the system

When you replace equipment. you often send commands to the system
software in order to disable faulty equipment and to enable and test newly
installed equipment.

You send maintenance commands to the system through the system terminal
or the maintenance telephone. This chapter gives the procedures for accessing
the system through these devices.

Note: With software prior to X | 1releasel9, only one device at atime
can communicate with the system. Accessing a device while another is
logged in will log out the device that was already connected. The Multi
User Login feature. available with X| i release 19, allows more than one
device to interact with the Meridian |. Refer to X 7 system management
application (553-3001-30 1) for detailed information on using this
feature.

Access through the system terminal

You can send maintenance commands and receive system messages by
accessing the CPU through an RS-232 device, such as a video display
termina (VDT) or teletypewriter (TTY).

When you access the system through a system terminal, a log in procedure is
required (see Procedure 2). All system passwords are initially set as 0000. but
you can change passwords in the Configuration Record (LD 17).

Note: If asysload occurs before you save anew password in adata
dump, the last active password remains valid.

Each system has two levels of passwords: level 1 is for general use, level 2 is
for administrative use. Either password is accepted in the log in procedure.
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14 Accessing the system

Procedure 2
Access through the system terminal

1 Press the return key

— If the response is a period (.}, you are ready to log into the system.

- |If the response is
OVL111nn TTY xor QVL111 nn SL1
someone else is logged into the system. When they have logged
off, press return and go to Step 2.

— If the response is
OVLIII nn IDLE or OVLII nn BKGD
you are ready to log into the system. Go to Step 2

— If the response is
0OVL000 >
you are already logged into the system. Go to Step 4.

Note: Responses vary with different Background Terminal packages.

2 Log into the system by entering:
LOG]
then press the return key.

The normal response is

PASS?

If there is any other response, see the XI 1 input/output guide
(553-3001-400).

3 Enter either the level 1 or level 2 password and press the return key.
If the password is correct, the system responds with the prompt
>

4 Load a program by entering:
LD xx “xx" represents the number of the program
5 Perform  tasks.
6 End the program by entering:
END or ****
7 Always end the log in session with
LOGO

Background routines are then loaded automatically.
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Access through the maintenance telephone

A telephone functions as a maintenance telephone when you define the
class-of-serviceas MTA (maintenance set allowed) in the Multi-line
Telephone Administration program (LD 11). A maintenance telephone
allows you to send commands to the system through the following
maintenance overlays. LD 30, LD 32, LD 33, LD 34, LD 35, LD 36, LD 37,
LD 38, LD 41, LD 42, LD 43, LD 45, LD 46, LD 60, LD 61, LD 62.

The Core Common Equipment Diagnostic Program (LD 135) and
Core I/0 Diagnostic Program (LD 137) are among the overlays that
cannot be accessed through a maintenance telephone.

You can test tones and outpulsing through the maintenance telephone.
Specific commands for those tests are given in the Tone and Digit Switch and
Digitone Receiver Diagnostic (LD 34).

To access the system using the maintenance telephone, see Procedure 3. To
enter commands, press the keys that correspond to the letters and numbers of
the command (for example, to enter LD 42 return, key in 53#424##). Table 6
shows the translation from aterminal keyboard to atelephone dial pad.

Note: To use the maintenance telephone, the peripheral equipment loop
for that telephone must be operating.
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the system

Table 6
Translation from keyboard to telephone dial pad

Keyboard Dial pad
f 1
A B C 2 2
D E 3 3
G H | 4 4
J K L 5 5
M N 0 6 6
P R S 7 7
T u \ 8 8
w X Y 9 9
0 0
Space or # #
Return ##

Note: There is no equivalent for Q or Z on a dial pad.

Fault

clearing
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Procedure 3
Access through the maintenance telephone

1 Press the prime DN key.
2 Place the set in maintenance mode by entering:
xxxx91 “xxxx" is the customer Special Prefix (SPRE)

number. It is defined in the Customer Data Block and
can be printed using LD 21. The SPRE number is
typically “1” (which means you would enter 797).

3 Check for busy tone by entering ‘return

##
If there is no busy tone, go to Step 4.

If there is a busy tone, a program is active. To end an active
program and access the system enter

Hkk
4 Load a program by entering:
53#xx## “xx" represents the number of the program
5 Perform  tasks.
6 Enter *** o exit the program and return the telephone to call

processing mode. Background routines are then loaded automatically.
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Clearing power faults

Symptoms:

Main circuit breaker and al LEDs off (option 2 1 A). .

Main circuit breaker on but all LEDs off (option 21A) . . .
Green LED off on module power supply (option 2 [ A)

Circuit breakers and al column LEDs off (DC power) . . .
Circuit breakers on but all column LEDs off (DC power) .
Green LED off on module power supply (DC power) . .

Defective blower unit indicated (DC power) . . . . . .
Main circuit breaker and all column LEDs off (AC power)
Main circuit breaker on but all column LEDs off (AC power).
Bresker off on MPDU (AC power). . . .

Green LED off on module power supply (AC power) .
Defective blower unit indicated (AC power)

27
28
29
30
32
33
35
36
38
39

43
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20 Clearing power faults

Power faults

Various electrical voltages are required to power the Meridian 1. These
electrical voltages are developed and delivered by the power equipment
system. Cooling and monitoring devices are interconnected with the power
system. Figures1, 2, and 3 show power, cooling, and monitoring equi pment
that may be located in a column, including:

— air probe: increases the impeller speed as the temperature goes up (not
equipped in option 21A)

blower unit: provides cooling for the column (not equipped in option
21A)

module power distribution unit (MPDU): houses circuit breakers for
some module power supplies (AC power only and not equipped in option
21A)

Note: In DC-powered systems, there is a switch on each power supply,
so MPDUs are not required.

power distribution unit (PDU): distributes power from the external
source to module power supplies and houses the column circuit
breaker(s)

— module power supply: converts voltage from the PDU to the voltages
needed in each type of module

— ringing generator: provides current to ring 500/2500 telephones and to
light the message waiting light on the 2500 telephones

— System monitor: monitors power and temperature conditions

— thermostat: monitors column temperature

— top cap fan: cools the power supply (option 21A only)

Power faults can disable ringing for 500/2500 telephones, message waiting

lights on 2500 telephones, all the cardsin amodule, al the modulesin a
column, or the entire system.
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Figure 1

Power equipment-option 21A

Column LED  Top cap fans Thermostat
[/

[

CE/PE —
power supply

Front of the column

Backplane

NT7D15
System Monitor
(paddle board)

Main  circuit breaker Power distribution  unit
(behind  pedestal  grill)

Rear of the column
553-3042
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Figure 2
Internal DC power equipment

Thermostat and
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PE power supply —
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Ringing generator —
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Power distribution unit
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Figure 3
Internal AC power equipment (except option 21A)

Thermostat and

Column LED air probe

PE power supply —]
MPDU —

PE power supply —

Ringing generator —
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PE power supply —
' MPDU —7
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Front of the column

SN

System Main circuit
monitor breaker

Power distribution unit
in the rear
of the pedestal

553-3044

Fault clearing 553-3001-510




24 Clearing power faults

Fault clearing procedures

System messages with the mnemonic PWR (power) contain four fields of
information about power equipment. These fields identify the type of
equipment indicated (such as the blower unit) and the source of the message
(system monitor, module, and module power supply). Table 7 defines the
fieldsin PWR messages. Figure 4 shows the power equipment identified in
PWR messages.

Table 7
PWR message fields
PWRxxxx (HW) (SM) (UEM) (U)
HW Hardware type, one of the following:
CRBK Circuit breaker
DCSP DC power supply
FANU Blower unit
PFTC Power fail transfer
PWsP Module power supply, including ringing
generator
THSW Thermal switch
UPSA Uninterruptible  power supply  (UPS) alarm
XSMC System monitor card
SM System monitor (0-63) generating the message (0 is the master
system  monitor)
UEM Module (O-3) reporting the condition
U Number of the power supply (i-2) in the module
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Figure 4
Power equipment designations

Module 3
Power unit 1 —-

Module 2
Power unit | ——
Power unit 2 |
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System monitor 0
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Table 8 lists common power fault indications. To clear faults, select the
symptom that most resembles the fault indications then go through the
procedure for clearing each possible cause until the fault is fixed. Once the
fault is corrected, disregard the remaining possible causes.

Y ou must clear power faults before you try to clear other types of
faults in the system.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “Clearing power faults”
on page 19 to seeif another type of fault isindicated.

After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

Table 8
Power fault indicators

Indicator Possible indications

System messages BSD090 (Program has detected a power fault
indication. Check PWR messages.)

PWR messages

Visual indicators Major alarm on attendant consoles
Red LED it on column top cap

Green LED off on module power supply
LED lit on PFTU

Circuit breaker tripped (down)

Remote alarm

User reports Major alarm reported by attendant
No ring on 500/2500 telephones

WARNING
Modules covers are not hinged; do not let go of the cover. Lift the
cover away from the module and set it out of your work area.
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Symptom:
Main circuit breaker and all LEDs off (option 21A)

All the LEDs in the system are off and the main circuit breaker on the PDU
istripped. Use this procedure to clear the problem.

Note: High room temperature or a power surge can shut down the
system. Check the temperature of the room and voltages at the
commercial power outlet.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Thermostat harness: NT8D46AC
— Top cap fan: A0321 130

— System monitor cables

Possible cause Action
Short circuit or Look for signs of damage (such as smoke, burnt contacts, or melted
damage insulation) that may be caused by a short circuit or misplaced equipment.

If you do not find a problem of this type, go to the next possible cause.

Thermal overload Make sure nothing is blocking ventilation throughout the system. Allow the
system to cool for a few minutes then reset the breaker.

If the breaker trips immediately, check the thermostat harness:

— make sure the harness is securely connected to the module

— use an ohm meter to check the connector pins for the harness; if
there is an open circuit between pins 3 and 4 or between pins 5 and
6, replace the harness

If the breaker does not trip immediately, listen for the sound of the top cap
fan. If you do not hear the fan, replace it.

If there is no problem with this equipment, go to the next possible cause.

Defective Make sure the cable to connector J3 is securely connected to the system
connection to monitor. Also check the system monitor connection to the module.

system monitor If the breaker trips with all cables connected, replace the cables

one-at-a-ime until the breaker stays on.
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Symptom:
Main circuit breaker on but all LEDs off (option 21A)

All the LEDs in the system are off but the main circuit breaker on the PDU is
not tripped. Use this procedure to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— PDU: NT8D53AD
- Main power cord

— UPS

Possible cause Action

Power cord not If the power cord for the column is unplugged, plug it in.

connected If the power cord is already plugged in or if the column LEDs do not light

and the breaker trips when reset, go to the next possible cause.

WARNING
The following tests are performed on alive power connection.

No power at outlet  With a meter or test lamp, test for AC power at the outlet.

If there is no power at the outlet when AC power is supplied through a
UPS unit, repair or replace the UPS following the manufacturer's
instructions.

If there is no power at the outlet when AC power is supplied through
commercial service (not through a UPS), take the necessary steps to
have the commercial power restored.

If there is power at the outlet, go to the next possible cause.

Defective power With a meter or test lamp, test the field wiring connections (behind the
cord PDU) for AC power.

If there is no power, replace the power cord.
If there is power at the connections, go to the next possible cause.

Defective PDU Replace the PDU.
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Symptom:
Green LED off on module power supply (option 21A)

The green LED is off on the CE/PE power supply, but the main circuit breaker
on the PDU not tripped. Use this procedure to clear the problem.

Y ou may need to replace the NT7D14 CE/PE Power Supply. Replace
equipment as described in Hardware replacement (553-3001-520).

Possible cause Action

Disconnected Check the power cable connection to the power supply (see Figure 5).
power cable If all power cables are connected, go to the next possible cause.
Defective power Set the switch on the power supply to OFF (down), wait at least 60
supply seconds, then set the switch back to ON (up).

If the LED on the power supply is still off, replace the power supply.

Figure 5
Option 21A power cabling in rear of column

Power
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to top cap
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to module
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Symptom:
Circuit breakers and all column LEDs off (DC power)

All the LEDs in a column are off and all circuit breakers on the PDU are
tripped. Y ou may receive message PWROO04 which indicates the circuit
breakers for the column have tripped. See“PWR” in the X| 1 input/output
guide (553-3001-400) and use this procedure to clear the problem.

Note: High room temperature can shut down the system. If all columns
in amulti-column system are shut down, check for this external
condition.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Air filter: PO699798

— Air probe harness. NT8D46AM
— System monitor cables

— Thermostat harness: NT8D46AC

Possible cause Action

Low batteries If a TRIP signal to the system has shut down power:
— check the cable from the external power system
— check the batteries and service them as necessary
Short circuit or Look for signs of damage (such as smoke, burnt contacts, or melted
damage insulation) that may be caused by a short circuit or misplaced equipment.
If you do not find a problem of this type, go to the next possible cause.

(continued)
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Possible cause Action

Thermal overload Make sure nothing is blocking ventilation throughout the system. Allow the
system to cool for a few minutes then reset the breakers.

If the breakers trip immediately, check the thermostat harness:

— make sure the haress is securely connected to the module below, it

-~ use an ohm meter to check the connector pins for the harness; if
there is an open circuit between pins 3 and 4 or between pins 5 and
6, replace the harness

If the breakers do not trip immediately, check the air filter:

— if the filter is dirty and undamaged, clean the filter as described in
General maintenance information (553-3001-500)

— if the filter is damaged in any way, replace the filter as described in
Hardware replacement (553-3001-520)

If there is no problem with the air filter or if the breakers trip when reset,
check the air probe harness:

— make sure the harness is securely connected to the module below it

— use an ohm meter to check the connector pins for the harness; if
there is an open circuit between pins 1 and 2, replace the harness

If there is no problem with this equipment, go to the next possible cause.

Defective Make sure cables to connectors J5 and J6 are securely connected to the
connection to system monitor in the column.

system  monitor Check the system monitor connections to each module.

If the breakers trip with all cables connected, replace the cables
one-at-a-ime until the breakers stay on.
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Symptom:
Circuit breakers on but all column LEDs off (DC power)

All the LEDs in acolumn are off but the circuit breakers on the PDU are not
tripped. Use this procedure to clear the problem.

Replace equipment as described in (553-3001-520).
Y ou may need to replace one of the following:

~ Externa rectifier

— PDU

Possible cause Action
DC wires not If the DC wires are disconnected, connect them.
connected If the wires are already connected or if the coumn ~ LEDs do not light when

they are connected, go to the next possible cause.

WARNING

Thefollowing test is performed on alive power connection.
No power at DC Make sure the rectifier is on and connected.
source Make sure the rectifier is receiving power.

If there is no problem with the rectifier, go to the next possible cause.
Defective power With a meter, test the field wiring connections in the PDU for DC power.
cable If there is no power, replace the cable.

If there is power at the connections, go to the next possible cause.
Defective PDU Replace the PDU.
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Symptom:

Green LED off on module power supply (DC power)
The green LED is off on one of the following power supplies:
— PE power supply: NT6D40
~— CE power supply: NT6D41
— Ringing generator: NT6D42
— CE/PE power supply: NT6D43

You may receive a system message indicating the status of the power supply.
See “PWR” in the X11 input/output guide (553-3001-400) and use this
procedure to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).

Possible cause Action
Disconnected Check the power cable connection to the power supply.
power cable

If the cable is connected, check power cable connections to each module
below the affected one (see Figure 6).

If all power cables are connected, go to the next possible cause.

Defective power Set the switch on the power supply to OFF (down), wait at least 60
supply seconds, then set the switch back to ON (up).

If the LED on the power supply is still off, replace the power supply.
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Figure 6
DC power cabling in rear of column
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Symptom:

Defective blower unit indicated (DC power)
The blower unit circuit breaker (breaker number 5 on the PDU) is tripped and
trips when reset. Y ou may receive a system message indicating thereisa

failurein the blower. See “PWR” in the X11 input/output guide
(553-3001-400) and use this procedure to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

Blower unit;: NTSD52DD
PDU

Possible cause Action

Blower unit switch Set the switch on the front of the blower unit to ON (right). Reset the
turned off circuit  breaker.

If the switch was already on or if the circuit breaker trips again, go to the
next possible cause.

Defective blower Replace the blower unit and set the circuit breaker to on
unit If the breaker trips, go to the next possible cause.

Defective PDU Replace the PDU.
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Symptom:

Main circuit breaker and all column LEDs off (AC power)

All the LEDs in acolumn are off and the main circuit breaker onthe PDU is
tripped. Y ou may receive message PWR0004 which indicates the main
circuit breaker for the column has tripped. See “PWR” inthe X11

input/output guide (553-3001-400) and use this procedure to clear the
problem.

Note: High room temperature or a power surge can shut down the
system. If all columns in a multi-column system are shut down, check for
these external conditions.

Replace equipment as described in  Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Air filter: PO699798

— Air probe harness: NTSD46AM

—~ System monitor cables

— Thermostat harness: NTSD46AC

Possible cause

Action

Short circuit or
damage

Thermal overload

Look for signs of damage (such as smoke, burnt contacts, or melted
insulation) that may be caused by a short circuit or misplaced equipment.

If you do not find a problem of this type, go  to the next possible cause.

Make sure nothing is blocking ventilation throughout the system. Allow the
system to cool for a few minutes then reset the breaker.

If the breaker trips immediately, check the thermostat hamess:
-~ make sure the harness is securely connected to the module below it

use an ohm meter to check the connector pins for the harness; if

there is an open circuit between pins 3 and 4 or between pins 5 and
6, replace the harness

(continued)

Fault clearing 553-3001-510




Clearing power faults 37

Possible cause

Action

Defective
connection to
system monitor

If the breakers do not trip immediately, check the air filter:

if the filter is dirty and undamaged, clean the filter as described in
General maintenance information (553-3001-500)

if the filter is damaged in any way, replace the filter as described in
Hardware replacement (553-3001-520)

If there is no problem with the air filter or if the breaker trips when reset,
check the air probe harness:

— make sure the harness is securely connected to the module below it

use an ohm meter to check the connector pins for the harness; if
there is an open circuit between pins 1 and 2, replace the harness

If there is no problem with this equipment, go to the next possible cause.

Make sure cables to connectors J5 and J6 are securely connected to the
system monitor in the column.

Check the system monitor connections to each module.

If the breaker trips with the cables connected, replace the cables
one-at-a-time until the breaker stays on.
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Symptom:

Main circuit breaker on but all column LEDs off (AC power)

All the LEDs in the column are off but the main circuit breaker on the PDU
is not tripped. Use this procedure to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:
- PDU: NT8D53AB

Main power cord

UPS

Possible cause

Action

Power cord not
connected

No power at outlet

Defective power
cord

Defective PDU

If the power cord for the column is unplugged, plug it in.

If the power cord is already plugged in or if the column LEDs do not light
when it is plugged in, go to the next possible cause.

WARNING
The following tests are performed on alive power connection.

With a meter or test lamp, test for AC power at the outlet.

If there is no power at the outlet when AC power is supplied through a
UPS unit, repair or replace the UPS following the manufacturer's
instructions.

If there is no power at the outlet when AC power is supplied through
commercial service (not through a UPS), take the necessary steps to
have the commercial power restored.

If there is power at the outlet, go to the next possible cause.

With a meter or test lamp, test the field wiring connections in the PDU for
AC power.

If there is no power, replace the power cord.

If there is power at the connections, go to the next possible cause.

Replace the PDU.
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Symptom:
Breaker off on MPDU (AC power)

A circuit breaker on aMPDU istripped and trips when reset. The green LED
will be off on the associated power supply:

— NT8D356AA single breaker MPDU: for NT8D29 CE Power Supply
- NT8D36AC single breaker MPDU: for NT7D14 CE/PE Power Supply

— NT8D57AA dual breaker MPDU: for NT8D06 PE Power Supply and
NT8D21 Ringing Generator

Y ou may receive a system message indicating the status of the breaker. See
“PWR” in the XI | input/output guide (553-3001-400) and use this procedure
to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).

Possible cause Action
Short circuit or Look for signs of damage (such as smoke, burnt contacts, or melted
damage insulation) that may be caused by a short circuit or misplaced equipment.

If you do not find a problem of this type, go to the next possible cause.

Defective module Unseat the associated power supply and reset the breaker.

power supply

(single breaker) If the breaker does not trip, replace the power supply.

If the breaker trips, replace the MPDU.

Defective module If one circuit breaker is tripped on a dual MPDU:

power supply (dual

breaker) — unseat the associated power supply (see Figure 7) then reset the

breaker
— if the breaker does not trip, replace the power supply

— if the breaker trips, replace the MPDU

(continued)
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Possible cause Action

If both circuit breakers are tripped:
—= unseat both power supplies then reset the breakers
— if either breaker or both breakers trip, replace the MPDU

If the breakers do not trip, set them to OFF (down):
— reinsert one power supply then reset the associated breaker
— if the breaker trips, replace that power supply

— if the breaker does not trip, set the breaker to OFF and unseat that
power supply
— reinsert the other power supply then reset the associated breaker

— if the breaker trips, replace that power supply

Figure 7
Dual circuit breaker and associated module power supplies
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Symptom:

Green LED off on module power supply (AC power)

The circuit breaker on the associated MPDU is not tripped, but the green LED
is off on one of the following power supplies:

— PE power supply: NT8D06
— CE/PE power supply: NT7D14
= Ringing generator: NT8D21
— CE power supply: NT8D29

You may receive a system message indicating the status of the power supply.
See “PWR”inthe input/output guide (553-3001-400) and use this
procedure to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).

Possible cause

Action

Disconnected
power cable

Defective power
supply

Defective MPDU

Check the power cable connection between the power supply and the
back of the MPDU.

If the cable is connected, check power cable connections to each module
below the affected one (see Figure 8).

If all power cables are connected, go to the next possible cause.

Set the circuit breaker on the associated MPDU off then back on (see
Figure 7 if there are dual circuit breakers).
If the LED on the power supply is still off, replace the power supply.

If you replace the power supply, the LED on the replacement should light
and stay lit. If it does not, go to the next possible cause.

Replace the MPDU.
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Figure 8
AC power cabling in rear of column
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Symptom:
Defective blower unit indicated (AC power)

The blower unit circuit breaker (located on the front of the unit) is tripped and

trips when reset. You may receive a system message indicating there is a
failurein the blower. See“PWR” in the

(553-3001-400) and use this procedure to clear the problem.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Blower unit: NTSD52AB

— PDU: NT8D53
Possible cause Action
Defective blower Replace the blower unit and set the circuit breaker to ON (up).
unit If the breaker trips, go to the next possible cause.
Defective PDU Replace the PDU.
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Clearing common equipment faults

Symptoms:

Call processing stopped (options2 1 Aand 21 ) .................

Call processing stopped (option 21E)...............ooint.

Fault indicated on memory/peripheral signaling card
(options 21A and 21) ...

Fault indicated on MSPS card (option 21E) ...................
Fault indicated on the CPU card (options21A and 21} ..........
Fault indicated on the ICM card (option21E) .................
Call processing stopped (option51) ..............cccevnun.n.
Fault indicated on memory card (optionS1). ..................
Fault indicated on a common equipment card (option51) ........
Call processing stopped (options6 land 7 1) ..................
Fault indicated on amemory card (options6land71) ...........
Fault indicated on a common equipment card (options 6 1 and 7 1)
Fault indicated on a common equipment card (options61 and 7 1)
Floppy disk unit not operating ...............cccoviuee....
Multi Disk Unit not operating. ............covvviiiineennn...
Multi Disk Unit not operating. ..............ccoiiiiea....
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Common equipment faults

Common equipment (CE) functions perform system control and switching.
Common equipment in the Meridian 1 can include:

- busterminating unit (BTU): provides logical termination to CPU and
network buses (options 51, 61, 61C, 71, and 81)

— changeover and memory arbitrator (CMA) card: provides CPU access to
RAM memory; allows a CPU to access redundant memory in a dual CPU
system (options51, 61, and 71)

~ central processing unit (CPU): performs system call processing functions
call processor (CP): performs system arithmetic and logic functions
data cartridge: allows access to software packages purchased

- mass storage interface card (floppy disk interface card or multi disk
interface card): interface between the CPU and the mass storage unit

— mass storage unit (floppy disk unit, multi disk unit, or core multi disk
unit): provides a backup for programs and data stored in system memory

read only memory (ROM) card: provides memory for the CPU; the
daughterboard on the QPC687 CPU Card (options21, 21 A), the
NTNDO1 ICM Card (option 21E), the QPC579 CPU Function Card
(options 51, 61,71), or the NT6D66 Call Processor (options 61C and 81)

~ serial datainterface (SDI) card: provides ports between the CPU and
external devices

segmented bus extender (SBE) card: extends the CE bus signalsto the
network module (option 71)

— coreto network interface(CNI) card: links the CE bus with the 3PE
card(s) in the network slots (option 61C and 81)

— three-port extender (3PE) card: extends CPU signals to the network
(option 61), between the SBE and the network (option 71), and between
Core Network Interface (CNI) and the network (options 61C and 81).

Common equipment faults can disable the CPU or the mass storage unit and
stop call processing. In addition, other types of equipment (such as network
equipment) may not operate properly while there is a CE fault in the system.
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Fault clearing procedures

Table 9 lists common equipment fault indications. To clear faults, select the
symptom that most resembles the fault indications and go through the
procedure for clearing each possible cause until the fault is fixed. Once the
fault is corrected, disregard the remaining possible causes.

Note: Clear any power faults before you try to clear common equipment
faults.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “How to clear faults” on
page 3 to see if another type of fault is indicated.

After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Table 9
Common equipment fault indicators

Indicator Possible indications

System messages BSD080, 085, 086, 103
CED messages
IN1001, 002, 004, 005
I0D008, 007, 060, 061, 291~-297
NWS030, 102, 103, 142
SYS messages

Visual indicators Major alarm on attendant consoles
Red LED it on column top cap
Red LED lit on CE card of active CPU

Maintenance displays QPC580 CPU Interface
NT8D19 Memory/Peripheral Signaling
QPC584 Mass Storage Interface
QPC742 Floppy Disk Interface
NTNDO1ICM Card
NTND10 CMA Card
NT6D66 CP Card
NT6D63 0P Card

User reports Major alarm reported by attendant
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Symptom:
Call processing stopped (options 21A and 21)

Call processing has stopped on a single CPU system. Look up all system
messages and maintenance display codes in the X| | input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up codes and system messages as you
perform this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). Y ou may need to replace one of the following:

— CPU cad: QPC687
Data cartridges QMM42
FDI card: QPC742

-~ FDU: NT8D68

- Memory/peripheral signaling card: NT8D19
— ROM card: QPC940
CE/PE card cage: NT8D 1103

Possible cause Action

Defective module Make sure the green LED on the CE/PE power supply is lit. If it is not lit,
power supply go to “Clearing power faults” on page 19.

If the power supply LED is lit, go to the next possible cause.

Initialization Press the manual initialize (Man Int) button on the memory/peripheral
required signaling card. If the system initializes, check  dl fault indicators and clear
any faults indicated.

If the system does not initialize, unseat network cards one-at-a-time. If the
system initializes, replace the last card you removed (it is faulty).

If the system will not initialize, go to the next possible cause.

(continued)
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Possible cause

Action

Defective FDI
card or FDU

Sysload required

Defective CE card

Defective
backplane

Unseat the FDU and FDI card then reinstall them. Make sure the cable
between the FDU and FDI card is securely connected. If the system does
not recover, continue with this procedure.

If a disabled FDI card is indicated make sure the data cartridge is
securely  attached:

— check the switch settings; if necessary, correct the switch settings

— fry to enable the FDI card (fry to software disable, hardware disable,
then reenable)

— if you cannot load a program or the FDI is still disabled, replace it
—- if necessary, replace the data cartridge
If a disabled FDU is indicated:

— replace it

— if the FDU is still disabled, replace the cable between the FDU and
FDI card

If the system does not recover, go to the next possible cause.

Press the reload (reset) button on the CPU card.

If a sysload (reload) occurs, check all fault indicators and clear any faults
indicated.

If the system will not sysload, go to the next possible cause.

Unseat the cards then reinstall them. If the system does not recover,
check the CPU card:

— make sure the ROM card is properly installed on the CPU card
— replace the ICPU card
— if necessary, replace the ROM card

If the system will not sysload, replace the memory/peripheral signaling
card.

If the system does not recover, go to the next possible cause.

Replace the card cage assembly in the module.
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Symptom:

Call processing stopped (option 21 E)

Call processing has stopped on a single CPU system. Look up all system
messages and maintenance display codes in the X717 input/output guide

(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up codes and system messages as you
perform this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). You may need to replace one of the following:

ICM card: NTNDQ1

Data cartridge: QMM42

FDI card: QPC742

= FDU: NTND15

— MSPS card: NTNDO2

-~ ROM card: NTND31
CE/PE card cage: NT8D 1103

Possible cause

Action

Defective module
power supply

Initialization
required

Make sure the green LED on the CE/PE power supply is lit. If it is not lit,
go to “Clearing power faults" on page 19.

If the power supply LED is lit, go to the next possible cause.

Press the manual initialize (Man Int) button on the ICM card. If the system
initializes, check all fault indicators and clear any faults indicated.

If the system does not initialize, unseat network cards one-at-a-time. If the
system initializes, replace the last card you removed (it is faulty).

If the system will not initialize, go to the next possible cause.

(continued)
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Possible cause

Action

Defective  FDI
card or FDU

Sysload required

Defective CE card

Defective
backplane

Unseat the FDU and FDI card then reinstall them. Make sure the cable

between the FDU and FDI card is securely connected. If the system does
not recover, continue with this procedure.

If a disabled FDI card is indicated:
make sure the data cartridge is securely attached
- check the switch settings; if necessary, correct the switch settings

— fry to enable the FDI card (try to software disable, hardware disable,
then reenable)

— if you cannot load a program or the FDI is still disabled, replace it
- if necessary, replace the data cartridge
If a disabled FDU is indicated:

replace it

if the FDU is still disabled, replace the cable between the FDU and
FDI card

If the system does not recover, go to the next possible cause.

Press the reload (reset) button on the ICM card.

If a sysload (reload) occurs, check all fault indicators and clear any faults
indicated.

If the system will not sysload, go to the next possible cause.

Unseat the cards then reinstall them. If the system does not recover,
check the ICM card:

— make sure the ROM card is properly installed on the ICM card
— replace the ICM card

— if necessary, replace the ROM card

If the system will not sysload, replace the MSPS card.

If the system does not recover, go to the next possible cause,

Replace the card cage assembly in the module.
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Symptom:
Fault indicated on memory/peripheral signaling card
(options 21A and 21)

The red LED is lit on the memory/peripheral signaling card and call

processing has stopped. l.ook up all system messages and maintenance
display codes in the XI | input/output guide (553-3001-400) and follow the
instructions given. 1t the fault does not clear, use this procedure.

Take any action indicated by the maintenance display codes.
Constantly observe and look up systerm messages as you perform this
procedure.

Replace equipment as described in  Hurdware replacement (553-3001-520).
You may need to replace one of the following:

— CPU card: QPC687

~ Memory/peripheral signaling card: NT8DI9
— ROM card: QPC940

= CE/PE card cage: NT8D1103

Possible cause Action

Defective memory/  Unseat the card then reinstall it.
p_er|ph_era| If the LED on the card is still lit, replace the card.
signaling card

If the LED turns off but the system does not recover, go to the next

possible  cause.

Defective CPU Unseat the CPU card then reinstall it. If the system does not recover:
card — make sure the ROM card is properly installed
— as necessary, replace the CPU card and the ROM card

If the system does not recover, go to the next possible cause.

Defective Replace the card cage assembly in the module.
backplane
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Symptom:

Fault indicated on MSPS card (option 21 E)
Thered LED islit on the MSPS card and call processing has stopped. Look
up al system messages and maintenance display codesin the XII

input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up system messages as you perform this
procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— ICM card: NTNDO1

— MSPS card: NTNDQ2

— ROM card: NTND31

CE/PE card cage: NT8D1103

Possible cause Action

Defective MSPS Unseat the card then reinstall it.

card Set the Enb/Dis switch on the NT8D1 8 Network/DTR Card to Dis, then
back to Enb.
If the LED on the card is still lit, replace the card.
If the LED turns off but the system does not recover, go to the next
possible  cause.
Defective ICM Unseat the ICM card then reinstall it. If the system does not recover:
card — make sure the ROM card is properly installed
as necessary, replace the ICM card and the ROM card
If the system does not recover, go to the next possible cause.
Defective Replace the card cage assembly in the module.
backplane
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Symptom:
Fault indicated on the CPU card (options 21A and 21)

Thered LED islit on the CPU card. Look up all system messages and
maintenance display codes in the X77 inputloutputguide (553-3001-400) and
follow the instructions given. If the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). You may need to replace one of the following:

CPU card: QPC687
FDI card: QPC742
Memory/peripheral signaling card: NT8D19
ROM card: QPC940
SDI paddle board: NT8D41
CE/PE card cage: NT§D1103

Possible cause Action

Defective FDI Unseat the card then reinstall it. If the card does not recover:

card (it LED) make sure the cable between the FDU and FDI card is securely
connected

— check the switch settings; if necessary, correct the switch settings
and try to enable the card

~— if you cannot load a program or the card will not enable, replace the
card

If the CPU is still faulty, go to the next possible cause.

(continued)
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Possible cause Action
Defective  SDI Check each SDI port by entering:
LD 37
TTY x “X" represents the number of the interface device

attached to the port

— if software is disabled, try to enable it (software disable, hardware
disable, then reenable)

— if the card will not enable, replace it

If the CPU is still faulty, go to the next possible cause.

CPU card Check the CPU card:
(it LED) — make sure the ROM card is properly installed

as necessary, replace the CPU card and the ROM card
If the CPU is still faulty, replace the memory/peripheral signaling card.
If the CPU remains faulty, go to the next possible cause.

Defective Replace the card cage assembly in the module.
backplane
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Symptom:
Fault indicated on the ICM card (option 21 E)

Thered LED islit on the[(CM card. Look up all system messages and
maintenance display codes in the XI | input/output guide (553-3001-400) and
follow the instructions given. If the fault does not clear. use this procedure.

Note: Constantly ohservc and look up system messages as you perform
this  procedure.

