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Introduction

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

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 overvie(853-3001-100) before you install a system.
References

See theMeridian 1 planning and engineering guiéte:

— Meridian 1 system overvie(®53-3001-100)

— Meridian 1 installation planning553-3001-120)

— Meridian 1 system engineerin§53-3001-151)

— Meridian 1 power engineerin(b53-3001-152)

— Spares planning553-3001-153)

— Meridian 1 equipment identificatiof553-3001-154)

See theMeridian 1 installation and maintenance guifde:

— Library navigator(553-3001-000)

— Circuit card installation and testin¢s53-3001-211)

— Telephone and attendant console installat{p§3-3001-215)
— Meridian 1 general maintenance informati¢853-3001-500)
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— Meridian 1 fault clearing(553-3001-510)
— Meridian 1 hardware replaceme$53-3001-520)

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

— MFA150 Modular Front Access Power System: Description,
installation, operation and maintenance man(&67-9021-104)

— MFA150 Modular Front Access Power System user g(Rg30121)

For information on the System 600/48 Power Plant see the following
document:

— Meridian 1 applications—Systems 600/48 Description, Installation,
Operation, and Maintenance Manu@l67-9021-111)

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

— MPP600 Modular Power Plant: Description, installation, operation and
maintenance manull67-9021-105)

— 50-amp Rectifier Expansion Assembly Installa{ipA743512)

For information on the NT6D82 Power System, see the following documents:

— NT6D82 Power System description, installation, and maintenance
(553-3001-110)

— Reference manual for NT6D82 Power Systeov14863)
— Reference manual for 100A Rectif{©0714864)

For information on the QCA13 DC power system, see the following
documents:
— Power Distribution Plant J24124167-2191-200)

— NT5C03 Switched Mode Rectifier —48V/50A: Description, Maintenance
and Ordering Informatior{169-2031-200)
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See theMeridian 1 X11 software guider:
— Software conversion procedurés53-2001-320) |

— X11 features and services

See theX11 input/output guidéor a description of all administration
programs, maintenance programs, andXh& system messages guide |
information about system messages.

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:

— NT5D21 Core/Network Module
required for Options 51C, 61C, and 81C

— NT6D60 Core Module
required for option 81

— NT8D35 Network Module
required for options 81 and 81C

— NT8D36 InterGroup Module
required for options 81 and 81C |

— NT8D37 Intelligent Peripheral Equipment (IPE) Module
required for options 51C, 61C, 81, and 81C |

— NT8D47 Remote Peripheral Equipment (RPE) Module
optional for options 51C, 61C, 81, and 81C

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

Each pedestal houses a blower unit, air filter, power distribution unit (PDU),
and system monitor.

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.
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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:
— option 51C: enhanced common control complex with single

CPU, half network group

— option 61C: enhanced common control complex with dual
CPU, full network group

— option 81: enhanced common control complex with dual
CPU, multiple network groups

— Option 81C enhanced common control complex with dual
CPU, multiple network groups

All system options are available in both AC- and DC-powered versions.

Meridian 1 system architecture and each type of module are described in
Meridian 1 system overvie(®53-3001-100). The components of
AC-powered systems, DC-powered systems, and reserve power options for
both are described iMeridian 1 power engineeringh53-3001-152).

Equipment handling precautions

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

Unloading equipment

Special ramps, packed inside the pallet holding Column O, 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 majo|
damage to the pedestal. Manually slide the column down the ramp
provided.

—

U7
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Power equipment

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

WARNING
To avoid the danger of electric shock, be very careful when you wofk
with power equipment and connections. Warning notices are displayed
andmustbe 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.

System installation procedures |
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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 shows 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

) ‘ Module )
Wrist strap front Bare metal strip
connection point

553-5000
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Data disks

Check the disk identification to make sure it 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.

— Store disks in a suitable container.

To install a disk, 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 is forced intp
the slot. If there is significant resistance when you try to insert a digk,
remove the disk and check the position.

