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1. GENERAL

1.01 The 111A power plants consist of control

units and 24- and 48-volt rectifiers housed
in cabinets or relay racks. The plants may be
used with any system where their design and
characteristies apply.

1.02 This section is reissued to include information

on the J8T339A rectifier sequence control
that is located externally to the power plant; to
revise the procedures to be followed when H option
is installed in the 50/52-volt, 400-ampere plant
(SD-81501-01, J86470F); to add procedures to be
followed when the battery reserve has been subjected
to a deep discharge; to revise the 70-type fuse
alarm check; to verify that the routine checks are
to be performed on all of the 111A power plants
unless one of the plants is specifically referred to;
and to add information on checking the countercell
control circuit. This reissue does affect the
Equipment Test List.

1.03 These plants have capacities of 40, 120, 400,

600, and 800 amperes. The 40-, 400-, 600-,
and 800-ampere plants may be used for either
variable or constant loads up to these ratings. The
120-ampere assemblies are limited to 120 amperes
of charging current. This permits a rating of 120
amperes for variable loads but requires that the
rating be reduced for constant loads to permit
recharging of batteries after a power failure. The
reduction usually results in a rating of 80 amperes
or more.

1.04 In the 24- or 48-volt relay rack or cabinet

version of 800-ampere plants, the initial
control bay contains the control equipment and
discharge fuses. In the relay rack version, it also
houses one 24- or 48-volt, 100-ampere rectifier and,
in the cabinet version, a maximum of two 24- or
48-volt, 100-ampere rectifiers.

1.05 In the 800-ampere plant, the supplementary

relay racks mount a maximum of two 24-
or 48-volt, 100-ampere rectifiers and the supplementary
cabinets of the cabinet version house a maximum
of four 24- or 48-volt, 100-ampere rectifiers. Each
cabinet is equipped with an alarm lamp which
indicates trouble within that cabinet.

1.06 In the 40-ampere plant, a single cabinet
mounts the control equipment, discharge

fuses, a maximum of five 11-ampere, 24-volt

rectifiers, and up to two 100 AH battery strings.

1.07 B®Some versions of the 111A power plant
may be equipped with discharge fuses and
circuit breaker panels.

1.08 The 800-ampere, 24-volt plant and the

800-ampere, 48-volt plant may be paired to
produce a maximum output of 1600 amperes. The
supply voltages of opposite polarity (24 volts and
48 volts) are paired to permit the use of common
ground feeders for the charge and discharge
conductors.
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1.09 Where provided, the J87339A rectifier

sequence control unit provides for manual
and automatic shutdown and sequence starting of
pre-selected groups of voltageregulated rectifiers.
The sequence operation occurs when ac power is
transferred from commercial power to engine
standby power, or vice versa, due to power failure
or during routine engine test. The rectifier sequence
control reduces the excessive inrush current due
to initial rectifier loads on the standby engine
alternator and commercial power when transfer
from one to the other takes place.§

1.10 Instructions are based upon the following

drawings. For detailed description of the
operation of individual circuits, refer to the
corresponding circuit description.

Charge and Discharge Circuits

SD-81424-01 Charge and Discharge Circuit, 10
to 120 Amperes, 48 Volts

SD-81466-01 Charge and Discharge Circuit, 10
to 120 Amperes, 24 Volts

SD-81501-01 Charge and Discharge Circuit, 0
to 400 Amperes and 0 to 600
Amperes, 48 Volts

SD-81612-01 Charge and Discharge Circuit, 0
to 800 Amperes, 24 Volts

SD-81613-01 Charge and Discharge Circuit, 0
to 800 Amperes, 48 Volts

SD-81769-01 Charge and Discharge Circuit, 0

to 40 Amperes, 24 Volts

Rectifier Circuits

SD-81567-01 J87211B Rectifier Circuit, 11
Amperes, 24 Volts

SD-81596-01 J87232A Rectifier Circuit, 30
Amperes, 24 Volts

SD-81597-01 J87233A Rectifier Circuit, 30
Amperes, 48 Volts

SD-81705-01 J87260A and B J87261A and B
Charge Bay Assembly Circuit, 100
to 400 Amperes, 24 and 48 Volts

SD-81753-01 J87222C and D Rectifier Circuit,
100 Amperes, 24 Volts

SD-81756-01 J87223C and D Rectifier Circuit,

100 Amperes, 48 Volts
Alarm Circuits

SD-81472-01 Power Audible Alarm Circuit

SD-81061-01 pPower Audible Alarm Circuit,
300 Type Plantsq

1.11  The individual rectifiers should be adjusted
in accordance with the appropriate Bell
System Practices.

Caution: Voltages inside the rectifier
units may exceed 150 volts to ground and
between terminals. Avoid all contact with
terminals. Do not allow a test pick to
touch two metal parts at the same time
as destructive or dangerous short circuits
may occur.