For information on switch settings, see  Circuit curd installation and testing
(553-3001-21 1). Replace equipment as described in  Hardware replacement
(553-3001-520). You may need to replace one of the following:

ICM card: NTNDOI
FDI card: QPC742

H

— MSPS card: NTNDO2
— ROM card: NTND31

SDI paddle board: NT8D41
= CE/PE card cage: NT8D1103

Possible cause Action

Defective  FDI Unseat the card then reinstall it. If the card does not recover:

card (it LED) make sure the cable between the FDU and FDI card is securely
connected

check the switch settings: if necessary, correct the switch settings
and try to enable the card

— if you cannot load a program or the card will not enable, replace the
card

If the CPU is still faulty, go to the next possible cause.

(continued)
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Possible cause Action

Defective  SDI Check each SDI port by entering:
LD 37
TTY x “X" represents the number of the interface device

attached to the port

- if software is disabled, try to enable it (software disable, hardware
disable, then reenable)

if the card will not enable, replace it

If the CPU is still faulty, go to the next possible cause.

ICM card Check the ICM card:
(it LED) make sure the ROM card is properly installed

— as necessary, replace the ICM card and the ROM card
If the CPU is still faulty, replace the MSPS card.

If the CPU remains faulty, go to the next possible cause.

Defective Replace the card cage assembly in the module.
backplane
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Symptom:

Call processing stopped (option 51)

Call processing has stopped on asingle CPU system. Look up all system
messages and maintenance display codes in the Xll input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure. Before you begin:

— Make sure the normal/maintenance switch on the QPCS580 CPU Interface
Card is set to Maint.

-— Take any action indicated by the maintenance display codes.

Note: Constantly observe and look up codes and system messages as
you perform this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). You may need to replace one of the following:

— BTU: QPC477

— CMA card: QPCS81 or NTND10

— FN cad: QPC579

-— |F card: QPC580

— Data cartridge: QMM42

-— FDI or MSI card: QPC742, QPC584

— FDU or MDU: NT8D68 or NTND15, NT8D69 or NTND16
-~ Memory card: QPC583 or NTNDO09

-— ROM card: QPC939 or NTNDO8

- CPU/network card cage: NT6D3903
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Possible cause

Action

Defective module
power supply

Initialization

required

Defective mass
storage unit or
interface card

Sysload required

Make sure the green LED on the CE power supply is lit. If it is not lit, go to
‘Clearing power faults’ on page 19.

If the power supply LED is lit, go to the next possible cause.
Press the manual initialize (Man Int) button on the IF card. If the system
initializes, clear any faults indicated.

If the system does not initialize, unseat network cards one-at-a-time. If the
system initializes, replace the last card you removed (it is faulty).

If the system will not initialize, go to the next possible cause.
Unseat the mass storage unit and interface card then reinstall them.

Make sure the cable between the interface card and the unit is securely
connected. If the system does not recover, continue with this procedure.

If a disabled FDI or MSI card is indicated:
— make sure the data cartridge is securely attached
~ check the switch settings; if necessary, correct the switch settings

= try to enable the interface card (try to software disable, hardware
disable, then reenable)

~- if you cannot load a program or the interface card is still disabled,
replace it

— if necessary, replace the data cartridge
If a disabled FDU or MDU is indicated:
— replace it

~— if the unit is still disabled, replace the cable between the unit and the
interface  card

If the system does not recover, go to the next possible cause.

Press the reload (Rld) button on the CMA card.
If a sysload (reload) occurs, clear any faults indicated.
If the system will not sysload, go to the next possible cause.

(continued)
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Possible cause Action

Defective CE card Unseat the CE cards then reinstall them. If the system does not recover,
continue with this procedure. Try to sysload after any card is replaced.

Make sure the cable between the IF and FN cards is securely connected.
Make sure the CMA cable is securely connected.

Check the CPU cards:
— make sure the ROM card is properly installed on the FN card

— as necessary, replace the IF card, the FN card, the ROM card, and
the cable

If the system does not sysload, replace the memory card.

If the system does not sysload, replace the CMA card. If necessary,
replace the CMA cable.

If the system does not sysload, replace the BTU.

If the system does not recover, go to the next possible cause.

Defective Replace the card cage assembly in the module.
backplane
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Symptom:

Fault indicated on memory card (option 51)

The red LED is lit on the memory card and call processing has stopped. Look
up all system messages and maintenance display codes in the X1/
input/output guide (553-3001-400) and follow the ingtructions given. If the
fault does not clear, use this procedure.

Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up system messages as you perform this
procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— CMA card: QPC581 or NTND10
— FN card: QPC579

— IF card: QPC580

— Memory card: QPC583 or NTNDO9
— ROM card: QPC939 or NTNDO8
— CPU/network card cage: NT6D3903

Possible cause

Action

Defective memory
card

Unseat the card then reinstall it.
If the LED on the card is still lit, replace the card.

If the LED turns off but the system does not recover, go to the next
possible  cause.

(continued)
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Possible cause Action

Defective CE card Unseat the CE cards then reinstall them. If the system does not recover,
continue with this procedure.

Make sure the cable between the IF and FN cards is securely connected.
Make sure the CMA cable is securely connected.

Check the CPU cards:
make sure the ROM card is properly installed on the FN card

as necessary, replace the IF card, the FN card, the ROM card, and
the QCAD240 cable between the IF and FN cards

If the system does not recover, replace the CMA card. If necessary,
replace the CMA cable.

If the system does not recover, go to the next possible cause.

Defective Replace the card cage assembly in the module
backplane
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Symptom:
Fault indicated on a common equipment card (option 51)

The red LED is |it on a common equipment card, other than the memory card.
Look up all system messages and maintenance display codes in the X717
input/output (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Note: Make sure the normal/maintenance switch on the QPC580 CPU
Interface Card is set to Maint. Constantly observe and look up system
messages as you perform this procedure.

For information on switch settings, see Circuit card installation and testing
(553-300 1-211). Replace equipment as described in Hardware replacement
(553-3001-520). Y ou may need to replace one of the following:

— CMA card: QPC581 or NTND10

— FN cad: QPC579

— IF card: QPC580

— FDI or MSI card: QPC742, QPC534

— Memory card: QPC583 or NTNDO9
ROM card: QPC939 or NTNDO8

~ SDI cards: NT8D41, QPC513, QPC841
CPU/network card cage: NT6D3903

Possible cause Action

Defective FDI or Unseat the card then reinstall it. If the card does not recover:

MSI card (it LED) make sure the cable between the mass storage unit and the interface
card is securely connected

check the switch settings; if necessary, correct the switch settings
and try to enable

— if you cannot load a program or the card will not enable, replace the
card

If the CPU is still faulty, go to the next possible cause.

(continued)
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Possible cause Action
Defective  SDI Check each SDI port by entering:
LD 37
TTY X “x" represents the number of the interface device

attached to the port

— if software is disabled, try to enable it (software disable, hardware
disable, then try to reenable)

— if the card will not enable, replace it

If the CPU is still faulty, go to the next possible cause.
Defective CE card Unseat the CE cards then reinstall them. If all cards do not recover,
(lit LED) continue with this  procedure.

If the LED is lit on the IF card:

— make sure the cable between the IF and FN cards is securely
connected

— make sure the ROM card is properly installed on the FN card

as necessary, replace the IF card, the FN card, the ROM card, and
the QCAD240 cable between the IF and FN cards

If the LED is lit on the CMA, make sure the CMA cable is securely
connected. If the cable is connected, enter:

LD 35
STAT CMA x “x" represents the CMA number

- if the CMA is disabled, try to enable it (software disable, hardware
disable, then try to reenable)

— if the card will not enable, replace it
—~ if the replacement CMA does not enable, replace the cable

(continued)
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Possible cause Action

If the LED is lit on the memory card, enter:

LD 35
STAT MEM x “x” represents a two-digit number-the first digit is the

CPU number (0 or I), the second is the memory card
number

if the card is disabled, try to enable it (software disable, then
reenable):

ENL x “x” represents the memory card number
~= if the card will not enable, enter:

MEM x
— if the card fails the memory test, replace it
If the CPU is still faulty, go to the next possible cause.

Defective Replace the card cage assembly in the module.
backplane
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Symptom:
Call processing stopped (options 61 and 71)

Call processing has stopped on a dual CPU system. Look up all system
messages and maintenance display codes in the XI 7 input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure. Before you begin:

- Make sure the normal/maintenance switch on both QPC580 CPU
Interface Cardsis set to Norm.

— Take any action indicated by the maintenance display codes.

Note: Constantly observe and look up codes and system messages as
you perform this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardwar e replacement
(553-3001-520). You may need to replace one of the following:

- BTU: QPC477
— CMA card: QPC5810or NTND10
— FN cad: QPC579
— IF card: QPC580
Data cartridge: QMM42
FDI or MSI card: QPC742, QPC584
FDU or MDU: NT8D68 or NTNDI5, NT8D69 or NTND 16
— Memory card: QPC583 or NTNDO9
— ROM card: QPC939 or NTNDO38
— SBE card: QP(C215 (option 71)
— 3PE card: QPC441
- CPU/network or CPU card cage: NT6D3903, NT8D3403
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Possible cause

Action

Defective module
power supply

initialization

required

Defective mass
storage unit or
interface  card

Sysload required

Make sure the green LED on the CE power supply is lit. If it is not lit, go to
‘Clearing power faults” on page 19. £

If the power supply LED is lit, go to the next possible cause.

Press the manual initialize (Man Int) button on the IF card on the active
CPU. If the system initializes, clear any faults indicated.

If the system does not initialize, unseat network cards one-at-a-time. If the
system initializes, replace the last card you removed (it is faulty).

If the system will not initialize, go to the next possible cause.
Unseat the mass storage unit and the interface card on the inactive CPU
then reinstall them. Make sure the cable between the interface card and

the unit is securely connected. If the system does not recover, continue
with  this  procedure.

If a disabled interface card is indicated:
— make sure the data cartridge is securely attached
— check the switch settings; if necessary, correct the switch settings

— try to enable the interface card (try to software disable, hardware
disable, then reenable)

— if you cannot load a program or the interface card is still disabled,
replace it

-= if necessary, replace the data cartridge
If a disabled mass storage unit is indicated:
- replace it

— if the unit is still disabled, replace the cable between the unit and the
interface  card

If the system does not recover go to the next possible cause

Simultaneously press reload (Rid) button on both CMA cards
If a sysload (reload) occurs, clear any faults indicated.
If the system will not sysload, go to the next possible cause.

(continued)
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Possible cause Action

Defective CE card Unseat the CE cards then reinstall them:

— make sure all CE cables are securely connected, including the cable
between the IF and FN cards.

— make sure the ROM card is properly installed on the FN card

If the system does not recover, continue with this procedure. Try to
sysload after any card is replaced.

Check the inactive CPU by entering:

LD 35
TCPU

if a disabled card is indicated, check it with the appropriate test or
stat command

- try to software enable any disabled card (software disable, hardware
disable, then reenable)

If the system does not recover:

— unseat all CE cards (including SBE and 3PE cards) on the inactive
CPU; try to sysload by pressing the reload button on the active CMA

— if a sysload occurs, reinsert the cards one-at-a-time; the system will
fail when the defective card is inserted; replace that card

If the system does not sysload when all cards are reinstalled on the
inactive  CPU:

remove the cards from the other CPU and try to sysload

— again, if a sysload occurs, reinsert the cards one-at-a-time; replace
the card that causes the failure

If the system still does not sysload, one-at-a-time, replace the CE cables
untl a sysload occurs.

If the system does not recover, go to the next possible cause.

Defective Replace the card cage assembly in the module.
backplane
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Symptom:

Fault indicated on a memory card (options 61 and 71)
Thered LED isliton a memory card. The dual CPU system will be operating
but may be limited to one CPU. Look up all system messages and

maintenance display codesin the XI I input/output (553-3001-400) and
follow the instructions given. If the fault does not clear, use this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— CMA card: QPC5810or NTND10
FN card: QPC579
— IF card: QPC580
— Memory card: QPC583 or NTNDQ9
— ROM card: QPC939 or NTNDO08
— CPU/Network or CPU card cage: NT6D3903, NT8D3403

Possible cause Action

Defective Memory  Check disabled memory by entering:

card LD 35
LDIS

If the disabled memory card is on the active CPU, test = CPUs
by entering:

TCPU

If the response is “OK" switth CPUs by entering:
SCPU

Test the disabled Memory by entering:

MEM x X" represents the memory card number
If the memory card fails the test, replace it.

(continued)
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Possible cause Action

If the memory card passes the test, software disable it, then try to
reenable by entering:

ENL x
If the card will not enable, replace it.

if all memory cards are enabled but the CPU is still faulty, go to the next
possible cause.

Defective CMA Make sure the cable between the CMA cards is securely connected.
Check the status of the CMA on the inactive CPU by entering:
STAT CMA x “x” represents the CMA number
If the CMA is enabled test CPUs by entering:
TCPU
If the response is “OK” switch CPUs by entering:
SCPU

If the CPU cannot switch but additional system messages do not indicate
a CMA problem, go to the next possible cause.

If the CMA is disabled or additional system messages indicate a CMA
problem, try to enable the CMA by entering:

ENL CMA x
If the card will not enable, replace it.
If the CMA is enabled but the CPU still will not switch, go to the next
possible  cause.
Defective CE card Unseat the CE cards on the inactive CPU then reinstall them:

- make sure all CE cables are securely connected, including the cable
between the IF and FN cards

~ make sure the ROM card is properly installed
If the CPU is still faulty, continue with this procedure.

(continued)

Fault clearing 553-3001-510




72 Clearing common equipment faults

Possible cause Action

Check the inactive CPU by entering:

LD 35
TCPU

— if a disabled card is indicated, check it with the appropriate test or
stat command

— try to software enable any disabled card (software disable, hardware
disable, then reenable)

If the CPU is still faulty:

— unseat all CE cards on the inactive CPU; try to sysload by pressing
the reload button on the active CMA

— if a sysload occurs, reinsert the cards one-at-a-time; the system will
fail when the defective card is inserted; replace that card

If the CPU is still faulty, one-at-a-time, replace the CE cables until a
sysload  occurs.

If the CPU is still faulty, go to the next possible cause

Defective Replace the card cage assembly in the module.
backplane
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Symptom:
Fault indicated on a common equipment card
(options 61 and 71)

Thered LED islit on acommon equipment card, other than a memory card.
The dual CPU system will still be operating but may be limited to one CPU.
Look up all system messages and maintenance display codes in the Xl 1
input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear. use this procedure.

Note: Make sure the normal/maintenance switch on both QPC580) CPU
Interface Cards is set to Norm. Constantly observe and look up system
messages as you perform this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardwar e replacement
(553-3001-520). Y ou may need to replace one of the following:

- BTU: QPC477
— CMA card: QPC581or NTND10
— FN card: QPC579
IF card: QPC580
— FDI or MSI card: QPC742, QPC584
—  Memory card: QPC583 or NTNDQ9
— ROM card: QPC939 or NTND08
— SBE card: QPC215 (option 71)
SDI cards: NT8D41, QPC5 13, QPC841
3PE cad: QPC441
— CPU/network or CPU card cage: NT6D3903, NT8D3403

|

Thered LED islit on acommon equipment card, other than amemory card.
The dual CPU system will still be operating but may be limited to one CPU.
Look up all system messages and maintenance display codes in the X717
input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Fault clearing 553-3001-510




74 Clearing common equipment faults

Possible cause Action

Defective FD| or Unseat the FDI or MSI card then reinstall it. If the card does not recover,
MSI card (lit LED) continue with this procedure.

Make sure the cable between the mass storage unit and the interface
card is securely connected.

Check the card by entering:

LD 37
MSI 0

— if the card is disabled, try to enable it (software disable, hardware
disable, then try to reenable)

— if the card will not enable, check switch settings; if necessary, correct
the switch settings and try to enable

~ if the card will not enable, replace the card
If the CPU is still faulty, go to the next possible cause

Defective  SDI Check each SDI port by entering:

LD 37
STATTTY

~— if software is disabled, try to enable it (software disable. hardware
disable, then try to reenable)

— if the card will not enable, replace it
If the CPU is still faulty, go to the next possible cause

(continued)
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Possible cause

Action

Defective CE card
(it LED)

Defective
backplane

Unseat the cards then reinstall them. Make sure all cables are securely
connected. If all cards do not recover, continue with this procedure.

If the LED is lit on the IF card:

make sure the cable between the IF and FN cards is securely
connected

make sure the ROM card is properly installed on the FN card

as necessary, replace the IF card, the FN card, the ROM card, and
the QCAD240 cable between the IF and FN cards

If the LED is lit on some other CE card, enter:
LD 35

and the appropriate test or stat command to check the status of the card:

- if a card is disabled, try to enable it (software disable, hardware

disable, then try to reenable)

= if the card will not enable, replace it
— if the card enables and the LED turns off, test the CPU by entering:

LD 35
TCPU

If the CPU is still faulty, one-at-a-time replace the CE cards until the fault
clears.

If the CPU is still faulty, one-at-a-time replace the CE cables.
If the CPU remains faulty, go to the next possible cause.

Replace the card cage assembly in the module.
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Symptom:
fault indicated on a common equipment card
(options 61C and 81)

The red LED is lit or the display is indicating a fault on a common equipment
card. The dual Core system will still be operating but may be limited to one
CP. Look up system messages and maintenance display codes in the X711
input/output guide (553-3001-400) and follow the instructions given by these
codes. If the fault does not clear, use this procedure.

Note: Make sure the normal/maintenance switch on bothNT6D66 CPs

is set to Norm. Constantly observe and look up system messages as you
perform this procedure.

For information on switch settings for the applicable Core cards, see Circuit
card installation and testing (553-3001-211). Replace equipment &s
described in Hardware replacement (553-3001-520). Y ou may need to
replace one of the following:

= CP card: NT6D66
— CPtoCPcablee NTND11
IOP card: NT6D63
- CNI card: NT6D65
— 3PE cad: QPC441
— CPIO backplane: NTNDG68 (option 81)
— CPNET backplane: NT9D1102 (option 61 C)
— CBT card: NT6D6003
— Core or Core/Network card cage: NT6D6008, NTOD 1101
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Possible cause Action
Defective  serial Check each SDI port by entering:
/
HO ports LD 37
STATTTY

— if software is disabled, try to enable it (software disable, hardware
disable, then try to reenable)

— if the card will not enable, replace it
If the CPU is still faulty. go to the next possible cause

Defective IOP card Check the IOP card:
— reinstall thelOP card, test it, and enableit:

LD 137
DIS IOP
TEST IOP

ENL I0P
ik

If the CPU is still faulty, go to the next possible cause.

(continued)
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Possible cause

Action

Defective CE card
(it LED)

Defective
backplane

Unseat the CP and CNI cards then reinstall them. Make sure all cables
are securely connected. If all cards do not recover, continue with this
procedure.

If the display on the CP card shows a fault:
LD 135
TEST CPU

If there is a problem with the test, CCED system messages will be
generated.

If the LED is lit on some other CE card, check the CNI card, enter:
LD 135
TESTCNIc s
where ¢ represents the CPU 0 or 1 and s represents the card slot
If the CPU is still faulty, one-at-a-time replace the CE cables.
If the CPU remains faulty, go to the next possible cause

Replace the card cage assembly in the module

To be able to replace the card cage, you must first switch the system to
use the alternate CPU and then disable and remove all the cards in the
card cage you wish to replace.

Fault clearing 553-3001-510




Clearing common equipment faults 79

Symptom:

Floppy disk unit not operating

There may be alit LED on the FDU. There may be a maintenance display
code on the FDI card indicating a problem with the FDU. Look up all system
messages and maintenance display codes in the X771 input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up system messages as you perform this
procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). Y ou may need to replace one of the following:

Cable between FDU and FDI card
Data cartridge: QMM42

FDI card: QPC742

FDU: NT8D68 or NTND15

[

Possible cause

Action

Defective  FDI
card or data
cartridge

Defective FDU or
cable

Unseat the FDU and FDI card then reinstall them. Make sure the cable
between the FDU and FDI is securely connected. (In a dual CPU system,
check both FDI cards.) If the FDU does not recover, continue with this
procedure.

Check the FDI:
— make sure the data cartridge is securely attached
check switch settings; if necessary, correct the switch settings

— try to enable the FDI (try to software disable, hardware disable, then
reenable)

== if you cannot load a program or the FDI is stil disabled, replace it
if necessary, replace the data cartridge

If the FDU is still not operating, go to the next possible cause.

Replace the FDU. If it is still disabled, replace the cable between the FDU
and FDI.
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Symptom:

Multi Disk Unit not operating

There may or may not be alit LED on the front of the MDU. There may be a
maintenance display code on the MSI card indicating a problem with the
MDU. Look up all system messages and maintenance display codes in the
X11input/output guide (553-3001-400) and follow theinstructions given. If
the fault does not clear, use this procedure.

Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up system messages as you perform this
procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). Y ou may need to replace one of the following:

— Cable between MDU and MSI card
— Data cartridge: QMM42
~ MSI card: QPC.584
MDU: NT8D6Y or NTND16
CPU/network or CPU card cage: NT6D3903, NT8D3403

Possible cause

Action

Defective  MDU
(it LED)

Unseat the MDU and MSI card then reinstall them. Make sure the cable
between the MDU and MSI is securely connected. (In a dual CPU
system, check both MSI cards.) If the MDU does not recover, continue
with  this procedure.

Try to restore the hard drive from disks:

— hardware disable the MSI (in a dual CPU system, disable both MSI
cards), remove the card and set SW4 to OFF

— reinstall the MSI card and hardware enable it

]

— try to software enable the MSI card through the Overlay Loader (you
will not be in an overlay) by entering:

Ik
ENLT

(continued)
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Possible cause

Action

Defective  cable
between MDU and
MSI card

Defective MS|
card

Defective
backplane
connection to
MDU (LED
not i)

If you cannot load the program, try to enter LD 37 through the
maintenance telephone:

if you can load the program, test the port for the system terminal you
were using

— if the port is okay, test the cable to the system terminal
if the cable is okay, check the system terminal

If you cannot load a program through the system terminal or the
maintenance telephone. replace the MDU.

If the MDU is still faulty, go to the next possible cause
Replace the cable to each MSI card.
Try to test the MSI and MDU by entering:

LD 37
MSI x

If the MDU is still faulty, go to the next possible cause

“x" represents the MSI card number 0 or 1

Check the MSI card:
-- make sure the data cartridge is securely attached
- check switch settings; if necessary, correct the switch settings

— fry to enable the MSI card (try to software disable, hardware disable,
then reenable)

— if you cannot load a program or the MSI is stil disabled, replace it
— if the MSI card is still disabled, replace the data cartridge
If the MDU is still faulty, go to the next possible cause.

Move the MDU to another acceptable location
Try to test the MDU by entering:

MSI x

If the MDU is still faulty, replace it.

If the MDU enables after it is moved, replace the card cage assembly in
the module you took it from.
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Symptom:
Core Multi Disk Unit not operating
There may or may not be alit LED on the front of the CMDU. Look up all £
system messages and maintenance display codes in the X117 input/output o
guide (553-3001-400) and follow the instructions given. If the fault does not
dear, use this procedure.
Note: Take any action indicated by the maintenance display codes.
Constantly observe and look up system messages as you perform this
procedure.
For information on switch settings, see Circuit curd installation and testing
(553-3001-211). Replace equipment as described in  Hardware replacement
(553-3001-520). You may need to replace one of the following:
-SCSI cable: NTND13
IOP card: NT6D63
— CMDU:NT6D64
-Core or Core/Network card cage: NT6D600], NTID1101
Possible cause Action

Defective CMDU Unseat the CMDU and then reinstall it. Make sure the cable-between the
(it LED) CMDUs is securely connected. If the CMDU does not recover, continue
with this procedure.

Try to restore the hard drive from disks:
— stat CMDU, enableit, and test it:

LD 137

STAT CMDU x
TEST CMDU x
DIS CMDU X
SYNC

ENL CMDU X

If the problem continues, a CIOD system message appears and LED
lights on the faceplate.

(continued)
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Possible cause Action

If you cannot load the program, replace the CMDU:

—~ if you can load the program, test the port for the system terminal you
were using

-~ if the port is okay, test the cable to the system terminal
— if the cable is okay, check the system terminal
If the CMDU is sfill faulty, go to the next possible cause.

Defective  SCSI Replace the SCSI cable.
cable between Test 1OP-to-IOP connection:
I0Ps

LD 137

TEST SCSI

If the CMDU is still faulty, go to the next possible cause.

Defective |OP card Check the IOP card:
- reinstall the |IOP card, test it, and enableiit:

LD 137

DIS IOP

TEST IOP

ENL iOP

If the CMDU is still faulty, go to the next possible cause.

Defective Move the CMDU to another acceptable location.
backplane Try to test the CMDU by entering:
connection  to
CMDU (LED LD 137
not lit) TEST CMDU x“x" represents the CMDU card number 0 or 1

If the CMDU is still faulty, replace it.

If the CMDU enables after it is moved, replace the card cage assembly in
the module you took it from.
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Clearing network equipment faults

Symptoms:

Disabled loop indicated by OV D message
(NT8D0O4 Superloop Network Card)

L oop disabled without OVD message
(NT8D04 Superloop Network Card)

Disabled loop indicated by OVD message (QPC414 Network Card)

Loop disabled without OVD message (QPC414 Network Card) . .
Disabled peripheral signaling card indicated by OVD message. .

Peripheral signaling card disabled without OVD message. . .

Problems with transferring, placing conference calls.
or Music-on-Hold

Problems placing calls on 2500 telephones and some trunks . . .

89

ol
94
97
100
102

104
106
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Network equipment faults

Network equipment in the Meridian 1 provides speech path switching and
transmits and receives signaling messages from the CPU. Network equipment
can include:

— conference/tone and digit switth (CONF/TDS) card: provides
conference capability, all tones for the system, and multifrequency
sender (MFS) functionality

intergroup switch (1GS) card: provides speech path switching between
network groups for option 71 and 81

— network card: provides digital switching for the system

Note I: The NT8D04 Superloop Network Card provides the equivalent
of four network loops.

Note 22 The NT8D18 Network/Digitone Receiver (DTR) Card provides
the digital switching and MFS functionality, for options21A, 21, and
21E.

— periphera signaling (PS) card: provides the signaling interface to the
CPU and clocking

Note: The NT8D19 Memory/Peripheral Signaling Card combines the
functionality of memory and peripheral signaling cards, aswell as
miscellaneous CPU functions, for options 21A and 21. The NTNDO2
Misc/SDI/Peripheral Signaling Card combines the functionality of
peripheral signaling and SDI cards, as well as miscellaneous CPU
functions.

~ serial datainterface (SDI) card: provides the interface from the CPU to
an input/output (1/0) device

Network equipment faults can cause system initializations and disable
conference capability or all terminal connections (such as trunks and
telephones) on aloop. Defective network equipment can make functional
peripheral equipment seem faulty.
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Fault clearing procedures

Manual continuity tests can be used to isolate superloop network card and IPE
faults. For a description of manual continuity tests, see General maintenance
information (553-3001-500). See “LD45” the X input/output guide
(553-3001-400) for details on performing the tests.

Table 10 lists common network equipment fault indications. To clear faults,
select the symptom that most resembles the fault indications and go through

the procedure for clearing each possible cause until the fault is fixed. Once
the fault is corrected, disregard the remaining possible causes.

Note: Clear any power or common equipment faults before you try to
clear network equipment faults.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “Clearing network
equipment faults” on page 85 to seeif another type of fault isindicated.

After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Fault clearing 553-3001-510




88 Clearing network equipment faults

Table 10
Network equipment fault indicators

indicator Possible indications

System messages BSDO081, 101, 110, 111, 121, 130,
201-203, 205-209, 600, 602

CNF messages

DTA, DTC, DTl messages
ERRO020, 120, 4060

INI003, 007-012

NWS101, 141, 201-204, 301, 401
0ovDo21, 022, 023, 031

TDS messages

XMI messages

Visual indicators Minor alarm on an attendant console
Red LEDs lit or flashing on cards

User reports Minor alarm reported by attendant
Users cannot transfer or conference

Users cannot dial out on 500/2500
telephones

No dial tone at all sets; no display on digital
sets
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Symptom:

Disabled loop indicated by OVD message
(NT8D04 Superloop Network Card)

An overload (OV D) system message indicates a loop on an NT{D04
Superloop Network Card is disabled. All terminal connections on the loop are
disabled. A red LED on the card may be lit or flashing. Look up all system
messages and maintenance display codes in the X/ | input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Manual continuity tests can be used to isolate superloop network card and IPE
faults. See“LD45” the XI1 input/output guide (553-3001-400) for details on
performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

—— Controller card: NT8DOI

— Superloop network card: NT8D04

— IPE card

— Cable between superloop network card and controller card

Possible cause

Action

Defective
superloop
network card

Hardware disable then reenable the superloop network card to initiate a
self-test. If the test fails, replace the card. If the test passes, follow the
procedure below.

Disconnect the loop cable(s) to the superloop network card. Enable and
test each loop on the card by entering:

LD 32
ENLL loop  ‘loop” represents the loop number

Wait for an OVD message.

(continued)
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Possible cause

Action

Defective
controller card

Defective PE card

Defective  cable

Defective  terminal
equipment

If you receive an OVD message, replace the superloop network card.
If there is no OVD message, go to the next possible cause.

Unseat all cards on the PE shelf except the controller card. Reconnect
the loop cable to the controller card and enable the card by entering:
ENXP x “x” represents the controller number

Note: I there are multiple shelves involved, follow this and subsequent
procedures one-at-a-time for each controller card.

Check the maintenance display codes on the controller card and wait for
an OVD message.

If you receive an OVD message, unseat and reinstall the controller card to
initiate a self-test. If the test fails, replace the card and reinsert cards on
the PE shelf.

If there is no OVD message, go to the next possible cause.
Reinsert the PE cards one-at-a-ime. Wait for an OVD message after
each card is inserted.

If the red LED lights when a card is inserted, software disable the card,
then try to reenable it. If it will not enable, replace the card.

If you receive an OVD message when one of the PE cards is inserted,
replace that card.

If there is no OVD message as you insert the cards, go to the next
possible  cause.

Disconnect the loop cable at the controller card. (If there are multiple loop
cables, disconnect them one-at-a-time and follow the procedure below for
each cable.)

Reconnect the cable(s) to the superloop network card and wait for an
OVD message.

If you receive an OVD message, replace the cable.

If there is no OVD message, go to the next possible cause.

Check terminal equipment (such as attendant consoles and telephones)
on the disabled loop.

If you find defective terminal equipment, see the appropriate chapter
(such as “Clearing attendant console faults” on page 129) to fix the fault.
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Symptom:

Loop disabled without OVD message
(NT8D04 Super-loop Network Card)

There is probably a system message indicating the loop or loops on this card

are defective or disabled, but there is no overload (OVD) message indicating
the card is disabled. The LED on the faceplate may be lit or flashing. Look up

all system messages and maintenance display codes in the  X77 input/output
guide (553-3001-400) and follow the instructions given. If the fault does not
clear, use this procedure.

Manual continuity tests can be used to isolate superloop network card and IPE
faults. See “LLD45” the X717 input/output guide (X53-3001 -400) for details on
performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:
= Controller card: NT8DO1
Superloop network card: NT8D04
IPE card
— Cable between superloop network card and controller card

Possible cause

Action

Defective
superloop
network card

Hardware disable then reenable the superloop network cad to initiae a
self-test. If the test fails, replace the card. If the test passes, follow the
procedure below.

Disconnect the loop cable(s) to the superloop network card. Try to enable
each loop on the card by entering:

LD 30
ENLL loop  ‘loop” represents the loop number

Test each loop by entering:
LOOP loop

(continued)
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Possible cause

Action

Defective
controller  card

Defective PE card

Defective  cable

If you receive an OVD message at this point, replace the superloop
network card.

If there is no OVD message and the loops will not enable, go to the next
possible  cause.

Unseat all cards on the PE shelf except the controller card. Reconnect
the loop cable to the controller card and enable the controller card by
entering:

LD 32
ENXP x X" represents the controller number

Note: If there are multiple shelves involved, follow this and subsequent
procedures one-at-a-time for each controller card.

Check the maintenance display codes on the controller card.

If you receive an OVD message at this point, unseat and reinstall the
controller card to initiate a self-test. If the test fails, replace the card.
Reinsert cards on the PE shelf.

If there is no OVD message and the loops will not enable, go to the next
possible  cause.
Reinsert the PE cards one-at-a-time.

If the red LED lights when a card is inserted, software disable the card,
then try to reenable it. If it will not enable, replace the card.

If you receive an OVD message when one of the PE cards is inserted,
replace that card.

If no LEDs light and there is no OVD message as you reinsert the cards,
go to the next possible cause.

Disconnect the loop cable at the controller card. (If there are multiple loop
cables, disconnect them one-at-a-time and follow the procedure below for
each cable.)

Reconnect the cable(s) to the superloop network card.
If you receive an OVD message at this point replace the cable.

If there is no OVD message and the loops will not enable, go to the next
possible  cause.

(continued)
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Possible cause

Action

Defective terminal
eguipment

Check terminal equipment (such as attendant consoles and telephones)
on the disabled loop.

If you find defective terminal equipment. see the appropriate chapter
(such as “Clearing attendant console faults” on page 129) to fix the fault.
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Symptom:

Disabled loop indicated by OVD message
(QPC414 Network Card)

An overload (OVD) system message indicates aloop on a QPC414 Network
Card is disabled. All terminal connections on the loop are disabled. A red
LED on the card may be lit. Look up all system messages and maintenance
display codes in the XI [ input/output guide (553-300 1-400) and follow the
instructions given. If the fault does not c]car, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). You may need to replace one of the following:

Dual loop peripheral buffer (DLB) card: QPC659
Network card: QPC4 14
PE card

= Cable between network card and DLB card

Possible cause

Action

Defective  network
card

Disconnect the loop cable(s) to the network card. Enable and test each
loop on the network card by entering:

LD 30
ENLL loop “loop” represents the loop number

Test each loop by entering:

LOOP loop

Wait for an OVD message.

If you receive an OVD message, replace the network card.

If there is no OVD message, go to the next possible cause.

(continued)
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Possible cause Action
Defective DLB Unseat all cards on the PE shelf except the DLB card (if there are two
card shelves on the loop, disconnect the cable to connector LPY):

reconnect the loop cable to the DLB card

— if you receive an OVD message, replace the DLB card and reinsert
cards on the PE shelf

If there is no OVD message:

= check switch settings on the DLB card; if necessary, correct the
switch  settings

— if there are two shelves on the loop, go to the next possible cause
if there is one shelf on the loop, go to “Defective PE card”

Defective DLB Unseat all cards on the second shelf except the DLB card. Reconnect the
card on second inter-shelf cable to the DLB card and wait for an OVD message.

shelf (if two If there is an OVD message, replace the DLB card and reinsert cards on
shelves on the

oop) the PE shelf.

