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1. GENERAL

1.01 This section describes how to operate 
301C power plants (J86573) arranged fo r

manual s ta rt control o f motor-generator sets 
and rectifiers. The p lan t may have m anual or 
automatic emergency cell switching. The usual 
operating routines are covered, and apparatus 
adjustm ents th a t apply p a rticu la rly  to th is  p lan t 
and are not covered in  other sections are given. 
Fo r day-to-day maintenance except ba tte ry 
equipment, i t  should not be necessary to re fe r to 
other sections unless defective apparatus or ap­
paratus out o f adjustm ent or needing other 
maintenance attention, such as lubrica tion  or 
cleaning, is involved. Refer to the batte ry sec­
tions fo r  specific in fo rm ation  on batteries.

Caution: This p lan t includes autom atica lly  
contro lled equipment, and care must be ex­
ercised to prevent accidental s ta rtin g  o f 
parts o f the p lan t on which maintenance 
w ork is to be done. Before s ta rting  work, 
prevent autom atic s ta rting  o f equipment by 
removing fuses, b locking relays, opening 
switches, etc, as necessary. When m ainte­
nance w ork has been completed, make sure 
tha t the c ircu it has been restored to norm al.

1.02 This section is reissued to add power 
a larm  in fo rm ation  and to  revise the op­

erating and ad jus ting  methods. Since th is  re­
issue covers a general revision, arrows o rd i­
n a r ily  used to indicate changes have been 
omitted.

1.03 Routine checks should be made during  
a period when they w i l l  cause the least

service reaction.

1.04 The instructions are based on the draw ­
ings listed below. F o r detailed descrip­

tions o f the operation o f ind iv idua l c ircu its, see 
the corresponding c ircu it descriptions. The c ir­
cuits associated w ith  a p a rticu la r in s ta lla tion  
are covered in  the job  w ir in g  lis t.
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Power Service Circuits

SD-80592-01 —  Power Service C ircu it, Three 
Phase Service

SD-80628-01 —  Power Service C ircu it, Three 
Phase, AC-DC Duplex Drive 
Motors

SD-80749-01 —  Power Service C ircu it, Three 
Phase Service

M otor Starter Circuits

SD-80572-01 —  M otor-S ta rte r C ircu it fo r  
M anual and Autom atic 
S tarters

SD-81036-01 —  M otor-S ta rte r C ircu it fo r  
M anual and Autom atic 
S tarters

Charging Generator Circuits

SD-80571-01 —  Charging Generator C ircu it 
fo r  Manual and Autom atic 
Operation

SD-80601-01 —  Charging Generator C ircuit, 
D iverte r Pole

SD-81030-01 —  Charging Generator C ircu it, 
M anual and Autom atic 
Control

Rectifier Circuits

SD-80969-01— Regulated Disc Rectifier 
C ircu it, KS-5651

SD-81087-01 —  Rectifier C ircu it, KS-5651-01
SD-81115-01 —  Rectifier C ircu it, KS-5651-02
SD-81129-01 —  Rectifier C ircu it, J86249
SD-81242-01 —  Rectifier C ircu it, KS-15689
SD-81317-01 —  Rectifier C ircu it, J86273

Rectifier Applica tion  Schematics

SD-80979-01 —  Applica tion  Schematic fo r  
KS-5651 and KS-5651-01 
Rectifiers

SD-80979-02 —  App lica tion  Schematic fo r  
KS-5651-02 Rectifiers

SD-81145-01 —  App lica tion  Schematic fo r  
J86249 Rectifiers

Emergency Cell Charging Circuit
SD-80465-01 —  Charging C ircu it, Em er­

gency Cell Charge Using 
6-amp, 10-volt Copper Oxide 
Rectifier

Generator Start Control Circuits

SD-80582-01 — Generator S ta rt Control
C ircu it, 45- to 50-vo lt P lan t

SD-80584-01 —  Generator S ta rt Control 
C ircu it, 22 to 26 V o lt

SD-80602-01 —  Generator and Countercell 
Control C ircu it, D iverter 
Pole

Generator Regulation Circuit

SD-80573-01 —  Generator Regulation 
C ircu it fo r  Use W ith  
Manual S ta rt Control

Discharge Circuit

SD-80577-01 —  Discharge C ircu it, 22 to 26 
and 45 to 50 V o lt

Battery Control Circuit (Automatic Switching of
Emergency Cells)

SD-80838-01 —  22 to 26 V o lt P lants
SD-81121-01 —  45 to 50 V o lt P lants
SD-81234-01 —  6,000 to 10,000 Ampere

22 to 26 and 45 to 50 V o lt 
P lants

Battery D istributing Circuits

SD-80441-01 —  B a tte ry  D is tribu ting  C ircuit, 
Grouping o f Frames and 
Racks, Panel

SD-80658-01 —  B a tte ry  D is tribu ting  C ircuit, 
Panel D ia l System, W ithout 
Common Power F ilte r

Alarm  Circuits

SD-80729-01 —  DC Power A la rm  C ircu it
SD-80730-01 —  Power Audib le A la rm  

C ircu it

1.05 Fo r more detailed in fo rm ation  on the op­
eration and maintenance o f ind iv idua l

equipments or apparatus, re fe r to the appropriate
B ell System Practices.

1.06 L is t o f Tools and Test Apparatus
(Equivalents may be substituted)

CODE OR
SPEC NO. DESCRIPTION

TOOLS

411A Test Pick
(Two reqd)
508A A rm ature  B locking  Tool
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CODE OR
SPEC NO. DESCRIPTION

TOOLS

—  3-inch Cabinet Screwdriver
—  Fuse P u lle r, 7-1/2 inch, 

Ideal Industries, Inc
TEST APPARATUS

KS-8039 V oltm eter
KS-14510, Volt-ohm -m illiam m eter
L is t 1
W 1AF Cord
(Two reqd)
W2W Cord, 6 feet long, equipped w ith

one No. 310 Plug, one No. 360B 
Tool, and one No. 360C Tool 
(No. 2W17A)

— 35-type Test Set
— Headset, composed o f one

No. 716A Receiver, one No. 11A
Headband, and one No. 2W21A 
Cord

2.03 The charging units consist o f motor-gen­
erator sets a nd /o r rectifie rs fo r  the main

batte ry cells and rectifiers fo r  the emergency 
cells. One m otor-generator or rec tifie r fo r  each 
voltage runs continuously, w h ile  others are 
started and stopped m anually, as required, to 
m ainta in  the batte ry voltage and ca rry  the dis­
charge c ircu it load. A  33-, 65-volt, or a combined 
33- to 65-volt reserve set is genera lly furnished 
w ith  these plants fo r  use in case o f abnormal 
load or when one o f the other sets is disconnected 
fro m  service fo r  maintenance purposes. Two mo­
tor-generator sets or one motor-generator set 
and one rectifie r fo r  each voltage are generally 
arranged fo r  automatic voltage regulation. In  
some cases when a 24-volt supply o f less than 
100 amperes is required, i t  is obtained from  the 
48-volt p lan t by using au tom atica lly  controlled 
countercells, no manual sw itch ing being involved.