SECTION 169-238-301 J86231
SECTION 169-245-301 J87211
SECTION 169-255-301 J87223
SECTION 169-260-301 J87232
SECTION 169-261-301 J87233
SECTION 169-630-301 J86295
SECTION 169-630-302 J86295
SECTION 169-630-303 J86295
SECTION 169-648-301 J87222

SD-81396-01 J86231A Rectifier Circuit, 30.
Amperes, 24 and 48 Volts

SD-81410-01 J86295 Rectifier Circuit, 200
Amperes, 48 Volts

SD-81552-01 J87223A and B Rectifier Circuit,
100 Amperes, 48 Volts

SD-81553-01 J87222A and B Rectifier Circuit,
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100 Amperes, 24 Volts

1.12 Routine checks should be made during a
period when they will cause the least service

reaction.
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1.13  pWhen it is necessary to have a test load
connected to the power plant, refer to Section
171-123-101.4

1.14 For more detailed information on the operation

and maintenance of individual equipment or
apparatus, refer to the appropriate Bell System
Practices. All relays and other apparatus should
be adjusted, when required, in accordance with
these sections and the circuit requirements tables
on the circuit drawings.

1.15 Unless otherwise specified, all voltage and
circuit readings called for in this section may
be taken with the voltmeter provided in the plant.

1.16 The J87260A and B, the J87261A and B

charge bay assemblies consist of one to four
J87222A, B, C, or D and J87223A, B, C, or D
rectifiers, respectively. Unless otherwise specified,
information pertinent to the individual J87222 and
J87223 rectifiers included in this section shall also
pertain to the J87222 and J87223 rectifiers which
are part of the charge bay assemblies.

2. LISTOFTOOLS, MATERIALS, AND TEST APPARATUS

CODE OR
SPEC NO. DESCRIPTION
TOOLS
— Blocking Tools as required. (Use
and apply as covered in Section
069-020-801.)
MATERIALS

—_— Dry Cell, 1-1/2 Volts
(as required)

TEST APPARATUS

—_ One 70-Type Fuse (Blown)

2W1TW Cord (W2W Cord Equipped with
One 310 Plug and Two 360 Tools)

35-Type Test Set

KS-14510 Volt-Ohm-Milliammeter
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3. DESCRIPTION

3.01 The 40-ampere 111A power plant, in accordance

with SD-81769-01, operates on 115- or 230-volt,
60-Hz, single-phase ac power. The 120-ampere
111A power plants, in accordance with SD-81424-01
and SD-81466-01, operate on 230-volt 60-Hz,
single-phase ac power. The 120-ampere plants, in
accordance with SD-81673-01 and SD-81674-01, and
800-ampere plants operate on 208-, 230-, or 460-
volt, 60-Hz, 3-phase ac power. The 400- and
600-ampere plants operate on 206- to 240-volt,
60-Hz, 3-phase ac power.

3.02 The 40-, 120-, and 800-ampere plants are

designed to provide a 24- or 48-volt, positive
and negative power supply. The 400- and 600-ampere
plants are designed to provide a negative 48-volt
power supply. Each plant includes rectifiers as
described in (a) through (e) to supply the load and
charge the battery. In addition to the rectifiers,
the plants include control and distribution equipment
mounted in cabinets or on relay racks and batteries
mounted on battery racks.

(a) The 40-ampere 111A power plant, in accordance

with SD-81769-01, operates with J87211B
24-volt, 11-ampere rectifiers. The plant is designed
to operate with one to five rectifiers.

(b) The 120-ampere, 24-volt plant, in accordance

with SD-81466-01, operates with J86231A
and/or J87232A 24-volt, 30-ampere rectifiers;
the 120-ampere, 48-volt plant, in accordance with
SD-81424-01, operates with J86231A and/or
J8T233A 48-volt, 30-ampere rectifiers; the
120-ampere, 24-volt plant, in accordance with
SD-81673-01, operates with J87232A rectifiers
alone; and the 120-ampere, 48-volt plant, in
accordance with SD-81674-01, operates with
JB87233A rectifiers alone. A maximum of five
rectifiers may be provided for the 120-ampere
plants in accordance with SD-81673-01 and
SD-81674-01 to supply the plants rated capacity.
The 120-ampere plants, in accordance with
SD-81424-01 and SD-81466-01, may be provided
with a maximum of four rectifiers.

(¢) The 400- and 600-ampere, 48-volt plants

operate with J86295, 200-ampere rectifiers;
J81223A, B, C, or D, 100-ampere rectifiers; and
J81261A, 100- to 400-ampere charge bay assemblies.
These charging units may be used alone or in
any combination with each other or in combination
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with J86231A and/or J87233A, 30-ampere rectifiers.
The number of charging units that can be
connected to supply the plants rated capacity
depends upon the number of J86295 rectifiers
that are provided. A maximum of four rectifiers
can be connected when only the J86295 rectifiers
are provided.

(d} The 800-ampere, 24-volt plant operates with

J87222A, B, C, or D, 100-ampere rectifiers;
J87232A, 30-ampere rectifiers; and J87260A, 100-
to 400-ampere charge bay assemblies. These
charging units may be used alone or in any
combination with each other. A maximum of
up to eight units may be provided to supply
the plants rated capacity.

{e) The 800-ampere, 48-volt plant operates with

J87223A, B, C, or D, 100-ampere rectifiers;
J87233A, 30-ampere rectifiers; and J87261A, 100-
to 400-ampere charge bay assemblies. These
charging units may be used alone or in any
combination with each other. A maximum of
up to eight units may be provided to supply
the plants rated capacity.