Figure 2
Disk position

Top — arrow pointing up

2z

g
b
Sa
33

Insert in
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 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 corner vertical channels in the rear 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 1/O 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: In a DC-powered module, because there is no MPDU, there is
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 corner channels in 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 is available. (At the rear of the module, cables routed betwgen
the 1/0O panel and the rear cover can be parallel to the power cable
because the panel provides EMI shielding.)

o7

| 553-3001-210 Standard 14.00 June 1999



Introduction  Page 9 of 500 |

Figure 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 iMeridian 1 installation planning553-3001-120).

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 1 for a list 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 install telephones and attendant consolesTsphone and attendant
console installation(553-3001-215).

System installation is to be performed by qualified personnel only.
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1

Prepare equipment for installation; go to “Preparing equipment for
installation” on page 15.

Place the fourth module on a column (if required); go to “Placing the
fourth module on a column” on page 23.

Position and level equipment; go to “Positioning and leveling
equipment” on page 27.

Note: If earthquake bracing is required, go to “Installing earthquake
bracing” on page 315 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 33.

Install power supplies in all modules:

e Make sure the system is disconnected from any power source.

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

¢ Inserteach power supply into the appropriate card cage and hook the
locking devices.

Note: In option 21E, a battery pack on the NTNDO2
Misc/SDI/Peripheral Signaling (MSPS) Card can provide up to 60
minutes of backup for CPU memory during power failures. To enable
this function, pull the MSPS 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, 81, and 81C, 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 35.

* For DC-powered systems, go to “Installing DC power” on page 45.
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8

10

11

12

13

14

Plan and designate the main distribution frame (MDF); go to “Planning
and designating the Modular Distribution Frame (MDF)” on page 67.

Install power fail transfer units (PFTUS) (if required); go to “Installing
PFTUSs” on page 83.

Configure the system monitor; go to “Configuring the system monitor”
on page 91.

Connect a system terminal (or modem); go to “Connecting a system
terminal (or modem)” on page 105.

Note: The NT7D15 System Monitor used in option 21A does not
connect to an SDI port or to the system terminal.

Install cabling:

¢ To cable common equipment, go to “Cabling common equipment”
on page 133.

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

e To cable network loops, go to “Cabling network loops” on page 177.

Note: In options 21A, 21, and 21E, IPE slots 0-9 in the NT8D11 CE/PE
Module are served by the NT8D18 Network/Digitone Receiver (DTR)
Card. There is 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 203.

Power up the system and load the system software; go to “Powering up
the system and initial loading” on page 299. However, if you are
upgrading your system, do not install new software, but return to the
upgrade procedures Wpgrade system installation to release 22
(553-3001-258).

Perform acceptance tests; go to “Performing acceptance tests” on
page 305.

Note: To test circuit cards, see “Acceptance testLiircuit card
installation and testing553-3001-211). To test telephones and attendant
consoles, se€elephone and attendant console installation
(553-3001-215).
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15 Replace all covers and grills on the front and rear of the system.

Table 1
Initial system installation—list of tasks in subsections

Task Goto

Prepare equipment for installation page 15
Place the fourth module on a column page 23
Position and level equipment page 27
Install overhead cable tray kits page 33

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

Install power equipment and ground wiring

AC power page 35

DC power page 45
Plan and designate the MDF page 67
Install PFTUs page 83
Configure the system monitor page 91
Connect a system terminal (or modem) page 105
Cable common equipment page 133
Cable network loops page 177
Cable lines and trunks page 203
Power up the system and load system software page 299
Perform acceptance tests page 305

* See “System installation procedures” on page 12 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 equipmentMs=é&lian 1
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 araothinged; do not let go of the cover. Lift the cove
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 Remove the front and rear covers from each module:

* With a flat blade screwdriver, turn the lock clockwise on the two
locking latches (see Figure 4).

e 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.

System installation procedures
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Figure 4
Locking latches on the module cover

( #— Slide to
unlatch cover

Turn lock screw
up to unlock

553-5138

3 Remove the front and rear grills from each pedestal:
* Loosen the two captive screws that secure the grill.

e Pull the grill forward and lift it out of the base of the pedestal (see
Figure 5).

e Set the grills aside until the installation is complete

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.
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Figure 5
Removing the pedestal grill

Captive screw

Captive screw

553-3054

Figure 6
Pedestal grill (UK)

Air intake grill

UEM Captive screws

Note: The front and rear air intake grills are secured by
captive panel screws located in the face of the grill. Use
a slotted screwdriver to release or secure the grill.