PREPARING TO START INITIALLY

2.04 Before pu tting  the p lan t in to  service, 
check th a t :

2. OPERATION All Plants

DESCRIPTION

2.01 The 301C power p lan t provides either 24- 
or 48-volt, or a combination o f both 24-

and 48-volt ba tte ry  supply fo r  equipments 
requ iring  a capacity w ith in  the range o f 200 to 
4000 amperes. W ith  the addition o f an 
SD-81234-01 ba tte ry  contro l c ircu it, the capacity 
is increased to 6000 or 10,000 amperes fo r  each 
potentia l.

2.02 The 24-volt ba tte ry  consists o f 11 o r 12 
cells together w ith  two single-cell emer­

gency cell groups and, in  some plants a single­
cell countercell group. The 48-volt ba tte ry  con­
sists o f 23 cells, two groups o f two emergency 
cells, and in  some plants, one group o f two 
countercells. The main battery, e ither 24 or 
48 volts, consists o f two o r more strings o f the 
above cells connected perm anently in  para lle l. 
The main ba tte ry  cells are continuously floated 
under contro l o f the voltage regula tion equip­
ment. The emergency cells, and i f  provided, the 
countercells are cu t in to  or out o f the discharge 
c ircu it by m anual or automatic means to m ain­
ta in  the discharge voltage w ith in  proper lim its  
during  emergency and overcharge periods. The 
emergency cells are continuously tr ic k le  charged 
by unregulated rectifiers.

(a) A l l  motor-generator sets are clear o f any 
obstructions and are free to run. I f  pos­

sible, as a check i t  is desirable to tu rn  by 
hand a ll parts th a t no rm a lly  rotate.

C aution: Care must be exercised when doing 
th is to prevent e lectric shock or physical 
in ju ry .

(b) The procedures fo r  preparing to s ta rt in  
the rectifie r sections have been observed.

(c) The procedures fo r  preparing to s ta rt in  
the voltage con tro lle r sections have been

observed.
(d) STOP-NOR and ON-OFF keys are in  the 

STOP and O FF positions, respectively.
(e) TEST-NOR keys are in  the NOR position.
( f)  Correct size fuses are in  place.
(g) E M  C E LL  SW M A N -A U TO  keys are in  

the M A N  position.
(h) GEN1-OFF-GEN2 key regu la to r sw itch­

ing  key) is operated to the position to
connect the voltage contro l to the generator 
or rec tifie r which is to be operated under 
automatic voltage control.
(i) GEN REG CHG -FLO AT key is in  the 

F LO A T  position.



( j )  In  charging units, each generator contro l 
O LA potentiometer is turned completely

cw (clockwise) and each OLR potentiometer is 
turned completely ccw (counterclockwise).

(k) Generator kn ife  switches are in  the open 
(horizonta l) position.

(/) I f  necessary, provide test load sufficient to 
absorb 115 per cent o f the rated load 

o f the larger o f the f irs t two CUs (charg­
ing  units) (CU1 or CU2).

INITIAL ADJUSTMENTS

2.05 Check each generator as follows.

(a) Generator S ta rt

(1) Rotate generator manual control hand- 
wheel maximum cw.

(2) Operate TEST-NOR key to TEST.

(3) Operate LOW ER key u n til R L re lay 
releases (a ll resistance in position).

(4) Perform  the appropriate operation be­
low :
Generators Equipped W ith Key-type 
S ta rte r
Operate the s ta rte r NOR-STOP key to 
NOR.
Generators Equipped W ith Push-button- 
type S ta rte r
Operate the s ta rte r START-STOP but­
ton to start.
Generators Equipped W ith M anua lly  
Operated S ta rtin g  Compensator
Operate the s ta rte r handle to the 
STAR T position and when the genera­
to r comes up to speed (no fu r th e r rise 
in  tone or p itch ), quick ly  operate the 
handle fro m  the START to the RUN 
position.

(5) The m otor-generator set should s ta rt 
ro ta ting  cw as viewed from  the genera­

to r end.

(b) Generator Voltage
(1) Rotate V M  key to  GEN.
(2) Rotate generator manual control hand- 

wheel ccw u n til generator voltage is
about 15 volts fo r  24-volt generator or about 
30 volts fo r 48-volt generator.

(c) Reverse C urrent Relay

(1) B lock CC re lay operated.

(2) S low ly ro tate  the generator manual con­
tro l handwheel ccw. Check th a t CB re­

verse current re lay operates before 45 volts 
are reached on a 48-volt generator or 20 
volts on a 24-volt generator. CA contactor 
should also operate.

(3) Remove the block fro m  CC relay.

(4) Rotate the handwheel cw u n til CA con­
tacto r and CB re lay release.

(5) Close the generator kn ife  sw itch to the 
48- or 24-volt position.

Caution: Never close the generator kn ife  
sw itch while CA contactor is operated, as 
personal in ju ry  and com m utator damage 
may result.

(6) C o n ne c t an e x te rn a l v o ltm e te r  
(KS-14510) across the main contacts

o f CA contactor. Use the 3-volt dc scale 
and connect the positive lead to the arma­
ture  contact.

(7) Rotate the handwheel s low ly ccw u n til 
vo ltm eter reads 1 volt.

(8) Reverse the external voltm eter leads 
(voltm eter reads —1 v o lt).

(9) Rotate handwheel s low ly  ccw. CA con­
tacto r should operate before the ex­

terna l vo ltm eter reads 1 vo lt (tha t is, be­
fore the generator voltage is 1 vo lt higher 
than the batte ry voltage).