If there is no OVD message, go to the next possible cause.

Defective PE card Reinsert the PE cards one-at-a-time. (If there are two shelves on the loop,
follow this and subsequent procedures one-at-a-ime for each shelf.) Wait
for an OVD message after each card is inserted.

If the LED lights when a card is inserted, software disable the card, then
try to reenable it. If it will not enable, replace the card.

If you receive an OVD message when one of the PE cards is inserted,
replace that card.

If there is no OVD message as you reinsert the cards, go to the next
possible  cause.

Defective  cable Disconnect the loop cable at the DLB card.
between network

and DLB cards Reconnect the cable(s) to the network card and wait for an QOVD

message.
If you receive an OVD message, replace the cable
If there is no OVD message, go to the next possible cause.

(continued)
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Possible cause

Action

Defective  cable
between shelves
(if two shelves on
the loop)

Defective  terminal
equipment

Disconnect the inter-shelf cable to connector LPX on the second shelf
DLB card.

Reconnect the cable to connector LPY on the first shelf DLB card and
wait for an OVD message.

If you receive an OVD message, replace the inter-shelf cable. Reinsert
cards on the PE shelf.

If there is no OVD message, go to the next possible cause,

Check terminal equipment (such as attendant consoles and telephones)
on the disabled loop.

If you find defective terminal equipment, see the appropriate chapter
(such as “Clearing attendant console faults” on page 129) to fix the fault.
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Symptom:
Loop disabled without OVD message
(QPC414 Network Card)

There is probably a systcm message indicating the loop or loops on this card
are defective or disabled. but there is no overload (OVD) message indicating
the card is disabled. The LED on the faceplate may be lit. Look up all system

messages and maintcnance display codes in the XI | input/output guide

(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Constantly ohscrve and look up system mecssages as you perform
this procedure.

For information on switch settings, see Circuit card installation and testing
(553-300 1-21 1). Replace equipment as described in Hardware replacement
(553-3001-520). You may need to replace one of the following:

— Dual loop peripheral buffer (DLB) card: QPC659
= Network card: QPC414
— PE card

Cable between network card and DLB card

Possible cause Action

Defective  network Test the loops on the card by entering:

card LD 30
LOOP loop “loop” represents the loop number

Try to enable the loops by entering:

ENLL loop

Wait for an OVD message.

If you receive an OVD message at this point, replace the network card.

If there is no OVD message and the loops will not enable, go to the next
possible cause.

(continued)
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Possible cause

Action

Defective DLB
card

Defective DLB
card on second
shelf (if two
shelves on the
loop)

Defective PE card

Defective  cable
between network
and DLB cards

Unseat all cards on the PE shelf except the DLB card (if there are two
shelves on the loop, disconnect the cable to connector LPY):

— reconnect the loop cable to the DLB card

— if you receive an OVD message at this point, replace the peripheral
buffer card and reinsert cards on the PE shelf

If there is no OVD message and the loops will not enable:

— check switch settings on the DLB card; if necessary, correct the
switch  settings

— if there are two shelves on the loop, go to the next possible cause
—- if there is one shelf on the loop, go to “Disabled peripheral equipment
card” on page 116

Unseat all cards on the second shelf except the DLB card. Reconnect the
inter-shelf cable to the DLB card.

If you receive an OVD message at this point, replace the DLB card and
reinsert cards on the PE shelf.

If there is no OVD message and the loops will not enable, go to the next
possible  cause.

Reinsert the PE cards one-at-s-time. (If there are two shelves on the loop,
follow this and subsequent procedures one-at-a-time for each shelf)

If the LED lights when a card is inserted, software disable the card, then
try to reenable it. If it will not enable, replace the card.

If you receive an OVD message when one of the PE cards is inserted,
replace that card.

If no LEDs light and there is no OVD message as you reinsert the cards,
go to the next possible cause.

Disconnect the loop cable at the DLB card.
Reconnect the cable(s) to the network card.
If you receive an OVD message at this point, replace the cable.

If there is no OVD message and the loops will not enable, go to the next
possible  cause.

(continued)
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Possible cause Action

Defective  cable Disconnect the inter-shelf cable to connector LPX on the second shelf
between shelves DLB card.

t(r|1fe tvlvgops;helves on Reconnect the cable to connector LPY on the first shelf DLB card.

If you receive an OVD message at this point, replace the inter-shelf cable.
Reinsert cards on the PE shelf.

If there is no OVD message and the loops will not enable, go to the next
possible  cause.
Defective  terminal Check terminal equipment (such as attendant consoles and telephones)
equipment on the disabled loop.

If you find defective terminal equipment, see the appropriate chapter
(such as “Clearing attendant console faults” on page 129) to fix the fault.
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Symptom:
Disabled peripheral signaling card indicated by OVD
message

There is an overload (OVD) system message indicating a peripheral signaling
card isdisabled. The LED on the faceplate may belit. Look up all system
messages and maintenance display codes in the XI | input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

Superloop network card or network card: NT8D04, QPC414
PS card: QPC43
~ Clock controller: QPC471, QPC775
D-channél handler interface card: QPC757

Possible cause Action

"DefectivePSCard Unseat al network cards associated with the PS card.
Enable the PS card by entering:

LD 32
ENPS x “X" represents the PS card number

Wait for an OVD message.
If you receive an OVD message, replace the PS card.

If there is no OVD message, go to the next possible cause.

(continued)
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Possible  cause Action

Defective  network Reinsert network cards one-at-a-time.

card Wait for an OVD message after each card is inserted.

If you receive an QVD message when one of the cards is inserted,

replace that card.

Reenable the PS card by entering:

LD 32

ENPS x

If you do not receive an OVD message, go to the next possible cause.
Defective clock See Digital Trunk Interface/Computer-to-PBX Interface maintenance
controller (553-2811-500)
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Symptom:
Peripheral signaling card disabled without OVD message

The peripheral signaling card is disabled on one shelf. The LED on its
faceplate may be lit. There is no overload (OVD) message indicating a fault
with this card. Look up all system messages and maintenance display codes
in the X] | input/output guide (553-3001-400) and follow the instructions
given. If the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
You may need to replace one of the following:

— Superloop network card or network card: NT8D04, QPc414
= PS card: QPC43

— Clock controller: (QPC471, QPC77.5

D-channel handler interface card: QPC757

Possible cause Action

Defective PS card Unseat all network cards associated with the PS card
Try to enable the PS card by entering:

LD 32
ENPS x “X" represents the PS card number

{f you receive an OVD message at this point or if you cannot enable the
PS card, replace it.

If the PS card is still disabled, go to the next possible cause.

(continued)
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Possible cause Action

Defective network Reinsert network cards one-at-a-time.

card If you receive an OVD message when one of the cards is inserted or if the
card is disabled, replace that card.
Reenable the PS card by entering:
LD 32
ENPS x
If the PS card is still disabled, go to the next possible cause.
Defective  clock See Digital Trunk Interface/Computer-to-PBX Interface  maintenance
controller (553-281 1-500)
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Symptom:
Problems with transferring, placing conference calls, or
Music-on-Hold

Several users cannot transfer or place conference calls, or calls do not receive
Music-on-Hold. A card that provides conference capability may be disabled.
Look up all system messages and maintenance display codes in the X11
input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Conference/TDS card: NT8D17
PS card: QPC43
3PE cad: QPC441

-~ Telephone keys

Possible cause Action

Defective If there are no messages indicating a fault on any conference loop, test
conference/TDS each conference loop in the system by entering:

card LD 38

CNFC loop  “loop” represents the conference loop number
Note: See the X77 inputloutput guide for other tests.

If the conference loop is disabled, try to enable it by entering:

LD 38
ENLX loop ‘loop” represents the Conference loop which is the odd
loop of the Conference/TDS loop pair

Note: You must enable the card with the command ENLX. Enabling the loops with
the command ENLL does not enable the hardware.

(continued)
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Possible cause

Action

Defective card on
Network  shelf

Defective
telephone keys

Excessive traffic
in the system

If a fault is indicated on a conference loop, replace the = conference/TDS
card identified.

If no faults are detected on any conference loop, go to the next possible
cause.

One-at-a-time, replace the following cards until the fault clears:

— 3PE card

— PS card

If there is still a Conference problem, go to the next possible cause.

Check the keys on any telephone with this problem. See the following

Northern ~ Telecom  Publications:

— X71 input/output guide (5653-3001-400)—LD31 tests

— Telephone and attendant console installation (553-3001-215)
Meridian 7 telephones description and specifications  (553-3001-1 08)

Additional conference/TDS cards may be required to handle the ftraffic in
the system. See Traffic measurement formats and output (553-2001-450).
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Symptom:

trunks

Problems placing calls on 2500 telephones and some

Several users of 2500 telephones report trouble placing calls. Other users may
report trouble dialing on certain trunks. A digitone receiver or a card that
provides tone and digit switch capability may be disabled. Look up all system
messages and maintenance display codes in the X111 input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Conference/TDS card: NT8D17

— DTRcard: NT8D16

— Network/DTR card: NT8D18

Possible cause

Action

Defective digitone
receiver

Check for disabled digitone receiver TNs by entering

LD 34

STAT

If any are disabled, try to enable them by entering:

ENLRIscu “I's ¢ u” represents loop, shelf, card, and unit numbers
Test the digitone receiver by entering:

DTRIs cu

If the digitone receiver fails the test, replace it.
If the digitone receiver passes the test, go to the next possible cause.

(continued)
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Possible cause

Action

Defective
conference/TDS
card

Excessive traffic
in the system

Test Tone and Digit Switch loops by entering:

LD 34
TDS loop “loop” represents the loop number

If the conference loop is disabled, try to enable it by entering:

ENLX loop  ‘loop” represents the TDS/MFS loop which is the even
loop of the Conference/TDS loop pair)

Note: You must enable the card with the command ENLX. Enabling the loops with
the command ENLL does not enable the hardware.

If a fault is indicated on a conference loop, replace the conference/TDS
card identified.

If no faults are detected on any conference loop, go to the next possible
cause.

Additional digitone receivers or conference/TDS cards may be required to
handle the traffic in the system. See  Traffic measurement formats and
output (553-2001-450).
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Clearing peripheral equipment faults

Symptoms:

Red LED lit on controller card ... ............................ 112
Red LED lit on dual loop peripheral buffercard ... .. ........... 114
Disabled peripheral equipmentcard ........................... 116
More than one peripheral equipment card disabled ............... 118
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Peripheral equipment faults

Peripheral equipment (PE) provides the interface between network
equipment switching and terminal equipment (such as trunks, telephones,
data sets, and attendant consoles). Peripheral equipment faults can disable
network and terminal equipment.

Note: For fault clearing purposes, the general term “peripheral
equipment” includes intelligent peripheral equipment (IPE). When there
are differences, PE and | PE are specified.

Fault clearing procedures

Manual continuity tests can be used to isolate superloop network card and IPE
faults. For a description of manual continuity tests, see General maintenance
information (553-3001-500). See “LD45” the X1 / input/output guide
(553-3001-400) for details on performing the tests.

Table 11 lists common peripheral equipment fault indications (many other
system messages may be generated). To clear faults, select the symptom that
most resembles the fault indications and go through the procedure for
clearing each possible cause until the fault is fixed. Once the fault is
corrected, disregard the remaining possible causes.

Note: Clear any power or common equipment faults before you try to
clear telephone faults.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “How to clear faults” on
page 3 to see if another type of fault is indicated.
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After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

Table 11
Peripheral equipment fault indicators

Indicator Possible indications
Sample system BSD301, 401, 402
messages ERR4062

NWS301, 401, 501
OvD001-010, 024
XMI messages

Visual indicators Red LEDs lit on cards

Maintenance displays NT8D01 AC or NT8DO1 AD Controller Card

User reports Trouble with calls on attendant console
Trouble with calls on  500/2500 telephones

Trouble with calls on SL-1, Ml 000, or digital
telephones

WARNING

Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Symptom:
Red LED lit on controller card

Thered LED islit on only one controller card. Red LEDs on Peripheral (PE)
Equipment cards on the same shelf may be lit. Look up all system messages
and maintenance display codes in the XI 7 input/output guide (553-3001-400)

and follow the instructions given. If the fault does not clear, use this
procedure.

Manual continuity tests can be used to isolate IPE faults. See “LD 45" the X711
input/output guide (553-3001-400) for details on performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardwar e replacement (553-3001-520).
Y ou may need to replace one of the following:

-~ Controller card: NTSD01AC, NTSDO1AD
IPE card

— |PE card cage: NT8D3703

Possible cause Action

Defective Remove then reinstall the controller card to initiate a self-test:
controller  card . .
-— the maintenance display on the card shows the code for each test

running (see “HEX” in the XII input/output guide)
— if the tests complete successfully, the display continually flashes

— if the card continuously fails a test, the code for that test is steadily
displayed

If the test fails, replace the card.

If the test passes but the card is still disabled, test the loop by entering:

LD 30
LOOP loop  “loop” represents the loop number

If the test fails, go to the next possible cause.

(continued)
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Possible cause

Action

Defective PE card

Defective  cable

Defective
backplane

Unseat all the cards in the shelf associated with the controller card:

— if the red LED on the controller card turns off, the fault is in one of the
unseated cards

— reinsert the cards one-at-a-time

— when the controller card LED turns on again, replace the last card
you inserted

If the red LED on the controller card does not turn off when the PE cards
are unseated, reinstall the cards and go to the next possible cause.

Test all cables to the controller card
If you find a defective cable, replace it.

If there is no problem with the cables, go to the next possible cause.

Replace the card cage assembly in the module.
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Symptom:
Red LED lit on dual loop peripheral buffer card

The red LED is lit on only one dual loop peripheral buffer card. Red LEDs on
Peripheral (PE) Equipment cards on the same shelf may be lit. Look up all
system messages and maintenance display codes in the X1 input/output

guide (553-3001-400) and follow the instructions given. If the fault does not
clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

For information on switch settings, see Circuit card installation and testing
(553-3001-211). Replace equipment as described in Hardware replacement
(553-3001-520). Y ou may need to replace one of the following:

— Dud loop periphera buffer (DLB) card: QPC659
— PE card
— PE card cage NT8D1303

Possible cause Action
Defective DLB Test the shelf by entering:
card LD 30
LOOPloop “ s" represents loop and shelf numbers

Note: If two loops are assigned to the shelf, be sure to test both.

If a defective DLB card is indicated, check the switch settings on the card.
If the switch settings are correct, replace the card.

If the test fails but the DLB card does not seem to be faulty, go to the next
possible  cause.

(continued)
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Possible cause

Action

Defective PE card

Defective  cable

Defective
backplane

Unseat all the cards in the shelf associated with the  DLB card:

— if the red LED on the DLB card turns off, the fault is in one of the
unseated cards

— reinsert the cards one-at-a-time
— when the DLB LED fturns on again, replace the last card you inserted

If the red LED on the DLB does not turn  off when the PE cards are
unseated, reinstall the cards and go to the next possible cause.

Test all cables to the DLB card.
If you find a defective cable, replace it.

If there is no problem with the cables, go to the next possible cause.

Replace the card cage assembly in the module.
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Symptom:
Disabled peripheral equipment card

One PE or IPE card is disabled, the red LED on a PE card is lit, or two or more
units on a card are disabled. There is a system message indicating the card or
units on the card are disabled. Only one card on the shelf is affected. Look up
all system messages and maintenance display codes in the X117 input/output
guide (553-3001-400) and follow the instructions given. If the fault does not
clear, use this procedure.

Manual continuity tests can be used to isolate IPE faults. See “LD 45" the X11
input/output guide (553-3001-400) for details on performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Controller card: NT8D01AC, NT8DO1AD

— Dud loop periphera buffer (DLB) card: QPC659

-~ Superloop network card and network card: NTSD04, QPCA414
— PEorIPEcad

—~ PE or IPE card cage: NT8D1303, NT8D3703

Possible cause Action

Defective PE card Replace the affected card.

Enable the card by entering:

LD 32

ENLCIsc “ s ¢ represents loop, shelf, and card numbers
Test the card by entering:

LD 30

SHLF I's

(continued)
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Possible cause Action
Defective Replace the controller card or DLB card.
controller card or I
DLB card Enable the PE card by entering:

LD 32

ENLCIsc

Test the card by entering:

LD 30

SHLF | s
Defective  network Replace the network card.
card Test the loop by entering:

LOOP loop  ‘“loop” represents the loop number
Defective Replace the card cage assembly in the module.
backplane
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Symptom:
More than one peripheral equipment card disabled

More than one PE or | PE card, or two or more units on different cards, are
disabled on the same shelf. There is a system message indicating the cards or
units on the cards are disabled. Look up all system messages and maintenance

display codes in the X717 input/output guide (553-3001-400) and follow the
instructions given. If the fault does not clear, use this procedure.

Manual continuity tests can be used to isolate IPE faults. See “LD 4.5" the Xl 1
input/output guide (553-3001-400) for details on performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— Cable between network card and PE/IPE shelf

— Controller card: NT8SD01AC, NTSDO1AD

— Dual loop periphera buffer (DLB) card: QPC659

-~ Superloop network card and network card: NT8D04, QPC414
— PEorlPEcad

— PE or IPE card cage: NT8D1303, NT8D3703

Possible cause Action
Defective Replace the controller card or DLB card.
controller card or .
DLB card Enable the PE card by entering:
LD 32
ENLClIsc “ s ¢ represents loop, shelf, and card numbers

Test the card by entering:

LD 30
SHLF Is

(continued)
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Possible cause Action

Defective  cable Disable the loop for the affected shelf by entering:
from - network  card DISL loop  ‘“loop” represents the loop number
Replace the cable from the network card to the PE shelf.
Test the loop by entering:

LOOP loop

Defective  network Replace the network card.
card Test the loop by entering:

LOOP loop

Defective PE card Replace the affected card.

Enable the card by entering:

LD 32
ENLCIsc
Test the card by entering:
LD 30
SHLF |'s
Defective Replace the card cage assembly in the module.

backplane
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Clearing trunk faults

Symptoms:
Trunk cannot make or receive calls (OVD message received). . . . . . 124
Trunk cannot make or receive cals (no OVD message). . . ........ 127

Fault clearing 553-3001-510




122 Clearing trunk faults

Trunk faults

Trunk cards provide the interface between the peripheral equipment buffer

and various trunk facilities. This chapter specifically considers two types of
trunk cards:

— E&M trunk card: provides four analog trunks, each of which can be
individually configured to operate as:

E&M signaling trunk
Two-wire tie trunk
Four-wire tie trunk
Paging trunk

- universal trunk card: provides eight trunks, each of which can be
individually configured to operate as:

Centra Office (CO) trunk
Direct Inward Dialing (DID) trunk
. Two-way tie, Dial Repeating (2DR)
Two-way tie, Outgoing Automatic Incoming Dia (OAID) trunk
Outgoing Automatic Number Identification (OANI) trunk
Recorded Announcement (RAN) trunk
Music trunk
Paging trunk

Trunk faults can cause problems (such as noise) on outside calls and can keep
calls from coming in or going out.
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Fault clearing procedures

Manual continuity tests can be used to isolate superloop network card and IPE
faults. For a description of manual continuity tests, see General maintenance
information (553-3001-500). See “LD 45" the XI [input/output guide
(553-3001-400) for details on performing the tests.

Table 12 lists common trunk fault indications. To clear faults, select the
symptom in that most resembles the fault indications and go through the
procedure for clearing each possible cause until the fault is fixed. Once the
fault is corrected, disregard the remaining possible causes.

Note: Clear any power or common equipment faults before you try to
clear telephone faults.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “How to clear faults” on
page 3 to see if another type of fault is indicated.

After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

Table 12
Trunk fault indicators

Indicator Possible indications

System messages ERROSO, 220,270
0OvDO00g3, 008, 009, 010
TRK messages

Visual indicators Red LED lit on trunk card

User reports Users have trouble with a specific trunk
Callers report continuous  ringing

Trouble with calls on console and/or
telephones

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Symptom:
Trunk cannot make or receive calls (OVD message
received)

You cannot make or receive calls over a trunk and an overload (OVD) system
message is received. The message indicates only the TN for this trunk has
been disabled. Look up all system messages and maintenance display codes
in the X11input/output guide (553-3001-400) and follow the instructions
given. If the fault does not clear, use this procedure.

Manual continuity loopback tests can be used to isolate faults to IPE, such as
E&M and universal trunk cards. See “LD 45" the XI1 input/output guide
(553-3001-400) for details on performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardware replacement (553-3001-520).
Y ou may need to replace one of the following:

— E&M trunk card: NT8D15

— Universal trunk card: NT8D14

— Any other trunk card

Conference/TDS card: NT8D17

— DTR card: NT8D16

Network/DTR card: NT8D18

— Trunk equipment (such as music source or paging equipment)

-~ PE or IPE card cage: NT8D1303, NT8D3703

Possible cause Action
Defective  trunk If the indicated card is an E&M or universal trunk card, unseat then
card reinstall the card to initiate a self-test. If the test fails, replace the card. If

the test passes, follow the procedure below.

Disconnect the wiring between the card and the cross-connect terminal.

(continued)
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Possible cause Action

Enable the TN by entering:

LD 32
ENLUIscu “I's ¢ u” represents loop, shelf, card, and unit numbers

Wait for an OVD message. If you receive an OVD message, replace the
card.

If you do not receive an OVD message, reconnect the wiring and go to the
next possible cause.

Defective  wiring At the main cross-connect terminal, disconnect the wiring to the CO or
other trunk equipment (such as a music source or paging equipment).

Enable the TN and wait for an OVD message. If you receive an OVD
message, repair or replace the wiring to the PE shelf.

If there is no OVD message, repair or replace the wiring from the
cross-connect terminal to the telephone.

If the trunk card still will not enable or there is still a trunk problem,
reconnect the wiring and go to the next possible cause.

Defective  trunk Make sure the CO equipment or other trunk equipment is not defective.
equipment If there is no problem with this equipment, go to the next possible cause.
Defective DTR, Use the attendant console to seize trunks and audibly test for dial tone
TDS, or MFS and outpulsing, or use a maintenance telephone and enter:

LD 36

TRKIscu

Note: See the X717 input/output guide for information on using this test.

If you do not hear outpulsing, the  digitone receiver, tone and digit switch,
or multifrequency sender may not be sending or receiving digits and the
fault will affect more than one frunk. See the procedures for clearing faults
on this equipment.

If there is no problem with this equipment, go to the next possible cause.

(continued)
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Possible cause Action

Defective PE  shelf Unseat the affected trunk card and enable the TN.
If you do not receive an OVD message, test superloop TNs by entering:

LD 30
UNTTIscu

Test TNs on other loops by entering:

LD 45
TEST

If you receive an OVD message, replace the card cage assembly in the
module.
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Symptom:

Trunk cannot make or receive calls (no OVD message)

You cannot make or receive calls over a trunk, but there is no overload (OVD)
or other system message showing the TN for this trunk is defective or has
been disabled. Look up all system messages and maintenance display codes
in the X171 input/output guide (553-3001-400) and follow the instructions
given. If the fault does not clear, use this procedure.

Manual continuity loopback tests can be used to isolate faults to IPE, such as
E&M and universal trunk cards. See “LD 45" the X11 input/output guide
(553-3001-400) for details on performing the tests.

Note: Constantly observe and look up system messages as you perform
this procedure.

Replace equipment as described in Hardwar e replacement (553-3001-520).
Y ou may need to replace one of the following:

— E&M trunk card: NT8D15

-~ Universal trunk card: NT8D14
~ Any other trunk card

~ Conference/TDS card: NT8D17
~ DTR card: NT8D16

= Network/DTR card: NT8D18

~  Trunk equipment (such as music source or paging equipment)

Possible cause

Action

Defective  trunk
equipment

Make sure the CO equipment or other trunk equipment is not defective.

If there is no problem with this equipment, go to the next possible cause.

(continued)
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Possible cause

Action

Disabled or
defective TN

Defective  trunk
card

Defective  wiring

Defective DTR,
TDS, or MFS

Excessive traffic
in the system

Test TNs on superloops by entering:

LD 30
UNTTIscu "'s ¢ u” represents loop, shelf, card, and unit numbers

Test TNs on other loops by entering:

LD 45
TEST

If the test fails, replace the indicated item and test again.

If the card is an E&M or universal trunk card, unseat the reinstall the card
to initiate a self-test.

If the test fails, replace the card.

If the test passes, go to the next possible cause.

At the main cross-connect terminal, disconnect the wiring to the CO or
other trunk equipment.

Enable the TN and wait for an OVD message. If you receive an OVD
message, repair or replace the wiring to the PE shelf.

If there is no OVD message, repair or replace the wiring from the
cross-connect terminal to the telephone.

If the trunk card still will not enable or there is still a trunk problem,
reconnect the wiring and go to the next possible cause.

Use the attendant console to seize trunks and audibly test for dial tone
and outpulsing, or use a maintenance telephone and enter:

LD 36
TRK!scu

Note: See the X11input/output guide for information on using this test.

If you do not hear outpulsing, the  digitone receiver, tone and digit switch,
or multifrequency sender may not be sending or receiving digits and the
fault will affect more than one trunk. See the procedures for clearing faults
on this equipment.

If there is no problem with this equipment, go to the next possible cause.

Additional trunk cards may be required to handle the traffic in the system.
See Traffic measurement formats and output (553-2001-450).
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Clearing attendant console faults

Symptoms:
Console cannot make or receive calls (OVD message received) . ... 132
Console cannot make or receive calls (no OVD message) . ... ..... 134
Indicator or digit display not functioning properly. -« -« v .. 136
Operator cannot hear or be heard properly ...................... 138
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Attendant console faults

Attendant consoles are the operator’s interface to the system and its features.
Components that can cause an attendant console fault are:

— the console itself or add-on units

— the console power supply

— the building wiring
the cross-connect from the console to the line circuit
the unit on the peripheral line card

— the peripherd line card

— the ringing generator

— the peripheral controller card

— the peripheral module power

— the peripheral module backplane

Attendant console faults typically affect only a single attendant. However, if
more than one attendant console is affected, ook for connections such as:

- they are onthe sameline card
- they are on the same module
— they are on the same loop

— they are served by the same peripheral controller

thereis a problem with ringing or tones

Use the following software programs to isolate attendant console faults:
- LD 30totest network loops

— LD 31 to test sets and consoles

-~ LD 32to test periphera controllers

— LD 45 to perform

signaling tests

manual continuity tests
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Fault clearing procedures

Table 13 lists common attendant consol e fault indications. To clear faults,

select the symptom that most resembles the fault indications then go through

the procedure for clearing each possible cause until the fault is fixed. Once
the fault is corrected, disregard the remaining possible causes.

Note: Clear any power or common equipment faults before you try to
clear attendant console faults.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “How to clear faults’ on
page 3 to see if another type of fault is indicated.

After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

Table 13
Attendant console fault indicators

Indicator Possible indications

System messages BSD501—The console (identified by loop,
shelf, card, and unit) failed the signaling
test. If the unit number is preceded by a
minus sign, the console was disabled.
There is a console fault or a fault on the
peripheral equipment card indicated.

Visual indicators Red LED lit on associated cards

User reports Trouble with calls
Trouble with equipment (such as handset,
headset, or display)

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Symptom:
Console cannot make or receive calls (OVD message
received)

The attendant console cannot make or receive calls. Thereisan OVD
message indicating a TN for the attendant console has been disabled. Look up
all system messages and maintenance display codes in the XI1 input/output
guide (553-3001-400) and follow the instructions given. If the fault does not
clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting attendant consoles. See System installation
procedures (553-3001-210) for information on system cabling. To replace
other equipment, see Hardwar e replacement (553-3001-520). Y ou may need
to replace one of the following:

- Attendant console
PE or | PE card associated with the console

— CE/PE, PE, or IPE card cage: NT8D1103, NT8D1303, NT8D3703

Possible cause Action

Defective PE card Software disable the TN indicated by the OVD message by entering:

LD 32
DISUIscu ‘I s ¢ u” represents loop, shelf, card, and unit numbers

Disconnect the wiring between the PE card and the cross-connect
terminal.

Reenable the TN by entering:
ENLUIscu
and wait for an OVD message

(continued)
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Possible cause Action

If you receive a message indicating a problem with the card or unit,
replace the card.

If you do not receive a message indicating a problem with the card or unit,
reconnect the wiring and go to the next possible cause.

Defective console Disable the TN. Disconnect the wiring from the console to the jack.
Reenable the TN and wait for an OVD message.
If you do not receive an OVD message, replace the console.

If you receive an OVD message, reconnect the wiring and go to the next
possible  cause.

Defective  wiring Disable the TN. Disconnect the wiring between the console and the
cross-connect  terminal.

Reenable the TN and wait for an OVD message.

If you do not receive an OVD message, replace or repair the wiring
between the console and the cross-connect terminal.

If you receive an OVD message, replace or repair the wiring between the
PE shelf and the cross-connect terminal.

If there is still a console problem, reconnect all wiring and go to the next
possible  cause.

Defective Disable the TN. Unseat the affected PE card.

backplane Reenable the TN and wait for an OVD message.

If you receive an OVD message, replace the card cage assembly in the
module.
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Symptom:

Console cannot make or receive calls (no OVD message)

The attendant consol e cannot make or receive calls. Thereisno OVD
message. There may be other system messages indicating the TN for this
console is defective or has been disabled. Look up all system messages and
maintenance display codes in the XI 1 input/output guide (553-3001-400) and
follow the instructions given. If the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant consol e installation (553-3001-215) for
information on connecting attendant consoles. See System installation
procedures (553-3001-210) for information on system cabling.

Possible cause

Action

No power to
console

Defective console

Console
connected to
wrong TNs

Check the power supply and wiring to see that the console is powered up.
If there is a power supply problem, correct it.

If there is no power problem, go to the next possible cause.

Test the console by entering:
LD 31

(See the X7 1 input/output guide for information on testing consoles with
LD 31)

If the console fails the test, replace it.

If the console passes the test, go to the next possible cause.

Check the cross-connect terminal to make sure the console is connected
to the correct TNs.

If the console is not connected correctly, fix the wiring.
If the console is connected correctly, go to the next possible cause.

(continued)
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Possible cause Action

Disabled TN Software disable then reenable each TN by entering:
LD 32
DISUlscu

ENLUIscu “l's ¢ u” represents loop, shelf, card, and unit numbers
Test TNs on superloops by entering:

LD 30
UNTTIscu

Test TNs on other loops by entering:

LD 45
TEST

If there is still a console problem, go to the next possible cause.

Defective  wiring Make sure wiring is properly connected and wires are not interchanged,
crossed, or grounded:

- check the wiring between the console and the cross-connect terminal

— check the wiring between the PE/IPE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.
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Symptom:

Indicator or digit display not functioning properly
The attendant console operates, but some LCD indicators or digit displays are
not functioning properly. Look up all system messages and maintenance

display codesin the X11input/output guide (553-3001-400) and follow the
instructions given. If the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting attendant consoles.

Possible cause Action
Disconnected or Make sure the required power supplies to the attendant console are
defective power connected and are not defective.
supply If there is still a console problem, go to the next possible cause.
Disabled TN Software disable then reenable each TN by entering:

LD 32

DISUIscu

ENLU Iscu ‘I s ¢ u represents loop, shelf, card, and unit numbers
Test TNs on superloops by entering:

LD 30

UNTTIscu

Test TNs on other loops by entering:

LD 45
TEST

If there is still a console problem, go to the next possible cause.

(continued)
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Possible cause Action
Feature not Make sure the feature or the indicator is assigned in software (see the
assigned X7 1 inputioutput guide).

If there is still a console problem, go to the next possible cause.
Defective console Test the console by entering:
LD31

(See the X77 input/output guide for information on testing consoles with
LD 31)

If the console fails the test, replace it.

Fault clearing 553-3001-510




138 Clearing attendant console faults

Symptom:

Operator cannot hear or be heard properly

The attendant console operates, but the user cannot hear or be heard properly.
Look up all system messages and maintenance display codes in the X11
input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting attendant consoles. See  System installation
procedures (553-3001-210) for information on system cabling. To replace
other equipment, see Hardware replacement (553-3001-520).

Possible cause

Action

Defective headset
or handset

Defective console

Make sure the handset or headset is plugged into the correct jack on the
console.

Try another handset or headset.
If the test equipment works, replace the faulty handset or headset.

If there is still a console problem, go to the next possible cause.

Test the console by entering:
LD 31

(Follow the procedures in the X77 input/output guide to test consoles with
LD 31)

If the console fails the test, replace it.

If the console passes the test, go to the next possible cause.

(continued)
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Possible cause

Action

Defective PE/IPE
card

Defective  wiring
to console

Software disable each TN by entering:

LD 32
DISUIscu “l §c u” represents loop, shelf, card, and unit numbers

Disconnect the wiring between the PE card and the cross-connect
terminal.

Reenable and test each TN by entering:
ENLUIscu

Wait for an OVD message. If you receive a message indicating a problem
with the card or unit, replace the card.

If you do not receive a message indicating a problem with the card or unit,
reconnect the wiring and go to the next possible cause.

Make sure wiring is properly connected and wires are not interchanged,
crossed, or grounded:

- check the wiring between the console and the cross-connect terminal

— check the wiring between the PE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.
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Clearing telephone faults

Symptoms:
Telephone cannot make or receive calls (OVD message received) . . 144
Telephone cannot make or receive calls (no OVD message) ....... 146
One end cannot hear or be heard. ............. ... ... ... 148
Noise or low volumeonal cals. ............... ...t 150
Defective indicator, digit display, or component ................ 152
Defective feature. . ... .vvven i 154
Defectiveadd-onmodule ..., 155
Cannot dial from 2500 telephone .......... ...t 156
No ring on 500 and 2500 telephones. ..............ooveinnnt 158
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Telephone faults

Telephones and terminals are the user's interface to the system and its
features. Components that can cause a telephone fault are:

= the telephone itself or add-on units
- the telephone power supply
= the building wiring
— the cross-connect from the telephone to the line circuit
— theunit on the peripheral line card
the peripheral line card
— the ringing generator
— the peripheral controller card
— the peripheral module power

— the peripheral module backplane

Telephones and terminal faults typically affect only a single user. However,
if more than one telephone is affected, look for connections such as:

— they are on the same line card

— they are on the same module

— they are on the same loop

— they are served by the same peripheral controller

— thereisaproblem with ringing or tones

Use the following software programs and tests to isolate telephone faults:

LD 30 to test network loops

LD 31 to test sets and consoles
— LD 32to test peripheral controllers
— LD 45 to perform signaling tests

— Maeridian Modular Telephone (M2006, M2008, M2016S, and M2616)
self-test
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Fault clearing procedures

Table 14 lists common telephone fault indications. To clear faults, select the
symptom that most resembles the fault indications and go through the
procedure for clearing each possible cause until the fault is fixed. Once the
fault is corrected, disregard the remaining possible causes.