3.03 The battery for the 24-volt plants consists

of 12 cells connected in series to provide a
battery discharge voltage of 26 volts. In the
120-ampere, 24-volt plant, in accordance with
SD-81673-01, countercells are connected to the
battery to provide a battery discharge voltage of
24 volts. In the 120-ampere, 24-volt plant, in
accordance with SD-81466-01, countercells are
provided as an option to reduce the plant output
voltage to 24 volts. In 48-volt plants, the battery
consists of 24 cells connected in series. For the
800-ampere, 48-volt plant, the battery provides a
discharge voltage of 52 volts. In the 120-ampere
plant, in accordance with SD-81674-01, countercells
are connected to the battery to provide discharge
voltage of 50 volts. The 120-ampere plant, in
accordance with SD-81424-01, and the 400-ampere
plant are provided with countercells and associated
equipment as an option to provide a battery
discharge voltage of 50 volts.

3.04 The rectifiers are connected to the ac power

supply and regulate automatically to correct
the de output voltage for variations in the input
voltage and load current. For 52-volt applications,
the 48-volt, 600-ampere capacity plant can provide
600 amperes for constant or variable loads. For
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50/52-volt applications, only 400 amperes can be
provided.

3.05 pOperation of J87339A Rectifier Sequence

Control Unit: With the TRA1 through
TRA4 switches in the NORM position, the engine
control circuit controls the $topping and sequence
starting of each group of rectifiers. In the event
of an ac power transfer, the rectifiers are stopped
and the rectifiers controlled by the TRA1 switch
come back on immediately. The rectifiers controlled
by the TRA2 switch come on approximately one
second later. The rectifiers controlled by the TRA3
switeh come on approximately one second after
the TRA2 switch controlled rectifiers come back
on. The rectifiers controlled by the TRA4 switch
come on approximately one second after the TRA3
switch controlled rectifiers come back on. Operation
of any TRA( ) switch to the MAN-STOP position
stops all rectifiers within its group and higher
numbered groups. The associated MAN GD lamps
for the stopped rectifiers are lighted. Restoring
the TRA( ) switeh to the NORM position will
sequence start the associated group and higher
numbered groups of rectifiers, with a one second
delay between the starting of each group. Operation
of the TRA( ) switch to the STOP-BY-AUTO-ENG
position prevents its group and any higher numbered
group from starting when the RO lead is grounded
by the engine circuit. By pre-selection, some of
the rectifier groups are held off to prevent
overloading of small capacity automatic engines.
Upon the return of commercial power, all rectifiers
are started in sequence. If multiple engines are
furnished to provide additional load capacity,
additional rectifiers may be started by restoring
the TRA( ) switch to the NORM position.4

3.06 TST-NOR-CHG Key: In offices where the

maximum allowable voltage for the 120-ampere,
50/52-volt plant, in accordance with SD-81424-01,
and the 400-ampere, 50/52-volt plant, in accordance
with SD-81501-01, is 50 volts, a TST-NOR-CHG key
is provided in the charge and discharge circuit to
control the switching of the countercell (CEMF) as
follows. The TST-NOR-CHG key is located on the
common control equipment.

(a) When the TST-NOR-CHG key is in the

NOR position, the CEMF cell is out of the
circuit and the discharge voltage will be the same
as the battery voltage (52 volts).
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(b) When the TST-NOR-CHG key is operated

to the TST position, under normal conditions
the CEMF cell is in the circuit and the discharge
voltage will be equal to the battery less the
drop in the CEMF cells or approximately 50
volts. If the discharge voltage decreases to 47.75
volts, the CEMF cell is taken out of the circuit
and the discharge voltage increases. When the
output voltage rises to 50.75, the CEMF cell is
returned to the circuit.

(¢) When the TST-NOR-CHG key is operated

to the CHG position, the circuit is arranged
so the rectifiers will regulate at the discharge
voltage and the battery will be overcharged to
a voltage equal to the discharge voltage plus
the drop in the CEMF cell.

(d) If connected loads cannot tolerate 52-volt

operation, make the TST-NOR-CHG key
inoperative to prevent 52-volt operation as
follows.

(1) 120-Ampere Plant—SD-81424-01: Remove

the lead from terminal 2B §(K option)q
on the TST-NOR-CHG key; pinsulate the lead;4
and connect a strap between terminals 2A
and 3A B(J option).4 Place a tag on the
disconnected lead with the following information:
“This lead disconnected and strap connected
between terminals 2A and 3A of TST-NOR-CHG
key to prevent 52-volt operation of plant.”

(2) 400-Ampere Plant—SD-81501-01: Remove

the lead from terminal 6 $(Q option)g on
the TST-NOR-CHG key; pinsulate the lead;q
and connect a strap between terminals 3 and
4 »(N option).4 Place a tag on the disconnected
lead with the following information. *'This
lead disconnected and strap connected between
terminals 3 and 4 of TST-NOR-CHG key to
prevent 52-volt operation of plant.”

Note: »If H option is provided in the power
plant, Q option may be reconnected and the
tag removed.§

3.07 In the 120-ampere, 24-volt plants, countercells

are provided as an option to reduce plant
output to 24 volts. The CEMF cells are controlled
by a voltmeter relay which also shuts down faulty
rectifiers and sends alarms. If the CEMF cells are
provided, the discharge voltage will be equal to
the battery voltage less the drop in the CEMF
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cells or approximately 24 volts. When the discharge
voltage decreases to 22.5 volts, the CEMF cell is
shorted out and the discharge voltage increases to
approximately 24.25 volts. When the discharge
voltage increases to 25.25 volts, the CEMF cell is
inserted in the circuit to reduce the discharge
voltage to approximately 23.25 volts. The discharge
voltage will return to the normal 24 volts when
the battery is restored to float voltage.