(10) Remove the voltm eter.

(11) Rotate handwheel s low ly  cw while  ob­
serving the AR1 ammeter relay. CA

contactor and CB re lay should release when 
the reverse current (below the zero read­
ing) is between 3 and 8 per cent o f genera­
to r rated ampere output.

C aution: Do not perm it the reverse cur­
rent to exceed the 8 per cent value as exces­
sive reverse curren t may affect fu tu re  
operation o f the CB reverse current relay.

2.06 Overload Relay Associated W ith  Com­
mercial-type Generators: The OL re lay 

should operate when the generator output rises 
to 115 per cent o f rated curren t and should
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release when generator output reduces to  85 per 
cent o f rated current. In  the fo llo w in g  para­
graphs, raise and lower the output o f the gener­
ator, as required, by means o f the generator 
manual contro l handwheel.

(a) Rotate OLA potentiometer to its  m axi­
mum ccw position.

N o te : The cover m ust be on the OL re lay 
when ad justing  the O LA  and OLR potenti­
ometers. Observe the OL1 re lay to te ll when 
OL re lay is operated.

(b) Move high contact o f ammeter re lay so 
tha t i t  does not make contact when gen­

era tor is delivering fu ll- lo a d  ampere ra ting.

(c) Connect a m illivo ltm e te r or the vo ltm eter 
o f the 35-type test set (see Section

A702.002, Measurement o f E xte rna l Voltages) 
across the ammeter re lay  shunt at the same 
points as the connection fo r  the w ind ing o f 
OL re lay to read load currents in  excess o f 
100 per cent. Connect the positive lead o f the 
meter to the generator side o f the shunt. 
Raise the generator output to its  fu ll-am pere 
ra ting .

(d) Read the drop across the ammeter re lay 
shunt as indicated on the voltm eter, then

increase output u n til the voltage drop is 110 
per cent o f tha t obtained when the generator 
is delivering fu ll- lo a d  amperes. S low ly rotate 
O LA  potentiometer in  a ccw direction u n til 
OL re lay operates.

(e) Decrease the output to 105 per cent o f 
fu ll- lo a d  ra tin g  and check tha t OL re lay

does not release.

( f )  Continue to decrease the output o f the 
generator u n til 85 per cent o f generator

rated output is reached or OL re lay releases. 
I f  OL re lay does not release a t 85 per cent 
o f generator rated output, check the OL re lay 
c ircu it requirements. I f  the requirements are 
met and the re lay does not release, cut the 
strap between O LA  and OLR potentiometers. 
Then w ith  the generator ca rry ing  85 per cent 
o f its  f u l l  rated output, s low ly  ro tate  OLR 
potentiometer cw u n til OL re lay  releases.

N ote : The OL re lay  no rm a lly  releases 
w ith in  lim its , in  which case, removal o f the 
strap is not necessary. Removal o f the strap 
is required on ly in  exceptional cases.

(g) Check the operation o f the OL re lay  as 
fo llows.

(1) Raise the generator output to 105 per 
cent o f rated output and check tha t

OL re lay does not operate.

(2) Raise generator output to 115 per cent 
o f rated output and check th a t OL re­

lay operates.

(3) Decrease generator output to 105 per 
cent o f rated output and check th a t

OL re lay remains operated.

(4) Continue to decrease generator output 
to 85 per cent o f rated output and check

th a t OL re lay is released.

(h) Reset ammeter re lay high contact.

2.07 Am m eter Relay Associated W ith  Com­
m ercia l-type Generators: The high con­

tacts o f the ammeter re lay shall be adjusted 
to close on a curren t equal to the fu ll-am pere 
ra tin g  o f the associated generator. No a d jus t­
ment is required fo r  the low  contacts. Position 
the low contact pointer maximum ccw by remov­
ing  the re lay cover and moving the pointer by 
grasping i t  a t its  lower insulated end.

2.08 Am m eter Relay Associated W ith  Recti­
fie rs: The high contacts o f the ammeter

re lay shall be adjusted to close a t rated f u l l ­
load cu rren t fo r  the rectifie r. No ad justm ent is 
required fo r  the low contacts. Position the low 
contact pointer m axim um  ccw by removing the 
re lay cover and moving the pointer by grasping 
i t  a t its  lower insulated end.

2.09 Generator Rheostats: The rheostats asso­
ciated w ith  generators equipped w ith

m otor-driven rheostats shall be adjusted as fo l­
lows.

(a) B A T  Position o f Handwheel
(1) Operate NOR-STOP key or S TA R T- 

STOP button to STOP. On generators
equipped w ith  a m anua lly  operated s ta rting  
compensator operate the STOP button.

(2) T u rn  handwheel fu l ly  cw.

(3) Operate generator kn ife  sw itch to the 
open (horizonta l) position.

(4) Disconnect generator fro m  ba tte ry  and 
connect test load to generator.
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(5) S ta rt the generator as covered in 
2.05(4).

(6) Operate R A ISE  key u n til RR re lay re­
leases (a ll resistance out position).

(7) T u rn  handwheel ccw u n til generator is 
operating at rated ampere output a t the

voltages shown in  the fo llo w in g  table w ith  
the machine hot (run  a t fu l l  output fo r
at least 1 hour).

CELLS IN
BATTERY VOLTAGE

11 28
12 30
23 56

(8) The setting o f the handwheel a t which 
the generator delivers fu ll-am pere out­

put a t the required voltage shall be marked 
w ith  a line and designated B A T  on the 
fro n t o f the panel.

(9) T u rn  the handwheel cw and run  gen­
era tor at no load fo r  1 hour a llow ing  i t

to cool.

(10) Stop the generator as covered in  (1).

(11) Remove connection to test load and re­
connect battery.

(b) A d jus tm en t o f M otor-D riven Rheostat

(1) Rotate handwheel to B A T  position.

(2) B lock FR re lay operated (open the con­
tacts) .

(8) S ta rt the generator as covered in  
2.05(4).

(4) Operate LOW ER key u n til R L  re lay 
releases (a ll resistance in  position).

(5) Operate R A IS E  key and s low ly  increase 
voltage to 17 volts fo r  24-volt genera­

tors and 41 volts fo r  48-volt generators. 
M ark  th is point tem pora rily  on the m otor- 
driven rheostat.