Note: Clear any power or common equipment faults before you try to
clear telephone faults.

If the fault is not cleared after you have gone through each possible cause,
check the most recent fault indications. Also check “How to clear faults” on
page 3 to see if another type of fault is indicated.

After the fault is corrected, go to “Final maintenance procedure” on page 161
to completely restore normal operation.

Table 14
Telephone fault indicators

Indicator Possible indications
System messages BSD501
ERR500
MWL500
NWS501

0VvDQ01-002, 004, 005
XMI messages

Visual indicators Red LED lit on associated cards

User reports Trouble with calls

Trouble with equipment (such as handset or
add-on module)

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Symptom:

Telephone cannot make or receive calls (OVD message
received)

The telephone cannot make or receive calls. Thereis an OVD message
indicating the TN for only this telephone has been disabled. Look up al

system messages and maintenance display codes in the X11 input/output
guide (553-3001-400) and follow the instructions given. If the fault does not
clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones. See System installation procedures
(553-3001-210) for information on system cabling. To replace other

equipment, see Hardware replacement (553-3001-520). You may need to
replace one of the following:

— PEorIPE cad
Telephone
Wiring between the cross-connect terminal and the telephone
Wiring between the PE/IPE shelf and the telephone

- CE/PE, PE, or |PE card cage: NT8D1103, NT8D1303, NT8D3703

Possible cause Action

Defective PE card Software disable the TN indicated by the OVD message by entering:

LD 32

DISUIscu ‘s ¢ u" represents loop, shelf, card, and unit numbers
Disconnect the wiring between the PE card and the cross-connect
terminal.

Reenable the TN by entering:
ENLUIscu
and wait for an OVD message.

(continued)
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Possible cause Action

If you receive a message indicating a problem with the card or unit,
replace the card.

If you do not receive a message indicating a problem with the card or unit,
reconnect the wiring and go to the next possible cause.

Defective Note: If the telephone is a Meridian Modular Telephone, enter:
te|eph0ne LD 32
IDUIscu

If there is no response, replace the telephone.
If there is an appropriate response, continue this procedure.

Disable the telephone TN. Disconnect the wiring from the telephone to
the jack.

Reenable the TN and wait for an OVD message.
If you do not receive an OVD message, replace the telephone.
If you receive an OVD message, reconnect the wiring and go to the next
possible  cause.

Defective  wiring Disable the TN. Disconnect the wiring between the telephone and the
cross-connect  terminal.
Reenable the TN and wait for an OVD message.

If you do not receive an OVD message, replace or repair the wiring
between the telephone and the cross-connect terminal.

If you do not receive an OVD message, replace or repair the wiring
between the telephone and the cross-connect terminal.

If there is still a problem with the telephone, reconnect all wiring and go to
the next possible cause.

Defective Disable the TN. Unseat the affected PE card.
backplane Reenable the TN and wait for an OVD message.

If you receive an OVD message, replace the card cage assembly in the
module.
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Symptom:

Telephone cannot make or receive calls (no OVD message)

The telephone cannot make or receive calls. Thereis no OVD message or
other system message indicating the TN for this telephone is defective or
disabled. There may or may not be dial tone when the handset is off-hook.
Look up all system messages and maintenance display codes in the XI 1

input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones. See System installation procedures
(553-3001-210) for information on system cabling. To replace other
equipment, see Hardware replacement (553-3001-520).

Possible cause

Action

No power to digital
telephone

Telephone
connected to
wrong TNs

Check the power supply (if one is required) and make sure it is not
defective.

If there is a power supply problem, correct it.

If there is no problem with the power supply, go to the next possible
cause.

Check the cross-connect terminal to make sure the telephone is
connected to the correct TN.

If the telephone is not connected correctly, fix the wiring.
If the telephone is connected correctly, go to the next possible cause.

(continued)
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Possible cause Action

Disabled TN Software disable then reenable the telephone TN by entering:
LD 32
DISUlscu

ENLUIscu ‘l s ¢ u” represents loop, shelf, card, and unit numbers
Test TNs on superloops by entering:

LD 30
UNTTIscu

Test TNs on other loops by entering:

LD 45
TEST

If there is still a problem with the telephone, go to the next possible cause.

Defective Disconnect the telephone from the jack. Plug in another telephone of the
telephone same type.

If the replacement telephone works, replace the telephone you removed.

If the replacement telephone does not work, reconnect the original
telephone and go to the next possible cause.

Note: If the telephone is a Meridian Modular Telephone, enter:

LD 32
IDUtscu

If there is no response, replace the telephone.

If there is an appropriate response, see “‘Add-on modules” in Telephone and
attendant console installation for self-test instructions.

Defective  wiring Make sure wiring is properly connected and wires are not interchanged,
crossed, or grounded:

— check the wiring between the telephone and the cross-connect
terminal

~— check the wiring between the PE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.
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Symptom:

One end cannot hear or be heard

The person at the far end can hear you but you cannot hear them or the person
at the far end cannot hear you but you can hear them. Look up all system
messages and maintenance display codes in the XII input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Constantl y observe and look up system messages as you perform
this procedure.

See Telephone and attendant consol e installation (553-3001-215) for
information on connecting telephones. See System installation procedures
(553-3001-210) for information on system cabling. To replace other
equipment, see Hardware replacement (553-3001-520). You may need to
replace one of the following:

PE or IPE card
Telephone handset
— Telephone
— Wiring to the telephone

Possible cause

Action

Fault on other
equipment

Defective handset

Check with the user to determine if the fault is present only on:
-— certain types of calls (such as on a paging trunk or a Tie trunk)
-— calls to a specific location

~— calls to a specific telephone or other piece of equipment (such as a
modem or Fax machine)

If the fault occurs only with certain calls, take the appropriate action.
If the fault occurs on all calls, go to the next possible cause.

Check the receiver or transmitter in the handset. If one is defective,
replace the handset or, if necessary, the telephone.

(continued)
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Possible cause Action
Defective Disconnect the telephone from the jack. Plug in another telephone of the
telephone same type.

If the replacement telephone works, replace the telephone you removed.

If the replacement telephone does not work, reconnect the original
telephone and go to the next possible cause.

Note: If the telephone is a Meridian Modular Telephone, enter:

LD 32
IDUIscu

If there is no response, replace the telephone.
If there is an appropriate response, see “Add-on modules” in Telephone and
attendant console  installation for self-test instructions.

Defective PE card Software disable the telephone TN by entering:

LD 32
DISUIscu “ s c u” represents loop, shelf, card, and unit numbers

Disconnect the wiring between the PE card and the cross-connect
terminal.

Reenable and test the TN by entering:
ENLUIscu

Wait for an OVD message. If you receive a message indicating a problem
with the card or unit, replace the card.

If you do not receive a message indicating a problem with the card or unit,
reconnect the wiring and go to the next possible cause.

Defective  wiring Make sure wiring is properly connected and wires are not interchanged,
to telephone crossed, or grounded:

check the wiring between the telephone and the cross-connect
terminal

check the wiring between the PE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.
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Symptom:

Noise or low volume on all calls
There is noise on the line on all calls or the volume is lower than usual on all
calls. Look up all system messages and maintenance display codes in the XI I

input/output guide (553-3001-400) and follow the instructions given. If the
fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones. See System installation procedures
(553-3001-210) for information on system cabling. To replace other
equipment, see Hardware replacement (553-3001-520). Y ou may need to
replace one of the following:

— PEor IPE cad
— Telephone

— Wiring to the telephone

Possible cause Action

Defective  wiring Make sure wiring is properly connected and wires are not interchanged,
crossed, or grounded:

check the wiring between the telephone and the cross-connect
terminal

— check the wiring between the PE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.

If there is no problem with the wiring, go to the next possible cause.

(continued)
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possible cause

Action

Defective
telephone

Defective PE card

Disconnect the telephone from the jack. Plug in another telephone of the
same type.

If the replacement telephone works, replace the telephone you removed.

If the replacement telephone does not work, reconnect the original
telephone and go to the next possible cause.

Note: If the telephone is a Meridian Modular Telephone, enter:

LD 32
DUl scu

If there is no response, replace the telephone.

If there is an appropriate response, see ‘Add-on modules” in Telephone  and
attendant console installation for self-test instructions.

Software disable the telephone TN by entering:

LD 32
DISUIscu “ s c u” represents loop, shelf, card, and unit numbers

Disconnect the wiring between the PE card and the cross-connect
terminal.

Reenable and test the TN by entering:
ENLUIscu

Wait for an OVD message. If you receive a message indicating a problem
with the card or unit, replace the card.
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Symptom:

Defective indicator, digit display, or component

The telephone can place and receive calls, but one or more LED or LCD
indicator, a digit display, or a component (such as a handsfree unit) is not
working. Look up all system messages and maintenance display codes in the
X11input/output guide (553-3001-400) and follow the instructions given. If
the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones. To replace other equipment, see
Hardware replacement (553-3001-520). Y ou may need to replace one of the
following:

- Power supply to telephone
— PEor IPE cad

Telephone

Possible cause

Action

Telephone has
incorrect  software
parameters

No power to digital
telephone

Disconnect then reconnect power to the telephone to force a reset and
parameter download.

If the fault is not cleared, go to the next possible cause.

Check the power supply (if one is required) and make sure it is not
defective.

If there is a power supply problem, correct it.

If there is no problem with the power supply, go to the next possible
cause.

(continued)
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Possible cause Action
Defective Disconnect the telephone from the jack. Plug in another telephone of the
telephone same type.

If the replacement telephone works, replace the telephone you removed.

If the replacement telephone does not work, reconnect the original
telephone and go to the next possible cause.

Note: If the telephone is a Meridian Modular Telephone, enter:

LO 32
IDUIscu

If there is no response, replace the telephone.

If there is an appropriate response, see “Add-on modules” in Telephone and
attendant console installation for self-test instructions,

Feature not Make sure the feature or the indicator is assigned in software (see the
assigned X1 1 input/output guide).
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Symptom:

Defective feature

The telephone can make and receive calls, but one or more of its features
(such as call transfer or ring again) is not working. Look up all system
messages and maintenance display codes in the X11 input/output guide
(553-3001-400) and follow the instructions given. If the fault does not clear,
use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones.

Possible cause

Action

Feature not
assigned

Defective
telephone

Make sure the feature or the indicator is assigned in software (see the
X 11 inputioutput guide).

If there is still a console problem, go to the next possible cause.

Disconnect the telephone from the jack. Plug in another telephone of the
same type.

If the replacement telephone works, replace the telephone you removed.

If the replacement telephone does not work, reconnect the original
telephone and go to the next possible cause.

Note: If the telephone is a Meridian Modular Telephone, enter:

LD 32
IDUiscu

If there is no response, replace the telephone.
If there is an appropriate response, see “Add-on modules” in Telephone and
attendant console installation for self-test instructions.
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Symptom:

Defective add-on module

The telephone can make and receive calls, but an add-on module connected
toitisnot working. Look up all system messages and maintenance display
codes in the X11input/output guide (553-3001-400) and follow the
instructions given. If the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones. You may need to replace one of the
following:

~ Add-on module
— Data option card

— Power supply for add-on module

Possible cause

Action

Defective power
supply for add-on
module

Defective add-on
module

Defective data
option card

If the add-on module requires a separate power supply, make sure it is
properly connected and in working order.

If there is still a problem with the telephone, go to the next possible cause.

Replace the add-on module.

If the fault is with a data add-on module, replace the data option card.
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Symptom:
Cannot dial from 2500 telephone

A user cannot dial from a 2500 telephone. The condition may exist on more
than one telephone and may be intermittent. The telephone may occasionally
experiencea“no dial tone” condition. Calls from other types of sets are not
affected. Look up all system messages and maintenance display codes in the
X11input/output guide (553-3001-400) and follow the instructions given. If
the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant console installation (553-3001-215) for
information on connecting telephones. See System installation procedures
(553-3001-210) for information on system cabling. To replace other
equipment, see Hardware replacement (553-3001-520). You may need to
replace one of the following:

-~ DTR card: NT8D16
= Network/DTR card: NT8D18
— Telephone

-~ Wiring to the telephone

Possible cause Action
Defective If only one telephone is affected, replace it.
telephone If there is stil a problem with the telephone, go to the next possible cause.

Defective  wiring If only one telephone is affected, make sure wiring is properly connected
and wires are not interchanged, crossed, or grounded:

-~— check the wiring between the telephone and the cross-connect
terminal

— check the wiring between the PE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.

If there is stil a problem with the telephone, go to the next possible cause.

(continued)
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Possible cause

Action

Defective digitone
receiver

Excessive
Digitone traffic

If the condition is intermittent or more than one telephone is affected, test
the digitone receivers in the system by entering:

LD 34

DTRIscu ‘I s ¢ u" represents loop, shelf, card, and unit numbers of
the DTR

Replace any units that fail the test.

If there is still a problem with the telephone, go to the next possible cause.

Additional  digitone receivers may be required to handle the ftraffic in the
system. See Traffic measurement formats and output (553-2001-450).
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Symptom:
No ring on 500 and 2500 telephones

Both 500 and 2500 tel ephones do not ring. One or severa setsin the same
modul e are experiencing the problem. Look up all system messages and
maintenance display codes in the X711 input/output guide (553-3001-400) and
follow the instructions given. If the fault does not clear, use this procedure.

Note: Constantly observe and look up system messages as you perform
this procedure.

See Telephone and attendant consol e installation (553-3001-215) for
information on connecting telephones. See System installation procedures
(553-3001-210) for information on system cabling. To replace other
equipment, see Hardware replacement (553-3001-520). You may need to
replace one of the following:

= Ringing generator: NT6D42, NT8D21
-~ PE or IPE cad
— Telephone
Wiring to the telephone
CE/PE, PE, or IPE card cage: NT8D1103, NT8D1303, NT8D3703

Possible cause Action
Defective If only one telephone is affected, replace it.
telephone

If there is still a problem with the telephone, go to the next possible cause.

Defective  wiring If only one telephone is affected, make sure wiring is properly connected
and wires are not interchanged, crossed, or grounded:

— check the wiring between the telephone and the cross-connect
terminal

—= check the wiring between the PE shelf and the cross-connect
terminal

If there is a wiring problem, correct it.
If there is still a problem with the telephone, go to the next possible cause.

(continued)
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Possible cause Action

Defective PE card Software disable the telephone TN by entering:

LD 32
DISUIscu “ s ¢ u" represents loop, shelf, card, and unit numbers

Disconnect wiring between the PE card and the cross-connect terminal.
Reenable and test the TN by entering:
ENLUIscu

Wait for an OVD message. If you receive a message indicating a problem
with the card or unit, replace the card.

If you do not receive a message indicating a problem with the card or unit,
reconnect the wiring and go to the next possible cause.
Defective If several sets on different cards in the same loop are affected, replace
controller  card the controller card.
If there is still a problem with the telephone, reinstall the original controller
card and go to the next possible cause.
Defective  ringing If several sets on different cards in the same module are affected, replace
generator the ringing generator for the shelf (even if the green LED on the unit is lit).
If there is still a problem with the telephone, reinstall the original ringing
generator and go to the next possible cause.

Defective If the green LED is lit on the ringing generator and the fault persists,
backplane replace the card cage assembly in the module.
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Final maintenance procedure

Introduction
Perform the final maintenance procedure (Procedure 4) to verify that the
Meridian | is operating properly and there are no remaining faults.
Procedure 4

Final maintenance procedure

1 Make sure all cards that may have been removed are reinserted in
their assigned location and enabled.

2 Make sure all wiring and connectors that may have been disconnected
are reconnected.

3 Make sure all loops and shelves that should be enabled are enabled.

Note: Digital telephones on a network loop that was disabled may not
be restored when the loop is enabled. Each telephone should be
individually disabled and reenabled through LD 32. Service may also
be restored by disconnecting and reconnecting the telephone line
cord.

4 Make sure all circuit breakers are set to ON and any fuses (in power
panels or auxiliary equipment) are inserted.

5 Clear fault indicators by entering:
LD 350r (LD 135 for options 61C and 81)
To clear the maintenance display in a single CPU system, enter:
CDSP

To clear the maintenance display in a dual CPU system, clear the
display on one CPU by entering:

CDSP
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162 Final maintenance procedure

Test the CPU by entering:
TCPU (LD 35), or
TEST CPU (LD 135 for options 61 G and 81)

If the response is “OK” switch CPUs by entering:
SCPU

Clear the display on the other CPU by entering:
CDSP

To clear a major alarm indication and restore Power Fail Transfer Units
(PFTUs) to normal operation, enter:

CMAJ
To clear a minor alarm indication from all attendant consoles, enter:
CMIN ALL

6 Set the midnight routine to run after you log out of the system with:
MIDN

End the session in LD35 or LD 135 and log out of the system:
ik

LOGO (the midnight routine will now run)

7 Check system messages produced when the midnight routine runs.
Clear any faults indicated.

8 If there was a sysload (reload) while you were clearing a fault, reset
the correct time and date by entering:
LD2

STAD (day) (month) (year) (hour) (minute) (second)

Check the time and date you entered:

TTAD
End the session in LD2 and log out of the system:
ok
LOGO
9 Replace any covers you removed from modules,
10 Tag defective equipment with a description of the fault and return it to

a repair center.
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List of terms

3PE card

QPC44 1 Three-Port Extender Card
BTU

QPCA477 Bus Terminating Unit
CBT

Core Bus Terminator
CE

Common Equipment
CE/PE

Common/Peripheral  Equipment
CMA card

Changeover and Memory Arbitrator Card
CMDU card

Core Multi Disk Unit

Conference/TDS card
NT8D17 Conference/Tone and Digit Switch Card

CNI
Core to Network Interface

cp

Call Processor

Fault

clearing 553-3001-510




164 List of terms

CPU

Central Processing Unit
DLB card

QPC659 Dua Loop Peripheral Buffer Card
DTR card

Digitone Receiver Card
Network/DTR card

NT8D18 Network/Digitone Receiver Card
FDI card

QPC742 Floppy Disk Interface Card
FDU

NT8D68 Floppy Disk Unit
FN card

QPC579 CPU Function Card
IF card

QPC580 CPU Interface Card
IOP

Input/Output  Processor
IPE

Intelligent Peripheral Equipment
MDU

NT8D69 Multi Disk Unit
MSI card

QPC742 Mass Storage Interface Card
PE

Peripheral Equipment
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PS card

ROM cards

SBE

SDI cards

UPS

QPCA43 Peripheral Signaling Card

Read Only Memory Cards

QPC215 Segmented Bus Extender Card

Serial Data Interface Cards

Uninterruptible Power Supply
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About this document

This document tells you how to replace hardware in Meridian] systems. In
this manual, “replacing hardware” means removing afaulty piece of
equipment and installing identical operating equipment. The procedures in
this document are based on the assumption that the system is properly
installed (for example, al card locations, option switch settings, and cable
connections are correct) and was fully operational before the hardware fault.

To use this document, you should have a basic knowledge of Meridian |
mai ntenance procedures. Generally, only common tools (such as socket
wrenches. screwdrivers, and pliers) are required to perform these procedures.

This document does not provide procedures for locating and clearing faults.
See Faulr clearing (553-3001 -5 10) to locate and clear faults.
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About this document

References

See the Meridian 1 planning and engineering guide for
— System overview (553-3001-100)

— Sparesplanning (553-3001-153)

—~ Equipment identification (553-3001-154)

See the Meridian 1 installation and maintenance guide for

— System installation procedures (553-3001-210)

— Circuit card installation and testing (553-3001-211)

— Telephone and attendant console installation (553-3001-215)
— General maintenance information (553-3001-500)

— Fault clearing (553-3001-510)
See the X11 software guide for an overview of software architecture,
procedures for software installation and management, and a detailed

description of al XI|1 features and services. Thisinformation is contained in
two documents:

~ XI1 software management (553-3001-300)
— Xl 1 features and services (553-3001-305)

See the XI | inputloutput guide (553-3001-400) for a description of al
administration programs, maintenance programs, and system messages.
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Accessing the system

When you replace equipment, you often send commands to the system

software in order to disable faulty equipment and to enable and test newly
installed equipment.

You send maintenance commands to the system through the system terminal

or the maintenance telephone. This chapter gives the procedures for accessing
the system through these devices.

Note: Before X 11releasel9, only one device at atime can
communicate with the system. Accessing a device while another is
logged in will log out the device that was already connected. The Multi
User Login feature, available with XI | release 19 and later, allows more
than one device to interact with the Meridian 1. Refer to X1 | system

management application (553-3001-301) for details on using this
feature.

Access through the system terminal

You can send maintenance commands and receive system messages by
accessing the CPU through an RS-232 device, such as a video display
termina (VDT) or teletypewriter (TTY).

When you access the system through a system terminal, a log in procedure is
required (see Procedure 1). All system passwords are initially set as 0000, but
you can change passwords in the Configuration Record (LD 17).

Note: If asysload occurs before you save anew password in a data
dump, the last active password remains valid.

Each system has two levels of passwords: level 1 is for general use, level 2 is
for administrative use. Either password is accepted in the log in procedure.

Hardware replacement 553-3001-520




4 Accessing the system

Procedure 1
Access through the system terminal

1 Press the return key.

— If the response is a period (.), you are ready to log into the system. e

— If the response is
OVL111 nn TTY x or OVL111 nn SLI
someone else is logged into the system. When they have logged
off, press return and go to Step 2.

— If the response is
OVL111nn IDLE orOVL111 nn BKGD
you are ready to log into the system. Go to Step 2.

— If the response is
OVL000 >
you are already logged into the system. Go to Step 4.

Note: Responses vary with different Background Terminal packages.

2 Log into the system by entering
LOGI
then press the return key.

The normal response is

PASS?

If there is any other response, see the Xl 1 input/output guide
(553-3001-400).

3 Enter either the level 1 or level 2 password and press the return key.

If the password is correct, the system responds with the prompt
>

4 Load a program by entering
LD xx ‘xx” represents the number of the program
5 Perform  tasks.
6 End the program by entering
END or *++*
7 Always end the log in session with
LOGO

Background routines are then loaded automatically.
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Accessing the system 5

Access through the maintenance telephone

A telephone functions as a maintenance telephone when you define the
class-of-serviceas MTA (maintenance set allowed) in the Multi-line
Telephone Administration program (LD11). A maintenance telephone allows
you to send commands to the system through the following maintenance
overlays: LD30, LD32, LD33, LD34, LD335, LD36, LD37, 1.D38, LD41,
LD42, LD43, LD45, LD46, LD60, LD61, and LD62.

Note: The Core Common Equipment Diagnostic (LD135) and Core 1/O
Diagnostic (LD137) are among the overlays that cannot be accessed
through a maintenance telephone.

You can test tones and outpulsing through the maintenance telephone.
Specific commands for those tests are given in the Tone and Digit Switch and
Digitone Receiver Diagnostic (LD34).

To access the system using the maintenance telephone, see Procedure 2. To
enter commands, press the keys that correspond to the letters and numbers of
the command (for example, to enter LD 42 return, key in 53#42##). Table 1
shows the translation from aterminal keyboard to atelephone dial pad.

Note: To use the maintenance telephone, the peripheral equipment loop
for that telephone must be operating.
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Accessing

the system

Table 1

Translation from keyboard to telephone dial pad

Keyboard Dial pad
1 1
A B o] 2 2
D E F 3 3
G H \ 4 4
J K L 5 5
M N 0 6 6
P R S I 7
T U V 8 8
w X Y 9 9
0 0
Space or # #
Return ##

Note: There is no equivalent for Q or Z on a dial pad.




Accessing the system I

Procedure 2
Access through the maintenance telephone

| Press the prime DN key.
2 Place the set in maintenance mode by entering
XXXx91 “xxxx” is the customer Special Prefix (SPRE)

number. It is defined in the Customer Data Block  and
can be printed using LD21. The SPRE number is
typically “1" (which means you would enter 197).

3 Check for busy tone by entering “return”

##

-— |If there is no busy tone, go to Step 4.

— If there is a busy tone, a program is active. To end an active
program and access the system enter

ek
4 Load a program by entering
B3#xx## “xx" represents the number of the program
5 Perform  tasks.
6 Enter ***to exit the program and retun the telephone to call

processing mode. Background routines are then loaded automatically.
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Hardware replacement guidelines

Precautions

To avoid personal injury and equipment damage, review the following
guidelines before handling Meridian | equipment.

Power equipment

There are no user-repairable components in the power system. If a power
supply fails, the complete unit must be replaced. Do nor disassemble a power
supply under any circumstances.

WARNING
To avoid the danger of electric shock, be very careful when you work
with power equipment and connections. Warning notices are displayed
and must be heeded.

Circuit cards
Handle cards as follows:

— Unpack or handle cards away from electric motors, transformers, or
similar machinery.

Handle cards by the edges only. Do not touch the contacts or
components.

— Set cards on a protective antistatic bag. If an antistatic bag is not
available, hand-hold the card, or set it in a card cage unseated from the
connectors.

— Store cards in protective packing. Do not stack cards on top of each other
unless they are packaged.

Hardware replacement 553-3001-520




10 Hardware replacement guidelines

To avoid card damage from static discharge, wear a properly connected
antistatic wrist strap when you work on Meridian 1 equipment. If a wrist strap
isnot available, regularly touch one of the bare metal stripsin amodule to
discharge static. Figure 1 shows the recommended connection points for the
wrist strap and the bare metal strips you should touch.

Figure 1
Static discharge points

Module
rear

Wrist strap
connection point Bare metal strip

Module ‘
Wrist ~ strap front Bare metal strip
connection  point
553-5000
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During repair procedures:

Turn off the circuit breaker or switch for amodule power supply before
the power supply is removed or inserted.

In AC-powered systems, capacitors in the power supply must
discharge. Wait five full minutes between turning off the circuit breaker
and removing the power supply from the module.

~ Software disable cards, if applicable, before they are removed or
inserted.

— Hardware disable cards, whenever there is an enable/disable switch,
before they are removed or inserted.

— Return defective or heavily contaminated cards to a repair center. Do not
try to repair or clean them.

Data disks
Follow the precautions below to avoid damaging disks:
— Handle only the hard surface; never touch the recording surface.
- Keep disks away from strong magnetic fields.

—~ Avoid exposing disks to extreme heat, rapid changes in temperature, or
high humidity.

— Store disks in a suitable container.

Toinstall adisk, make sure the arrow on the label is pointing up and the
rounded corner is on the bottom on the right-hand side (see Figure 2).

CAUTION
The disk drive can be damaged if an upside-down disk isforced into
the slot. If there is significant resistance when you try to insert a disk,
remove the disk and check the position.
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Figure 2
Disk position

Top arrow pointing up

w0010
wsoLyrou

Insert in
4 this direction

Bottom == rounded corner
553-5001
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Option 61C and 81 cable guidelines

To disconnect a cable from the Core or Core/Network Module backplane, use
the PO741489 Extraction Tool provided in the rear of the module (behind the
1/0 safety panel).

CAUTION

You must use the PO741489 Extraction Tool to disconnect cables

from the backplane shrouds in NT6D60 Core and NT9D11

Core/Network  Modules.

Follow the procedure below to avoid bending or breaking pins when
removing cable connectors from the backplane shrouds. Do not insert
the extraction tool unless the cable connector is locked into the shroud.
Do not force the extraction tool deeper than the detent on the cable
connector.

1 Grasp the cable connector by the strain relief tab.

2  Center the longer flat edge on the angled end of the tool between the
cable connector and the wall of the shroud on the right side of the cable
connector.

Note: If the straight end of the tool is notched, use that end if the
connector can be accessed straight-on. If you must angle the tool at all,
use the angled end.

3 Gentlyinsert the extraction tool and gradually apply pressure while
gently rocking the cable connector up and down.

4 Stop applying pressure as soon as the detent of the cable connector comes
loose from the shroud.

5  Slowly remove the extraction tool and the cable connector.
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14 Hardware replacement guidelines

Before you connect cables to the backplane, visually inspect the backplane
shroud connectors to make sure there are no bent pins. To connect cables:

1 Orient the cable connector so the strain relief paddle is to the right.

2 Partially insert the cable connector so its guides mate to the
corresponding backplane connector.

3 Apply a small amount of pressure to push the cable connector straight
into the backplane connector. Y ou will feel adetent click when the
connector seats.

CAUTION
Pins may be bent or broken if you try to insert the cable connector at
an angle. Do not push the connector in any further after you hear the
detent click.
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Replacing equipment

Removing module covers and pedestal grills
Module covers
To remove the front and rear covers from a module:

With a flat blade screwdriver, turn the lock clockwise on the two locking
latches (see Figure 3).

— Simultaneously push the latches toward the center of the cover and pull
the cover toward you while lifting it away from the module.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Figure 3

Locking latches on the module cover
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unlatch cover

Turn lock screw
up to unlock

553-5138
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Pedestal grills
To remove the front and rear grills on the pedestal:

— Loosen the two captive screws that secure the grill.

- Pull the grill forward and lift it out of the base of the pedestal (see
Figure 4).

Figure 4
Removing the pedestal grill

~ Captive screw

553-3054
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18 Replacing equipment

A0321130 Fan Unit

Use this procedure to replace the fan unit used in option 21A.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Disconnect power to the top cap fan:
Remove the rear cover on the module.
Remove the 1/0O safety panel over the backplane.

At the top of the rear of the module, disconnect the orange connector
from the module power harness.

2 Remove the top cap:

Remove air exhaust grills at the front and rear of the top cap. Pull
forward on the two clips underneath the front edge of each grill and
lift up to remove the grill (see Figure 5).

Figure 5
Air exhaust grills on the top cap

. ) Top cap Air exhaust grill
Air exhaust grill

Clips

Module
553-5886

+ Usea 5/16” socket wrench to remove the six bolts that secure the top
cap (see Figure 6). Lift off the top cap only.

Note: Y ou do not need to remove the perforated panel on the top of the
module.
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Figure 6
Top cap assembly

Mounting bolts

Front of column

553-3047
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20 Replacing equipment

3 Remove the top cap fan:

Remove the four corner screws that secure the fan and the metal
cover plate on top of the fan. Keep the cover plate handy; you will
use it with the replacement fan.

Disconnect the black cord from the plug on the front of the fan.

Installing equipment
1 Instal the replacement top cap fan:

Position the fan. The air flow arrow must point up, and the plug on
the black cord must face the front of the module.

Connect the black cord to the plug on the front of the fan.

Place the cover plate on top of the fan. Install the four comer screws
that secure the fan and cover plate.

2 Install the top cap:
Position the top cap and install the six bolts that secure it.
Install the air exhaust grills at the front and rear of the top cap.
3 Connect power to the top cap fan:

+ At the top of the rear of the module, connect the orange connector to
the module power harness.

Replace thel/O safety panel.
Replace the rear cover on the module.

4  Tag defective equipment with a description of the problem and package
it for return to arepair center.
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A0378252 Battery Pack Assembly

The battery pack assembly is attached to the NTNDO2 Misc/SDI/Peripheral
Signaling (MSPS) Card. Use this procedure to replace a battery pack.

See the XI | input/output guide (553-3001-400) for a description of al
maintenance commands and system messages.

WARNING

Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the MSPS card is removed. An
initialization will occur when a new card is installed.

Removing equipment
1  Toreplacethe battery pack you must remove the MSPS card:

Software disable each serial data interface (SDI) port configured on
the MSPS card:

LD37

DI STTYX “x” is the number of the interface device
attached to the port

+  Setthe Enb/Dis switch to Dis.
Disconnect the SDI cable from the faceplate connector.
Unhook the locking devices on the card; pull it out of the card cage.
2  Remove the battery pack from the MSPS card:

Disconnect the wire from the battery pack assembly to the connector
on the M SPS card. Unplug the clip connector wired to the battery
pack.

On the back side of the M SPS card, remove the three screws that
secure the battery pack.
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22 Replacing equipment

Installing equipment
1 Install the battery pack on the MSPS card:

Position the battery pack on the component side of the MSPS card,;
install the screws for the battery pack from the back of the card.

On the component side of the MSPS card, plug in the clip connector
wired to the battery pack. Make sure the connector key is centered
on J2 (seeFigure 7).

Note: The battery will not be fully charged until 24 hours after
installation in a powered system.

Figure 7
Connector for the battery pack assembly

@
Battery . N
E pack Clip Jz2
connector
@
553-5442

2 Reinsert the M SPS card and hook the locking devices:
Connect the SDI cable to the card.
Set the Enb/Dis switch to Enb.

Set the Enb/Dis switch on the NT8D18 Network/DTR Card to Dis,
then back to Enb.

Press the initialize (init) button on the NTND011CM Card to
activate a clean initialization.
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Software enable each SDI port configured:

LD37
ENL TTY x
TTY x

The response should be:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789 " #$ % *! & ()<>-.:,,2 READY FOR INPUT

Anything entered on the keyboard will be echoed until END is input.

If thereisaproblem, an |OD system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:
ok ok

3 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT6D3903 CPU/Network Module Card Cage

To replace a defective backplane in anNT6D39 CPU/Network Module, you
must replace the card cage. Use this procedure to replace the CPU/Network
Module card cage.

See the XII input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1  Disable the CPU:

Inasingle CPU system, set the Enb/Dis switch to Dis on the
QPC580 CPU Interface (IF) Card. This will stop call processing.

Inadua CPU system, the CPU on the backplane you are replacing
must be inactive:

If you need to switch CPUs:

LD 35

TCPU test CPU
SCPU switch CPU
otk exit LD35

Set the Norm/Maint switch to Maint on the active CPU interface (IF)
card. (This keeps the system from switching to the inactive CPU.)

Set the Enb/Dis switch to Dis on the inactive interface card.
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2

Software disable network equipment cards:

Disable all network loops on the shelf by disabling the peripheral
signaling card:

LD32
DSPS x Table 2 lists the loops represented by «x”
Fdedek exit LD32

+ Disable all other cards that might be in the module, such as serial
datainterface (SDI) cards or primary rate interface (PRI) cards.