3.08 An ammeter is provided for indicating the

office load and a voltmeter for indicating
the battery voltage. A BAT-DISCH-CO key is
provided in the 50/52-volt, 120-ampere plant in
accordance with SD-81424-01, and in the 24-volt,
120-ampere plant in accordance with SD-81466-01
to indicate discharge as well as battery voltage.
In 50/52-volt, 400- and 600-ampere plants, a
BAT-DISCH key and a separate nonlocking CO key
are provided. A BAT-DISCH key is also provided
in the 120-ampere plants in accordance with
SD-81673-01 and SD-81674-01. With the BAT-DISCH-CO
or BAT-DISCH key operated to BAT, the voltmeter
indicates the battery voltage. With the key operated
to DISCH, the voltmeter indicates the discharge
voltage. If, in the 50/52-volt, 120- or 400-ampere
plant or the 24-volt, 120-ampere plant, the countercell
is automatically switched out of the circuit due to
an open circuit in the cell, the BAT-DISCH-CO key
must be operated to CO or the CO key depressed
to restore the circuit to normal after the trouble
has been cleared.

3.09 Similar 111A power plants, up to a total of

three plants, may be paralleled. In paralleled
plants, the TST-NOR-CHG key, if provided, is
operative only in the originating discharge circuit.
In the supplementary paralleled plants, a TST-
NOR-CHG key is not provided. Operation of the
TST-NOR-CHG key in the originating discharge
circuit synchronizes the switching of the countercells
of the paralleled plants into and out of the circuit.
The functions of the BAT-DISCH-CO or BAT-DISCH
and CO keys in paralleled plants are the same as
those deseribed in 3.08 for nonparalleled plants.
However, if a countercell is automatically switched
out of the circuit due to failure of the cell, the
BAT-DISCH-CO key or CO key of the plant with
which the faulty countercell is associated must be
operated to restore the circuit to normal after the
trouble has been cleared.

3.10 Major alarms are provided to indicate high
or low discharge voltage, failure of any dec
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fuse other than those mounted on the rectifiers,
and an open countercell. The circuit is returned
to normal after the condition which caused a
countercell to fail has been corrected.

4. OPERATION
Preparing to Start

4.01 Before putting the plant in service, check
the following. :

(a) Where provided, the J86231A; J87211B;

J86295; J87222A, B, C, or D; J87223A, B,
C, or D; J87232A; and J87233A rectifiers are
ready for plant operation in accordance with
the Bell System Practices covering the operating
methods for the rectifiers.

(b) J86231A; J87222A, B, C, or D; J87211B;
and J87223A, B, C, or D rectifier ON-OFF
keys are in the OFF position.

(c) J86295 rectifier RECT NOR-OFF switch is
in the OFF position.

(d) J87232A and J87233A rectifier (CB1) circuit
breaker is in the OFF position.

(e) Correct size fuses are in place and spare
fuses are available.

(f) On 120-, 400-, and 600-ampere, 50/52-volt
plants:

(1) TST-NOR-CHG key on control panel is in

NOR position for 52-volt or in TST position
for 50-volt operation. In the latter case,
52-volt operation may be prevented by making
the TST-NOR-CHG key inoperative as covered
in 3.06.

(2) BAT-DISCH-CO or BAT-DISCH key on
control panel is in BAT position.

4.02 To perform tests or make adjustments, it

may be necessary to remove the front covers
to gain access to the equipment in the control
cabinet. $0On most of the new equipment the
covers are secured to the cabinet with bayonet-type
fastening devices.4 On some of the older
equipment B(such as J86470A and B plants equipped
with J86231A rectifiers)g the covers are secured
to the cabinet with fuse-type spring clips which
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are mounted at each corner on the inside of the
cover and which clip to cylindrical supports on the
cabinet. To remove the covers using the fuse-type
spring clips, grasp the upper edge of the rectangular
opening in the cover with both hands and-carefully
pull the cover away from the cabinet. The covers
are heavy and extreme care should be exercised
when removing the covers to avoid dropping them.
When remounting the covers using fuse-type spring
clips, be sure that the spring clips are fastened
securely to the supports on the cabinet.

4.03 Before putting the plant in service, adjust

the output voltage of each J862314A; J87211B;
J86295; J87222A, B, C, or D; J87223A, B, C, or
D; J87232A; and J87233A rectifier, where provided,
in accordance with (a) through (f) to float the
battery at 2.17 volts per cell. Where more than
one rectifier is provided, start the adjustment with
any one of the rectifiers.

(a) Rotate the output voltage potentiometer on

the rectifier, to be adjusted, to its extreme
cew position. For the J86295 rectifier, set the
ADJ VOLTS FINE potentiometer at its approximate
midrange position.

(b) Operate the ON-OFF key, CB1 circuit

breaker, or RECT NOR-OFF switch on the
rectifier to be adjusted, to the ON or NOR
position. The ON-OFF key, CB1 circuit breaker,
or RECT NOR-OFF switch on all other rectifiers
must be in the OFF position.

{c) Connect a test load, equal to approximately

50 percent of the rated current capacity of
the rectifier to be adjusted, to the discharge bus
bar in the plant. See Section 171-123-101.