(6) Operate the generator kn ife  sw itch to 
the 48- or 24-volt position.

(7) Operate the R A IS E  key to increase the 
voltage to 1 vo lt above the batte ry  vo lt­

age. The CA contactor should operate. Con­
tinue to operate the R A IS E  key u n til the 
generator is operating a t rated ampere out­

put a t the voltage shown in  the fo llow ing  
table. (Read voltage by operating VM  key 
on generator contro l panel to GEN.)

VOLTAGE
CELLS IN WITH WITHOUT
BATTERY COUNTERCELLS COUNTERCELLS

11 25.9 24.2
12 28.2 26.4
23 54.1 50.6

(8) When generator reaches fu l l  output, 
s low ly  decrease the output by operating

the LOW ER key a llow ing  tim e fo r  the bat­
te ry  voltage to decrease u n til ammeter re lay 
indicates no load (do not go to reverse cur­
rent) w ith  the batte ry  voltage shown in  the 
fo llo w in g  table.

BATTERY
CELLS IN VOLTAGE

11 23.1
12 25.2
23 48.3

(9) Stop the generator as covered in  
[ ( a ) (1 ) ] .

(10) Operate generator kn ife  sw itch to the 
open (horizonta l) position.

(11) The setting o f the m otor-driven rheo­
sta t in  (8) or the setting previously

marked in  (5) depending on which results in 
the most resistance in  the m otor-driven rheo­
sta t shall be the a ll resistance in  position. 
W ith  the rheostat arm  in  th is  position, set 
the B l im it  sw itch operating lever against 
the l im it  switch so tha t the contacts ju s t 
open and clamp the lever in  place.

(12) Unblock FR relay.

(c) E M  C E LLS  Position o f Handwheel

(1) Rotate the handwheel fu l ly  cw.

(2) Operate the generator kn ife  sw itch to 
E M  CELLS position.

(3) Operate the E M  C E LL CHG kn ife  
sw itch to GR1 and GR2 position.

(4) S ta rt the generator as covered in 
2.05(4).

(5) Operate R A IS E  key u n til RR re lay re­
leases (a ll resistance out position).
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(6) Rotate handwheel ccw u n til generator 
voltage is 1 vo lt above batte ry voltage.

The CA contactor should operate. Continue 
to rotate the handwheel ccw u n til the gen­
era tor delivers rated ampere output a t the 
voltages in  the fo llo w in g  table.

CELLS VOLTS

11 cells and 2 EM  cells 30.3
12 cells and 2 E M  cells 32.5
23 cells and 4 E M  cells 62.8

(7) The position o f the handwheel pointer 
in  (6) shall be marked w ith  a line and

designated EM  CELLS on the fro n t o f the 
panel.

N ote: On some generators i t  w il l  be found 
th a t the f irs t setting o f the generator man­
ual control handwheel described in (a) w il l 
also meet the requirements fo r  the second 
or EM  C E LL setting, in  which case, the po­
sition should be marked and designated 
B A T  and EM  CELLS.

(8) Operate LOW ER key u n til generator 
output is zero.

(9) Stop the generator as covered in  
[ (a ) (1 ) ] .

(10) Operate generator kn ife  sw itch to the 
open (horizonta l) position.

(11) Operate EM  CELLS CHG kn ife  switch 
to G1 position.

(12) Close generator kn ife  switch to EM  
CELLS position.

(13) S ta rt the generator as covered in 
2.05(4).

(14) Operate R A IS E  key u n til CA contac­
to r operates. Raise voltage to voltage

indicated in  the fo llo w in g  table a llow ing 
tim e fo r  the batte ry to stabilize.

CELLS VOLTAGE

11 cells and 1 E M  cell 26.4
12 cells and 1 E M  cell 28.5
23 cells and 2 EM  cells 54.9

(15) Operate LOW ER key to decrease out­
put and ve rify  th a t generator output

can be decreased to no load by means o f the 
m otor-driven rheostat. I f  i t  is necessary to 
use the handwheel to do this, change the 
EM  CELLS m arking  in  (7) accordingly.

(16) Stop the generator as covered in 
[ ( a ) (1 ) ] .

(17) Rotate handwheel to  B A T  position i f  
two positions have been designated.

(18) Operate generator kn ife  sw itch to the 
open (horizonta l) position.

2.10 Am m eter Relays Associated W ith  D i­
verter Pole Type Generators: The high

contact o f the ammeter re lay shall be adjusted 
to close on a cu rren t equal to the fu l l  ampere 
ra tin g  o f the associated generator. No a d jus t­
ment is required fo r  the low contact.

2.11 Rheostat A d jus tm en t fo r  D ive rte r Pole
Type Generators: The generator field

rheostat shall be adjusted as fo llow s.

(a) Set the generator rheostat arm  to  the 
m ark on the rheostat plate provided at

the factory. I t  should be taken in to  considera­
tion tha t the characteristics o f the generator 
are such tha t fo r  a given rheostat setting the 
voltage w ill be s lig h tly  low er i f  the load is 
increasing, and h igher when the p lan t load 
is decreasing. A f te r  the batte ry  has been 
brought up to float voltage w ith  the generator 
hot, no fu r th e r m a jo r adjustm ents o f rheo­
stat should be required. However, a fte r ob­
serving the batte ry  range over a period o f a 
few days, and in  subsequent regu la r routine 
observations o f the average batte ry  volts in 
accordance w ith  Section A301.005, a s ligh t 
correction in  the rheostat setting may be nec­
essary in  order to average the ba tte ry  voltage 
fo r  correct float. The fina l setting o f the rheo­
stat should be marked w ith  a line and desig­
nated B A T  F LO A T  on the fro n t o f the panel.

(b) W ith  generator switch open and the TEST 
key in  TEST position, s ta rt the generator

and increase generator voltage u n til rheostat 
reaches a ll resistance out position and then 
slow ly decrease generator voltage to 28 volts. 
M ark th is position o f rheostat tem porarily . 
Stop the generator and w ith  generator switch 
closed to ba tte ry  and TEST key in  TEST 
position, s ta rt the generator fo llo w in g  the pro­
cedure outlined in  (a). A d ju s t fo r  average 
batte ry voltage a t 27.5 volts. The rheostat po­
sition obtained shall be marked and desig­
nated B A T  CHG.
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(c) Fo llow ing  the same procedure as outlined 
in  (a) and (b ), the generator should be 

adjusted fo r  a voltage o f 33 volts when con­
nected across the batte ry and both groups o f 
emergency cells connected in series. When 
fina l setting o f rheostat is obtained, i t  shall 
be marked w ith  a line, and the space between 
the setting obtained in (b) and th is la tte r 
m ark shall be designated B A T  & EM  CELLS.