CAUTION
If the system terminal is assigned to an SDI that will be disabled,
assign it to another port before the SDIis disabled.

Table 2
Network loop codes

Group/ Peripheral Loops
shelf signaling card disabled/enabled

0/0 0 0 — 15
0/1 1 16 — 31

If the multi disk unit (MDU) or floppy disk unit (FDU) islocated in the
module, unseat disks from the disk drives. (In an option 61, move the
MDU or FDU to the active CPU module.)

Turn off power to the column or the module power supply:

With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire
column must be shut down. This shuts down all functions in the

column,
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With DC power, set the switch on the NT6D41 CE Power Supply to
OFF (down). Set the circuit breaker to OFF
(down) in the rear of the pedestal. (All other modules in the column
retain power.)

§ Remove the NT8D22 System Monitor in the rear of the pedestal. (Do not
turn off the blower unit in the front of the pedestal.).

Note: If thisis the master system monitor, disconnect the RJ11 cables
before you pull the system monitor out of the pedestal.

CAUTION
If the system monitor is not removed, the system may shut down.

6 Removeall cards from the module:
Tag and disconnect cables to all faceplate connectors.
Tag cards so they can be returned to the same slot. Remove cards.

7  Disconnect cables, plugs, and wires from the rear of the module to the
backplane:

Remove the 1/0 safety panel by turning the screws on each side. Set
the cover aside.

Tag and disconnect al cables from the backplane to the interior of
the 1/0 assembly.

Tag and disconnect all plugs, wires, and cables to the backplane.

§ Remove the two mounting screws that secure the rear of the card cage to
the module.

9  Remove the front cover plates on both sides of the card cage.

10 Remove the three mounting screws that secure the front of the card cage
to the bottom of the module. Pull the card cage out of the module.
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Installing equipment

1

Slide the replacement card cage into position in the module. Install the
mounting screws at the front of the card cage.

Replace the front cover plates on both sides of the card cage.
Install the mounting screws at the rear of the card cage.
Reconnect cables, plugs, and wires to the backplane:

Connect al cables from the interior of the I/O assembly to the
backplane.

Connect all plugs, wires, and cables to the backplane.
Position the I/0 safety panel. Tighten the screws.
Return cards to their slots. Reconnect all cables to connectors.

Reinstall the system monitor. If thisis the master system monitor,
reconnect the RJ 11 cables after it is installed.

Turn on power to the column or the module power supply:

With AC power, set the main circuit breaker in the pedestal to ON
(up).

With DC power, set the breaker to ON (up) in the pedestal. Set the
switch to ON (up) on the power supply in the module.

If the MDU or FDU isin the module, reinsert disks into the drive.
Enable the CPU:
Set the Enb/Dis switch to Enb on the inactive interface card.

Inadual CPU system, set the Norm/Maint switch to Norm on both
interface cards.
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10 Software enable network equipment cards:

Enable the peripheral signaling card:
LD 32

ENPS x
wkH exit LD32

¢+ Enable any other disabled cards.
11 Test network loops:

LD 30
LOOP ALL

If there is a problem, an NWS system message is generated.
If there is no problem, exit LD30:

EX 2 2

12 Tag defective equipment with a description of the problem and package
it for returnto arepair center.
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NT6D40, NT6D41, NT6D42, NT6D43 Power Supply DC

Usc this procedure to replace the following DC power supplies:

NT6D40 PE Supply DC

NT6D4 | CE Power Supply DC
NT6D42 Ringing Generator DC
NT6D43 CE/PE Power Supply DC

Module covers arc jif hinged: do not let go of the cover. Lift the cover
away from the module and set it out of your work arca.

CAUTION

Removing equipment

2

Set the switch on the front of the power supply to OFF (down).

Unhook the locking devices on the power supply: pull it out of the card
cage.

Installing equipment

1

Set the switch on the replacement power supply to OFF (down).

Note: On a replacement NThD42 or NT6D43, set option switches the
same as on the one you removed. If there is a vintage change, be sure to
check Circuit card installation and testing (553-3001-211) for any
differences.

Jnsert the replacement power supply into the vacated slot and hook the
locking devices.

Set the switch on the replacement power supply to ON (up). The green
LED on the power supply should light and stay lit.

Tag defective equipment with a description of the problem and package
it for return to a repair center.
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NT6D52 Rectifier -48 V/30 A
Use this procedure to replace the NT6D52 Rectifier.

Removing equipment

1

[ ]

Make sure power to the system is completely shut down by first placing
all breakerson all Meridian 1 columnsto OFF and then placing the AC
BRKR switches on al rectifiers to OFF. This includes the AC BRKR
switches on other rectifiers which may be connected to the system
through another QBL.15 Power Distribution Box.

Unplug the AC power plug of the rectifier being replaced from its AC
receptacle and remove any plastic cable ties which might be securing this
power cord to the rack.

Remove the rear cover from the rectifier.

Tag and disconnect all wiring from TB3 and TB4 on the rear panel of the
rectifier.

Unscrew the nut from the conduit fitting (located below TB3) and
carefully remove the fitting and wires from the rectifier.

Remove the two sheet metal screws which secure the baffle assembly to
the bottom of the rectifier.

Remove the rack mounting screws that secure the rectifier in the rack and
lift the rectifier out of the rack.

Tag the defective rectifier with a description of the failure symptoms and
package it for return to arepair center.

Installing equipment

1

Position the replacement rectifier in the rack. Replace the rack mounting
screws and the two sheet metal screws that secure the baffle assembly to
the bottom of the rectifier.

Remove the rear cover from the replacement rectifier.

Remove the conduit fitting which isinstalled below TB3 in the
replacement rectifier; it will not be used.

Hardware replacement
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4  Remove the switch locking bracket fromthe220V /110 V switch (SW1
on the front of the rectifier) and set the switch to match the commercial
power source. Make sure the bracket is properly reinstalled to prevent
the switch from being operated.

5 Remove the safety shield from TB3.

6 Carefully insert the wires and conduit fitting from the QBL15 into the
hole below TB3 and secure the fitting to the chassis with a nut.

7 Reconnect the wiring from the QBL15 to the rectifier asfollows
(seeFigure 8):

Connect the #4 AWG black wire to terminal 2 on TB3
(48 V return).

Connect the #4 AWG red wire to terminal 1 on TB3 (- 48 V).
For sysems without battery backup:

- Make sure that the two factory installed jumpers are properly
connected to TB4, one from + OUT to +SENS and the other
from - OUT to - SENS.

For systems with battery backup:
-~ Remove all jumpers from TB4; they will not be used.

-~ Connect the #22 AWG black wire to the + SENS termina on
TB4.

- Connect the #22 AWG red wire to the - SENSterminal on TB4.
Connect the #22 AWG blue wire to the DCON terminal on TB4.

CAUTION
Incorrect wiring connections between arectifier and the QBI,15 can
cause serious system damage. Refer to Figure 8 and verify that all
wiring is properly connected before proceeding.

8 Reinstall the safety shield on TB3 and then install the rear cover on the
rectifier.

9 Makesurethe AC BRKR switch on the rectifier is OFF.
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10 Plug the AC power plug from the rectifier into the commercia power
source and then dress the power cord to the rack using plastic cable ties.

Adjusting equipment
Note: Do not adjust the over voltage shutdown (OV ADJ) potentiometer
on the front panel of replacement rectifiers. This potentiometer is

adjusted at the factory and does not require readjustment upon
installation into an existing power system.

Note: The following steps adjusts the float voltage of the replacement
rectifier. Thisfloat voltage must be adjusted to match the float voltage
settings of all other system rectifiers to ensure proper load sharing.

I Atthe QBL15, connect a voltmeter to the (+) and (-) test points (located
with the QPC188 Battery Monitor).

2 Set the AC BRKR switch on the replacement rectifier to ON.

3  Setthe CBO circuit breaker on just one Meridian 1 column to ON to
establish a minimum load.

4 Adjustthe VOLT ADJ potentiometer on the front panel of the
replacement rectifier to obtain the desired float voltage reading,
+ 100 mV dc.

5 Setthe CBO breaker on the Meridian 1 column to OFF and then set the
AC BRKR switch on the rectifier to OFF.

6  Disconnect the multimeter and follow normal power up procedure to
restore the system to service.
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Figure 8
NT6D52 Rectifier and QBL15 Power/Battery Distribution Box connections
QBL15 distribution box
W1
. (P (BQ GND POS (+) positive bus
NTORT72 rectifier
TB3 To other rectifiers (note 1)
i #4 AWG red (note 2)
%: -4av
48 V return DISCHARGE CHARGE
2 #4 AWG black 12— 1.2 3
I I | | I
rete oJofofofofofofofo o9
TB4 o | ,ouT T
o !
- -
o| —out TB2 To other
—< | DCON MONITOR rectifiers
1
DCON field 1gontio.
wiring kit :5 ' Alam
To other - |, NTBD4BAT cable to
rectifiers i Yo J4 on system monitor
#22 AWG blue (DCON)
TB3 (note 3)
- O 6 |- SENSE
[ar]
To other™ © 5 |+ SENSE
rectifiers -e— 4 |- SENSE
o
% -0 3 | + SENSE
#22 AWG red (- SENSE)y o 2 |- SENSE
#22 AWG black (+ SENSE) © 1 |+ SENSE
Note 1: All wiring between the rectifier and the QBL15 is contained in the same conduit.
Note 2: Use single cable for 30 m (100 ft) or less, double cable for 30 to 60 m (100 to 200 ft).
Note 3: The terminal function is marked, but the terminal numbers may not be marked. 553-3041
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NT6D6008 Core and NT9D1 102 Core/Network Card Cage

To replace a defective backplane in an NT6D60 Core Module or in an
NT9D11 Core/Network Module, you must replace the card cage. Use this

procedure to replace the card cage. See the XII  input/output guide
(553-3001-400) for a description of al maintenance commands and system
messages.

WARNING

Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 To access the Cores during the replacement procedure, connect a
terminal to the J25 port on the I/O panel in the rear of each Core or
Core/Network Module. Y ou must use the following settings on the
termind:

9600 baud, 7 data, space parity, 1 stop bit, full duplex, XON

Note: If you are using only one terminal or a switch box, switch the
connection from Core to Core as needed.

2  TheNT5D66 Call Processor (CP) Card must be inactivein the card cage
you are replacing.
Check the status of the CP cards:
LD 135
STAT CPU determine which CP card is active
If necessary, switch Cores:
SCPU switch Cores
kR exit LD135

¢« Set the Norm/Maint switch to Maint on the now active CP card.

Connect the terminal to the port on the inactive Core.
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3 Set the Norm/Maint switch to Maint on the CP card in the card cage you
arereplacing (the inactive Core). Wait two minutes for the system to
initialize. (A series of IN1 messages will be seen on the terminal for the
inactive Core.)

4  The NT6D64 Core Multi Disk Unit (CMDU) in the card cage you are
replacing must be inactive:

Check the status of the CMDUs:

LD 137

STAT CMDU  determine which CMDU is active
If necessary, switch CMDUs:

SWAP switch CMDUs

FedokoH exit LD137

¢ Set the Enb/Dis switch to Dis on the CMDU in the card cage you are
replacing.

5 Disable the clock controller card and any QPC720 Primary Rate
Interface or QPC472 Digital Trunk Interface (PRI/DTI) Cardsin the card
cage you are replacing.

¢  Check the status of the clock controller cards:

LD 60

SSCK x “x” isthe Core (0 or 1)

If the clock controller card is active, switch to make it inactive:
SWCK

Disable the clock controller card:

DIS CC x “x”" isthe Core (0 or 1)

»  Set the Enb/Dis switch to Dis on the clock controller card in the card
cage you are replacing.
Disable any PRI/DTI cardsin the card cage you are replacing.

DISL loop disable the network loop and the card
ok exit LD60

Note: If thePRI/DTI cards service loops that cannot be out of service,
move the cardsto a different module and reenable them.
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6  Set the Enb/Dis switch to Dison all CNI cards and the |OP card in the
card cage you are replacing.

7 Follow the steps below to disconnect and remove the NT8D?22 System
Monitor (do not turn off the blower unit in the front of the pedestals):

Load LD 37 and software disable the associated SD]J port:

LD 37
DISTTY x disable the device associated with the port
Hopokok exit LD37

» |f the card cage you are removing is in the column with the master
system monitor (should be column 0):

On the master system monitor (column 0), disconnect theRJ1 1
cable to J3, then the cable to J6, then pull the system monitor out of
the slot.

If the card cage you are removing isin the column with aslave
system monitor (should be column 1):

On the master system monitor (column 0), disconnect theRJ1 1
cable to J3, then the cable to J6, then pull the system monitor out of
the slot.

On column 1, disconnect the cables, then pull the system monitor
out of the slot.

CAUTION
If the system monitors are not removed, the system may shut down.
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8

Follow the appropriate step below to turn off power tothe module:

With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING

Due to hazardous voltage in AC-powered systems, power to the entire
column must be shut down. This shuts down all functions in the
column INCLUDING THE NETWORK GROUP TN THAT
COLUMN. Relocate essential services from this group before
proceeding.

9

With DC power, set the switch on the NT6D41 CE Power Supply to
OFF (down). Set the circuitbreaker for just this module to OFF
(down) in the rear of the pedestal. (All other modules in the column
retain power.)

Follow the steps below to remove all cards from the module;

Tag and disconnect all cables to the front of the module. Tape over
the contacts to avoid grounding. Tape or tie all cables to the sides so
the working areain front of the card cage istotally clear.

Set the Enb/Dis switch to Dis on any cards that are not already set to
disable.

Tag the cards so they can be returned to the same slot in the
replacement card cage. Remove the cards, including the bus
terminating units (BTUs) between slots 4 and 5, and slots 5 and 6 in
option 81 and between slots0 and 1 and 1 and 2 in option 61C.

10 Follow the steps below to disconnect cables to the /0O panels and

backplane at the rear of the module:

Tag and disconnect cables from the /O panels.

Remove the 1/0 panels and the 1/O safety panel over the backplane
to access the rear backplane connectors.

Use the PO741489 Extraction Tool to disconnect cablesto the
backplane connectors. (See “ Option 61C and 81 cable guidelines’
on page 13.)
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11 Follow the steps below to disengage the module:

Remove the two mounting screws that secure the rear of the card
cage to the module. B

Remove the front trim panels on each side of the card cage.

+  Remove the three mounting screws that secure the front of the card
cage to the bottom of the module.

Pull the card cage half-way out of the module.

12 Follow the steps below to disconnect power and ground connections at
the rear of the module:

Disconnect the system monitor ribbon cablestoJ1and J2.

Disconnect the module power connectors. These are small orange
connectors plugged into the module power distribution unit
(MPDU) with AC power, or connected to each other with DC power.

Disconnect the logic ground (orange) wire from the backplane bolt.

Disconnect the frame ground (green) wire from the frame ground
post.

WARNING

Do not disconnect the main power connectors (large orange
connectors) at the top and bottom of the module.

13 Pull the card cage all the way out of the module.

Note: For AC-powered systems, after the card cage is out of the module
you must remove the MPDU and reinstall it on the replacement card
cage. The screw-heads for the MPDU are in the wall of the power supply
slot.

14 Remove the floating power connector (the black connector) on the rear
of the card cage. Using the same mounting screws and nuts, attach the

connector to the new card cage.
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Note: Check the oriéntation-of the-connector; Looking at:it:from the-rear
of the card cage, the upper left corner pin should be empty (no wire) and - -
the lower right corner pin should have awire installed. The green wire
should be up.

Installing equipment

1  Set the backplane jumpers in the card cage for Core 0 and Core 1in option
81 and Core/Network 0 and Core/Network 1 in option 61C. The jumpers
are located on the backplane, along the bottom of the front side (the side
facing into the card cage assembly):

For Core 0, verify that all four jumpers are closed (thereis aplug
over both pins). For Core/Network 0, verify that jumper between
card slots 14 and 15 is closed.

For Core1, verify that jumper JB4, between slots 9 and 10, is open
(jumper plug not installed). Verify that the other three backplane
jumpers are closed. For Core/Network 1, verify that the jumper
between card slots 14 and 15 is open.

CAUTION
If the Core or Core/Network Module jumpers are set incorrectly, the
system will not load and operate correctly.

2 Install the BTUs in the new card cage. The components must be on the
right (looking at the front of the card cage):

Install QPC477A9 between slots 4 and 5 for option 81 and between
slots 0 and 1 for option 61C.

Install QPC477B10 between slots 5 and 6 for option 81 and between
slots 1 and 2 for option61C.

3 Repositionthe EM 1 shield (it looks like abrass grill) in the base of the
module. Tape over the front mounting tabs to hold the shield in position.
The tape will be removed later.
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4 Slide the new card cage about half-way into the module. Hold the card
cage firmly while the ground and power connections are attached at the
rear of the module:

Attach the system monitor ribbon cables (J1 goes down to the
pedestal, J2 goes up the column).

Attach the frame ground (green) wire to the frame ground post on
the module. (A 5/16” socket wrench is needed for this operation.)
Remove the nut and the lockwasher at the top of the post. Put the
frame ground connector over the post. Reinstall the top lockwasher
and the nut, then tighten the nut down.

Attach the logic ground (orange) wire. Remove one nut and the
lo&washer. Put the connector over the post, reinstall the lo&washer
and nut, then tighten the nut down. (A 3/8” socket wrench is needed
for this operation.)

Connect the module power connectors to the MPDU for AC power,
or to each other for DC power.

5  Follow the steps below to install the new card cage in the module:
Slide the card cage the remainder of the way into the module.

Check the position of the EMI shield. If it has shifted, reposition it.
Remove the tape holding the EMI shield.

Secure the card cage to the module with the three screws in the front
and the two screws in the rear.

6  Replace the trim panels on both sides of the card cage.
7 Instal the NT6D6003 CBT Card in dot 13.

Note: All jumpers onthe CBT card are preset to open (the two pins are
not connected together by a jumper plug) and must be left open. The card
may, however, have jumper plugs installed over one pin on the jumpers.

The plugs are provided as extra plugs that may be required on some other

card or for future requirements.
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8  Install the module power supply inthe slot labeled “ CE pwr sup” in the
Core or Core/Network card cage. Perform a hardware sanity check:

Turn on power to the module:

With AC power, set the main circuit breaker to ON (up) in the rear
of the pedestal.

With DC power, set the breaker to ON (up) in the pedestal, then set
the switch to ON (up) on the power supply in the module.

Check the LEDs on the NT6D003 CBT Card (the LEDs are on the
component side of the card, not on the faceplate). The pattern of the
LEDs must be OFF-OFF-OFF-OFF for Core (), or
ON-OFF-OFF-OFF, from the top down, for Core 1.

The LED pattern matches the jumper settings on the backplane. If
the pattern is incorrect, check the jumpers on the backplane.

Shut down power to the module again.
With AC power, set the main breaker for the column to OFF (down).

With DC power set the switch on the power supply and the pedestal
breaker for the module to OFF (down).

9 Follow the steps below to reconnect cables to the backplane:

Reconnect all cables to the backplane connectors.

CAUTION
If you try to insert the cable connector at an angle, pins may be bent of
broken.

Route the NTND14 CNI to 3PE cables to the right side (facing the
rear) of the module and tie-wrap them to the cable restraint bracket
behind the 1/0 panel.

Position and secure the /0O panels.

Position and secure the 1/0O safety panel.
10 Reinstall the NT6D64 CMDU. Set the Enb/Dis switch to Enb.
11 Reinstall the 3PE card. Set the Enb/Dis switch to Enb.
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12 Set the Enb/Dis switch on the clock controller card to Dis. Seat the clock
controller card; leave the Enb/Dis switch set to Disand do not connect
the faceplate cables.

13 Follow the appropriate step below to turn on power to the column or the
module power supply:

With AC power, set the main circuit breaker in the pedestal to ON
(up).

With DC power, set the breaker to ON (up) in the pedestal. Set the
switch to ON (up) on the power supply in the module.

14 Follow the appropriate steps below to connect the clock controller
cables:

For a QPC471 Clock Controller card, connect the NT8D79 cables
from the primary or secondary reference to the faceplate of the clock
controller card. For option 81, connect the NT8D74 cable from the
NT8D36 InterGroup Module to the clock controller card.

For QPC775 Clock Controller Cards in option 81, connect the
NT8D74 cable from the junctor board to the faceplate of the clock
controller card. Then connect the NT8D79 cables from the primary
or secondary reference to the faceplate of the clock controller card.

Leave the Enb/Dis switch set to Dis on QPC471 or QPC775 cards.
15 Reinstall the NT6D63 10P Card, then set the Enb/Dis switch to Enb.

As the card performs card level power-up tests, watch the faceplate HEX
display for flashing error codes. See X1 input/output guide
(553-3001-400) for an explanation of the codes.

16  Set the Norm/Maint switch on the CP card to Maint. (Thiswill keep the
system in split mode when the card isreinstalled.)

17 Reinstall the CP card. Asthe card performs card level power-up tests,
watch the LCD display and output from the CPIO port for error
messages:

Following the “ Selftest Complete” message, watch the LCD on the
CP card for the message “IOP in Slot 16.”
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18
19

21

+  Watch the LCD for the message “Loading Disk OS.” (The CMDU
hard disk is shipped pre-loaded with the necessary software.) As the
system attempts to access the hard disk, watch the LCD for error
messages.

Watch for system reload (SY S) and initialization (INI) messages on
the terminal.

Note: If you replaced the CMDU during the card cage replacement
procedure, you must match the hard drive to the current software. If you
replaced a CP card or an IOP card, you must match the ROM on the card
to the current software. To match the software, follow the appropriate
steps in “Option 81 installation tool” in Software conversion procedures
(553-2001-320).

Seat all CNI cards, but leave the Enb/Dis switches set to Dis.

Load LD 135 and check the status of all configured CNI cards:
LD 135

STAT CNI get the status of all configured CN1s

TEST CNI cs test each configured CNI on the inactive side
Tk exit LD135

Set the Enb/Dis switch to Enb on the clock controller card.
Set the Enb/Dis switch to Enb on all CNI cards.

Press and release the Man Rst button on the CP card in the new card cage.
When SYS700 messages appear on the LCD display, set the Norm/Maint
switch to Norm. Within 60 seconds, the LCD will display the following
messages, confirming the process:

RUNNING ROM OS
ENTERING CPU VOTE

An HW1533 message from the CPIO or SDI port indicates the memory
is shadowed.
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23

24

25

26

Note 1: At this point, the other Core is still active and in split mode. The
Coreinthe new card cage is the standby (inactive) side. The memories
are shadowed (synchronized), but the hard disks are not synchronized
(redundancy is disabled).

Note 2: A CNI port LED may not go out if a network loop
corresponding to that port is disabled.

Set the Norm/Maint switch to Norm on the CP card in the active Core and
perform a redundancy sanity test:

LD 135

STAT CNI get the status of all configured CNIs

STAT CPU get the status of both Cores

TEST CPU test the inactive CP card and CP to CP cable
TEST CNI c s test each configured CNI on the inactive side

Note: Testing the CP and CNI cards can take up to 90 seconds for each
test.

Switch Cores and test the other side:

SCPU switch to Core O
TEST CPU test the inactive CP card and CP to CP cable

Get the status of the CP cards and memories, and of the CNIs:

STAT CPU get the status of both Cores
STAT CNI get the status of dl configured CNIs
Hopkok exit LD135

Load LD 137 and synchronize the hard disks. To be sure the contents of
CMDU 1 are copied to CMDU 0, verify that CMDU 0 is disabled:

LD 137

STAT get the status of CMDUs, 10Ps, and redundancy
SWAP switch CMDUs (if necessary)
SYNC synchronize the hard disks

Note: Synchronization may take up to 30 minutes.
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27 Get the status of the CMDUs and be sure CMDU () is active. Switch
CMDUs if necessary:

STAT get the status of CMDUs, [QPs, and redundancy
SWAP switch CMDUs (if necessary)
kol exit LD137

28 Test the |lOPto IOP SCSI connection and test the CMDUSs:

LD 137

TEST SCSI check the 1QP to IOP connection and access to the
CMDUs

TEST CMDU test the hard and floppy disk drives
(a floppy disk must be installed)
ik exit LD137

29 Test Core functions:

LD 135
TEST CPU test the inactive CP card and CPto CP cable
TEST IPB test the backplane protocol on the inactive side

TEST CNI ¢ s test each configured CNI on the inactive side

If all the tests pass, switch Cores and test the side that is now inactive:

SCPU switch to the other Core
TEST CPU test the inactive CP card and CP to CP cable
TEST IPB test the backplane protocol on the inactive side

TEST CNI ¢ s test each configured CNI on the inactive side

30 Clear displays, major alarms, and minor alarms:

CDSP clear the display
CMAJ clear al mgjor darms
CMIN ALL clear al minor darms
SCPU switch to the other Core
CDSP clear the display

ELET exit LD135
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31 Software enable, from the active side, the clock controller and PRI/DTI
cards:

Enable the clock controller card:

LD 60
ENL CC x

TRCK aaa if necessary, set tracking

+ Enablethe PRI/DTI cards:

ENLL loop
bk exit LD60

32 Follow the appropriate steps below to reinstall and check the system
monitor:

If you replaced the card cage in the column with the master system
monitor:

Reconnect the RJ1] cable to J6, then the cable to J3. Reinstall the
system monitor.

If you replaced the card cage in the column with the slave system
monitor:

Reinstall the system monitor in column 1 first.

On the master system monitor, reconnect the RJ11 cable to J6, then
the cable to J3. Reinstall the system monitor.

Enter:

LD 37

STAT XSM check the status of the system monitors
ETE exit LD37

33 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT6D6003 Core Bus Terminator Card

Use this procedure to replace a core bus terminator (CBT) card.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

1 TheCBT card must be on theinactive Core. If you need to switch the
active Core:
LD 135
SCPU

2 Unhook the locking devices on the CBT card; pull it out of the card cage.

3 Check the replacement CBT card. All jumpers on the card should be
preset to open (the two pins are not connected together by a jumper plug)
and must be left open.

Note: The card may, however, have jumper plugsinstalled over one pin
on the jumpers. The plugs are provided as extra plugs that may be
required on some other card or for future requirements.

4 Insert the replacement CBT card into the vacated slot.

5 Test thefunctions of the CBT card in LD13.5:
TEST CPU test the CP card and CP to CP cable
TEST IPB test the backplane protocol

TESTCNIcs “c’istheCPU (Oor1),“s” isthedot (512);
perform this test for each CNI in the module

If all the tests pass, switch the active Core:
SCPU

If there is a problem with any of the tests, CCED system messages
are generated.

Lf*g*ae isno problem, exitLD1 35:

6 Tag defective equipment with a description of the problem and package
it for returnto arepair center.
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NT6D63 /O Processor Card

Use this procedure to replace an 1/0 processor (TOP) card.

See the X11 input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

Note: Normal procedure isto work on the inactive Core. However, with
this card you can remove the |OP card associated with the active or
inactive Core. Work on the active side only if a data dump is not needed
and the known good IOP card can access one or both NT6D64 Core
Multi Drive Units (CMDUs).

1 Prepareto removethe |OP card:
If the faulty IOP card is associated with the active Core, software
disable the card:

LD 137

DIS IOP this also disables the associated CMDU, or both
CMDUsif they are synchronized

+ If the faulty IOP card is associated with the inactive Core, software
disable the associated CMDU:

LD 137
DIS CMDU x  x specifiesthe CMDU (0 or 1)
FEdck exit LD137

¢ Save (datadump) the current data configuration from the active Core
(with aknown good 0P card):

LD 43
EDD execute data dump
hokeiek exit LD43
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Set the Enb/Dis switch to Dis on the faceplate of the IOP card.
Unhook the locking devices on the card; pull it out of the card cage.

Remove the screw that secures the QMM42 Data Cartridge. Gently
unplug the cartridge from the connectors on the component side of the
card.

Installing equipment

Plug the data cartridge into the connectors on the component side of the
replacement card. Install the screw that secures the cartridge.

Set the Enb/Dis switch to Dis on the replacement card

Insert the replacement card into the vacated slot and hook the locking
devices.

Set the Enb/Dis switch to Enh on the replacement card. Watch the card
until the self-test completes. If the self-test is successful, the faceplate
LED will flash three times then stay lit until the card is enabled.

Match the ROM on the replacement card to the software currently on the
CMDU hard disk:

Note: Refer to “Option 81 installation tool reference” in Software
conversion procedures (553-2001-320).

¢  To activate the options 61C and 81 installation tool, insert disk Al
from the software package into the CMDU on the Core side with the
replacement card.

Press the Man Rst button on the CP card in the Core with the
replacement card.

Select the following options in sequence:

<f> to install CP ROM only
<yes> to start installation

specify software installation from the hard disk
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Follow all screen directions until the main menu returns.
Remove the disk from the CMDU.

Select the following options to quit and reload the system:

<q> to quit
<yes> to confirm quit
<a> to reboot the system

6 Test and enable thelOP card:

If the faulty |OP card is associated with the inactive Core, switch
Cores:

LD 135

SCPU

bk exit .D135

Test and enable the card:

LD 137

DIS IOP required for the next command
TEST I0OP

ENL IOP this also enables the CMDU(s)
dkdpok exit LD137

If thereis a problem, a CIOD system message is generated and the red
LED lights on the faceplate of the card.

7 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT6D64 Core Multi Drive Unit

Use this procedure to replace the core multi drive unit (CMDU).

See the XI 1 inputfoutput guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1  Software disable the CMDU you are replacing:

LD 137

STAT CMDU x x is the CMDU number (0 or 1)
If the CMDU is not disabled enter:

DIS CMDU x

Feddek exit LD 137

2 If needed, save (datadump) the current data configuration to the known

good CMDU:

LD 43

EDD execute data dump
ST exit LD43

3 If thereisafloppy disk inthe CMDU you are replacing, remove the
floppy disk.

4  Set the power switch on the front of the CMDU to OFF (down).

5 Wait at least ten seconds, then unhook the locking devices on the CMDU
and gently pull the unit out of the card cage.

CAUTION
You must wait ar least ]} before you remove the CMDU from
the card cage. This allowsthe hard disk to stop.
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Installing equipment

!

Insert the replacement CM DU into the vacated slot and hook the locking
devices.

Set the power switch on the front of the CMDU to ON (up).
Match the software on the replacement CMDU to the system software.

Note: Refer to “Option 81 installation tool” in Software conversion
procedures  (553-2001-320).

If there was afloppy disk in the CMDU you replaced, install the floppy
disk in the replacement CMDU.

Software enable and test the CMDU:
LD 137
ENL CMDU x

The system will respond with:
DISK RDUN WILL BE ENABLED, ENTER Y(ES) TO CONFIRM.

Enter:

YES

If this operation fails, enter:

SYNC synchronizes the hard disks

TEST SCSI check access to the CMDU

TEST CMDU x check the hard and floppy disk drives
Hkd exit LD137

If thereis a problem, a CIOD system message is generated.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT6D65 Core to Network Interface Card

See the XI [ input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING

Module covers are rot hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Before replacing a core to network interface (CNI) card, you cantestitin an
unused CNI slot (in case, for example, thereis a bent pin on the backplane).
If the card works correctly in the new slot, you can leave it there. To switch
dots:

= The Core associated with the CNI card must be inactive:

If you need to switch Cores:
LD 135
SCPU

Set the Norm/Maint switch to Maint on the active CP card.

- Software disable the CNI card:
DISCNI c s “c” isthe CPU (0 or 1), “s” is the card slot (8-12)
sk exit LD135

-~ Software configure the new slot:

LD 17

EXT x 3PE “x” is the number (O-4) of the associated 3PE card(s)
CNIXsp delete the group(s) associated slot

CNIspg add group(s) to new slot

HkH exit LD17

LD 43

EDD datadump the new configuration

Fddkk exit LD43

—~ Insert the CNI card in the new slot. Move the cables to the shrouds on
the backplane to the connectors for the new slot.
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~ Enable the CNI card and switch the CP cards:
Set the Norm/Maint switch to Norm on the active CP card.

LD 135
ENL CNI c s

SCPU
Faedeh

Use the following procedure to replace a CNI card.

Removing equipment
1 The Core associated with the CNI card must be inactive:

If you need to switch Cores:
LD 135
SCPU

Set the Norm/Maint switch to Maint on the active CP card.
2 Set the Enb/Dis switch to Dis on the CNI card you are replacing.
3 Unhook the locking devices on the card; pull it out of the card cage.
Installing equipment
1 Setthe Enb/Dis switch to Dis on the replacement card.

2 Insert the replacement card into the vacated slot and hook the locking
devices.

Set the Enb/Dis switch to Enb on the replacement card.
4 Set the Norm/Maint Switch to Norm on the active CP card.
5  Software enable and test the CNI card and configured ports on the card:

ENL CNI ¢s  “c”isthe CPU (0 or 1), “s” is the card dlot (8-12)
TEST CNI c s

SCPU

Hakdk exit LD135
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Note: Due to the need to reestahlish memory shadowing and contents,
the test command may take a minute or more depending on memory size.
The LED on the CNI card flashes as the test runs.

If there is a problem, a CCED system message is generated  (LEDs on the
CNI cards stay lit on the inactive Core).

Note: If the network loop corresponding to a CNI port is not enabled, the
LED for that port may not go out.

Tag defective equipment with a description of the problem and package
it for return to a repair center.
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NT6066 Call Processor Card
Use this procedure to replace anNT6D66 Call Processor (CP) card.

See the XII input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize, causing a
momentary interruption in call processing.

Removing equipment

1 To access the Core during the replacement procedure, connect a terminal
to the J25 port on the I/O panel in the Core Module in option81 or
Core/Network Module in option 61C, for the card you are replacing. You
must use the following settings on the terminal:

9600 baud, 7 data, space parity, 1 stop bit, full duplex, XOFF

Note: If you are using only one terminal or a switch box, switch the
connection from Core to Core as needed.

2  The CP card you are replacing must be on the inactive Core. Check the
status of the CP cards:
LD 135
STAT CPU determine which CP card is active
If necessary, switch Cores:
SCPU switch Cores
Fhkd exit LD 135
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Put both Cores into maintenance mode and remove replaced CP card
using the following sequence:

First, set the Norm/Maint switch to Maint on the active CP card (the
one you are not replacing).