(d) With the BAT-DISCH-CO or BAT-DISCH

key, if provided, in the BAT position,
gradually rotate the VOLT ADJ, ADJ VOLTS,
or ADJ VOLTS COARSE potentiometer on the
rectifier ew until the plant voltmeter indicates
the proper voltage. The plant voltmeter should
indicate 26 volts for 24-volt plants or 52 volts
for 48-volt plants. If the voltage goes high,
rotate the potentiometer ccw to lower the voltage.
For the J86295 rectifier, similarly adjust, if
necessary, the ADJ VOLTS FINE potentiometer
to obtain a finer adjustment of the output voltage.
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(e) After adjustment, operate the ON-OFF key,
CB1 circuit breaker, or RECT NOR-OFF
switch on the rectifier to the OFF position.

(f) Adjust the test load, as required, when
adjusting each rectifier. After all rectifiers
have been adjusted, disconnect the test load.

Initial Adjustments

4.04 Put the plant in service by operating the

ON-OFF key, CB1 circuit breaker, or RECT
NOR-OFF switch on each rectifier to the ON or
NOR position. Check whether the plant voltmeter
indicates the voltage specified in 4.03(d). If
necessary, adjust the output of the rectifiers in
accordance with (a) and (b) to obtain the proper
output voltage. No attempt should be made to
make each rectifier share the load equally over
the entire rectifier current range.

(a) If the battery voltage is high, adjust the

rectifier whose ammeter indicates the greatest
output current as follows. Rotate ccw the output
voltage potentiometer (VOLT ADJ on J86231A
or J87211B rectifier; ADJ VOLTS COARSE on
J86295 or ADJ VOLTS on J87222A, B, C, or D;
J87223A, B, C, or D; J87232A; or J8T233A
rectifier) until the rectifier ammeter indicates a
slight decrease in battery charging current. For
the J86295 rectifier, similarly adjust, if necessary,
the ADJ VOLTS FINE potentiometer fo obtain
a slighter decrease in battery charging current.
Recheck the voltage indication on the plant
voltmeter. Repeat this procedure, if necessary,
on the other rectifiers until the plant voltmeter
indicates the proper battery voltage.

(b) If the battery voltage is low, adjust the

rectifier whose ammeter indicates the least
amount of battery charging current as follows.
Rotate ew the output voltage potentiometer
(VOLT ADJ on J86231A or J8T211B rectifier;
ADJ VOLTS COARSE on J86295 rectifier; or
ADJ VOLTS on J87222A, B, C, or D; J8T223A,
B, C, or D; J87232A; or J8T233A rectifier) until
the rectifier ammeter indicates a slight increase
in battery charging current. For the J86295
rectifier, similarly adjust, if necessary, the ADJ
VOLTS FINE potentiometer to obtain a slighter
increase in battery charging current. Recheck
the voltage indication on the plant voltmeter.
Repeat this procedure, if necessary, on the other
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rectifiers until the plant voltmeter indicates the
proper output voltage.

Operation of Plant

4.05 Stopping and Starting the J86231A Rectifier:
Operate the ON-OFF key on the rectifier
to be removed from service to OFF. If the rectifier
is to be left out of service, first remove the ac
fuse in the power service cabinet. Remove the
CHG alarm fuse, CHG fuse, F1 fuse, and F2 fuse
from the rectifier in that order. Remove the RC
regulating fuse associated with the rectifier from
the plant control panel. To restore the rectifier
to service, remount the fuses in reverse order of
removal. Then, operate the ON-OFF key to ON.

4.06 Stopping and Starting the JJ86295 Rectifier:
Operate the RECT OFF-NOR switch on the
rectifier to be removed from service to OFF. If
the rectifier is to be left out of service, first
remove the ac fuse in the power service cabinet.
Remove the BCF-A fuse (F11), the CHG alarm
fuse (F9), and CHG fuse (I'8) from the rectifier in
that order. Remove the RB regulating fuse
associated with the rectifier from the plant control
panel. To restore the rectifier to service, remount
the fuses in reverse order of removal. Then,
operate the RECT OFF-NOR switch to NOR.

4,07 Stopping and Starting the J87222 or J87223

Rectifier: Operate the ON-OFF key on
the rectifier to be removed from service to OFF.
If the rectifier is to be left out of service, first
remove the ac fuse in the power service cabinet.
Remove the CHG alarm fuse, CHG fuse (F1), F2
fuse, and F3 fuse from the rectifier in that order.
Then, remove the RC regulating fuse associated
with the rectifier from the plant control panel. To
restore the rectifier to service, remount the fuses
in reverse order of removal. Then, operate the
ON-OFF key to ON.

4.08 Stopping and Starting the J87211B Rectifier:
Operate the ON-OFF key on the rectifier
to be removed from service to OFF. Operate the
DC circuit breaker to the OFF position. If the
rectifier is to be left out of service, remove the
ac line fuse from the power service eabinet and
the F1 fuse in the rectifier, if provided. To
restore the rectifier to service, replace the ac line
fuse and F1 fuse, if provided, and operate the
ON-OFF key and the DC circuit breaker to ON.
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4.09 Stopping and Starting the J87232A or

J87233A Rectifier: Operate the circuit
breaker on the rectifier to be removed from service
to OFF. If the rectifier is to be left out of service,
remove the RC regulating fuse associated with the
rectifier from the plant control panel. To restore
the rectifier to service, remount the fuse and
operate the circuit breaker to ON.

4.10 Egqualizing or Boost Charge in 50/52-Volt,

120- and 400-Ampere Plants Only: The
action to be taken for equalizing or boost charge
is as follows.

