






































SECTION 167-215-301

(3) Verify that the rectifier NOR-TST key is in
the NOR position and the ON-OFF key is
in the ON position.

48-Volt Plants—

(a) Rotate the CHG rheostat slowly ew, allowing
time for the battery voltage to respond until
it is at charge voltage.

® For plants where the J option (one countercell)
is furnished, adjust the CHG rheostat for a
voltage of 2.2 volts per cell or as close below
this value as possible and still prevent the
operation of the voltage alarm during charging.

® For plants where the K option (three
countercells) is furnished in the discharge
circuit, open the CEMF GR2 switch and
adjust the CHG rheostat for 2.3 volts per
cell.

(b) Verify that the regulator now maintains
charge voltage. Readjust, if required.

24-Volt Plants—

(a) Rotate the CHG rheostat slowly cw, allowing

time for the battery voltage to respond until
both the L and R relays release at the charge
value of 2.3 volts per cell for 110A plants and
2.2 volts per cell for 110B plants. The operation
of the L and R relays will be indicated by the
sound of the operation of the RL and RR relays
of the last operating rectifier, providing its
output is between 5 and 25 amperes.

(b) Verify that the regulator now maintains
charge voltage. Readjust, if required.

Restoring Rectifier to Service—
® Operate the regulator FLOAT-CHG key to
the FLOAT position.
REGULATION CONTROL CIRCUIT CHECK

4.06 Rectifier Transfer Check: There must be
at least one operating and one idle rectifier.

(1) Verify that the regulator FLOAT-CHG key

is in the FLOAT position and the REG key
is in the AUTO position.

Page 14

(2) Operate the rectifier NOR-TST key to the
TST position and the ON-OFF key of the
first rectifier is in the ON position.

(3) Reduce the output of the first rectifier slowly
to zero using the LOWER key. Allow time
for the second rectifier to assume the load.
Where electron tube-type rectifiers are used,
there is a 3- to 5-minute delay in starting.

(4) Restore the NOR-TST key to the NOR
position. The first rectifier will reclaim the
load from the second rectifier.

(5) Repeat (1) through (4) on all successive
rectifiers, except the last one.

4.07 Regulation Tube Failure Check:

(1) Verify that the regulator FLOAT-CHG key
is in the FLOAT position and the REG key
is in the AUTO position.

(2) Verify that the rectifier NOR-TST key is in
the NOR position and the .ON-OFF key is
in the ON position.

(3) Adjust the RTF rheostat so that the RTF1
relay operates at trip value in accordance
with the circuit requirements tables.

(4) Remove the regulator electron tube V2.

When the discharge circuit voltage reaches
trip value, all rectifiers will shut down. The
trip value as read on the plant voltmeter
(voltmeter BAT key released) shall be 26.5 volts
for 110A 24-volt power plants, 27.5 volts for
110B 24-volt power plants, and 54 volts for 110A
48-volt power plants.

(56) Operate the REG key to the MAN position.
(6) Reinsert the regulator electron tube V2.
(7) Operate the REG key to the AUTO position.

The regulator and rectifiers should function
and connect to the load in the normal manner.

4.08 Power Failure Check:

(1) With the rectifier operating normally, remove

the regulator ac fuses. All rectifiers will
stop and the TR autotransformer brushes should
move to the minimum voltage position. The C1
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contactor in the first rectifier will reoperate but
there will be no output.

(2) Replace the regulator ac fuses. The regulator
and rectifiers should function and connect
to the load in the normal manner.

4.09 Rectifier Electron Tube Failure and/or

Rectifier Stack Failure:

(1) With the rectifier operating normally, insulate
the bottom contacts 6-7 of the G relay.

(2) Manually operate the TF relay for electron

tube-type rectifiers or the RF relay for
metallic-type rectifiers. The TF or RF relay
will lock operated, causing the G relay to operate
and the rectifier will shut down.

(3) Operate the rectifier ON-OFF key to the

OFF position, then to the ON position. If
the rectifier is an electron tube the TF relay
releases, the rectifier starts and assumes the
load after a delay of 3 to 5 minutes.

(4) Remove the insulation from the contacts of

the G relay. If the rectifier is a metallic-
type, the RF relay releases, the rectifier starts
and assumes the load immediately.

DISCHARGE CIRCUIT CHECKS

4.10 Nominal 50-Volt Discharge Voltage Check:

(1) With the rectifiers operating normally, open

the VR switch to release the CEMF GRI1
relay. The discharge voltage will be the same
as the battery voltage. The HLV lamp lights
and an audible alarm sounds within 30 to 60
seconds.

(2) Close the VR switch to operate the GR1

relay. The discharge voltage is 2 volts
lower than the battery voltage. The visual and
audible alarms retire.