WARNING
Setting the Norm/Maint to Maint on the inactive CP card at this point
will cause an init.

o Then, set the Norm/Maint switch to Maint and press the Man Rst
button on the CP card you are replacing. Unhook the locking devices
in the CP card you are replacing and pull it out of the card cage.
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Installing equipment
1 Set the Norm/Maim switch to Maint on the replacement card.

2 Match the ROM on the replacement card to the software currently on the
CMDU hard disk by using the following procedure:

¢ To activate the installation tool, insert disk Al into the CMDU in the
Core Module for option 81 or the Core/Network Module for option
61C, where the replacement CP card isto be installed.

¢ Insert the CP replacement card into its vacated slot and hook the
locking devices.

«  Press the Man Rst button on the replacement CP card.

+  Select the following options in sequence from the install menu:

<e> to install CP ROM only
<yes> to start installation
specify software installation from the hard disk

¢« Follow all screen directions until the main menu returns.

+  Select the following options to quit:
<q> to quit
<yes> to confirm quit.

« Removedisk Al from the CMDU and then reload the system:
<a> to reboot the system.
«  Press the Man Rst button and then set the Norm/Maint switch to

Norm on the replacement CP card.(It may take 2 to 4 minutes for
memory synchronization to take place).

»  Refer to Option 81 Installation Tool Reference in X11Software
conversion (553-2001-320).

+  Check the status of the replacement CP card from the active side:

LD 135
STAT CPU

If there are CCED messages generated by the STAT CPU command on
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the replacement CP card: set the Norm/Maint switch to Maint, and press
the reload (Man Rst) button and set the Norm/Maint switch back to
Norm. (It may take 2 to 4 minutes for memory synchronization to take
place).

In there are no CCED messages generated by the STAT CPU command,
continue with step 4.

After the HWI0533 message is displayed, test the replacement CP card
from the active CPU:

TEST CPU the test causes a cold start on the inactive CPU

If the test results in:

CCEDO014 “Test failed because unable to enter SPLIT
mode”

On the active CP card set the Norm/Maint switch to Norm and from
the active side enter:

TEST CPU to test the CP card
After a successful test that takes 2 or 4 minutes, proceed with the
following:

Set the Norm/Maint switch to Norm on the active CP card (if not
already set).

Check the status of the CPUs:
STAT CPU

*  Check the status of the CNIs:
STAT CNI

Switch Cores and exit the program:

SCPU
wokk exit LD135

If there is a problem, CCED system messages are generated.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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Nofe: Repeat the process for the replacement of the second CP card (if
applicable) by moving the terminal cable to the J25 port on the 1/0 panel
of the other Core or Core/Network Module and continuing the procedure
starting at step 2 of the Removing Equipment section.

6  Synchronize the hard disks on both CMDUs:

LD 137
SYNC synchronizes the CPUs

Synchronization may take as long as 40 minutes. Progress reports appear
on the TTY periodically.
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NT7D10 Power Distribution Unit DC

Use this procedure to replace the power distribution unit (PDU) for
DC-powered systems.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Disconnect the DC power at the source (not at the PDU).
2 Removethe grill on the rear of the pedestal.

3 Setadl five circuit breakers on the PDU to OFF (down). Figure 9 shows
the location of the PDU in the rear of the pedestal.

Figure 9
NT7D10 Power Distribution Unit DC

System monitor

Circuit breaker bank Ground lugs Field wiring terminal

(below PDU) 553-2039
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4 Unseat the blower unit in the front of the pedestal:

Remove the grill on the front of the pedestal. Set the toggle switch
on the front of the unit to OFF (left).

Turn the screws on the front of the unit counter-clockwise and pull
the unit forward several inches so the connector on the rear
disengages.

WARNING
Do not pull the blower unit out of the pedestal. The unit is heavy and
the blades on the blower may still be rotating up to 2 minutes after the
power is turned off.

5 Disconnect cables that run between the module above the pedestal
(module 0) and the top of the PDU:

Remove the rear cover on the module.

Remove the I/O safety panel over the backplane in the module.
Disconnect the system monitor ribbon cable from the PDU.
Disconnect the large orange power connector (J1) from the PDU.

Note: To disconnect the power plug, you must press a latch trip on the
front and rear of the plug. Y ou may need to use a screwdriver blade
against the latch trip on the front of the plug.

6 Tag and disconnect cables to the NT8D22 System Monitor. Loosen the
two screws on the system monitor card and remove it from the PDU.

7 Remove the six screws that position the PDU. Carefully pull the unit
straight forward and set it on the floor next to the pedestal (see
Figure 10).

CAUTION
The PDU cannot be completely removed from the pedestal until cables
to the field wiring terminal block are disconnected. Label wires
carefully. Improper wiring can cause system damage.
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Figure 10
Cabling between the PDU and the field wiring terminal block

posiion in
the pedestal

View looking down at the pedestal

Blower
unit T
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Pedestal rear

Field  wiring
terminal block
(located beneath
the PDU)
553-5487
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Remove the field wiring terminal block:

Remove the cover over the field wiring terminal block.

Locate the frame ground wire that runs from the field wiring
terminal block to the frame ground bolt inside the pedestal .
Disconnect this wire at the terminal block.

Carefully tag and then disconnect all input wiring to the field wiring
terminal block. Take specia note of any jumper wires which might
be installed. It is not necessary to disconnect wiring that runs from
the terminal block to the PDU.

Remove the four screws that secure the terminal block in place and
lift it out of the pedestal.
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Installing equipment
1 Instal the replacement field wiring terminal block:
Position the replacement PDU next to the rear of the pedestal.

Position the replacement field wiring terminal block and replace its
mounting screws.

Reconnect all wiring to the field wiring terminal block, including
any jumpers which might have been present on the terminal block
that was removed.

Reconnect the frame ground wire from the frame ground bolt inside
the pedestal to the field wiring terminal block.

Replace the cover over the field wiring terminal block.
2 Gently push the PDU into the pedestal. Replace the screws on the PDU.

Note: Be sure you push the unit straight back so the connector on the
rear will seat properly with the connector for the blower unit.

3 Reconnect cables from module 0 to the PDU:
Attach power plugJ1and the system monitor cable.
Replace the 1/0 safety panel on the module.
Replace the rear cover on the module.

4 Reseat the blower unit:

Lift theunit slightly and slide it into the pedestal glides. Set the
toggle switch to ON (right).

Tighten the screws on the front of the unit.

5 Insert the system monitor card into the PDU. Tighten the screws on the
card. Reconnect cables to the system monitor faceplate.

6 Setall fivecircuit breakers on the PDU to OFF (down). Reconnect the
source of DC power.
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One at a time starting with the breaker for the blower unit, set the circuit
breakers on the PDU to ON (up). Make sure the green LED lights on the
power supply unit(s) in each module.

Note: On initial power up, the blower may rotate slower than expected.
As the sensor detects heat, the blower will rotate more rapidly.

Replace the pedestal grills in the front and rear.

Tag defective equipmcnt with a description of the problem and package
it for return to a repair center.
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NT7D14, NT8D06, NT8D21, NT8D29 Power Supply AC

Use this procedure to replace AC power supplies:
-~ NT7D14 CE/PE Power Supply AC

— NT8D06 PE Power Supply AC

— NT8D21 Ringing Generator AC

— NT8D29 CE Power Supply AC

WARNING
Module covers are npt hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Turn off power to the module power supply:

If there is a Module Power Distribution Unit (MPDU), set the circuit
breaker(s) on the associated MPDU to OFF (down).

Note: If there are two circuit breakers on the MPDU, the top oneis
associated with the module power supply, the bottom one with the
ringing generator (see Figure 11).

If there is no MPDU, set the switch on the power supply faceplate to
OFF (down).

2 Unhook the locking devices on the power supply. Wait at least five
minutes, then pull the power supply out of the card cage.

‘ CAUTION
Power must discharge. Wait five full minutes before you remove the
power supply from the module.
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Figure 11

Dual circuit breaker and associated module power supplies
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Installing equipment

1

Insert the replacement power supply into the vacated slot and hook the
locking devices.

Note 7: If thereis a switch on the power supply, set the switch to OFF
(down) before you insert the power supply

Note 2. On a replacement NT8D21, set option strapping the same as on
the one you removed. If there is a vintage change, be sure to check
Circuit card installation and testing (553-3001-211) for any differences.

Turn on power to the module power supply. The green LED on the power
supply should light and stay lit:

If thereisan MPDU, set the circuit breaker(s) to ON (up).
If thereisno MPDU. set the power supply switch to ON (up).

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT7D15 System Monitor

The NT7D15 System Monitor, used only in option21A, attaches to the rear
of the backplane in the NT8D11CE/PE Module. Use this procedure to
replace the system monitor.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Removetherear cover on the module.

2 Remove the I/O safety panel by turning the screws on each side. Set the
cover aside.

3 Tag and disconnect cables to the system monitor in the following order:
disconnect the cable to connector P3, then P2, then PI1.

CAUTION
If you do not disconnect cables in the order given, the system will shut
down.

4 Pull the card out of the connector on the backplane.
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installing equipment

! Plug the replacement card into the vacated connector (the connector
closest to the right) on the backplane before the cables are connected.

CAUTION
Cables must be disconnected when the card is installed. When you
connect the cables, you must follow the order given or the system will
shut down.

2 Connect cables to the system monitor in the following order: connect the
cable to connector Pl, then P2, then P3.

3 Replace the 1/O safety panel.
4 Replace the rear cover on the module.

5 Tag defective equipment with a description of the problem and package
it for return to a repair center.
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NT7D67CB Power Distribution Unit DC

Use this procedure to replace the power distribution unit (PDU) for
DC-powered systems.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
I Disconnect the DC power at the source (not at the PDU).
2 Removethegrill ontherear of the pedestal.

3 Inthe rear of the pedestal, set all five circuit breakers on the PDU to OFF
(down). Figure 12 shows the PDU (labeled FLTR/PWR DIST UNIT
ASSY on the equipment) and the NT7D10CA System Monitor/Power
Supply Assembly (labeled XSM/PWR SUPPLY ASSY on the
equipment).

4 Unseat the blower unit in the front of the pedestal:

Remove the grill on the front of the pedestal. Set the toggle switch
on the front of the unit to OFF (left).

Turn the screws on the front of the unit counter-clockwise and pull
it forward several inches (you will see the L-bracket on the rear of
the unit) until the connector disengages from the rear of the PDU.
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Figure 12
NT7D67CB Power Distribution Unit DC
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WARNING
Do not pull the blower unit out of the pedestal. The unit is heavy and

the blades on the blower may still be rotating up to 2 minutes after the
power is turned off.

5 Disconnect cables that run between the module above the pedestal
(module 0) and the PDU:

Remove the rear cover on the module.

Remove the 1/0 safety panel over the backplane in the module.
Disconnect the system monitor ribbon cable from module O.
Disconnect the large orange power connector (J1) from the PDU.

Note: To disconnect the power plug, you must press alatch trip on the
front and rear of the plug. Y ou may need to use a screwdriver blade
against the latch trip on the front of the plug.
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Tag and disconnect cables to the NT8D22 System Monitor faceplate.

Loosen the five screws that secure the NT7D10CA system monitor
assembly. Pull the assembly out of the pedestal far enough to disconnect
the cables to the PDU:

Disconnect the small orange connectors(J2 on the PDU, P2 on the
system monitor assembly) on the left side of the PDU.

Disconnect the flat white connector to the small circuit board (P1on
the PDU, J1on the system monitor assembly) on the right side of the
PDU.

Pull the system monitor assembly out of the pedestal along with the
attached ribbon cable and set it aside until the replacement PDU is
installed.

Remove the plastic safety cover over the terminal block on the PDU:
Loosen the three screws holding the cover.

Lift the cover up, then over the three mounting screws on the front
panel of the cover.

Tag and disconnect al wiring to the field wiring terminal block on the
PDU (see Figure 13).

CAUTION
Label wires carefully. Improper wiring can cause system damage.
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Figure 13
Field wiring terminals in the NT7D67CB PDU
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bracket at the rear of the PDU to protect against vibration during transit.
If the shipping screws were not removed during initial installation, you
must remove them now to pull the PDU out of the pedestal. Pull the
blower unit all the way out of the pedestal so you can access the shipping
screws on the leveling bracket.

Loosen the three screws that secure the PDU.

Remove the two vertical screws located in the rear of the PDU that
hold the L-bracket to the lower pedestal.

Pull the PDU out of the pedestal, being careful to not chafe the
cables against the pedestal.

Disconnect the frame ground wire from the PDU at the frame ground
bolt inside the pedestal.
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Installing equipment

1 Instal the replacement PDU:

Connect the frame ground wire from the PDU to the frame ground
bolt inside the pedestal.

Guide the connector for the power cable through the hole in the top
of the pedestal (do not allow the PDU to drop).

Gently push the PDU into the pedestal. Position the leveling bracket
(attached to the rear of the PDU) in the small opening toward the
front of the pedestal. The leveling bracket will support the back of
the PDU.

2 Install the NT7D10CA system monitor assembly:

Connect the small orange connectors{J2 on the PDU, P2 on the
system monitor assembly) on the left side of the PDU.

Connect the flat white connector to the small circuit board (P1on the
PDU, J10n the system monitor assembly) on the right side of the
PDU.

Guide the connector on the free end of the system monitor ribbon
cable (from J2) up through the hole in the top of the pedestal and
connect it to module 0.

Install and tighten the two vertical screws that attach the L-bracket
to the PDU.

Gently push the system monitor assembly into the pedestal.

3 Tighten the screws that secure the PDU and the system monitor
assembly.

4  Reconnect the remaining cables from module O:

Reconnect the large orange power connector (J1).
Replace the 1/0 safety panel.

Replace the rear cover to the module.
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5 Reconnect all external wiring to the field wiring terminal block on the
PDU:

Note: All wiring to the PDU must be routed within the cable-tie saddles
and under the cable restraint bar at the base of the pedestal.

+ Removethe plastic safety cover over the terminal block.
Connect the red BAT (-48 V) wires to the terminal block:
— for modules 0 and 1 connect to the BAT 0,1 terminal
- for modules 2 and 3 connect to the BAT 2,3 terminal

The safety ground/protective earth wires and all wiring to the

block in the PDU must be neatly routed within the cable-tie saddles and
under the cable restraint bar at the base of the pedestal. This insures that
thereisroomto install the PDU cover, safety cover, and rear grill.

Connect the black BATRTN (48 V return) wires to the terminal
block:

= for modules 0 and 1 connect to the BATRTN 0,1 terminal
«  for modules 2 and 3 connect to the BATRTN 2,3 terminal
Connect the orange (or white) wire to the LRTN terminal.

6 Reinstall the plastic safety cover over the terminal block.

7 Reseat the blower unit:

Lift the unit slightly and slide it into the pedestal glides. Set the
toggle switch to ON (right).

Tighten the screws on the front of the unit.
8 Reconnect cables to the system monitor faceplate.

9  Setall fivecircuit breakers on the PDU to OFF (down). Reconnect the
source of DC power.
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10

11
12

One at atime starting with the breaker for the blower unit, set the circuit
breakers on the PDU to ON (up). Make sure the green LED lights on the
power supply unit(s) in each module.

Note: Oninitial power up the blower may rotate slower than expected.
Asthe sensor detects heat, the blower will rotate more rapidly.

Replace the pedestal grillsin the front and rear.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8DO01 Controller Card

Use this procedure to replace a controller card.

See the XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

!

Turn off power to the module:

With AC power, set the associated circuit breaker on the module
power supply (MPDU) to OFF (down).

Note: If there are two circuit breakers on the MPDU, the top oneis
associated with the module power supply, the bottom one with the
ringing generator.

+  With DC power, set the switch on the module power supply to OFF
(down).

Software disable the controller card (and all cards connected to the
controller):

LD 32
DSXP x “x” is the controller card number

Unhook the locking devices on the card; pull it out of the card cage.
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Installing equipment

1 Insert the replacement card into the vacated slot and hook the locking
devices.

2 Turn on power to the module:

With AC power, set the associated circuit breaker on the MPDU to
ON (up).

With DC power, set the switch on the module power supply to ON
(up).

3 Watch the controller card as it runs a series of self-tests:

During the tests, the maintenance display on the card shows the code
for each test running (see “HEX” in the XI  input/output guide). If
the tests complete successfully, the display begins normal operation.
If the card continuously fails a test, the code for that test is displayed.

When IPE cards are installed, the red LED on the faceplate remains
lit for two to five seconds as a self-test runs. If the self-test completes
successfully, the LED flashes three times and remains it until the
card is configured and enabled in software, then the LED goes out.
If the LED does not follow the pattern described or operates in any
other manner (such as continually flashing or remaining weakly lit),
replace the card.

4  Software enable and test the controller card (and all cards connected to
the controller):
ENXP x

If thereisaproblem, an NPR, NWS, or SDL system message may
be produced and the red LED lights on the controller card.

If there is no problem, exit LD32:

ook

5 Tag defective equipment with adescription of the problem and package
it for return to arepair center.
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NT8D02, NT8D03, NT8D09, NT8D14, NT8D15, NT8D16
Intelligent Peripheral Equipment Card

Use this procedure to replace the following intelligent peripheral equipment
(IPE) cards:

— NT8D02 Digitd Line Card

— NT8D03 Analog Line Card

— NT8D09 Analog Message Waiting Line Card
— NT8D14 Universal Trunk Card

— NT8D15 E&M Trunk Card

I
1

NTS8D1 6 Digitone Receiver (DTR) Card

See te XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

t  Software disable the card:
LD 32
DISII sc “|'sc” are loop, shelf, and card numbers

You will see“NPR0O11” on the system terminal when the card is
disabled. Busy channelswill not be disabled until the call is

disconnected.

2 Unhook the locking devices on the card; pull it out of the card cage.
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Installing equipment

!

Set jumpers on the following replacement cards the same as on the card
you removed:

NT8D14 Universa Trunk Card
NT8D1S E&M Trunk Card

To check settings, see Circuit card installation and testing
(553-3001-211).

Insert the replacement card into the vacated slot and hook the locking
devices.

Note: When IPE cards are installed, the red LED on the faceplate
remains it for two to five seconds as a self-test runs. If the self-test
completes successfully, the LED flashes three times and remains lit until
the card is configured and enabled in software, then the LED goes out. If
the LED does not follow the pattern described or operates in any other
manner (such as continually flashing or remaining weakly lit), replace
the card.

Software enable the card:
ENLClsc

When the process is complete, you will receive a system response.

Exit LD32:
S TI T

Test the card:
LD30
SHLF 1s

Note: Thiscommand tests every card on the designated shelf.

+ |f thereisaproblem, an NPR system message is generated and the
red LED(s) on the faceplate of the card will remain lit.

If there is no problem, exit LD30:
kkkk

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D04 Superloop Network Card, QPC414 Network Card

Use this procedure to replace a superloop network card or network card.

See the XI J input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
All serviceson aloop are interrupted while the loop is disabled.

Removing equipment
1 Check the status of each loop on the network or superloop network card:

LD 32
STAT loop “loop” isaloop number

» If theresponse is DSBL for the loop(s), go to Step 2.

If there are responses other than DSBL , see “LD32" in the XI|
input/output guide for an interpretation.

2 Setthe Epb/Dis switchto Dis.

3 Tag and disconnect cables to the card you are removing.

4 Unhook the locking devices on the card; pull it out of the card cage.
Installing equipment

1 Set the Enb/Dis switch to Dis on the replacement card.

Note: On areplacement QPC414, set jumpers the same as on the card
you removed. If there is avintage change, be sure to check Circuit card
installation and testing (553-3001-211) for any differences.
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2 Insert the replacement card into the vacated slot and hook the locking
devices.

3 Connect cables to the replacement card.
4 Set the Enb/Dis switch to Enb on the replacement card.

5  Software enable each loop on the card:
ENLL loop

When the process is complete, you will receive a system response.
The card istested automatically when all loops are enabled.

If there is a problem, an NWS system message is generated and the
red LED on the faceplate of the card will flash (on the NT8D04) or
be steadily lit (on the QPC414).

111 }f*\ere is no problem, exit LD32:

6 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D17 Conference/TDS Card

The conference/TDS card provides conference functions on one loop and
both tone and digit switch (TDS) and multifrequency sender (MFS) functions
on a second loop. Use this procedure to replace a conference/TDS card.

See the X1/ input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Software disable the conference/TDS card:

LD 34orLD 38o0r LD 46

DISX loop InLD38 “loop” isthe conference loop which isthe
odd loop of the conference/TDS loop pair. In LD34
and LD46 “loop” isthe TDS/MFS loop which is the
even |loop of the conference/TDS loop pair.

Note: Y ou must use the command DISX to disable both loops and al
hardware functions. Disabling loops with the command DISL prevents
software from using the loops but does not disable the card.

2 Set the Enb/Dis switch to Dis.

3 Unhook the locking devices on the card; pull it out of the card cage.
Installing equipment

1 Set the Enb/Dis switch to Dis on the replacement card.

2 Set option switches and jumpers on the replacement card the same as on
the card you removed. If there is avintage change, be sure to check
Circuit card installation and testing (553-3001-211) for any differences.
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3

Insert the replacement card into the vacated slot and hook the locking
devices. Both red I.LEDs should flash three times and remain lit if the card
is good.

Set the Enb/Dis switch to Enb on the replacement card.

Software enable the card:

ENLX loop This prompt is available in LD34, LD38, and
LD46. Use the appropriate loop number (see
Step 1 in “Removing equipment” on page 83).

Note: You must enable the card with the command ENL X. Enabling the
loops with the command ENLL does not enable the card.

Test each loop on the card (when each test completes, enter — *¥%%¥):
Test TDS capability:

LD 34
TDS loop “loop” is an even loop number

+  Test Conference capability:

LD 38
CNFC loop “loop” is an odd loop number

¢ Test MFS capability:
LD 46
MFS loop “loop” is an even loop number

+ |fthereisaproblem, aTDS, CNF, or MFS system message is
generated and the appropriate red LED lights on the card faceplate.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D18 Network/DTR Card

The network/DTR card provides network and peripheral controller functions
along with Digitone receiver capability. Use this procedure to replace a
network/DTR card.

See the X| | input/output guide (553-3001-400) for adescription of all
maintenance commands and system messages.

WARNING

Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
All serviceson aloop are interrupted while the loop is disabled.

Removing equipment

1 Check the status of the superloop:
LD 32
STAT 28 the superloop must be loops 28-31

If the response isDSBL for all loops, go to Step 1 on page 85.

If there are responses other than DSBL , see“LD32" inthe X1 7
input/output guide (553-3001-400) for an interpretation.

2 SettheEnb/Dis switch to Dis.

3 Unhook the locking devices on the card; pull it out of the card cage.
installing equipment

1 Setthe Enb/Dis switch to Dis on the replacement card.

2 Insert the replacement card into the vacated slot and hook the locking
devices.

3 Set the Enb/Dis switch to Enb on the replacement card.
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4 Software enable the superloop:
ENLL 28

«  When the process is complete, you will receive a system response.

If thereis aproblem, an NPR system message is generated and the
red LED on the faceplate of the card lights.

If there is no problem, exit LD32:
*kk*k

5 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D19 Memory/Peripheral Signaling Card

Use this procedure to replace a memory/peripheral signaling card.

See the XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the NT8D19 card is removed.

1 Unhook the locking devices on the memory/peripheral signaling card;
pull it out of the card cage.

2 Insert the replacement card into the vacated slot and hook the locking
devices.

3  Thesystemwill sysload when the NT8D19 card isinserted.

Press the reload button on the QPC687 CPU Card to activate a clean
sysload.

4 Tag defective equipment with a description of the problem and package
it for return to arepair center.

Hardware replacement 553-3001-520




88 Replacing equipment

NT8D22 System Monitor

Use this procedure to replace the system monitor.

See the X117 input/output guide (553-3001-400) for adescription of all &
maintenance commands and system messages.

Removing equipment
1 Removethe grill on the rear of the pedestal.

2 Tag and disconnect cables to the system monitor. Figure 14 shows the
location of the system monitor in the rear of an AC-power pedestal.

Figure 14
NT8022 System Monitor in an AC-power pedestal
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Main circuit Power distribution Mounting
breaker unit-AC screws

3 Loosen the two screws on the card and pull it out of the slot.

Note: If aslave is removed, the master considers that slave and all slaves
with a higher address as disabled. For example, if the slave designated
“XSM 2" is disabled, the master also reports slaves3, 4, and up are
disabled.
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Installing equipment

1

Set option switches on the replacement card the same as on the card you
removed. If thereis avintage change, be sure to check Circuit curd
installation and testing (553-3001-211) for any differences.

Insert the replacement card into the vacated slot and tighten the two
screws on the front of the card.

Connect cables to the replacement card.
Replace the grill on the rear of the pedestal.

Test the system monitor:
LD 37
STAT XSM

If a single or master system monitor was replaced successfully, you
will receive system message “PWROOO XSMC 0000.”

If aslave was replaced successfully, you will receive “PWR053
XSMC xx 00" (“x” is the system monitor address).

If thereis aproblem with a slave, you will receive system message
“PWR013 XSMC xx 0 0.”

v If thereis no problem, exit LD37:
kokokok

6 Tag defective equipment with adescription of the problem and package

it for return to arepair center.
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NT8D41 Dual Port Serial Data Interface Paddle Board

The serial datainterface (SDI) paddle board attaches to the rear of the
backplane in an NT8D11 CE/PE or NT6D39 CPU/Network Module
backplane. Use this procedure to replace an SDI paddle board.

See the XI 1 input/output guide (553-3001-400) for adescription of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
If the system terminal is assigned to the SDI being replaced, assign it
to another port before this SDI is disabled.

Removing equipment

1 Software disable each port on the SDIJ paddle board:
LD 37
DISTTY x “Xx” isthe number of the interface device attached to

the port
2 Removetherear cover on the module.

3 Remove the 1/0 safety panel by turning the screws on each side. Set the
cover aside.

4 Set the Enb/Dis switch to the disable position (down) on the paddle
board.

CAUTION
To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.
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5 Tag and disconnect cables to the paddle board you are removing
(connector J1for port |, connector J2 for port 2).

- 6 Pull the paddle board out of the connector on the backplane.

Installing equipment

1  Set the Enb/Dis switch to the disable position (down) on the replacement
paddle board.

2 Set option switches on the replacement paddle board the same as on the
board you removed. If there is a vintage change, be sure to check Circuit
curd installation and testing (553-3001-211) for any differences.

3 Plug the replacement paddle board into the vacated connector on the
backplane.

4 Connect cables to the replacement paddle board.

5  Set the Enb/Dis switch to the enable position (up) on the replacement
paddle board.

6 Replacethe /O safety panel. Replace the rear cover on the module.

7  Software-enable and test each port on the paddle board:
ENL TTY x
TTY x

If thereisaproblem, an 10D system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:

*kkk

8 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D46AC Thermostat Harness

Use this procedure to replace the thermostat harness located in the top cap of
each column.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Disconnect the system monitor from the circuit breaker system:

Note: For system option21A, go to the note in Step 2.

Remove the grill on the rear of the column pedestal.

L oosen the two screws on the system monitor and pull it out afew
inches.

CAUTION
If the system monitor is not unseated, column operation will shut down
when the thermostat harness is disconnected.

2 Disconnect power to the top cap:
Remove the rear cover on the modul e below the top cap.
Remove the I/0O safety panel over the backplane.

Note: For system option21A, disconnect the cable to connector J3 on
the NT7D15 System Monitor at this point.

+ At the top of the rear of the module, disconnect the connector from
the module power harness.

Disconnect the pin headers on connector J2 on the backplane;
disconnect the ribbon cable connector.
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3 Remove the top cap:

Remove air exhaust grills at the front and rear of the top cap (see
Figure 15). Pull forward on the two clips underneath the front edge
of each grill and lift up to remove the grill.

Use a 5/16” socket wrench to remove the six bolts that secure the top
cap and perforated panel (see Figure 16). Lift off the top cap only.

Figure 15
Air exhaust grills on the top cap

. . ToP cap  Air exhaust gril}
Air exhaust grill

Module Clips

553-5886

Figure 16
Top cap assembly

Mounting bolts

Top cap

e
Front of column

Screw for LED bracket
on periorated panel
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4  Remove the thermostat harness:

Note: The column LED and LED wiring are part of the thermostat
harness.

¢ Pull the LED ring away from the LED mounting bracket (see
Figure 17). Y ou may need to loosen it with a standard screwdriver.

Figure 17
Mounting for the column LED

Mounting

Collar ~ LED bracket

(back)  ring
Collar
(front)

LED

T
Perforated panel
screw 553-3048

s  Pushthe LED back completely out of the collar on the LED
mounting bracket.

« Removethe LED ring by pulling it forward over the LED. Keep the
ring handy; you will use it with the replacement equipment.

Remove the screw that secures the perforated panel at the LED
mounting bracket.

Slide the perforated panel dlightly to the left (looking at it from the
rear of the column). Lift the panel and turn it over.

Clip all cable ties that secure the thermostat harness. Be careful not
to damage other wiring (such as the air probe harness).

Pull the LED through the rubber grommet at the front of the
perforated panel.

Remove the screws (two each) that secure the thermostats. Remove
the thermostats and wiring (see Figure 18).
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Figure 18
Thermostat  harness

To connector J2  Thermostats

Thermosta
wiring

Perforated
panel
(bottom)

Grommet

553-5884

»  Route the thermostat wiring on the perforated panel. At the rear edge
of the panel, route the wires with wiring for the air probe harness (or
top cap fan in system option 21A). Secure loose wiring to the
perforated panel with cable ties.

2 Turn the perforated panel over. Slide it slightly to the right (at the rear of
the column) so it isin a secure position. Position wiring from the
perforated panel so it rests in the cable well next to the orange connector
at the rear of the module (see Figure 19). Position the perforated panel
and install the screw that securesit at the LED mounting bracket.

+  Slidethe LED ring over the LED (see Figure 20). The ring will hang
loosely at this point.

¢ Gently push the LED forward completely through the collar on the
LED mounting bracket.

v Push the LED ring into position over the back of the collar and tight
against the LED mounting bracket.
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Figure 19
Routing the thermostat harness from the top cap
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Figure 20
Installing the column LED
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3 Install the top cap:

Position the top cap and install the six bolts that secure the top cap
and perforated panel.

Install the air exhaust grills at the front and rear of the top cap.
4 Reconnect power to the top cap:

Connect the ribbon cable connector to connector J2 on the
backplane. Line up the alignment tab on the connector and snap on
the pin headers to position the connector correctly (see Figure 21).

Connect the orange connector to the module power harness.

Hardware replacement 553-3001-520




Replacing equipment 97

Figure 21

Aligning the thermostat harness connector
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Note: For system option 21A, reconnect the cable to connector J]3 on the

system monitor at this point.

+  Replacetherear cover on the module.

5  Reconnect the system monitor to the circuit breaker system:

Note: For system option21A, skip this step (the system monitor is

already connected).

«  Push the system monitor into position and tighten the screws.

Replace the grill on the pedestal.

6 Tag defective equipment with a description of

it for return to arepair center.

the problem and package
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NT8D46AM, NT8D46DC Air Probe Harness

Use this procedure to replace the air probe harness located in the top cap of
each column (except option 21 A).

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

! Disconnect the air probe harness plug:
Remove the rear cover on the module below the top cap.
Remove the I/0 safety panel over the backplane.

At the top of the rear of the module, disconnect the orange connector
from the module power harness.

2 Remove the top cap:

Remove air exhaust grills at the front and rear of the top cap (see
Figure 22). Pull forward on the two clips underneath the front edge
of each grill and lift up to remove the grill.

Use a 5/16” socket wrench to remove the six bolts that secure the top
cap and perforated panel (see Figure 23). Lift off the top cap.

Figure 22
Air exhaust grills in the top cap
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Figure 23
Top cap assembly
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3

Remove the air probe harness:

Remove the screw that secures the perforated panel at the LED
mounting bracket.

Slide the perforated panel slightly to the left (looking at it from the
rear of the column). Lift the panel and turn it over.

Pull the air probe out of the clip holder (see Figure 24).

Clip cabletiesthat secure the air probe wiring. Be careful not to
damage other wiring (such as the thermostat harness).
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Figure 24
Air probe harness
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«  Remove the orange connector from the right-angle bracket at the top
of the module. Simultaneously push the four small snaps (two on
each side) on the connector to release it from the bracket (see
Figure 25).

Figure 25
Connector for the air probe harness
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{

Installing equipment
I Install the replacement air probe harness:
Gently push the air probe into the clip holder.

+  Route the air probe wiring on the perforated panel. At the rear edge
of the panel, route the wireswith wiring for the thermostat harness.
Secure loose cabling to the perforated panel with cableties.
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+  Turnthe perforated panel over. Slideit slightly to theright (at the
rear of the column) so it isin a secure position. Position wiring from
the perforated panel so it restsin the cable well next to the orange
connector at the rear of the module (see Figure 26).

Figure 26
Routing the air probe harness from the top cap
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+ Insert the orange connector into the right-angle bracket at the top of
the module. Simultaneously push the four small snaps on the
connector to insert it.

2 Install the top cap and perforated panel:

Position the perforated panel and install the screw that secures it at
the LED bracket.

Position the top cap and install the six bolts that secure the top cap
and perforated panel.

Install the air exhaust grills at the front and rear of the top cap.
3 Reconnect the air probe harness plug:

Connect the orange connector to the module power harness.

Replace the 1/0 safety panel.

Replace the rear cover on the module.

4  Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D52AB, NT8D52DD Pedestal Blower Unit

Use this procedure to replace a blower unit.

Removing equipment

1 Remove the front pedestal grill and set it aside. Figure 27 shows the
blower unit and its location in the front of the pedestal.
Figure 27

NT8D52 Blower Unit
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2 Turn off power to the blower unit:

With AC power, set the circuit breaker on the front of the unit to
OFF (down).

With DC power, set the toggle switch on the front of the unit to OFF
(left).

WARNING
Impellersin the blower unit do not stop instantly when the power is
turned off. Wait #wo full minutes before you remove the unit.
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Loosen the two screws on the front of the blower unit by turning them
counter-clockwise.

Grasp thelip at the top edge of the blower unit. Slide the unit out of the
glides and onto the bottom ledge of the pedestal. Lift the unit out of the
pedestal.

Note: Store the blower unit in an upright position.

Installing equipment

1
2

Set the replacement blower unit on the bottom ledge of the pedestal.

Tilt the back of the blower unit up dightly so it will dide into the pedesta
glides (you may need to lift the unit). Gently push the unit into position.

Tighten the screws on the front of the unit.