OPERATION OF PLANT

2.12 A utom atic  Operation o f Voltage Regula­
tio n : F o r norm al operation, w ith  the keys

in  the positions specified in  (a), (b), and (c) 
enough generators or rectifiers should be in  
operation to float the load. However, i f  an equal­
iz ing or boost charge is to be given using auto­
m atic regulation, the float charge key on the 
m ain contro l board should be operated to the 
CHG position.

(a) On main contro l board

(1) FLO AT-C H G  key should be in F LO A T  
position.

(2) EM  CELLS SW M A N -A U TO  key 
should be in  the NOR position.

(3) G E N 1 -O F F -G E N 2  key ( r e g u la to r  
sw itch ing key) should be in  the position

to connect the regula tion c ircu it to the gen­
era tor or rec tifie r which is to be operated 
under autom atic voltage control.

(b) Keys on generator bays should be in  the 
NOR positions.

(c) On rec tifie r bays

(1) ON-OFF or RECT key should be in  
ON position.

(2) A l l  other rectifie r keys should be in  
NOR position.

2.13 M anual Operation o f Voltage R egula tion:
I f  the voltage regula tion is to  be done 

m anually, the regu la to r sw itch ing key (GEN1- 
OFF-GEN2) in  the regula tion c ircu it should 
be operated to the O FF position. The vo lt­
age may then be raised or lowered by means of 
the generator R A IS E  and LOW ER keys in  
the case o f a generator. In  the case o f a rec ti­
fier, the M A N -T E S T  key o f the rectifie r should 
be operated to the M A N  position and the v o lt­
age adjusted by the rec tifie r M A N  potentiometer.

2.14 R ectifie rs: In  general, rectifiers can be 
used in  conjunction w ith  motor-generator

sets in  th is p lant. The rectifiers may be con­
nected and disconnected in  much the same man­
ner as m otor-generator sets.

C aution: The rectifie r M A N  potentiom eter 
should always be kept in  the m axim um  ccw 
position except when the rectifie r is both 
connected to the battery and being used 
under M A N  contro l (M A N -T E S T  key in  
M A N  position). I f  the rectifie r should be 
operating under M A N  contro l w ithou t bat­
te ry  o r load and the M A N  potentiom eter 
is turned cw enough, the re c tify in g  element 
may be damaged. Never tu rn  the rectifie r ON 
under autom atic contro l before the batte ry  
or load is connected o r the re c tify in g  ele­
ment may be damaged. Use the O FF o r 
O PEN ro ta ry  sw itch to remove rec tifie r 
fro m  service only a fte r the rectifie r has 
been shut down by operation o f the ON-O FF 
o r NO R-O FF key to the O FF position.

2.15 In  the fo llo w in g  paragraphs, when keys 
on the J86249, KS-15689, or J86273 rec ti­

fie r are re ferred  to, un ifo rm  designations w il l  be 
used fo r  comparable keys as shown below.

(a) Keys designated M A N -T E S T  or M A N - 
NOR-TEST w il l be re ferred to as M A N -

T E S T ; the ir positions, M A N , TEST, and NOR 
(center) and M AN , TST, and NOR, w i l l  be 
re ferred to as M AN , TEST, and NOR.
(b) Keys designated ON-OFF or RECT w il l  

both be re ferred to as ON-OFF and th e ir
positions, ON and OFF, and NOR and OFF, 
respectively, w il l  be re ferred to as ON and 
OFF.

Removing CUs From Service and Restoring CUs to 
Service

2.16 Removing Generator Connected fo r  A u to ­
m atic  Voltage Regulation

(a) I f  a generator connected fo r  autom atic 
voltage regula tion is to be removed fro m

service, the other CU which is arranged fo r  
autom atic voltage regula tion should be started 
and connected to load as covered in  2.17 or 
2.25 before th is generator is removed fro m  
service.
(b) Operate GEN1-OFF-GEN2 key (regu la to r 

sw itch ing key) to GEN position connect­
ing  CU started in  (a).
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(c) Operate lower key on the generator panel 
u n til R L  re lay does not operate (a ll re­

sistance in  position).

(d) On generators equipped w ith  an auto­
m atic m otor starter, operate NOR-STOP

key to STOP. On generators equipped w ith  a 
m anua lly  operated s ta rting  compensator, op­
erate the STOP button on the fro n t o f the 
starter.

(e) Operate generator kn ife  switch to the 
open (horizonta l) position.

2.17 Restoring Generator A rranged fo r  A u to ­
m atic  Voltage Regulation

(a) Operate LOW ER key and check tha t RL 
re lay does not operate (a ll resistance in

position).

(b) Rotate generator manual contro l hand- 
wheel to B A T  or EM  C E LL position, as

required.

(c) Operate generator kn ife  switch to 48V 
(24V) or EM  C E LL  position, as required.

(d) On generators equipped w ith  an automatic 
m otor s tarter, operate NOR-STOP key to

NOR. On generators equipped w ith  a m anua lly  
operated s ta rting  compensator, operate the 
s ta rte r handle to the STAR T position and 
when the generator comes up to speed (no 
fu r th e r rise in  tone or p itch) qu ick ly  operate 
the handle fro m  the STAR T to the R U N  po­
sition.

(e) Operate the R A IS E  key u n til CA con­
tacto r operates which indicates tha t the

generator is connected to battery.

( f )  A d ju s t output, as required, using R A ISE  
key.

(g) I f  generator is to be under automatic v o lt­
age regulation, operate GEN1-OFF-GEN2

key (regu la to r sw itch ing key) to the position 
to connect the voltage contro l c ircu it to  the 
generator.

2.18 Removing Generator A rranged fo r  M an­
ual Regulation

(a) Rotate generator manual contro l hand- 
wheel cw u n til CA contactor releases.

(b) Operate STOP button on the m otor 
starter.