4.11 Nominal 52-Volt Discharge Voltage Check:

(1) With the rectifiers operating normally, operate
the 50-52 VOLTS key in the charge circuit

to the 50 VOLTS position. The CEMF GR1 relay

operates and the 50V TST lamp lights.
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(2) Verify that the discharge voltage is 2 volts
lower than the battery voltage.

(3) Operate the 50-52 VOLTS key to the 52
VOLTS position. The CEMF GR1 relay
releases, and the 50V TST lamp is extinguished.

(4) Verify that the discharge voltage is the same
as the battery voltage.

(5) Operate the regulator FLOAT-CHG key to
the CHG position. The CEMF GR1 relay
operates.

(6) Verify that the discharge voltage is 2 volts
lower than the battery voltage.

(7) Operate the regulator FLOAT-CHG key to
the FLOAT position.

4.12 Nominal 24-Volt Discharge Voltage Check:

(1) With the rectifiers operating normally, close
the BAT SW switch to operate the GR1
relay.

(2) Verify that the discharge voltage is 2 volts
lower than the battery voltage.

(3) Operate the regulator FLOAT-CHG key to
the CHG position.

(4) Verify that the discharge voltage is 4 volts

lower than the battery voltage due to
operation of the G2 relay after the high contact
of the VR relay closes.

(5) Restore the regulator FLOAT-CHG key to
the FLOAT position.

(6) Verify that the battery voltage drops, closing
the low contact of the VR relay and releasing

the G2 relay. Then verify that the discharge

voltage is 2 volts below the battery voltage.

(7) Manually hold the H1 relay operated.
(8) Verify that the HLV lamp lights after a 30-
to 60-second delay and that the audible alarm
sounds.
Note: Where resistors are used in place of

CEMF cells, it is necessary to change the
link connections between the terminals and
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SECTION 167-215-301

the bus bar to compensate for load changes,
as shown on the table of SD-81210-01.

ALARMS

Note: In 110B power plants where alarm
sending equipment is provided, verify that
the proper alarm is received in the distant
office.

4.13 Rectifier Fuse Alarm:

(1) Where 70-type fuses are installed, insert a
blown fuse into the fuse holder of the fuse
under test.

(2) Verify that the RFA or RECT FAIL lamp
lights and the audible alarm sounds.

(3) Remove the blown fuse and insert a good
" fuse.

(4) Verify that the lamp extinguishes and the
audible alarm retires.

(6) If 70-type fuses are not furnished, momentarily

connect each alarm stud to the associated
fuse with a W1AF test cord equipped with a
KS-6278 connecting clip at each end.

(6) Verify that the RFA or RECT FAIL lamp
lights and the audible alarm sounds.

Note: Where an alarm cut-off feature is
provided, operate the ACO key and verify
that the audible alarm retires.

4.14 Discharge Fuse Alarms:

(1) Using a WI1AF test cord equipped with a
KS-6278 connecting clip at each end, momentarily
connect each alarm stud to the associated fuse.

(2) Verify in each case that the FA lamp lights
and the audible alarm sounds.

(83) Where 70-type fuses are furnished, use a

blown fuse and insert it into the fuse holder
of the fuse under test.

(4) Verify in each case that the FA lamp lights
and the audible alarm sounds.

Page 16

(6) Remove the blown fuse and insert a good
one,

(6) Verify that the lamp extinguishes and that
the audible alarm retires.

Note: In some cases the ABS alarm bar is
wired directly to the alarm circuit and no FA
lamp is furnished.

4.15 High-Low Voltage Alarm:

(1) Manually operate and hold the H and L1
relay operated, each in turn, one at a time.

(2) Verify that after 30 to 60 seconds the HLV
lamp lights and the audible alarm sounds.

(3) Release the operated relay. The lamp
extinguishes and the audible alarm retires.

4.16 Regulation Alarm (110A 24-Volt Plant):

(1) If a voltage alarm is furnished, manually
block the A relay operated.

(2) Verify that in 6 to 14 minutes the VA2 and
VA3 relay operate and the REG lamp lights.

(3) Remove the block from the A relay and
observe that the REG lamp extinguishes.

4.17 Indicating Alarm (110B 24-Volt Plant):
(1) Block the H1 relay operated.

(2) Verify that in ‘15 to 45 seconds the HLV
lamp lights and the audible office alarm
sounds.

(3) Remove the block from the H1 relay. Observe
that the HLV lamp extinguishes and the
audible office alarm retires.

(4) Repeat (1) through (3) using the L1 relay.
5. TROUBLES

5.01 A power service low-voltage condition or

defective rectifiers will cause the rectifiers
to increase powerstat output to maximum, operate
the high-limit switches, and shut down. In either
case, an RFA alarm sounds. Where this has
occurred on several rectifiers, restart the rectifiers
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by operating the ON-OFF key on all rectifiers to
the OFF position. Then operate the ON-OFF keys
of each rectifier to the ON position one at a time.
If the ON-OFF key of each rectifier is operated
to the OFF position and then to the ON position
individually, the rectifiers may not restart due to
locked-up relays in the plant.