553-6457
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6 Remove the foam pieces that secure bus terminating units (BTUS) in the
following modules. Verify that the BTUs are installed in the correct
positions:

* Inoptions 51 and 61 check the NT6D39 CPU/Network Module:

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

* Inoption 61C, check the NT9D11 Core/Network Module:

between slots 0 and 1—QPC477A9
between slots 1 and 2—QPC477B10

e Inoption 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 and 12—QPC477A9
between slots 12 and 13—QPC477A10 or B10

e Inoption 81, check the NT6D60 Core Module:

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

Check the NT8D35AA and NT8D35DC Network Modules:
— between slots 11 and 12—QPC477A9
— between slots 12 and 13—QPC477A10 or B10

Note 1: For those option 51C, 61C, or 81C systems that use the
NT5D21 Core/Network Modules, BTUs are not required; this fact is also
true of the NT8D35BA and NT8D35EA Network Modules. All these
modules use hybrid bus terminators that are an integral part of their
respective backplanes.
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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 on the NT6D6003 CBT card, if
equipped. For a list of all option switch and jumper settings, refer to
Circuit card installation and testingg53-3001-211).

In option 51C, 61C, and 81Cthere is a single jumper in the NT5D21
Core/Network Module. The jumper is located on the front of the
backplane behind card slot 14 (see Figure 9).

e Verify that the jumper is closed (there is a plug over both pins).

In option 61C, a single 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 is located on the front
of the backplane behind card slot 14 (see Figure 7).

¢ 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 (there is
not a plug over the pins).

In option 81, four jumpers in the NT6D60 Core Modules determine
whether the module is 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 8).

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

e 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 7

Location of the backplane jumper in NTO9D11 Core/Network Modules (Option 61C)

Core Jumper

Slot o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 RS 16 17 18 Slot

553-5958

Figure 8

Location of the backplane jumpers in NT6D60 Core Modules (Option 81)

T T
0
I T

Backplane

JB4JB3JB2JB1
Berg jumpers

[

Card cage — Front

553-5479
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Figure 9
Location of the backplane jumper in the NT5D21 Core/Network Module
(Options 51C, 61C, and 81C)

1]
i
01 2 3 4 56 7 8 910 1112131415 17

Core/Network Jumper

553-7472
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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.

WARNING
Never add a common equipment module in the third of the fourth ti
in an Meridian 1 column.

U
-

To add a module to a column that is already powered, see the procedures in
“Adding a module to a column” on page 361.

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

[¢)

1 Position and secure the fourth module:
* Locate the positioning guides on the third module (see Figure 10).

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

« Remove the front and rear module covers on the fourth module and
rear module cover on the third module.

¢ Place the fourth module on top of the column and adjust it until it is
seated securely on the positioning guides.
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« Remove the I/O safety panel in the fourth module to gain access for
installing the center mounting bolt.

*« Use a 9/16-in. socket wrench to secure the fourth module with five
mounting bolts (see Figure 11).

Figure 10
Module positioning guides

Positioning guides

/\

—

Rear

Opening for
cables 553-3056
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Figure 11
Module mounting bolts

Mounting
bolts

fr/—————-————— )

553-3057
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2 Connect the module-to-module power and system monitor cables:
*  Connect the power connectors between the modules (see Figure 12).

¢ 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 Reinstall the I/O safety panel in each module.

Figure 12
Power and system monitor connections

1/0 safety
panel
Module 3
— Power connectors
between modules
i System monitor
E @ connector —
E / J2 in Module 2 to
:./' J1 in Module 3
1/O safety |
panel i .
)
!
J
Module 2
(Modules 0 and 1 below)

Rear of the column
553-5068

4  Replace the module covers.
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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 a third module is added to a column with casters, the

casters must be replaced with leveling feet.

Note: If earthquake bracing is required, go to “Installing earthquake
bracing” on page 315 to install column and floor bracing and to positio
and level equipment. When those procedures are complete, return to
Step 4 or Step 5 (as applicable) in the initial installation procedure.