Turn on power to the blower unit:
With AC power, set the circuit breaker to ON (up).
With DC power, set the toggle switch to ON (right).

Note: Oninitial power up the blower may rotate slower than expected.
As the sensor detects heat, the blower will rotate more rapidly.

Fit the grill into the holes in the bottom ledge of the pedestal. Push the
grill back into alocked position.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D53AB Power Distribution Unit AC

Use this procedure to replace the power distribution unit (PDU) for
AC-powered systems.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Turn off power at the distribution box. If the column is not hardwired,
unplug the power cable.

2 Remove the grill on the rear of the pedestal. Figure 28 shows the location
of the unit in the rear of the pedestal.

Figure 28
NT8D53AB Power Distribution Unit AC

‘ System monitor Mounting screw
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Wiring
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Main circuit Power distribution Mounting
breaker unit — AC SCrews
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3 Loosen the three mounting screws that secure the field wiring access
plate). Lift the plate over the screws and set it aside.

Hardware replacement 553-3001-520




Replacing equipment 105

4 Tag and disconnect wiring to the LRTN, GND, L2, and L1 connections
on the right side of the field wiring terminal (see Figure 29). Push all the
wires down into the empty area under the pedestal.

CAUTION
Label wires carefully. They must be reconnected correctly or the
system may be damaged.

Figure 29
Connections at the field wiring terminal
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5 Tag and disconnect cables to the NT8D22 System Monitor. Loosen the
two retaining screws on the system monitor. Remove the card.

6 Disconnect cables to the module above the pedestal (module 0):
*  Removetherear cover on the module.
+ Remove the I/O safety panel over the backplane in the module.

+  Disconnect the power plug (J1) and system monitor ribbon cable to
the module.

Note: To disconnect the power plug, you must press alatch trip on the
front and rear of the plug. Y ou may need to use a screwdriver blade
against the latch trip on the front of the plug.
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7

Remove the six screws that position the PDU. Carefully pull the unit
straight forward out of the pedestal.

Installing equipment

1
2

8
9

Set the main circuit breaker on the replacement PDU to OFF (down).
Position the replacement PDU and gently push it into the pedestal.

Note: Be sure you push the unit straight back, so the connector on the
rear will seat properly with the blower unit connector. It may be easier to
position the PDU if you temporarily pull the blower unit out several
inches.

Reconnect cables to module 0:
Attach power plugJ1 and the system monitor cable.
Replace the /O safety panel.
Replace the rear cover.

Insert the system monitor. Tighten the screws on the card. Reconnect
cables to the system monitor faceplate.

Connect wiring to the right side of the field wiring terminal.

Position the field wiring access plate over the three mounting screws.
Tighten the screws.

Turn on power at the distribution box or plug in the power cable.
Set the main circuit breaker to ON (up).
Replace the pedestal grill.

10 Tag defective equipment with a description of the problem and package

it for return to arepair center.
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NT8D53AD Power Distribution Unit

Use this procedure to replace the power distribution unit (PDU); used in
option 21A.

WARNING
Module covers are rot hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Setthecircuit breaker on the PDU to OFF (down). Figure 30 shows the
location of the unit in the rear of the pedestal.

Figure 30
NT8D53AD Power Distribution Unit (option 21A)

fvﬁ
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Main circuit Power Dlstnbunon Unit
breaker (system gption 21A)

2 Unplug the power cable from the external outlet.

3 Disconnect the power cable from the pedestal to the module:
Remove therear cover on the module.
Remove the 1/O safety panel over the backplane.

Disconnect the power plug at connector J1.
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Note: To disconnect the power plug, you must press alatch trip on the

front and rear of the plug. Y ou may need to use a screwdriver blade
against the latch trip on the front of the plug.

Remove the six screws that position the PDU and lift the unit out of the
pedestal.

Remove the grill on the rear of the pedestal.
Tag and disconnect wiring to the rear of the panel:

Disconnect cables from the system monitor to connectors Cl and
c2.

Remove the cover over the terminal block (TB1). Disconnect wiring
from the power cord to connectorsL1 and L2 on the terminal block.

Disconnect the ground wiring from the ground bolt from inside the
pedestal.

CAUTION
Label wires carefully. They must be reconnected correctly or the
system may be damaged.

Installing equipment

1
2

Set the circuit breaker on the replacement panel to OFF (down).
Connect wiring to the replacement panel:
Install the ground bolt and wiring inside the pedestal.

Connect wiring from the power cord to connectors L1 and L2 on the
terminal block. Replace the cover over the terminal block.

Connect cables from system monitor to connectors Cl and C2.
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3 Reconnect the power cable from the pedestal to the module:
Attach the power plug at connector J1.

Replace thel/O safety panel.

Replace the rear cover on the module.
Position the replacement panel and replace the screws.
Plug the power cable into the external outlet.
Set the circuit breaker on the panel to ON (up).
Replace the pedestal grill.

Lo N o o1 b~

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D56AA, NT8D56AC, NT8D57 Module Power Distribution

Unit

Use this procedure to replace the following modul e power distribution units
(MPDUs):

NT8DS6AA single breaker MPDU for the NT8D29 CE Power
Supply AC

NT8D3S6AC single breaker MPDU for the NT7D14 CE/PE Power
Supply AC

NT8D57 dual breaker MPDU for the NT8D06 PE Power Supply AC and
NT8D21 Ringing Generator AC

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1

Remove the rear grill on the column pedestal. Set the main circuit
breaker to OFF (down).

CAUTION
Shutting off the main circuit breaker disables the entire column.

Remove the 1/0O safety panel over the backplane.
Tag and disconnect the power plugs to the MPDU.

Remove the metal plate covering the MPDU in the front of the module
by removing the mounting screw in each corner.

Unhook the locking devices on the power supply next to the MPDU. Pull
the power supply out of the card cage.
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6 Remove the mounting screws for the MPDU; the screw-heads are in the
wall of the power supply slot (see Figure 31). (Be careful-do not let the
screws fall into the module below.) Lift the unit out of the module.

Figure 31
Mounting screws for the MPDU
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power supply >
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Installing equipment
1 Set thecircuit breaker(s) on the replacement MPDU to OFF (down).

2 Position the replacement MPDU in the module. Install the mounting
screws through the wall of the power supply slot.

Reinsert the power supply and hook the locking devices.

I

Position the metal plate in front of the MPDU and install the mounting
screw in each corner.

Connect the power plugs to the rear of the MPDU.
Position the /0O safety panel. Tighten the screws.
Set the circuit breaker(s) on the replacement MPDU to ON (up).

o ~N o o1

Reset the main circuit breaker in the column pedestal to ON (up) and
replace the pedestal grill.

9 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NT8D1103 CE/PE Module Card Cage

To replace a defective backplane in an NT8D11CE/PE Module, you must

replace the card cage. Use this procedure to replace the CE/PE Module card
cage.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Unseat disksin the floppy disk unit (FDU) from the disk drives.
2 Turn off power to the column or the module power supply:

With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire
column must be shut down. This shuts down all functions in the
column.

With DC power, set the switch on the NT6D43 CE/PE Power
Supply to OFF (down). Set the circuit breakerfor just to
OFF (down) in the rear of the pedestal. (All other modulesin the
column retain power.)

CAUTION
If the system monitor is not removed, the system may shut down.
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Remove al cards from the module:
Tag and disconnect cables to all faceplate connectors.
Tag cards so they can be returned to the same slot. Remove cards.

Disconnect cables, plugs, and wires from the rear of the module to the
backplane:

Remove the 1/0 safety panel by turning the screws on each side. Set
the cover aside.

Tag and disconnect all cables from the backplane to the interior of
the 1/0 assembly.

Tag and disconnect all plugs, wires, and cables to the backplane.

Remove the two mounting screws that secure the rear of the card cage to
the module.

Remove the front cover plates on both sides of the card cage.

Remove the three mounting screws that secure the front of the card cage
to the bottom of the module. Pull the card cage out of the module.

Installing equipment

1

Slide the replacement card cage into position in the module. Install the
mounting screws at the front of the card cage.

Replace the front cover plates on both sides of the card cage.
Install the mounting screws at the rear of the card cage.

Reconnect cables, plugs, and wires from the rear of the module to the
backplane:

Connect al cables from the interior of the I/O assembly to the
backplane.

Connect all plugs, wires, and cables to the backplane.

Position the 1/0O safety panel. Tighten the screws.
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ol

Return cards to their slots. Reconnect all cables to faceplate connectors.

6 Reinstall the system monitor. Reconnect the RJ11 cables after it is
installed.

7 Turnon power to the column or the module power supply:

With AC power, set the main circuit breaker in the pedestal to ON
(up).

With DC power, set the breaker to ON (up) in the pedestal. Set the
switch to ON (up) on the power supply in the module.

8  Reinsert disks into the disk drive unit.

9  Tag defective equipment with adescription of the problem and package
it for return to arepair center.
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NT8D1303 PE Module Card Cage

To replace a defective backplane in an NT8D13 Peripheral Equipment
P Module, you must replace the card cage. Use this procedure to replace the PE
Module card cage.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Disable the peripheral equipment (PE) shelf:

LD 32
DISS1s “1 s” are the loop and shelf numbers

If a second shelf is assigned to a loop, disable that shelf also:

DISSI s

2 Turn off power to the column or the module power supply and ringing
generator (if equipped):

*  With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire :
column must be shut down. This shuts down all functions in the
column.

With DC power, set the switch on the NT6D40 PE Power Supply
and NT6D42 Ringing Generator to OFF (down). Set the circuit
breaker for just this to OFF (down) in the rear of the
pedestal. (All other modules in the column retain power.)
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3 Remove the NT8D22 System Monitor in the rear of the pedestal. (Do not
turn off the blower unit in the front of the pedestal.)

Note: If thisisthe master system monitor, disconnect the RJ11 cables
before you pull the system monitor out of the pedestal.

CAUTION
If the system monitor is not removed, the system may shut down.

4 Remove al cards from the module:
Tag and disconnect cables to all faceplate connectors.
Tag cards so they can be returned to the same slot. Remove cards.

5 Disconnect cables, plugs, and wires from the rear of the module to the
backplane:

Remove the 1/O safety panel by turning the screws on each side. Set
the cover aside.

Tag and disconnect all cables from the backplane to the interior of
the /0 assembly.

Tag and disconnect all plugs, wires, and cables to the backplane.

6 Remove the two mounting screws that secure the rear of the card cage to
the module.

7 Remove the front cover plates on both sides of the card cage.

8 Remove the three mounting screws that secure the front of the card cage
to the bottom of the module. Pull the card cage out of the module.

Installing equipment

1 Slidethe replacement card cage into position in the module. Install the
mounting screws at the front of the card cage.

2 Replace the front cover plates on both sides of the card cage.

3 Install the mounting screws at the rear of the card cage.
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Reconnect cables, plugs, and wires from the module to the backplane:

Connect all cables from the interior of the 1/0 assembly to the
backplane.

Connect all plugs, wires, and cables to the backplane.
Position the I/O safety panel. Tighten the screws.
Return cards to their slots. Reconnect all cables to connectors.

Reinstall the system monitor. If this is the master system monitor,
reconnect the RJ1 | cables after it is installed.

Turn on power to the column or the module power supply and ringing
generator:

With AC power, set the main circuit breaker in the pedestal to ON
(up).
With DC power, set the breaker to ON (up) in the pedestal. Set the

switch to ON (up) on the power supply and the ringing generator in
the module.

8 Enable the shelf:

ENLSI s

If a second shelf is assigned to a loop, enable that shelf also:

ENLSI s

Exit LD32:
LR T

Test the shelf by testing each loop with:
LD 30
SHLFIs

If there is a problem, an NWS system message is generated.

If there is no problem, exit LD30:
X T T3

Tag defective equipment with a description of the problem and package
it for return to a repair center.

Hardware replacement 553-3001-520




118 Replacing equipment

NT8D3403 CPU Module Card Cage

To replace a defective backplane in an NT8D34 CPU Module, you must
replace the card cage. Use this procedure to replace the CPU Module card
cage.

WARNING |
Module covers are rot hinged: do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
I The CPU on the backplane you are replacing must be inactive:
If you need to switchCPUs:

LD 35
SCPU

Set the Norm/Maint switch to Maint on the active CPU interface (IF)
card. (This keeps the system from switching to the inactive CPU.)

Set the Enb/Dis switch to Dis on the inactive interface card.

2 If the multi disk unit (MDU) or floppy disk unit (FDU) islocated in the
module, move the unit to the other CPU module:

Remove floppy disks from the disk drives.
Tag and disconnect cables to the unit.

Unhook the locking devices on the unit; pull it out of the card cage.

CAUTION
If you are moving an MDU, pull it forwardtwo or three inches, then
wait at least 10 seconds before you remove the MDU from the card
cage.
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* Insert the unit in an acceptable slot in the other CPU module. See
Circuit curd installation and testing (553-3001-21 1) for slot
assignments.

Return floppy disks to the disk drives.

Reconnect cables to the unit.
3 Turn off power to the column or the module power supply:

With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire
column must be shut down. This shuts down all functions in the
column.

»  With DC power, set the switch on the NT6D41 CE Power Supply to
OFF (down). Set the circuit breaker for just this module to OFF
(down) in the rear of the pedestal. (All other modules in the column
retain power.)

4 Remove the NT8D22 System Monitor in the rear of the pedestal. (Do not
turn off the blower unit in the front of the pedestal.)

Note: If thisisthe master system monitor, disconnect the RJ11cables
before you pull the system monitor out of the pedestal.

CAUTION
If the system monitor is not removed, the system may shut down.

5 Remove all cards from the module:
Tag and disconnect cables to all faceplate connectors.

Tag cards so they can be returned to the same slot. Remove cards.
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6

Disconnect cables. plugs, and wires from the rear of the module to the
backplane:

Remove the /0 safety panel by turning the screws on each side. Set
the cover aside.

Tag and disconnect all cables from the backplane to the interior of
the 1/0 assembly.

Tag and disconnect all plugs, wires, and cables to the backplane.

Remove the two mounting screws that secure the rear of the card cage to
the module.

Remove the front cover plates on both sides of the card cage.

Remove the three mounting screws that secure the front of the card cage
to the bottom of the module. Pull the card cage out of the module.

Installing equipment

!

Slide the replacement card cage into position in the module. Install the
mounting screws at the front of the card cage.

Replace the front cover plates on both sides of the card cage.
Install the mounting screws at the rear of the card cage.

Reconnect cables, plugs, and wires from the rear of the module to the
backplane:

Connect al cables from theinterior of the I/O assembly to the
backplane.

Position the 1/0 safety panel. Tighten the screws.
Return cards to their slots. Reconnect all cables to faceplate connectors.

Reinstall the system monitor. If thisis the master system monitor,
reconnect the RJ11 cables after it isinstalled.

Turn on power to the column or the modul e power supply:

With AC power, set the main circuit breaker in the pedestal to ON
(up)-

With DC power, set the breaker to ON (up) in the pedestal. Set the
switch to ON (up) on the power supply in the module.
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8 If the MDU or PDU is located in the module.
drive unit.

reinsert disks into the disk

9  Enable the CPL1:

Set the Enhb/Dis switch to Enb on the inactive interface card.
Set the Norm/Maint switch to Norm on the active interface card.
10 Test and switch CPUs:
TCPU
SCPU
If you are unable to test and switch CPUSs, check the extenders:
STAT EXT
Enable any that are disabled:

ENL EXT x “x” is the number of the extender pair
LR exit LD35

Tag defective equipment with a description of the problem and package
it for return to a repair center.

Hardware replacement 553-3001-520




122 Replacing equipment

NT8D3503 Network Module Card Cage

To replace a defective backplane in anNT8D35 Network Module, you must
replace the card cage. Use this procedure to replace the Network Module card
cage.

WARNING

Module covers are ot hinged: do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
[ Software disable the following:

Disable the ()P(C441 3-Port Extender (3PE) Card by disabling the
associated QPC215 Segmented Bus Extender (SBE) Card (the CPU
associated with the SBE must be inactive):

LD 35
DIS EXT xxx  Table 3 lists extender codes specified by “xxx”
i exit LD35

Disable all network loops on the shelf by disabling the peripheral
signaling card:

LD 32
DSPS x Table 4 lists the loops represented by “x”
Rk exit LD32

Disable al other cards that might be in the module, such as serial
datainterface (SDI) cards or primary rate interface (PRI) cards.

CAUTION
If the system terminal is assigned to anSDI that will be disabled,
assign it to another port before the SDI is disabled.
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Table 3
Extender codes
Extender number From To
0G0 CPU 0 Network Group 0
0G1 CPU 0 Network Group 1
0G2 CPU 0 Network Group 2
0G3 CPU 0 Network Group 3
0G4 CPU 0 Network Group 4
1G0 CPU 1 Network Group 0
1G1 CPU 1 Network Group |
1G2 CPU 1 Network Group 2
1G3 CPU 1 Network Group 3
1G4 CPU1 Network Group 4
Table 4
Network loop codes
Group/ Peripheral Loops
shelf signaling card disabled/enabled
o/o 0 0 15
0/1 1 16 - 31
1/0 2 32 - 47
1/1 3 48 - 63
2/0 4 64 79
2/1 5 80 - 95
3/0 6 96 - 111
3/1 7 112 - 127
4/0 8 128 - 143
471 9 144 - 159

2 If the multi disk unit (MDU) or floppy disk unit (FDU) islocated in the
module, unseat disks from the disk drives and move the MDU or FDU to
another location.

3 Turn off power to the column or the module power supply:

With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.
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WARNING
Due to hazardous voltage in AC-powered systems, power to the entire
cofumn must Be shut down. This shits down all fuhctions in"thé
column.

s With DC power, set the switch on the NT6D41 CE Power Supply to
OFF (down). Set the circuit breaker for just this module to OFF
(down) in the rear of the pedestal. (All other modules in the column
retain power.)

4 Remove the NT8D22 System Monitor in the rear of the pedestal. (Do not
turn off the blower unit in the front of the pedestal.)

Note: If thisisthe master system monitor, disconnect theRJ11 cables
before you pull the system monitor out of the pedestal.

CAUTION
If the system monitor is not removed, the system may shut down.

5 Remove al cards from the module:
Tag and disconnect cables to all faceplate connectors.
Tag cards so they can be returned to the same slot. Remove cards.

6 Disconnect cables, plugs, and wires from the rear of the module to the
backplane:

Remove the 1/O safety panel by turning the screws on each side. Set
the cover aside.

Tag and disconnect all cables from the backplane to the interior of
the /0 assembly.

Tag and disconnect all plugs, wires, and cables to the backplane.

7 Remove the two mounting screws that secure the rear of the card cage to
the bottom of the module.
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installing equipment
| Remove the front cover platcs 0N both sides of the card cage.

2 Remove the three mounting screws that secure the front of the card cage
to the bottom of the modulc. Pull the card cage Out of the module.

i~

Slide the replacement card cagc into position in the module. Install the
mounting screws at the front of the card cage.

4 RCph\CC the front cover plates (n both sides of the card cage

71

Install the mounting screws at the rear of the card cage.
6  Rcconnect cables. plugs. and wires to the hackpiano:

Connect all cables from the interior of the /() assembly to the
backplanc.

Connect all plugs. wires, and cables to the backplane.
Position the [/Q) safety panel. Tighten the screws.
7 Return cards to their slots. Reconnect all cables to connectors.

8 Rcinstall the system monitor. [ this is the master system monitor,
reconnect the RJ1 | cables after it is installed.

9 Turn on pOwcer 10 the column or the module power supply:

With AC power, set the main circuit breaker in the pedestal to ON
(up).

With DC power, set the breaker to ON (up) in the pedestal. Set the
switch to ON (up) on the power supply in the module.

]0 If the MDU or FDU is in the module, reinsert disks into the drive.
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I'l Software enable the following:

Enable the 3PE by enabling the associated SBE:
LD 35

ENL EXT xxx
ET T

. Enable the peripheral signaling card:
LD 32

ENPS x
g

. Enable any other disabled cards.

12 Test network loops:
LD 30
LOOP ALL

If there is a problem, an NWS system message is generated.

If there is no problem, exit LD30:
ok ok ok

13 Tag defective equipment with a description of the problem and package
it for return to a repair center.
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NT8D3703 IPE Module Card Cage

To replace a defective backplane in anNT8D37 | PE Module, you must
replace the card cage. Use this procedure to replace the |PE Module card
cage.

See the XI I input/output guide (553-3001-400) for adescription of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Software disable the controller card (and all cards connected to the
controller):
LD 32
DSXP x “x” is the controller card number

2 Turn off power to the column or the module power supply and ringing
generator (if equipped):

+  With AC power, set the main circuit breaker for the column to OFF
(down) in the rear of the pedestal.

WARNING
Due to hazardous voltage in AC-powered systems, power to the entire .
column must be shut down. This shuts down all functions in the
column.

With DC power, set the switch on the NT6D40 PE Power Supply
and NT6D42 Ringing Generator to OFF (down). Set the circuit
breaker for just this module to OFF (down) in therear of the
pedestal. (All other modules in the column retain power.)
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3 Remove the NT8D22 System Monitor in the rear of the pedestal. (Do
turn off the blower unit in the front of the pedestal.)

Note: If thisisthe master system monitor, disconnect the RJ11 cables
before you pull the system monitor out of the pedestal.

CAUTION
If the system monitor is not removed, the system may shut down.

4 Remove all cards from the module:
Tag and disconnect cables to all faceplate connectors.
Tag cards so they can be returned to the same slot. Remove cards.

5  Disconnect cables, plugs, and wires from the rear of the module to the
backplane:

Remove the /O safety panel by turning the screws on each side. Set
the cover aside.

Tag and disconnect all cables from the backplane to the interior of
the I/0O assembly.

Tag and disconnect all plugs, wires, and cables to the backplane.

6 Remove the two mounting screws that secure the rear of the card cage to
the module.

7 Remove the front cover plates on both sides of the card cage.

8 Remove the three mounting screws that secure the front of the card cage
to the bottom of the module. Pull the card cage out of the module.

Installing equipment

1 Slidethe replacement card cage into position in the module. Install the
mounting screws at the front of the card cage.

2 Replace the front cover plates on both sides of the card cage.

3 Install the mounting screws at the rear of the card cage.
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10

Reconnect cables, plugs, and wires from the rear of the module to the
backplane:

Connect al cables from theinterior of the I/O assembly to the
backplane.

Connect all plugs, wires, and cables to the backplane.
Position the 1/0O safety panel. Tighten the screws.
Return cards to their slots. Reconnect all cables to faceplate connectors.

Reinstall the system monitor. If thisis the master system monitor,
reconnect the RJ11 cables after it isinstalled.

Turn on power to the column or the module power supply and ringing
generator:

With AC power, set the main circuit breaker in the pedestal to ON
(up)-

With DC power, set the breaker to ON (up) in the pedestal. Set the
switch to ON (up) on the power supply and the ringing generator in
the module.

Software enable and test the controller card (and all cards connected to
the controller):

ENXP x “x” is the controller card number
Sk exit LD32

Test the shelf by testing each loop with

LD 30
SHLF s “1s” are the loop and shelf numbers

+  |f thereisaproblem, an NWS system message is generated.
If there is no problem, exit LD30:

» L2

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTNDO1 Integrated CPU/Memory Card
Use this procedure to replace the integrated CPU/memory (ICM) card.

See the X11input/output guide (553-3001-400) for adescription of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the ICM card is removed.

Removing equipment
1 Unhook the locking devices on the card; pull it out of the card cage.
2 Remove the NTND31 ROM Card from the ICM card:

On the top (component side) of the card, remove the screw and
washer at each corner of the ROM card.

Gently unplug the ROM card from the pin connector.

CAUTION
When you remove the ROM card, do not touch other components on
the ICM card.
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Installing equipment
1 Install the ROM card on the replacement ICM card:

Plug the ROM card into the pin connector.

Install the screw and washer at each corner of the ROM card.

2 Insert the replacement ICM card into the vacated slot and hook the
locking devices.

The system will sysload. Check system messages in the XII  input/output
guide (553-3001-400).

3 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTNDO2 Misc/SDI/Peripheral Signaling Card
Use this procedure to replace amisc/SDI/peripheral signaling (M SPS) card.

2

See the XI / input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the MSPS card isremoved. An
initialization will occur when the new card isinstalled.

Removing equipment

1 Software disable each serial datainterface (SDI) port configured on the
M SPS card:

LD37

DISTTY x “x” is the number of the interface device attached to
the port

2 Setthe Enb/Dis switch to Dis.

3 Disconnect the cable to the SDI connector from the faceplate of the card.
4 Unhook the locking devices on the card; pull it out of the card cage.
Installing equipment

1 Setthe Enb/Dis switch to Dis on the replacement card.

2 Set option switches and plugs on the replacement card the same as on the
card you removed. If there is a vintage change, be sure to check  Circuit
card installation and testing (553-3001-211) for any differences.

3 Connect the wire from the battery pack assembly to the connector on the
MSPS card (see Figure 32).
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Figure 32
Connector for the battery pack assembly

> <
E Battery Clip

J2
pack connector

553-5442

10

Insert the replacement card into the vacated slot and hook the locking
devices.

Connect the SDI cable to the replacement card.
Set the Enb/Dis switch to Enb on the replacement card.

Set the Enb/Dis switch on the NT8D18 Network/DTR Card to Dis, then
back to Enb.

Press the initialize (INIT) button on the NTNDO1ICM Card to activate
aclean initialization.

Software-enable and test each configured port on the MSPS card:
L D37

ENL TTY x

TTY x

The response should be:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789"#$ % *'& ()<>-.;,.7 READY FOR INPUT

Anything entered on the keyboard will be echoed until END isinput.

If thereisaproblem, an |OD system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:
kA kk

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTNDOS, QPC939 ROM Card

These read-only memory (ROM) cards attach to the QPC579 CPU Function
(FN) Card. Use this procedure to replace the ROM card.

See the XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize or sysload,
causing an interruption in call processing.

Removing equipment

1 To replace the ROM card you must disable and remove the function card.
Disable the function card by disabling the associated QPC580 CPU
Interface (IF) Card.

This CPU must be inactive. If you need to switch CPUs:
LD 35
SCPU

Set the Norm/Maint switch to Maint on the active interface card.
(This keeps the system from switching to the inactive CPU.)

Set the Enb/Dis switch to Dis on the inactive interface card.
2 Disconnect the cable between the function and interface cards.

3 Unhook the locking devices on the function card; pull it out of the card
cage.
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Gently unplug the ROM card from the connectors on the component side
of the function card.

CAUTION
When you remove the ROM card, do not touch other components on
the function card.

Installing equipment

1

Plug the replacement ROM card into the connectors on the component
side of the function card.

Reinsert the function card and hook the locking devices.
Connect the cable between the function and interface cards.
Enable the function card by enabling the interface card.
Set the Enb/Dis switch to Enb on the inactive interface card.
Set the Norm/Maint switch to Norm on both interface cards.

Test the CPU:
TCPU
SCPU

If thereisaproblem, a CED system message is generated.
If thereis no problem, exit LD3.5:

k& KK

Tag defective equipment with a description of the problem and package
it for returnto arepair center.
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NTNDO09, QPC583 Memory Card

Use this procedure to replace a memory card with a matching memory card.

Note: If you are replacing a 6 Mbyte memory card with a 12 Mbyte
memory card, you must perform a system reload (syload). See
“Replacing an NTND(09Bx 6 Mbyte Memory Card with anNTND09Cx
12 Mbyte Memory Card” on page 193 for detailed procedures.

See the XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are nor hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize, causing a
momentary interruption in call processing.

Removing equipment
1 Software disable the memory card:

The associated CPU must be inactive. If you need to switch CPUs:

LD 35
SCPU

All memory cards on this CPU must be disabled before the defective
memory card is removed. For each memory card:

DIS x “x” is a two-digit number-the first digit is the
associated CPU interface card and the second is
the memory card number
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CAUTION

All memory cards on this CPU must be software disabled to avoid the
possibility of asysload.

2

Unhook the locking devices on the card; pull it out of the card cage.

Installing equipment

!

Insert the replacement card into the vacated slot and hook the locking
devices.

Test and enable memory cards:

Test the replacement card:
MEM x

When the process is complete, you will receive a system response.

Enable each disabled memory card:
ENL x

Test the CPU:
TCPU

If there is a problem with one of the memory cards, a CED system
message is generated and the red LED lights on the faceplate of the
card.

Lf*t*rlere is no problem, exit LD3.5:

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTND10, QPC581 Changeover and Memory Arbitrator Card

Use this procedure to replace a changeover and memory arbitrator (CMA) .
card. £EA

See the X7 input/output guide (553-3001-400) for adescription of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize, causing a
momentary interruption in call processing.

Removing equipment
1 Software disable the CMA:

The associated CPU must be inactive. If you need to switch CPUs:

LD 35
SCPU

All memory cards served by the CMA must be disabled before the
CMA can be disabled. For each memory card:

DIS x “x” is a two-digit number- the first digit is the
associated CPU card and the second is the
memory card number

+ Disablethe CMA:
DIS CMA x “x” isthe CMA number Oor1

+  Set the Norm/Maint switch to Maint on the active QPC580 CPU
Interface (IF) Card.

Hardware replacement 553-3001-520




Replacing equipment 139

2 Set the Enb/Dis switch to Dison the CMA.

CAUTION

To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.

3 Tag and disconnect cables to the card you are removing; disconnect the
top cable first.

4 Unhook the locking devices on the card; pull it out of the card cage.

Installing equipment
1 Set the Enb/Dis switch to Dis on the replacement card.

Note: On anNTND10 card, for 768 K memory connect pins 2 and 3 on
the jumper at J3. For 1 M to 4 M memory connect pins 1 and 2.

2 Insert the replacement card into the vacated slot and hook the locking
devices.

3 Connect cables to the replacement card; connect the bottom cable first.
4 Set the Enb/Dis switch to Enb on the replacement card.
5  Software enable any cards that were disabled:

To enable the CMA:
ENL CMA x

To enable each memory card:
ENL x

Set the Norm/Maint switch to Norm on both interface cards.
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6 Test the CMA:
TCPU

A CEDO065 message may be generated from this test. If this occurs,
enter TCPU again to clear this condition.

+  If thereplacement CMA isfaulty, further system messages will be
generated and the red LED will light on the faceplate of the card.

If there is no problem, exit LD35:
*k k%

7 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTND15, NT8D68 Floppy Disk Unit
Use this procedure to replace the floppy disk unit (FDU).

See the X717 input/output guide (553-3001-400) for a description of al
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1

To software disable the FDU, log in on asystem terminal. At the >
prompt enter:
DIST

(This command is entered directly through the Overlay Loader program.
No other program should be active.)

Set the Enb/Dis switch to Dis on the associated QPC742 Floppy Disk
Interface (FDI) Card.

Remove the disks from the FDU.
Tag and disconnect the cable(s) to the faceplate of the FDU.

Unhook the locking devices on the FDU and pull the unit out of the card
cage.

Installing equipment

1

Insert the replacement FDU into the vacated slot and hook the locking
devices.

Connect the cable(s) to the replacement FDU.
Install the disks in the replacement FDU.
Set the Enb/Dis switch to Enb on the associated FDI.
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5 To software enable the FDU, at the > prompt enter:
ENLT

(This command is entered directly through the Overlay Loader.)

6 Testthe FDU:
LD 37
MSIO0

If thereis aproblem, an 10D system message is generated.

If there is no problem, exit LD37:
* k%%

7  Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTND16, NT8D69 Multi Disk Unit
Use this procedure to replace the multi disk unit (MDU).

See the X11input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Enter the Equipment Data Dump program:
LD 43

2 Set the Enb/Dis switch to Dis on the faceplate of both QPC584 Mass
Storage Interface (MSl) cards.

3 Remove the floppy disks from their disk drives.
4 Tag and disconnect the cable(s) to the faceplate of the MDU.

5 Unhook the locking devices on the MDU and gently pull the unit forward
two or three inches. Wait at least ten seconds, then pull the unit out of the
card cage.

CAUTION
You must wait at least 10 seconds before you remove the MDU from
the card cage. This allows the hard disk to stop.
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Installing equipment

1

o b~ W©WN

Insert the replacement MDU into the vacated slot and hook the locking
devices.

Connect the cable(s) to the faceplate of the MDU.
Install the floppy disks in the replacement MDU.
Set the Enb/Dis switch to Enb on both QPC584 MSI cards.

Restore data from the floppy disks to the hard disks. Enter:
RES

Test the MDU:
LD 37
MSI0

If there is a problem, an TOD system message is generated.

If there is no problem, exit LD37:

*kkk

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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NTND31 ROM Card

This read-only memory (ROM) card is attached to the NTNDO1 I ntegrated

CPU/Memory (ICM) Card. Use this procedure to replace anNTND31 ROM
Card.

See the X1 | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the ICM card is removed.

Removing equipment

1 Toreplace the ROM card you must remove the ICM card. Unhook the
locking devices on the ICM card; pull it out of the card cage.

2 Remove the ROM card from the ICM card:

*  On the top (component side) of the ICM card, remove the screw and
washer at each corner of the ROM card.

Gently unplug the ROM card from the pin connector.

CAUTION

When you remove the ROM card, do not touch other components on
the ICM card.
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Installing equipment
1 Install the replacement ROM card on the ICM card:

Plug the replacement ROM card into the pin connector.
Install the screw and washer at each corner of the ROM card.
2 Reinsert the ICM card and hook the locking devices. The system will
sysload at this point.

3 Tag defective equipment with a description of the problem and package
it for returnto arepair center.
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PO699798 Air Filter
Use this procedure to replace the air filter in the pedestal.

Note: Y ou do not need to power down the system to perform this
procedure.

1 Removethe pedestal front grill and set it aside. The air filter is directly
above the blower unit in aslot in the pedestal (see Figure 33).

Figure 33
Blower unit and air filter in the front of the pedestal

Air filter / o

Blower unit

553-3002

2 Crap the plagtic tabs on the front of the air filter. Pull the filter out of the
pedestal.
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3  Toingall aclean, dry air filter:

Make sure the plastic tabs will be on the front of the filter (see
Figure 34).

Gently push thefilter into the pedestal slot until it seatsfully in the
back.

Figure 34
Pull-tab locations on the air filter

Plastic tab Plastic tab

553-3049
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QMM42 Security Data Cartridge

Use this procedure to replace the data cartridge on the NT6D63 1/0O Processor
(TOP), QPC584 Mass Storage Interface (MST), or QPC742 Floppy Disk
Interface (FDI) Card.