5.02 If any rectifier does not seem to be carrying

the load it should, operate the NOR-TST key
to the TST position and attempt to change output
with the RAISE and LOWER keys. Failure to
respond could indicate that one or both rectifier
tubes are defective or that there is a rectifier
element failure, ac power failure, blown ac fuse,
blown rectifier charge fuse, poorly adjusted relays
(possibly RR or RL), or faulty motor capacitor.
Incorrect position of keys would prevent a rectifier
from assuming its load.

5.03 If all rectifiers show no load, proceed as
follows.

(a) If the L relay is operated, replace regulator
tube V1.

(b) If the R relay is operated, replace regulator
tube V2.

5.04 When a rectifier alarm is given, locate the

rectifier in trouble. Its output will be zero
and its associated G relay will be operated. Check
ac fuses, CHG and RC. Replace, if blown. If
fuses are not blown and alarm still operates, replace
both rectifier electron tubes, V1 and V2, on rectifier
where so equipped. If this corrects the trouble,
replace with the old electron tubes, one at a time,
until the defective electron tube is located.

5.05 If all rectifiers show capacity output, either
the V2 regulator electron tube has failed
or the load is in excess of combined rectifier output.
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5.06 If current of any 30- or 100-ampere rectifier

is in excess of either 32 or 115 amperes,
check adjustment of OL relay and associated A
rheostat, and, where provided, RB relay and
associated B rheostat. This may be checked using
the KS-14510 volt-ohm-milliammeter (0.3-volt scale)
across the associated ammeter shunt. The 32
amperes will correspond to 270 millivolts and 115
amperes to 290 millivolts.

5.07 If rectifiers are not regulating at proper

voltage and whenever a KS-19481 grid battery
eliminator or new regulator tube is installed, reset
the regulator as covered in 4.04.

5.08 Checks of the vacuum tubes in the regulator
can be made with any available tube tester.

5.09 Failure of a rheostat to perform its function

or erratic control by the rheostat may be
due to dirt on rheostat contacts. Clean as feasible,
including rear contact, if any. Defective rheostats
whose construction does not allow cleaning should
be replaced.

5.10 Additional information for the various types

of rectifiers used in the 110A and 110B
power plants will be found in the associated Bell
System Practices (see 1.11).

TROUBLE CHART

5.11 Should any of the following troubles develop,

it is suggested that the possible cause be
checked in the order given. If the trouble is not
found, look for loose or open connections or short
circuits due to foreign matter lying across wiring
terminals.
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SECTION 167-215-301

TROUBLE
(a) No dc output
current

(b) Low dc output
current, low
saturating
current

(¢) Limit switch
operated

(d) High dc output
current, high
saturating

current
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POSSIBLE CAUSE
Power failure.

Blown ac supply or control
fuse.

Blown CHARGE fuse.

Ammeter relay out of
adjustment.

Failure of V1 or V2 tube
on rectifier.

Plant voltage regulator
out of adjustment.

RL relay operated
continuously.

Plant voltage regulator
out of adjustment.

Low line voltage.
V2 tube failure.

Defective KS-7105 grid
battery or KS-19481 grid
battery eliminator.

Low emission or aged V1
or V2 tube on regulator.

Aged rectifier stacks.
RY relay break contact
failing.

RR relay make contact
failing.

Failure of any relay in
starting chain (AR, OC,
ST, VRC, and DS1).

AC line voltage too high or
too low.

Charge fuse blown.
Load too high.

Failure of an electron tube
(V1 or V2 on regulator).

Plant voltage regulator
out of adjustment.

High line voltage.

RR relay operated
continuously.

RL relay make contact
failing.

(e)

()

(2)

(h)

TROUBLE

Low dc output
current, high
saturating
current

Output
excessively
noisy

Cannot reduce
dc output cur-
rent to zero
with saturating
current mini-
mum under
MAN control

Output voltage
varying

POSSIBLE CAUSE
Incorrect strapping of
CEMF resistors.

Grid emission in V2 tube.

Near zero grid voltage in
V2 tube caused by failure
of a component of the
relay control circuit.

Unbalance in ac line
voltages.

The ac voltages applied to
the rectifying element
terminals differ by more
than 5 percent.

CHG-FLOAT switch on
FLOAT when charging,
especially emergency cells.

Main selenium rectifier cells
high resistance due to aging.

AC voltages applied to the
rectifying element
terminals differ by more
than 5 percent.

C1 and/or C2 filter capaci-
tors aged or defective.

Filter capacitor connec-
tions loose or open.

Defective cells in one or
more of the selenium
rectifier stack assemblies
constituting the main
rectifying element.

Defective diode in two or
more silicon rectifier stack
assemblies constituting the
main rectifying element.

CHG-FLOAT switch on
CHG instead of FLOAT.

High line voltage.

L and R relays not prop-
erly adjusted or L and R
network not properly
wired.