1 Check the equipment room floor plan to position columns.

2 Do the following to level a column:

a
b

c

f
g

Remove the front and rear exhaust grills.

Remove the front and rear air intake grills.

Position a level across the top module cover on the front of the

column.

Loosen the locking nuts on the feet.

Adjust the feet on each pedestal up or down to level the column.

Tighten the locking nuts.

Perform steps - e for leveling the rear of the system.

|

Note: Leave at 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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Positioning and leveling equipment

3

For a multiple-column system install NT8D49 Spacer Kits between

columns:

a Remove the front and rear module covers.

b Remove the front and rear intake grills, if not already removed.

¢ Remove the trim plates from the module side where the spacer will
be attached by removing the four screws securing the trim plates to
the module.

d Remove the side panel from the module’s side where the spacer is
being attached by removing the four screws securing the side panel
to the module.

e Attach gaskets to both sides in the front section of each spacer (see

Figure 13).

Attach a spacer to one side of each module, except the end column
(see Figures 14 and 15).

* Position a spacer against the module.
« Insert one standoff between the spacer and module.
* Insert the one screw and tighten.

¢ Repeat the process for the remaining standoff and screws.

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.

g One at atime, push columns together, level, align, and attach the

other side of the spacers.
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Figure 13
Positioning spacer gaskets

Gasket placement

Rear Front

553-5641
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Figure 14
Spacer positioning

Spacer

— Rear

Screw

Spacer

Stand-off

553-3068
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Figure 15
Column positioning with spacers

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

(end column)
I

L

Spacers Spacers %

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

iy

Step 3 Positioning completed

-

553-5067
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Installing overhead cable tray kits

Cable trays (also called ladder racks) can hang from a ceiling, 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 P0699851 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; itis
not included in the kit. Use this procedure to 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 mpst
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 16).

2 Mount a support bracket at the front and rear of the module (see
Figure 17). Using two bolts, secure each support to the threaded holes
in the top of the module.

System installation procedures



Page 34 of 500 Installing overhead cable tray kits

3 Install the front and rear air exhaust grills that come with the Kkit.

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 17.

Figure 16
Removing top cap grills

. ) Top cap Air exhaust grill
Air exhaust grill

Module ‘ Clips

553-5886

Figure 17
Overhead cable tray kit

Bolt for bracket Customer-provided

ladder rack

233074
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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
alarm 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 IG-L6-30 or
L6-30 receptacle is required for each column (option 21A requires one L6-20
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 L1, L2, and GND
terminations on the field wiring terminal block on the PDU.

Note: Do not use ground fault circuit interrupt (GFCI) devices on
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.

As a safety precaution, all AC service panels should be located in an area that
is easily accessible at all times to allow for emergency shutdown.
Additionally, each circuit breaker within a panel should be clearly marked to
identify the system component or components it services. An optimal
location would be near, or just outside the entry to the room containing the
Meridian 1 (or the UPS, if equipped).
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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 18, 19, and
20 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 19 and 20 show safety
ground/protective earth wiring in daisy-chain configurations.

Note: Refer toMeridian 1 installation planning553-3001-120) for a
complete description of approved ground sources and methods. Insulated
ground wire must be used for system grounding.

Multiple-column systems use 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 NT6D5304 small LRE (usually
used with AC power systems) is available from Nortel Networks.
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Figure 18
Single column—ground and logic return distribution
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Figure 19
Multiple column—ground and logic return distribution
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Installing AC power

Figure 20
Multiple-column, multiple-row—ground and logic return distribution
AC input
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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. Sebleridian 1 installation planning553-3001-120) for a
complete description of approved ground sources and methods.

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

Note: As a safety precaution, disable the circuit of each column at the
service panel.

2 Remove the air intake grill.

3 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 (see
Figure 21).

The resistance should be 0 ohms; if it is greater than 0.5 ohms, check the
power cord connections.