See the Xl ] input/output guide (X53-3001 -400) for adescription of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
1 Disablethe host (MSI, FDI, or IQP) card.
For an MSI or FDI card, the associated CPU must be inactive.

If you need to switch CPUs:

LD 35
SCPU
whk et LD35

Software disable the MSI or FDI card:

LD 37
DISMSI 0

For an |OP card, software disable the |OP card associated with the
active CPU:

LD 137

DIS IOP this also disables the associated CMDU, or both
CMDUs if they arein sync

2 Set the Enb/Dis switch to Dis on the host card.

For an MSI or FDI card, also disconnect the cableto the card.

3 Unhook the locking devices on the card; pull it out of the card cage.
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4 Remove the screw that secures the data cartridge. Gently unplug the
cartridge from the connectors on the component side of the host card.

Installing equipment

I Plug the replacement data cartridge into the connectors on the
component side of the host card. Install the screw that secures the
cartridge.

CAUTION
To avoid system failure, the ID number on the data cartridge must
match the ID number of the system.

2 Reinsert the card and hook the locking devices.

For an MSI or FDI card, reconnect the cable to the card.
3 Set the Enb/Dis switch to Enb.
4 Test the host card.

For an MS! or FDI card:

LD 37
MSIO
EETT exit LD37

For an |OP card, test and enable the card:

LD 137

DIS IOP the card must be disabled for testing
TEST I10P

ENL I0P this also enables the CMDU(s)
sk exit LD137

If thereisaproblem, an 10D or CIOD system message is generated and
thered LED lights on the faceplate of the card.

5 Tag defective equipment with a description of the problem and package
it for return to arepair center.

Note: For dual CPU systems, repeat this procedure for the second data
cartridge.
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QPC43 Peripheral Signaling Card

Use this procedure to replace a peripheral signaling card.

See the X171 input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION

Disabling or removing a peripheral signaling card from a network
shelf disables all loops on that shelf.

Removing equipment

1

2
3

Check the status of the peripheral signaling card:
LD 32
STAT PER x  Table5 lists peripheral signaling card numbers

specified by “x”
« If the response is DSBL, go to Step 2.

If the response isENBL, enter DSPS x to disable the card, then go
to Step 2.

Set the Enb/Dis switch to Dis.

Unhook the locking devices on the card; pull it out of the card cage.

Installing equipment

1
2

Set the Enb/Dis switch to Dis on the replacement card.

Set the jumper plug on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check  Circuit curd
installation and testing (553-3001-211) for any differences.

Insert the replacement card into the vacated slot and hook the locking
devices.
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4 Set the Enb/Dis switch to Enb on the replacement card.
5  Software enable the card and loops serviced by the card:
ENPS x

When the process is complete, you will receive a system response.

If thereisaproblem, an NPR system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD32:
*k k%

6 Test each loop serviced by the peripheral signaling card:

LD 30
LOOP loop “loop” isaloop number
fekskek exit LD30

7  Tag defective equipment with a description of the problem and package
it for returnto arepair center.

Table 5
Peripheral signaling card numbers
Group/ Peripheral Loops
shelf signaling card disabled/enabled
o/o 0 0 - 15
0/1 ! 16 31
1/0 2 32 - 47
11 3 48 63
2/0 4 64 79
2/1 ] 80 - 95
3/0 b 96 - 111
3/1 7 112 - 127
4/0 8 128 - 143
4/1 9 144 - 159
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QPC215 Segmented Bus Extender Card

Use this procedure to replace a segmented bus extender (SBE) card.

See the X117 input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING

Module covers are K0! hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Software disable the SBE (the QPC441 3-Port Extender Card will also
be disabled):

The CPU associated with the SBE must be inactive. To switch

CPUs:

LD 3.5
SCPU

Disable the SBE:

DIS EXT xxx Table 6 lists extender codes specified by “xxx”

Table 6
Extender codes
Extender number From To

0GO CPUO Network Group 0
0G1 CPU 0 Network Group 1
0G2 CPU 0 Network Group 2
0G3 CPU 0 Network Group 3
0G4 CPU 0 Network Group 4
1G0 CPU 1 Network Group 0
1G1 CPU 1 Network Group 1
1G2 CPU 1 Network Group 2
1G3 CPU 1 Network Group 3
1G4 CPU 1 Network Group 4
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2
3
4

Set the Enb/Dis switch to Dis.
Tag and disconnect cables to the card.

Unhook the locking devices on the card; pull it out of the card cage.

installing equipment

|
2

Set the Enb/Dis switch to Dis on the replacement card.

Set option switches on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check  Circuit curd
installation and testing (553-3001-211) for any differences.

CAUTION
Incorrect switch settings on the SBE can cause a system failure.

Insert the replacement card into the vacated slot and hook the locking
devices.

Connect cables to the replacement card.
Set the Enb/Dis switch to Enb on the replacement card.
Software enable and test the SBE card:

ENL EXT xxx
TCPU
SCPU

When the process is complete, you will receive a system response.

If there is a problem, a CED system message is generated and the red
LED lights on the faceplate of the appropriate card.

If there is no problem, exit LD35:
*k k%

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC412 InterGroup Switch Card

Use this procedure to replace an intergroup switch (IGS) card.

See the XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment
I Software disable the IGS:
The associated CPU must be inactive. If you need to switchCPUs:

LD 35

SCPU switch CPU
FhE exit LD35
Disable the IGS:

LD 39

DIS IGS xx “xx" isthe IGS card number — 0 to 19

Y ou will see | SR043 on the system terminal when the card is
disabled. Busy channelswill not be disabled until the call is
disconnected.

2 Set the Enb/Dis switch to Dis.

CAUTION
To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.

3 Tag and disconnect cables to the card you are removing.

4 Unhook the locking devices on the card; pull it out of the card cage.
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Installing equipment
1 Set the Enb/Dis switch to Dis on the replacement card.

2 Insert the replacement card into the vacated slot and hook the locking
devices.

3 Connect cables to the replacement card.
4 Set the Enb/Dis switch to Enb on the replacement card.
5 Software enable and test the IGS:

ENL 1GS xx
STAT IGS

When the process is complete, you will receive a system response.

If there is a problem, an ISR system message is generated and the red
LED lights on the faceplate of the card.

Lf*'irlere is no problem, exit LD39:

6 TestthelGScards:

LD 45
NSG

If thereis a problem, a CED system message is generated.

If there is no problem, exit LDA45:
*k k%

7 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC441 Three-Port Extender Card

Use this procedure to replace a three-port extender (3PE) card.To software
disable the 3PE card:

In option 61, go directly to Step 2 on page 159.

In option 71, you must disable the associated QPC215 Segmented Bus
Extender (SBE) Card. Go to Step 1 on page 158.

In options 61C and 81, you must disable the associated NT6D6S Core to
Network Interface (CNI) Card. Go to Step 1 on page 158.

Note I: In any Network Module, before you hardware disable the 3PE
card you must software disable the QPC43 Peripheral Signaling Card,
the QPC412 Intergroup Switch (IGS) Card, and any serial datainterface
(SDI) cardsin the card cage.

Note 2. Inoptions61C and 81, if you are replacing the 3PE card in the
Core/Network or Core Module, before you hardware disable the 3PE
card you must software disable the QPC471 or QPC775 Clock Controller
Card on the same CPU. Make sure the replacement card is QPC441
vintage F or later.

See the XI | input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize, causing a
momentary interruption in call processing.
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Removing equipment

1 Software disable the 3PE. The CPU associated with the SBE or CNI card
must be inactive:

In option 71, if you need to switchCPUs:

LD 35
SCPU

Disable the SBE card:
DIS EXT xxx  Table7 lists extender codes specified by “xxx”

Hokkk exit LD35

Table 7

Extender codes

Extender number From To

0G0 CPU 0 Network Group 0
0G1 CPU 0 Network Group 1
0G2 CPU 0 Network Group 2
0G3 CPU 0 Network Group 3
0G4 CPU 0 Network Group 4
1G0 CPU 1 Network Group 0
1G1 CPU 1 Network Group 1
1G2 CPU 1 Network Group 2
1G3 CPU 1 Network Group 3
1G4 CPU 1 Network Group 4

In options 61C and 81, check the status of all configured CNI cards
and the network Group number of both ports on each CNI card:

STAT CNI

The CPU associated with the CNI card must become inactive. If you
need to switch CPUs:

LD 135
SCPU
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Disable the CNI port associated with the 3PE card:

DISCNIcsp “c”istheCPU (0or1),“s” isthe card slot
(8-12),"p" istheport (O or 1)
wekkok exit LD135

In options 61C and 81, if the 3PE card isin the Core or
Core/Network Module, you must disable the clock controller card in
that module. Check the status of the clock:

LD 60
SSCK x “x” is the CPU (0 or)

If the clock is active, switch the clock to make it inactive:

SWCK
Disable the clock:
DIS CC x
kekkk exit LD60
Go to Step 5 on page 160.
2 Software disable the associated peripheral signaling card:
LD 32
DSPS x Table 8 lists periphera signaling card numbers
specified by “x”
kb exit LD32
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Table 8
Peripheral signaling card numbers
Group/ Peripheral Loops
shelf signaling card disabled/enabled
o/o 0 0 - 15
0/1 1 16 - 31
1/0 2 32 - 47
1/1 3 48 - 63
2/0 4 64 - 79
2/1 5 80 - 95
3/0 6 96 - "1
3/1 7 112 - 127
4/0 8 128 - 143
4/1 9 144 - 159
CAUTION

If the system terminal is assigned to an SDI port that will be disabled,
assign it to another port before the SDI is disabled.

4  Software disable the associated 1GS cards:

LD 39
DISI IGS x “x” is the IGS card number- 0 to 19
ek exit LD39

Y ou will see 1 SR043 on the system terminal when the card is disabled.
Busy channels will not be disabled until the call is disconnected.

5  Set the Enb/Dis switch on the 3PE to Dis.

6 Tag and disconnect cables to the 3PE.

7 Unhook the locking devices on the card; pull it out of the card cage.
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Installing equipment
| Set the Enb/Dis switch to Dis on the replacement 3PE card

2 Set option switches on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check Circuit card
installation and testing (553-3001-211) for any differences.

3 Insert the replacement card into the vacated slot and hook the locking
devices.

4 Connect cables to the replacement card.

Set the Enb/Dis switch to Enb on the replacement card.

6 Enable cards.
In options 61 and 71.:
LD 35
ENL EXT xxx Table 7 lists extender codes
deotsesk exit LD35

*  Press the Man Int button to initialize the system.
In options 61C and 81, enable and test the CNI and 3PE cards:

LD 135

ENL CNIcsp CPU (Oor 1). Sot (8-10), port (0 or 1) for
option 81 and slot 12, port O for option 61C.

ik exit LD35

If the LED on the 3PE card turns off, go to Step 7. If the LED stays
lit, press the Man Int button to initialize the system.

In options 61 C and 81, if the 3PE card is in the Core/Network or the
Core Module, enable the clock controller card:
LD 60

ENL CC x
EEET exit LD60

If thereisaproblem, a CED or CCED system message is generated and
thered LED lights on the faceplate of the appropriate card.
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7  Check to seethat all cards were enabled.
Check the status of the |GS card:

LD 39
STAT IGS x “x” is the IGS card number - 0to 19

If the card is still disabled, enableit:

ENL 1GS xx
BRER exit LD39

Check the status of SDI ports:

LD 37

STAT

If any port still disabled, enableit:
ENLTTY X

ko exit LD37

Check the status of the peripheral signaling card:
LD 32
STAT PER x  Table8lists peripheral signaling card numbers

If the card is still disabled, enable it:
ENPS x
Hkkk exit LD32

8 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC471, QPC775 Clock Controller Card

Use this procedure to replace a clock controller (CC) card.

Note: The QPC775 Clock Controller is used in Canadian and

International applications. QPC775 and QPCA471 cards may not be
combined in one system.

the XI ] input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Theclock controller card must be on the inactive CPU. If you need to
switch the active CPU:

LD 35 (for other than option 81) or LD 135 (for options 61C and 81)
SCPU
LS

2  Disable the clock controller card:
The card you are removing must be inactive:
LD 60

Inasingle CPU system:

Disable the clock controller card.
DISCC x “x” is the card number-O or 1

In adual CPU system:

Check the status of the clock controller card you are removing.

SSCK x “x” isthe card number =0or 1
If the clock is active, switch clocks.
SWCK switch system clock from active to standby
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Make sure the card you are removing is disabled and the other
clock controller card is active and in free run mode.

SSCK x

TRCK FRUN
Disable the clock controller card you are removing.
DISCC x “x” isthe card number —=Oor 1

3 Set the Enb/Dis switch to Dis on the card you are removing.

CAUTION

To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.

4 Tag and disconnect cables to the card you are removing.

5 Unhook the locking devices on the card; pull it out of the card cage.

Installing equipment
1 Set the Enb/Dis switch to Dis on the replacement card.

2 Set option switches on the replacement card. If there is a vintage change,
be sure to check Circuit card installation and testing (553-3001-211) for
any differences.

3 Insert the replacement card into the vacated slot and hook the locking
devices.

4 Connect cables to the replacement card.
§  Setthe Enb/Dis switch to Enb on the replacement card.
6 Software enable the card:

ENL CC x

Note: With avintage H clock controller card, do not issue the tracking
(TRCK) or status (SSCK) commands at thistime. If you do issue these
commands, the system may respond with an inaccurate error condition.
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» In asingle CPU system, complete the replacement procedure by
exiting LD60:

Fekskok
+ Inadual CPU system proceed with the following steps.

7 Switch CPUs:

LD 35 (for other than option 81) or LD 135 (for options 61 C and 8 1)
SCPU

Hkkk

8 Activate the newly installed card and verify thatit is active:

LD 60
SWCK
SSCK x
9 If applicable, issue a tracking command:

TRCK aaa “aad’ is PCK for track primary clock, SCLK for
track secondary clock, or FRUN for free run mode

Note: Set the clock source to the status it was in before the replacement
procedure.

10 Verify clock switch-over and tracking:

SWCK
SSCK x
wdkE exit LD60

11 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC477 Bus Terminating Unit
Use this procedure to replace a bus terminating unit (BTU).

Note: Check the codes on all replacement BTUs.

¢ QPC477A10 and QPC477B10 BTUs are interchangeable in
NT8D35 Network Modules.

QPC744B10 BTUs must be used in NT6D60 Core Modules.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

—

w

o BN~

Turn off power to the module:

With AC power, set the circuit breaker on the Module Power
Distribution Unit (MPDU) to OFF (down).

With DC power, set the switch on the power supply to OFF (down).
Remove enough cards on both sides of the BTU to access the unit.

See Circuit installation and testing (553-3001-211) for BTU dot
locations.

Gently pull the BTU out of the card cage.

Insert the replacement BTU into the vacated slot.

Reinstall the cards on both sides of the BTU.

Turn on power to the module:

*  With AC power, set the MPDU circuit breaker to ON (up).
With DC power, set the power supply switch to ON (up).

Note: As necessary, software reenable cards in the module. See the
appropriate replacement procedures in this document.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC513, QPC841 Serial Data Interface Card

Use this procedure to replace a serial datainterface (SDI) card.

See the X171 input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
If the system terminal is assigned to the SDI being replaced, assign it
to another port before this SDI is disabled.

Removing equipment

1 Software disable each port on the SDI:
LD 37

DISTTY x “x” is the number of the interface device attached to
a port

2 Set the Enb/Dis switch to Dis.

CAUTION
To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.

3 Tag and disconnect cables to the card you are removing.

4 Unhook the locking devices on the card; pull it out of the card cage.
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Installing equipment

1
2

Set the Enb/Dis switch to Dis on the replacement card.

Set option switches on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check  Circuit card
installation and testing (553-3001-211) for any differences.

Insert the replacement card into the vacated slot and hook the locking
devices.

Connect cables to the replacement card.
Set the Enb/Dis switch to Enb on the replacement card.
Software enable each port on the card:
ENLTTY x
When the process is complete, you will receive a system response.

If thereisaproblem, an IOD system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:

*kkk

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC579 CPU Function Card
Use this procedure to replace a CPU function (FN) card.

See the XI | input/output guide (553-3001-400) for a description of al
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize, causing a
momentary interruption in call processing.

Removing equipment

1 Disable the function card you are replacing by disabling the associated
QPC580 CPU Interface (IF) Card. This CPU must be inactive.

¢+ If you need to switchCPUs:

LD 35
SCPU

»  Set the Norm/Maint switch to Maint on the active interface card.
(This keeps the system from switching to the inactive CPU.)

v Set the Enb/Dis switch to Dis on the inactive interface card.
2 Disconnect the cable between the function card and the interface card.

3 Unhook the locking devices on the card; pull it out of the card cage.
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4 Gently unplug the ROM Card from the connectors on the component side
of the function card.

CAUTION
When you remove the ROM card, do not touch other components on
the function card.

installing equipment

1 Plug the ROM card into connectors on the component side on the
replacement function card.

2 Insert the replacement function card into the vacated slot and hook the
locking devices.

3 Connect the cable between the replacement function card and the
interface card.

4  Enable the function card by enabling the interface card:
Set the Enb/Dis switch to Enb on the inactive interface card.

Set the Norm/Maint switch to Norm on both interface cards.
5 Test and switch CPUs:

TCPU
SCPU

If thereis aproblem, a CED system message is generated.

I*f* ylere is no problem, exit LD35:

6 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC580 CPU Interface card

Use this procedure to replace a CPU interface (IF) card.

See the X171 input/output guide (553-3001-400) for a description of all
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
At some point in this procedure the system may initialize, causing a
momentary interruption in call processing.

Removing equipment
1 Disabletheinterface card. This CPU must be inactive.
If you need to switch CPUs:

LD 35
SCPU

Set the Norm/Maint switch to Maint on the active interface card.
(This keeps the system from switching to the inactive CPU.)

Set the Enb/Dis switch to Dis on the inactive interface card (the one
you are replacing).

2 Disconnect the cable between the interface card and the QPC579 CPU
function card.

3 Unhook the locking devices on the card; pull it out of the card cage.
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Installing equipment

1
2

Set the Enb/Dis switch to Dis on the faceplate of the replacement card.

Insert the replacement card into the vacated slot and hook the locking
devices.

Connect the cable between the interface card and the function card.
Enable the interface card:

Set the Enb/Dis switch to Enb on the replacement card.

Set the Norm/Maint switch to Norm on both interface cards.
Test and switch CPUs:

TCPU
SCPU

If there is a problem, a CED system message is generated and the red
LED lights on the faceplate of the card.

If there is no problem, exit LD35:
* %k k%

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC584 Mass Storage Interface Card

Use this procedure to replace a mass storage interface (MSl) card. Seethe
XI 7 input/output guide (553-3001-400) for a description of al maintenance
commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

I Save the current data configuration to the disk drive unit:

LD 43
EDD execute data dump
sk exit LD43

2 Disable the MSI card:

The associated CPU must be inactive. If you need to switch CPUs;

LD 35

SCPU
Rk

Software disable the MSI card:

LD 37

DISMSI0
sk

Set the Enb/Dis switch to Dis on the faceplate of the MSI card.

CAUTION

To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.
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3
4

5

Tag and disconnect the cable to the card you are removing.
Unhook the locking devices on the card; pull it out of the card cage.

Remove the screw that secures the QMM42 Data Cartridge. Gently
unplug the cartridge from the connectors on the component side of the
MSI card.

Installing equipment

1

Plug the data cartridge into the connectors on the component side of the
replacement MSI card. Install the screw that secures the cartridge.

Set the Enb/Dis switch to Dis on the replacement card.

Set option switches on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check Circuit curd
installation and testing (553-3001-211) for any differences.

CAUTION
Incorrect switch settings on an  MSI card can cause a system failure.

Insert the replacement card into the vacated slot and hook the locking
devices.

Connect the cable to the replacement card.
Set the Enb/Dis switch to Enb on the replacement card.
Switch to the active CPU:

LD 35
SCPU
ELTE
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10

Test the MSI card:

LD 37
MSIO

If thereisaproblem, an 10D system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:
Fo ok ok

Restore the current data configuration:

LD 43

RES
e

Note: If three system software disks are used, disks Al and B1 must be
installed in the disk drive units after the restore operation.

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC659 Dual Loop Peripheral Buffer Card
Use this procedure to replace a dual |oop peripheral buffer (DLB) card.

See the XI 1 input/output guide (553-3001-400) for a description of al
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Service is interrupted when a loop is disabled.

Removing equipment
1 Software disable the dual loop peripheral buffer:

LD 32
DISSIs “1 s” are the loop and shelf numbers

2 Setthe Enb/Dis switch to Dis.

3 Tag and disconnect cables to the card you are removing.

4 Unhook the locking devices on the card; pull it out of the card cage.
Installing equipment

1 Set the Enb/Dis switch to Dis on the replacement card.

2  Set option switches on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check  Circuit card
installation and testing (553-3001-211) for any differences.

3 Insert the replacement card into the vacated slot and hook the locking
devices.

4  Connect cables to the replacement card.

5 Set the Enb/Dis switch to Enb on the replacement card.
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Software enabl e the replacement card by enabling the shelf:
ENLSI s
*  When the process is complete, you will receive a system response.

11; mere is no problem, exit LD32:

Test each shelf:

LD 30
SHLF 1 s

+ |If there is a problem, an NWS system message is generated and the
appropriate red LED lights on the faceplate of the card.

. Lf*glere is no problem, exit LD30:

Tag defective equipment with a description of the problem and package
it for returnto arepair center.
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QPC687 CPU Card
Use this procedure to replace the CPU card.

See the X1 | input/output guide (553-3001-400) for a description of al
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the CPU card is removed.

Removing equipment
1 If the serial datainterface (SDI) port is used, software disableit:

LD 37
DISTTY x “x” isthe number of the interface device attached to

the port
2 Disconnect the cable to the SDI port.
3 Unhook the locking devices on the card; pull it out of the card cage.

4 Gently unplug the QPC940 ROM Card from the connectors on the
component side of the CPU card.

CAUTION
When you remove the ROM card, do not touch other components on
the CPU card.
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Installing equipment

1

Plug the ROM card into the connectors on the component side on the
replacement CPU card.

Set option switches and plugs on the replacement card the same as on the
card you removed. If there is a vintage change, be sure to check  Circuit
card installation and testing (553-3001-211) for any differences.

Connect the cable to the SDI port.

Insert the replacement card into the vacated slot and hook the locking
devices.

The system will sysload, or initialize, or both. Check system messages in
the X717 input/output guide (553-3001-400).

If the SDI port is used, software-enableit:

LD37
ENL TTY x
TTY X

The response should be:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789"#$ % *1 & ()<>-.;,.7 READY FOR INPUT

Anything entered on the keyboard will be echoed until END isinput.

If thereisaproblem, an |OD system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:
EE 2]

Tag defective equipment with a description of the problem and package
it for return to arepair center.
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QPC742 Floppy Disk Interface Card

Use this procedure to replace afloppy disk interface (FDI) card. Seethe X |
input/output guide (553-3001-400) for adescription of all maintenance
commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

Removing equipment

1 Save the current data configuration to the disk drive unit:

LD 43
EDD execute data dump
kR exit LD43

2 Disablethe FDI card:

The associated CPU must be inactive. If you need to switchCPUs:

LD 35
SCPU

EER S

Software disable the FDI card:

LD 37

DIS MSI0
LE ]

Set the Enb/Dis switch to Dis on the faceplate of the FDI card.

CAUTION

To avoid interrupting service, set Enb/Dis switches to Dis before
disconnecting or connecting cables.

Hardware replacement 553-3001-520




Replacing equipment 181

Tag and disconnect the cable to the card you are removing.
Unhook the locking devices on the card; pull it out of the card cage.

Remove the screw that secures the QMM42 Data Cartridge. Gently
unplug the cartridge from the connectors on the component side of the
FDI card.

Installing equipment

1 Plug the data cartridge into the connectors on the component side of the
replacement FDI card. Install the screw that secures the cartridge.

2 Set the Enb/Dis switch to Dis on the replacement card.

3 Set option switches on the replacement card the same as on the card you
removed. If there is a vintage change, be sure to check  Circuit card
installation and testing (553-3001-211) for any differences.

CAUTION
Incorrect switch settings on an FDI card can cause a system failure.

4 Insert the replacement card into the vacated slot and hook the locking
devices.

5  Connect the cable to the replacement card.

6  Set the Enb/Dis switch to Enb on the replacement card.

7 Switch to the active CPU:

LD 35
SCpPU

sekkek
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§ Testthe FDI card:

LD 37
MSI 0

If thereisaproblem, an IOD system message is generated and the
red LED lights on the faceplate of the card.

If there is no problem, exit LD37:
kkdok

9 Restore the current data configuration:

LD 43

RES
LR L

Note: If three system software disks are used, disks Al and Bl must be
installed in the disk drive units after the restore operation.

10 Tag defective equipment with adescription of the problem and package
it for return to arepair center.
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QPC940 ROM Card

This read-only memory (ROM) card is attached to the QPC687 CPU Card.
Use this procedure to replace a QPC940 ROM Card.

See the X1 I input/output guide (553-3001-400) for a description of al
maintenance commands and system messages.

WARNING
Module covers are not hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.

CAUTION
Call processing will stop when the CPU card is removed.

Removing equipment

I Toreplacethe ROM card you must remove the CPU card. Unhook the
locking devices on the CPU card; pull it out of the card cage.

2  Gently unplug the ROM card from the connectors on the component side
of the CPU card.

CAUTION

When you remove the ROM card, do not touch other components on
the CPU card.
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Installing equipment

I Plug the replacement ROM card into the connectors on the component
side of the CPU card.

2 Reinsert the CPU card and hook the locking devices. The system will
sysload at this point.

3 Tag defective equipment with a description of the problem and package
it for return to arepair center.
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Replacing an NT7D10 PDU with an
NT7D67CB PDU

Use this procedure to replace anNT7D 10 PDU with anNT7D67CB PDU in
DC-powered systems.

Note I: The NT7D67CB PDU replaces the NT7D [() PDU. However.
both PDUs may be used in asystem.

Note 2.  Conduit is not required with the NT7D67CB PDU but may be
used.

Before you begin this procedure. prepare for the installation:

— Additional wire may be required (see Step 1).
— Anelectric drill. fitted with a .234-in. metal bit must be available.
~ A Rear Mount Conduit Kit (NT7D0902) must be available.

WARNING
Module covers are nor hinged; do not let go of the cover. Lift the cover
away from the module and set it out of your work area.
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Replacing an NT7D10 PDU with an NT7D67CB PDU

Removing equipment

!

Check the length of existing wire to the PDU. Due to the location of the
field wiring terminal block on the NT7D67CB PDU, 6 to 9 inches more
length is required to reach its terminals than is required to reach those on
the NT7D10 PDU.

Note |: The existing service loop where wire enters the pedestal may
have enough excess length or enough slack wire may exist in the conduit
path from the power plant to allow pulling a sufficient amount through
to the pedestal. Figure 39, located further on in this procedure, shows the
location on the NT7D67CB PDU to which wiring must extend. If
existing wiring will not reach, replace the entire wire run from the power
plant. Do not splice short pieces of wire onto the end of existing wiring.

Note 22 If aQCAD321 or an NT6D53 junction box isinstalled on the
power feed to the console, the wiring from the power plant may haveto
be altered as follows:

« If five#4 AWG wires are run from the power plant to the junction
box (two BAT, two RTN, and one LRTN), then the junction box
must rot be used. The junction box must be removed and the entire
wire run from the power plant to the pedestal must be replaced. Do
not splice short pieces of wire onto the end of existing wiring.

If nine #4 AWG wires are run from the power plant to the junction
box (four BAT, four RTN, and one LRTN) then the junction box
may be used. However, the #10 AWG wires from the junction box
to the pedestal may have to be replaced to provide sufficient length.
Do not splice short pieces of wire onto the end of existing wiring.

2 Disconnect DC power at the source (not at the PDU).

CAUTION
Before performing_these procedures, disconnect the power at the
source; simply turning off the circuit breakers does not shut off power
to the system monitor.
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3 Removethegrill ontherear of the pedestal.

4  Set all fivecircuit breakers on the PDU to OFF (down). Figure 35 shows
the NT7D10 PDU in the rear of the pedestal.

Figure 35
NT7D10 Power Distribution Unit DC

System monitor

Circuit breaker bank Ground lugs Field wiring terminat
{below PDU) 5533039

5§ Unseat the blower unit in the front of the pedestal:

+ Removethegrill on the front of the pedestal. Set the toggle switch
on the front of the unit to OFF (left).

+  Turn the screws on the front of the unit counter-clockwise and pull
the unit out several inches so the connector on the rear disengages.

WARNING
The unit is heavy and the blades on the blower may still be rotating up
to 2 minutes after the power isturned off.
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6 Disconnect cables to the module above the pedestal (module 0):
Remove therear cover on the module.
Remove the I/0O safety panel over the backplane in the module.

Disconnect the system monitor ribbon cable from the PDU and from
the module and set it aside for reconnection with the replacement
NT7D67CB PDU.

Disconnect the large orange power connector (J1) from the PDU.

Note: To disconnect the power plug, you must press alatch trip on the
front and rear of the plug. Y ou may need to use a screwdriver blade
against the latch trip on the front of the plug.

7 Tag and disconnect cables to the NT8D22 System Monitor card. Loosen
the two screws on the card faceplate and remove it.

8 Remove the six screws that position the NT7D10 PDU. Carefully pull
the unit straight out and set it on the floor next to the pedestal (see
Figure 36).

CAUTION
The PDU cannot be completely removed from the pedestal until wires
to the field wiring terminal block are disconnected. Label wires
carefully. Improper wiring can cause system damage.
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Figure 36
Cabling between the PDU and the field wiring terminal block

View looking down at the pedestal
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553-5487

10 Locate the frame ground wire from the field wiring terminal block to the
frame ground bolt inside the pedestal. Disconnect this wire at the ground
bolt.

11 Remove the field wiring terminal block:
+  Remove the cover over the terminal block.

+ Remove the four screws that secure the terminal block and lift it out
of the pedestal.

12 Move the NT7D10 PDU out of the work area,
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190 Replacing an NT7D10 PDU with an NT7D67CB PDU

Installing equipment

WARNING
The NT7D67CB PDU is much heavier than the NT7D10 PDU.

Note: The conduit attachment plate provided in the NT7D(090? Rear
Mount Conduit Kit must be installed as a safety cover and to restrain
wiring to the terminal block.

13 Drill two.234-in. screw holesin the rear of the pedestal (see Figure 37).
The holes will be used to install the conduit attachment plate.

Figure 37
Dimensions for drilling holes on the pedestal
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14 Place the NT7D67CB PDU next to the pedestal.

Figure 38 shows the PDU (labeled FLTR/PWR DIST UNIT ASSY on
the equipment) and the NT7D10CA System Monitor/Power Supply
Assembly (labeled XSM/PWR SUPPLY ASSY on the equipment).

Note: The NT7D0O9CA Pedestal has a brace that supports aleveling
bracket on the rear of the PDU. There is no room for the leveling bracket
in the NT7D09AA Pedestal, so the bracket must be removed before the
PDU isinstalled.

15 Remove the two screws that secure the leveling bracket on the rear of the
PDU. Reinstall the screwsto hold the rear cover on the PDU in place.
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Figure 38
NT7D67CB Power Distribution Unit DC
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WARNING
You should support the PDU as far into the pedestal as you can without
letting it drop to the bottom of the pedestal, but watch your hands! It
becomes more difficult to support the PDU the further into the pedestal
itisinserted. The PDU isheld in its proper position only when the
mounting screws on its faceplate are tightened.
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192 Replacing an NT7D10 PDU with an NT7D67CB PDU

16 Install the NT7D67CB PDU:

Connect the green frame ground wire from the PDU to the frame
ground bolt inside the pedestal.

Guide the power cable connector through the hole in the top of the
pedestal.Set the PDU in the pedestal and tighten the three screws
that secure it to the pedestal.

17 Install the NT7D10CA system monitor assembly:

Connect the small orange connectors (J2 on the PDU, P2 on the
system monitor assembly) on the |eft side of the PDU.

Connect the flat white connector to the small circuit board (P]on the
PDU, J1 on the system monitor assembly) on the right side of the
PDU.

Connect the ribbon cable (set aside when the NT7D10 PDU was
removed) to the system monitor (J2). Guide the connector on the
other end of the cable through the hole in the top of the pedestal and
connect it to module 0.

Gently push the system monitor assembly into the pedestal.
18 Tighten the screws that secure the system monitor assembly.
19 Reconnect the cables from module O:

Reconnect the large orange power connector (J1).

Replace the /0 safety panel.

Replace the rear cover on the module.
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20 Reconnect all external wiring to the terminal block on the PDU (see
Figure 39):

Remove the plastic safety cover over the terminal block.
Connect the red BAT (48 V) wires:

- for modules 0 and 1 connect to the BAT (),1terminal

= for modules 2 and 3 connect to the BAT 2,3 terminal
Connect the black BATRTN (48 V return) wires:

- for modules 0 and 1 connect to the BATRTN (,1terminal
- for modules 2 and 3 connect to the BATRTN 2,3 terminal

Connect the orange (or white) wire from the ground bus/LRE in the
power plant to the LRTN terminal.

Figure 39
Field wiring terminals in the NT7D67CB PDU
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21 Position the conduit attachment plate on the rear of the pedestal (over the
newly drilled holes) and secure it with two screws, nuts, and washers.

22 Reinstall the plastic safety cover over the terminal block.

Hardware replacement 553-3001-520




194 Replacing an NT7D10 PDU with anNT7D67CB PDU

23 Reseat the blower unit:

Lift theunit slightly and slide it into the pedestal glides. Set the
toggle switch to ON (right).

Tighten the screws on the front of the unit.
Replace the front pedestal grill.

24 Insert the system monitor card. Tighten the screws on the card faceplate.
Reconnect cables to the system monitor.

25 Set all fivecircuit breakers on the PDU to OFF (down). Reconnect the
source of DC power.

26 One at a time, starting with the breaker for the blower unit, set the circuit
breakers on the PDU to ON (up). Make sure the green LED lights on the
power supply unit(s) in each module.

Note: On initial power up the blower may rotate slower than expected.
Asthe sensor detects heat, the blower will rotate more rapidly.

27 Replacethe rear pedestal grill.

28 Tag defective equipment with a description of the problem and package
it for returnto arepair center.
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