(c) Operate generator kn ife  sw itch to  the open 
(horizonta l) position.

2.19 Restoring Generator A rranged fo r  M an­
ua l Regulation

(a) Rotate generator manual contro l hand- 
wheel fu l ly  cw.

(b) Operate generator kn ife  switch to B A T  
or E M  C E LL position, as required.

(c) On generators equipped w ith  a push-but­
ton-type s tarter, operate START-STOP

key to START. On generators equipped w ith  
a m anua lly  operated s ta rting  compensator, 
operate the s ta rte r handle to the S TA R T po­
sition and when the set comes up to speed 
(no fu r th e r rise in  tone or p itch) qu ick ly  op­
erate the handle fro m  the STA R T to the 
RUN position.

(d) Rotate the handwheel ccw u n til the CA 
contactor operates, which indicates tha t

generator is connected to battery.

(e) A d ju s t output, as required, using the 
handwheel.

2.20 Removing Combination 24- and 48-volt 
Generator

(a) I f  the generator is being used as a 48-volt 
generator under autom atic voltage regu­

lation, the other CU which is arranged fo r 
autom atic voltage regula tion should be 
started and connected to load as covered in  
2.17 or 2.25 before th is  generator is removed 
fro m  service.

N o te : A  set operating as a 24-volt genera­
to r cannot be connected to the automatic 
voltage regula tion c ircu it.

(b) Operate GEN1-OFF-GEN2 key (regula­
to r sw itch ing  key) to GEN position con­

necting CU started in  (a).

(c) Operate LOW ER key u n til R L  re lay  does 
not operate (a ll resistance in  position).

(d) Rotate m anual contro l handwheel fu l ly  
cw.

(e) On generators equipped w ith  an auto­
m atic m otor s tarter, operate NOR-STOP

key or START-STOP button to stop. On gen­
erators equipped w ith  a m anua lly  operated 
s ta rting  compensator, operate the STOP but­
ton on the fro n t o f the starter.
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( f )  Operate the generator kn ife  sw itch to the 
open (horizonta l) position.

2.21 Restoring Combination 24- and 48-volt 
Generator

(a) Rotate manual contro l handwheel fu l ly  
cw.

(b) Operate LOW ER key and check th a t RL 
re lay does not operate (a ll resistance in

position).

(c) Operate generator kn ife  switches to B A T  
or E M  C E LL  and 24V or 48V positions,

as required.

(d) S ta rt set as covered in  (1), (2), or (3) 
below.

(1) On generator sets w ith  a key-type 
s tarter, operate NOR-STOP key to

NOR.
(2) On generator sets equipped w ith  a 

push-button-type starter, operate the
START-STOP button to START.
(3) On generator sets equipped w ith  a man­

u a lly  operated s ta rting  compensator,
operate the s ta rte r handle to the STAR T 
position and when set comes up to speed 
(no fu r th e r rise in  tone or p itch) qu ick ly  
operate the handle fro m  the STAR T to the 
R U N  position.

(e) I f  generator is to be operated as a 48-volt 
genera tor:

(1) Raise generator voltage to 45 volts by 
ro ta ting  manual contro l handwheel ccw.

(2) Operate R A IS E  key u n til CA contactor 
operates, which indicates generator is

connected to battery.
(3) C ontrol generator output, as required, 

using R A IS E  and LOW ER keys.
(4) I f  generator is to be operated under 

autom atic voltage regulation, operate
GEN1-OFF-GEN2 key (regu la to r sw itch ing 
key) to the position to connect the voltage 
contro l c ircu it to the generator.
(5) I f  generator is to be operated under 

m anual contro l, a ll ad justm ent in  gen­
era tor output should be made by means o f 
R A IS E  and LOW ER keys.

( f )  I f  generator is to be operated as a 24-volt 
genera tor:

(1) Raise generator voltage to 23.5 volts by 
ro ta ting  m anual contro l handwheel ccw.

(2) Control generator output, as required, 
using R A IS E  and LOW ER keys.

N ote: I f  generator is operated as a 24-volt 
generator, i t  cannot be connected to the 
automatic regula tion c ircu it and a ll changes 
in  generator output must be made by oper­
a ting  the R A ISE  and LOW ER keys.

2.22 Removing Generators F rom  Service —  D i­
verter Pole Type

(a) Operate NOR-STOP key to STOP.

(b) Operate generator kn ife  switch to the 
open (horizonta l) position.

2.23 Restoring Generator to Service —  D iverte r 
Pole Type

(a) Rotate manual contro l handwheel to line 
marked on panel.

(b) Operate generator kn ife  sw itch to B A T  
or EM  C E LL  position.

(c) Operate NOR-STOP key to NOR position.

2.24 Removing R ectifie r F rom  Service (A u to ­
m atic or M anual Regulation)

(a) I f  the rec tifie r is being operated under 
autom atic voltage regulation, the other

CU which is arranged fo r  automatic voltage 
regula tion should be started and connected 
to the load as covered in  2.17 or 2.25 before 
this rec tifie r is removed fro m  service.

(b) Operate GEN1-OFF-GEN2 key (regu la to r 
sw itch ing key) to GEN- position connect­

ing CU started in  (a ) .

(c) Operate M A N -T E S T  key to TEST.

(d) Operate LOW ER key to reduce output 
suffic iently to cause incoming CU to as­

sume load. Reduce output slow ly, a llow ing  
tim e fo r  the regula tion c ircu it to function.

(e) As output o f CU started in  (a) builds up, 
operate LOW ER key o f rectifie r u n til its

output has decreased to the m in im um  reading 
fo r  the ammeter associated w ith  the rectifie r.

( f )  Operate ON-OFF key o f rectifie r to OFF.

(g) Operate ro ta ry  O FF or OPEN sw itch o f 
rectifie r to OFF or OPEN.

Page 10



SECTION A301.816

2.25 Restoring a R ectifie r to Service (A u to ­
m atic o r M anual Regulation)

(a) I f  rec tifie r is to be connected to ba tte ry  
on ly :

(1) O p e ra te  C H G -F L O A T  s w itc h  to  
FLO A T.

(2) Operate ro ta ry  O FF or OPEN sw itch 
to  48V (24V) position.

(b) I f  rec tifie r is to be connected to ba tte ry  
and emergency cells:

(1) Operate CHG -FLO AT switch to CHG.