Figure 21
PDU ground lug locations

o0 o2
—— [ 10%» O[T —

553-8993

Ground lugs

4 Connect the safety ground/protective earth wire (insulated ground wire
mustbe used for system grounding):

For a single-column systemconnect 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 as
illustrated in Figure 22, connecting all of the columns together. You can
also run a #6 AWG wire from the ground source to each column
individually. If the columns are not bolted together, physically separated
groups of columns should be grounded individually as shown in

Figure 20.

Figure 22
AC column ground lug daisy chain connection

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

553-8992

5 Place a warning tag (WARNING—TELEPHONE SYSTEM GROUND
CONNECTION—DO NOT DISCONNECT) on the connection at the
ground source.

6 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
0.5 ohms, check the power outlet ground and safety ground/protective
earth connections.

7 Remove the PDU field wiring access plate.
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8 Connect the logic return wire.

Starting at 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 route the wire
through the conduit hole in the pedestal to LRTN on the field wiring block
(see Figure 23).

9 Replace the PDU field wiring access plate.

Figure 23
Logic return connection for each column
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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, add one externally during initial UPS
wiring. Figure 24 is a block diagram of a UPS installation and associated
wiring.

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

CAUTION
Take care when connecting battery leads to the UPS. A battery revdrsal
can result in severe damage to the UPS.
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Figure 24
AC reserve power configuration

External power distribution Meridian 1
AC input
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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

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 25) using #6 AWG
wire.

3 Daisy-chain ground cables to each bypass switch (if equipped) using
#6 AWG wire.

4 Run a#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.
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Figure 25
UPS grounding diagram

Column frame grounds
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System installation procedures



Page 44 of 500 Installing AC power

553-3001-210 Standard 14.00 June 1999



Page 45 of 500

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 600/48 power system.

Note: The procedures in this chapter apply to the global power
distribution unit (PDU). Throughout this document, the global PDU is
referred to as the “NT4AN50AA PDU.”

To install reserve power equipment (batteries), follow the instructions
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.

As a safety precaution, all AC service panels should be located in an area that
is easily accessible at all times to allow for emergency shutdown.
Additionally, each circuit breaker within a panel should be clearly marked to
identify the system component or components it services. An optimal
location would be near, or just outside the entry to the room containing the
DC power system for Meridian 1.

See Appendix A: “NTOR72, NT6D82, QBL12, QBL15, QCA13” on
page 383 in this document to perform one of the following tasks:

— connect an NT6D82 Power System

— install and connect a QBL12 Power Distribution Box
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— install and connect a power plant consisting of a
e QBL15 Power Distribution Box

e NT6D52 or NTOR72 Switched Mode Rectifier (NTOR72 replaces
NT6D52)

— connect a QCA13 Power System

External DC power equipment

The MFA150 Modular Power System and the System 600 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, 51C, 61, 61C,
71, 81, and 81C. 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 in 25-amp increments
using plug-in rectifier modules. The MFA150 is suitable for any system with
power requirements of less than 150 amps. One MFA150 is required per DC
system (configured with one to six NT5CO06 rectifiers, as required by system
power consumption), installed in one or two MPS75 shelves.
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The ordering codes for the complete power plant are NTSC90EF and
NT5C90EG. Each of these configurations is a complete power bay with an
NT6C14GB Control and Distribution Panel mounted on an NT6C40DC
Seismic Rack:

— NT5C90EF is a single MPS75 shelf, with a capacity of 75 amps.
— NT5C90EG is a dual-shelf configuration, with a capacity of 150 amps.

The MFA150 power system requires one 50-amp power feed per shelf.

System 600/48 Power Plant

The System 600/48 Power Plant is a positive ground, —48 V dc, 600-A power
plant. It can be used with all Meridian 1 DC-powered systems, but is
optimized for larger system configurations such as system options 71, 81, and
81C. Other switchroom equipment that requires —48 V dc power may also be
powered from the System 600 Power Plant, as long as there are sufficient
output circuit breakers or auxiliary fuses, the total load does not exceed

600 A, and a consistent, single-point ground topology is maintained for all
associated equipment.

The System 600 Power Plant consists of either the NT6C32AD main bay (for
loads requiring up to 300 A) or the NT6C32AD main bay and the NT6C32AE
supplemental bay (for loads up to 600 A), a front access common equipment
panel, one front access controller, one front access circuit breaker panel, and
two rectifier shelves that can contain up to six NTSCO7AC rectifiers.
Included with the supplemental bay are all DC cables and signal wires to
connect the supplemental bay to the main bay.