(a) Plants in Offices Where the Maximum

Allowable Voltage Is 50 Volts: In these
plants an equalizing or boost charge should not
be given by means of the TST-NOR-CHG key
pexcept in the 400-ampere plant (SD-81501-01)
that is equipped with H optiond . When any
of the cells Bin the 120-ampere plant and the
400-ampere plant not equipped with H optiond
fail to meet the voltage requirements covered
in Section 157-601-301, the cell or cells should
be given a boost charge on an individual cell
basis.

(b) Plants in All Other Offices Where 52-Volt

Operation Is Permitted: Operate the
TST-NOR-CHG key to CHG. After charging is
completed, operate the TST-NOR-CHG key to
NOR for 52-volt operation or to TST for 50-volt
operation.

(¢) Power Failure Procedure: If the countercell

is in the circuit, the countercell will automatically
switch out of the circuit and, upon restoration
of power, automatically switch into circuit when
the battery reaches float voltage. gIn the
50-volt, 400-ampere plant¢ and in 52-volt plants,
the TST-NOR-CHG key may be operated to
CHG to restore battery voltage more quickly
after a power failure.

Note: pThe restarting of the power plant
should be automatic upon restoration of
commercial ac power. If the J87339A rectifier
sequence control unit is provided in the power
plant, the restarting of the plant is also
dependent upon the settings of the control
unit switches. However, if the battery has
been subjected to a deep discharge, it may
be necessary to manually operate the ac
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power input relay or contactor to restart the
rectifiers.

4.11 If, during an extended interval with

emegency ac power, the emergency reserve
engine does not have the capacity to operate
sufficient charging units to maintain the battery
at float voltage, the battery reserve may become
insufficient for starting the plant after a deep
discharge to below emergency volt limits. If this
is the case, the following procedure should be
employed.

(1) After it has been confirmed that the central

office equipment is inoperative due to a low
battery reserve, notify the supervisor and at
his direction remove the discharge fuses. The
removal of the office load generally allows the
battery voltage to recover enough to start at
least one charging unit.

(2) Using a portable voltmeter, check all of the
batteries for a reversal of polarity in
accordance with Section 157-601-301. (See note.)

(3) Replace discharge fuses when the plant
appears to function normally and all charging
units are available.

Note: If one or more cells in a series becomes
fully discharged while the remainder of the
cells are still discharging, there will be a
reversal, that is, a change of polarity on the
discharged cells with adverse effects on the
plates.q4

5. ROUTINE CHECKS

501 pAIll routine checks in Part 5 are to be

performed on the 24/26-volt plants and the
50/52-volt plants unless one of the plants is specifically
referred to in the checks.g

5.02 Battery Maintenance: Maintain the battery
in accordance with Section 157-601-301.

5.03 50/52-Volt, 120- and 400-Ampere Plants

Only: The operation of the Cl1 contactor
should be checked as follows. With the TST-NOR-CHG
key in the TST position and with the ON-OFF
key, CB1 circuit breaker, or NOR-OFF switch on
each rectifier operated to the position shown in
the following table, read the voltages on the plant
voltmeter with the BAT-DISCH-CO or BAT-DISCH




s

key first operated to BAT and then to DISCH. In
making this check, do not move the TST-NOR-CHG
key from the TST position if the key has not been
made inoperative p[refer to 3.06(d)].4 Listen for
the sound of the contactor operating or releasing,
and allow time for the battery to stabilize before
reading voltages.

RECTIFIER

ON-OFF KEY,
TST-NOR-| CBl CIRCUIT VOLTMETER
CHG KEY| BREAKER, OR |C1 CONTACTOR READING
POSITION | NOR-OFF SWITCH| POSITION BAT® DISCH*

TST | ON or NOR | Released |52.08|50.00%*
TST OFF Operated |[47.75]47.75

TST | ON or NOR | Released |52.08|50.00%*

* Position of BAT-DISCH-CO or BAT-DISCH

key.

** Denotes approximate voltage.

5.04 Fuse Alarm—70-Type Fuse: Check the
fuse alarm in accordance with Section
201-604-501.

5.05 Rectifier Failure Alarm: Block operated

the RFA relay in the plant. This should
cause the RFA lamp to light and the minor alarm
to sound. Remove the block.

5.06 High- and Low-Voltage Alarms:

(a) Position the keys and switch of the 35-type
test set as follows.

KEY POSITION
BAT & GRD CO Operated
REV Normal
VM Normal
SWITCH
G Open

Using a 2W1TA cord, connect dry cells to the
test BAT & GRD jack of the test set as required
(estimate 1-1/2 volts per cell) to operate the
voltmeter relay to its high contact (see the
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appropriate plant circuit requirement table),
connecting the positive terminal of the dry cells
to the tip lead of the cord and the negative
terminal to the ring lead of the cord. The
locking levers of No. 1 through 4 keys should
be open and all resistance sliders should be in
their extreme right positions. Close the locking
lever of the No. 1 key and move the No. 1
resistor sliders to their extreme left position.
Under these conditions, the test set has its least
resistance and the dry cells are out of the circuit.

(b) Block nonoperated the RF relay with each

J86231A and J87211B rectifier if provided.
Block nonoperated the RFA relay with each
J86295, J872324, and J8T233 A rectifier if provided.
Block nonoperated the RFA-1 relay in each J87222
and J87223 rectifier, if provided, or disconnect
the CMD or RFA and HV leads from each
rectifier.