(2) Operate ro ta ry  OFF or OPEN sw itch 
to E M  C ELL.

(c) Operate M A N -T E S T  key to NOR.

(d) Operate ON-OFF key to ON and w a il 
about 1 m inute fo r  electron tubes to warm

up.

(e) C ontrol rec tifie r output using R A IS E  and 
LOW ER keys.

( f )  I f  rec tifie r is to be operated under auto­
m atic voltage regulation, operate GEN1-

OFF-GEN2 key (regu la to r sw itch ing key) to 
position to connect the voltage contro l c ircu it 
to  the rectifie r.

Boost Charging M ain  Battery

2.26 General: I f  countercells are provided and 
are au tom atica lly  controlled, the dis­

charge voltage w i l l  be autom atica lly  maintained 
w ith in  proper lim its . However, i f  the counter­
cells are m anua lly  controlled, the voltage a la rm  
w il l be given when the batte ry  voltage rises and 
countercells m ust then be cut in to  the discharge 
c ircu it, as required. When the batte ry is being 
charged during  the heavy-load period o f the 
day, the tem perature o f the countercells should 
be observed frequently . I f  the tem perature of 
the countercells rises to the m axim um  perm is­
sible value (see Section A401.004) the charge 
should be stopped, w ater added i f  necessary, and 
the main ba tte ry  floated u n til the cells restore 
to 90 F  or approxim ate ly room temperature.

2.27 Boost Charging M ain B a tte ry

(a) A l l  P lants Except D ive rte r Pole Type

(1) Operate FLO AT-C H G  key on m ain con­
tro l board to CHG.

(2) C ircu it w il l  make necessary ad justm ent 
in  operation o f au tom atica lly  regulated

CU.

(3) A d ju s t ou tput o f m anua lly  regulated 
CUs by operating the R A IS E  and

LOW ER keys on CUs equipped w ith  a m otor- 
driven rheostat or by the m anual contro l 
handwheel in  CUs w ith o u t a m otor-driven 
rheostat. (See 2.26 i f  countercells are pro­
vided.)

(b) D ive rte r Pole Type P lants

(1) Operate generator rheostats s low ly  to 
CHG. (See 2.26 i f  countercells are pro­

vided.)

(c) A l l  P lants —  When Boost Charging is 
Completed

Plants W ithout Countercells

(1) Operate FLO AT-C H G  key on m ain con­
tro l board to F LO A T . On d iverte r pole

types, operate generator rheostats to 
FLO AT.

Plants W ith Countercells

(2) Operate NOR-TEST key (o r M A N - 
TEST key i f  rectifie rs are provided) of

each operating CU to TEST.

(3) Reduce output o f each CU approxi­
m ate ly 50 per cent by operating its

LOW ER key.

(4) Operate FLO AT-C H G  key on m ain con­
tro l board to FLO A T. On d iverte r pole

types, operate generator rheostats to 
FLO AT.

(5) When batte ry  voltage is a t floa t value, 
operate NOR-TEST (M A N -T E S T ) key

o f each operating CU to NOR s ta rtin g  w ith  
lowest numbered CU. A llo w  tim e between 
restoration o f each TEST key and succeed­
ing  key fo r  ba tte ry  voltage to stabilize.

(6) I f  countercells are m anua lly  contro lled, 
the voltage a la rm  w i l l  r in g  when the

batte ry  voltage drops and countercells must 
be cut out o f the c ircu it as required.

Boost Charging Emergency Cells

2.28 A l l  P la n ts : A d ju s t tr ic k le  charger to 
increase output.
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Recharging A fte r Power Failure 

General

2.29 The 301C p lan t is arranged fo r  recharg­
ing  emergency cells by the method known

as charge by load. The charging rate through 
the emergency cells w il l va ry  w ith  the load. The 
m axim um  amount o f charging current perm is­
sible through the emergency cells is determined 
by the fin ish ing  ra te  and tem perature o f the 
battery. The emergency cells shall be charged 
a t a ra te  not exceeding the fin ish ing rate (nom i­
nal charging ra te). However, in  the case o f an 
emergency which has discharged a considerable 
pa rt o f the batte ry  capacity, a high s ta rting  rate 
may be used but under no conditions should the 
cells be charged a t more than 150 per cent o f the 
8-hour discharge rate a t the s ta rt o f the charge 
or at more than the fin ish ing  rate a t the end o f 
the charge (see Section A401.001.01). I f  the 
e lectro lyte tem perature reaches 110 F  (43 C) be­
fore the charge is completed, reduce the charge 
rhte by 50 per cent. When charging emergency 
cells, any tr ic k le  charger in  use may be le f t  
connected. I f  countercells are used, see Section 
A401.004 fo r  precautions regarding tem perature 
and charging rate.

2.30 I f  the power fa ilu re  was short during  a 
ligh t-load  period and the emergency cells

were not cu t in, the m ain batte ry w il l  auto­
m a tica lly  recharge to float voltage.

2.31 The procedures given in  2.32 apply to 
p lants w ith  commercial-type generators.

I f  the procedures are to be adapted fo r  plants 
w ith  d iverter pole type generators, re fe r to 2.33.

2.32 The fo llo w in g  procedures apply to  48-volt 
p lants w ith  au tom atica lly  contro lled

emergency cell switches but may also be used 
fo r  p lants w ith  m anua lly  controlled emergency 
cell switches by substitu ting  manual operation 
o f the emergency ce ll switches when required. 
In  such cases, alarm s associated w ith  autom atic 
operation o f emergency cell switches w il l  not be 
given. I f  the procedures are to be used fo r  
24-volt p lants, the specified emergency cell group 
voltage shall be halved. I f  ac power is being sup­
plied fro m  the emergency engine, do not s ta rt 
more CUs than the engine generator capacity 
w il l  supply.