The System 600/48 Power Plant utilizes up to twelve 50-A switch mode
rectifiers (NT5CO7AC) as building blocks connected in parallel to reach the
maximum capacity of 600 A. This maximum capacity may be attained
without power interruption to the load.

The rectifiers operate on single-phase 50 or 60 hertz AC service from either
208 V or 240 V nominal input. The power system may operate with or
without —48 V dc batteries for reserve power. If batteries are connected, the
rectifiers can operate in either the float or equalize mode.
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The System 600/48 Power Plant is designed with access from the front. All

operational controls are accessible from the front of the unit. It is designed for
seismic environments to Zone 4 (Bellcore) free standing configurations, with

no external bracing required.

The System 600/48 Power Plant has a variety of monitoring and alarm
features, such as high and low voltage alarms, fuse and breaker alarms,
rectifier failure alarms, and low voltage disconnect. An interface to the
NT8D22 System Monitor provides a subset of these alarms.

NT6D53 Junction Box

If a rectifier 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 NTAN50AA PDU, but it is not
required.

The junction box is equipped with a 3-m (10-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 two 1-1/4 in. conduit fittings (one fitting is
supplied). On the output side, the junction box is prewired with four #10
AWG pairs (one pair per module) and a logic return. This wiring is routed in
a 3-m (10-ft) length of 3/4-in. conduit that connects to the pedestal.

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 conductors in a
single 3/4-in. conduit

* two 30-amp feeds from the distribution point to the junction box
with five #4 AWG conductors in a single 1-1/4 in. conduit
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— For distances of up to 60 m (200 ft), there are

» four split feeds per column with nine #10 AWG conductors in 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 (IG) 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/IEC950.

Note: Refer toMeridian 1 installation planning553-3001-120) and
Meridian 1 power engineerin(p53-3001-152) 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 27 and 27 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
System 600/48 Power Plant, safety ground is daisy-chained between columns
and then run to the ACEG. The System 600/48 safety ground is connected to
the AC panel through the AC input conduit.

Multiple-column systems use an LRE 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 MFA150 and System 600/48 is
a copper bus bar mounted in the control/distribution panel of the power
system.
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Figure 26
Ground and logic return distribution—MFA150 Modular Power System

AC input
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Meridian 1 Service
=—=— panel ~___
120V
receptacle""El‘
L 4l
ACEG

Safety ground (#6 AWG, min)
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(see Note 3)

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 NT5CO6 rectifiers.

Note 3: Batteries may be installed in two optional battery trays located

under the rectifier shelves.
553-5345
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Figure 27
Ground and logic return distribution—System 600/48 Power Plant
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Note 1:DC power 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: Uptosix NT5CO7 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 27).

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 28
PDU circuit protection
—48 V source NT4N50AA PDU
Circuit protection Terminal block
Max 30 A
é o @ — BAT
0/1
Max 30 A
18V 0—0—6 & @ —BAT
2/3
@® +RTN
0/1
Ground
bus/LRE i N ® FTRIN
2/3
@ LRTN
553-8990

553-3001-210 Standard 14.00 June 1999



Installing DC power Page 53 of 500

A maximum loop drop of two volts is allowed between the pedestal, or
junction box, and the external power equipment. See Table 2 for allowable
wire sizes. Sedleridian 1 power engineerin(h53-3001-152) for detailed
information on calculating wire size.

Table 2

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 (50 ft) 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 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 29) in Meridian 1 columns:

— 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.

Figure 29
DC-power equipment in the rear of the pedestal—NT4N50AA PDU
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553-8997
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Figure 30

With the NTAN50AA 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 30). This ensures that there is room to install the PDU cover,
safety cover, and rear grill.

Conduit is not required with the NTAN50AA PDU. However, 1-1/4 or 3/4 in.
conduit can be used if local codes or individual installations require it.
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).

Cable routing in the rear of the pedesta—NT4N50AA PDU
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