{¢) Using a 2WI1TA cord, connect the T & R
~ jack of the test set to the test battery
supply and the voltmeter relay (HL relay in
40-ampere and 120-ampere plants or HV relay
in 400-, 600-, or 800-ampere plants) as follows.
In positive plants, connect the ring lead of the
cord to the positive (+) terminal of the voltmeter
relay and the tip lead to the test battery supply.
In negative plants, connect the ring lead of the
cord to the test battery supply and the tip lead
to the negative (—) terminal of the voltmeter
relay. The negative terminal of the voltmeter
relay is designated (—) for the 120-ampere plant
in accordance with SD-81466-01 and for the
800-ampere, 24-volt plant; HR for the 120-ampere
plants in accordance with SD-81424-01, SD-81673-01,
and SD-81674-01; HR- for the 400-, 600-, and
800-ampere, 48-volt plants and the 40-ampere
plants in accordance with SD-81769-01.

(d) Using the 60-volt de scale, connect the

KS-14510 volt-ohm-milliammeter across the
positive and negative terminal of the voltmeter
relay.

() Remove the VR fuse from the plant control
panel.

(f) Low-Voltage Test: Gradually move the

No. 1 sliders of the test set to the right,
thus introducing resistance and lowering the
voltage across the voltmeter relay. Note that
at the point where the HLV alarm should come
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in (see plant circuit requirement table), the
HLV lamp lights and the major alarm sounds.
pIf the power plant is equipped with an ACO
key, operate the key to silence the audible
alarms.4

(g) High-Voltage Test: Move the No. 1 sliders

to their extreme right positions. From the
reading of the volt-ohm-milliammeter, determine
whether the voltage has been reduced sufficiently
to permit the introduction of dry cells without
causing the high contact to make (see plant circuit
requirement table). Restore the BAT & GRD
CO key to normal, and raise the voltage gradually
by moving the No. 1 sliders toward the left to
remove resistance from the circuit. Note that
at the point where the HLV alarm should come
in (see plant circuit requirement table), the
HLV lamp lights and the major alarm sounds.
pIf the power plant is equipped with an ACO
key, operate the key to silence the audible
alarms.4

(h) When the high- and low-voltage alarm tests

have been completed, move the BAT &
GRD CO key of the test set to the operated
position. BIf not connected, connect the CMD
or RFA and HV leads to the rectifiers from
which they were disconnected.§¢ Remount the
VR fuse. Remove. the test equipment. Remove
the blocking tools from the RF, RFA, and RFA-1
relays.

5.07 Countercell Failure Alarm: In the 120-ampere

plant provided with countercells, block
operated the No. 8 contact of the CO relay. In
400-ampere plants, block operated the No. 8 contact
of the CO1 relay. This should cause the CEMF
lamp to light. Remove the block.

Caution: Take care to block operated
only the No. 8 contact of the CO or COI1
relay to avoid shorting of the countercells
and prevent possible damage to the connected
equipment.

5.08 pThe operation of the countercell control

circuit should be checked when the battery
goes to the upper or lower limits to verify that
the countercell control circuit is functioning properly.

(a) 50/52-Volt, 120- and 400-Ampere Plants:

To check the operation of the countercell
control circuit in these plants, proceed as follows.
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(1) Operate all rectifier input switches to the
OFF position.

Note: As the battery voltage decreases, the
discharge voltage will also decrease. When
the discharge voltage drops to 47.75 volts,
the low-voltage alarm is activated and after
a time delay the control should operate and
remove the countercell from the circuit.

(2) Operate all rectifier input switches to the
ON position. :

(3) Operate the TST-NOR-CHG key on the
plant to the CHG position.

Note: As the battery voltage increases, the
discharge voltage will also increase. When
the discharge voltage increases to 50.75 volts,
the low-voltage alarm is retired and after a
time delay the control should operate and
replace the removed countercell.

(4) Operate the TST-NOR-CHG key on the
plant to the NOR position.

(b) 24.Volt, 120-Ampere Plant: To check the
operation of the countercell control circuit
in this plant, proceed as follows.

(1) Operate all rectifier input switches to the
OFF position.

Note: As the battery voltage decreases, the
discharge voltage will also decrease. When
the discharge voltage drops to 22.25 volts,
the low-voltage alarm is activated and after
a time delay the control should operate and
remove the countercell from the circuit.

(2) Operate all rectifier input switches to the
ON position.

(3) Operate the TST-NOR-CHG key on the
plant to the CHG position.

Note: As the battery voltage increases, the
discharge voltage will also increase. When
the discharge voltage increases to 25.25 volts,
the low-voltage alarm is retired and after a
time delay the control should operate and
replace the removed countercell.



P

(4) Operate the TST-NOR-CHG key on the
plant to the NOR position.¢

5.09 Rectifier Current-Limiting Circuit:
(a) Check that the current-limiting circuit in

each rectifier limits the output current as
follows:

CURRENT OUTPUT LIMIT

RECTIFIER AMPERES
J86231A 32
J87211B 11
J86295 200
J87222 100
J87223 100
J8T232A 30
J87233A 30

To check, proceed as covered in (b) and (c).

(b) Apply a load to the rectifier that is slightly

greater than the current output limit specified
in (a). This may be done by turning off some
or all of the other operating rectifiers in the
plant. If the office load is insufficient, connect
a test load to the plant or turn off all of the
rectifiers and allow the battery to discharge
until the required load is available. If a test
load is used, adjust the test load as required.
See Section 171-123-101.

(¢) Turn on the rectifier to be checked. Observe

whether the current output indication on
the rectifier ammeter is in agreement with the
current output limit specified in (a). If the
current output indication is not in agreement
with the specified limit, adjust the current-limiting
circuit in accordance with (d).

(d) To adjust the currentlimiting circuit, apply
a load to the rectifier in accordance with
(b). Turn on the rectifier and proceed as follows.

(1) J86231A Rectifier: Rotate the CC

potentiometer cw to lower the current
output limit indicated on the rectifier ammeter
or ccw to raise the limit to 32 amperes.
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(2) J86295 Rectifier: Rotate the CON CUR

H potentiometer cew to lower the current
output limit indicated on the rectifier ammeter
or cw to raise the limit to 200 amperes.

(3) J87222, J87223, J87232A, or J87233A

Rectifier: Rotate the CC potentiometer
cew to lower the current output limit indicated
on the rectifier ammeter or cw to raise the
limit to the current output limit specified in

(a).

(4) J87211B Rectifier: The rectifier is
provided with a DC circuit breaker to

protect the rectifier in case of overload. The

circuit breaker must be reset if operated.

6. TROUBLES

6.01 The troubles listed in 6.04 are only those in

connection with the charge and discharge
circuit. Troubles in the rectifier units are covered
in sections on operating methods for the rectifiers.

Note: J86231A, J8T211B, J86295, J87222, or
J87223 rectifiers, which have shut down, will
not restart until rectifier ON-OFF key or
RECT NOR-OFF switch has been operated to
OFF and returned to ON or NOR. To restart
J87232A or J8T233A rectifiers which have shut
down, momentarily operate the ACO key and
operate the CB1 circuit breaker to its ON
position. The J87211B rectifier is provided
with a DC circuit breaker which must be reset
if operated.

6.02 50/52-Volt Plants: When working on

normally short-circuited countercells, precautions
should be taken to prevent automatic operation of
the relay which removes the short on the countercell.
On 50-volt plants, readjust the output of the
rectifiers for a battery voltage reading of 50 volts
on the plant voltmeter, following procedures similar
to those covered in 4.04(a) and (b). Then operate
the TST-NOR-CHG key to NOR. If the TST-NOR-CHG
key has been made inoperative, block operated
the C relay for the 120-ampere plant or ClA relay
for the 400-ampere plant. On 52-volt plants, leave
the TST-NOR-CHG key operated to NOR. After
work is completed in 50-volt plants, operate the
TST-NOR-CHG key to TST and readjust the output
of the rectifiers for a battery voltage indication
of 52 volts on the plant voltmeter as covered in
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4.04(a) and (b). If relays were blocked, remove
the block.

6.03 The following table shows the possible cause
of a lighted alarm lamp and the action to
be taken.

LAMP POSSIBE CAUSE ACTION
FA Operated eir- Check the leads from
cuit fuse the operated fuse to
the connected equip-
ment for faulty insula-
tion. Check for trouble
in the connected equip-
ment (see note).
RFA Failure of Check RFA, RECT
rectifier FAIL, or ALM lamp on

each rectifier or charge
bay assembly. A lighted
lamp indicates trouble
in the rectifier or
charge bay assembly.
Check rectifiers in ac-
cordance with their
respective Bell System
Practices or circuit
descriptions (CD). See
note under 6.01. Check
for accidental ground
or faulty insulation on
RFA or CMD leads.

HLV High or low Check for operated

discharge REG, RB, RC, or VR

voltage fuses. Check rectifiers
in accordance with
their respective Bell
System Practices or
circuit descriptions
(see note).

CEMF  Opencounter- Check countercell be-
cell (auto- fore operating BAT-
matically DISCH-CO key to CO
taken out of or pressing separate
circuit) CO key to put counter-

cell back in circuit.

Note: Correct cause of operated fuse before
replacing it. Where alarm fuses are in par-
allel with supply fuses, replace the operated
supply fuse first and then the alarm fuse.
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6.04 Trouble Chart: The troubles and possible
causes listed are not necessarily all-inclusive
but are merely indicative of some of the difficulties
that may be encountered when the various 111A
power plants are not operating normally. If the
trouble is not found with the assistance of the
trouble chart and 6.03, reference must be made to
sections covering the rectifier, the schematic
diagrams, and circuit descriptions (see 1.10).

TROUBLE POSSIBLE CAUSE

(a) No rectifier
battery charg-

Rectifier turned off (see
note under 6.01).

ing or low
battery float Failure of AC supply (no
voltage voltage) or AC supply

fuse operated.

Operated REG, RC, or
RB fuse. Output voltage
potentiometers out of ad-
justment; adjust in ac-
cordance with 4.04(a)
and (b).

Equipment failure in rec-
tifier; check rectifiers in
accordance with their
respective Bell System
Practices or circuit de-
scriptions (CD).

(b) High battery
float voltage

Operated REG fuse for
J86295 and J86231A rec-
tifiers; check rectifiers in
accordance with their re-
spective Bell System
Practices. Output voltage
potentiometers out of ad-
justment; adjust in ac-
cordance with 4.04(a)
and (b).

Failure of countercell or
associated control equip-
ment.

(c) High or low
discharge volt-
age in 50/52-
volt plant