(a) I f  the power fa ilu re  was o f short dura­
tion  during  a ligh t-load  period and only 

the f irs t group o f emergency cells was cut in,

firs t perm it the charging units to restore the 
main batte ry to float voltage and thus cause 
the m otor-driven emergency cell sw itch to re­
tu rn  au tom atica lly  to norm al. As the main 
batte ry  is recharging, the output curren t o f 
the voltage regu la ting  CU w il l  decrease. When 
the voltage regu la ting  CU can absorb the load 
carried by the last CU, reduce the output o f 
the last CU using the manual contro l hand- 
wheel u n til the las t CU disconnects. Do not 
shut down the last CU u n til the voltage regu­
la tin g  CU can ca rry  the last CUs load. When 
the last CU disconnects, i f  i t  is a generator, 
tu rn  its  manual contro l handwheel to the E M  
CELLS position i f  such a position is provided 
and operate its  kn ife  sw itch to the EM  CELLS 
position. I f  the last CU is a rectifie r, operate 
its  ro ta ry  sw itch to  the E M  C E LL GR1 posi­
tion. Then, operate the E M  C E LL CHG kn ife  
sw itch on the emergency cell sw itch panel 
to the G U I position. Restore the last CU 
to service under manual contro l as cov­
ered in  2.17, 2.19, 2.21, or 2.25. A t  the 
main contro l board read the vo ltm eter a t 
the top o f the panel. Then depress the 
48V & E M  CELLS vo ltm eter key w hile  
watching the vo ltm eter mounted a t the top o f 
th is panel. The observed change in  voltage is 
the voltage across the GR1 emergency calls. 
This voltage is hereafter re ferred  to as GR1 
voltage. When the GR1 voltage rises to 
5 volts, reduce the last CUs output u n til the 
GR1 voltage is 4.4 volts. As the batteries ap­
proach fu l l  charge, the G R l voltage w il l  in ­
crease more ra p id ly  and the CU output cur­
ren t w il l  decrease. When the output o f the 
CU is approxim ately zero, G R l is fu l ly  
charged. Operate the NOR-STOP key to STOP. 
Restore the CU handwheel to the B A T  posi­
tion  i f  i t  is a generator and restore its  kn ife  
sw itch to the 48V or 24V position. I f  the CU 
is a rectifie r, restore its  ro ta ry  switch to the 
48V or 24V position. Restore the CU to norm al 
operation as covered in  2.16 to 2.25, inclusive.

(b) I f  both G R l and GR2 emergency cells 
were cut in  during  the power fa ilu re , and 

sufficient charging capacity is available, f irs t 
perm it the charging units to b ring  up the 
voltage o f the m ain batte ry  enough to cause 
the emergency cell sw itch to cut back to the 
norm al position. When the voltage regu la ting  
CU can absorb the load carried by the last CU, 
reduce the output o f the last CU using the
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manual contro l handwheel u n til the las t CU 
disconnects. Do not shut down the last CU 
u n til the voltage regu la ting  CU can ca rry  the 
last CUs load. When the las t CU disconnects, 
tu rn  its  manual contro l handwheel to the EM  
C E LL  position, i f  i t  is a generator w ith  such a 
position provided, and operate its  kn ife  switch 
to  the E M  CELLS position. I f  the CU is a 
rectifie r, operate its  ro ta ry  sw itch to  the E M  
C E LL GR1 & GR2 position. Then operate the 
E M  C E LL  CHG kn ife  switch on the emer­
gency cell sw itch panel to  the GR1 & GR2 
position. Restore the last CU to service under 
manual contro l as covered in  2.17, 2.19, 2.21, 
o r 2.25. Charge the GR1 and GR2 cells as 
in  (a), except th a t the GR2 voltage should be 
measured d ire c tly  w ith  a portable voltm eter, 
ra the r than w ith  the panel voltm eter. When 
the GR2 cells are fu l ly  charged, lower the 
las t CUs ou tpu t u n til i t  disconnects and the 
R L  re lay releases. Open the generator kn ife  
switch. Operate the E M  C E LL CHG sw itch to 
the GR1 position. Close the generator kn ife  
sw itch to  the EM  C E LL position. Continue 
charging the GR1 cells as in  (a ).

(c) I f  the power is restored during  a heavy­
load period, and the m otor-driven EM  

C E LL  sw itch is in  the GR1 & GR2 position, 
the charging units m ust be connected to the 
GR1 & GR2 position i f  the charging capacity 
o f the CUs is less than the load demand. How­
ever, i f  the charging capacity o f the CUs is in 
excess o f the demand, sw itch ing the CUs to 
the GR1 & GR2 position w il l cause the m otor- 
driven E M  C E LL  sw itch to  qu ick ly  re tu rn  
to the GR1 position, thus requ iring  immediate 
sw itch ing  o f the CUs to the GR1 position. 
Therefore, i f  the charging capacity o f the CUs 
is in  excess o f the load demand, the CUs 
should be connected in it ia l ly  to the GR1 posi­
tion  which would avoid repeating the sw itch­
ing  operation o f the CUs. The procedures fo r  
connecting the CUs to  the GR1 position are 
covered below. Procedures fo r  connecting the 
CUs to the GR1 & GR2 position which should 
ra re ly  be required are s im ila r, except th a t the 
E M  C E LL CHG sw itch is operated to the GR1 
& GR2 instead o f G R l position.

(1) S ta rting  w ith  the highest numbered CU, 
remove the CU fro m  service as covered

in  2.16 to 2.25, inclusive, except th a t i t  is

not necessary to  stop the set by means o f 
the m otor starter.

(2) I f  the CU is a generator w ith  an E M  
CELLS position provided fo r  the man­

ual contro l handwheel, tu rn  the handwheel 
to th is  position.

(3) Operate the E M  C E LL  CHG kn ife  
sw itch on the emergency cell sw itch

panel to the G R l position.

(4) Operate the CU kn ife  or ro ta ry  switch 
to the E M  CELLS or E M  CELLS G R l

position.

(5) R eturn the CU to  norm al operation as 
covered in  2.16 to 2.25, inclusive.

(6) Repeat (1) to (5), inclusive, fo r  each 
succeeding CU fro m  the last CU down­

ward.

(7) Operate the GEN1-OFF-GEN2 key (reg­
u la to r sw itch ing  key) to OFF.

(8) Operate FLO AT-C H G  key on m ain con­
tro l board to  CHG.

When the ba tte ry  voltage increases enough 
to cause the emergency cell sw itch to re tu rn  
to the norm al position, check the G R l voltage 
as in  (a). Do not a llow  the charging curren t 
to exceed 150 per cent o f the cell 8-hour rate. 
Remember th a t under these conditions the 
fu l l  CUs output is passing through the G R l 
emergency cells. When the G R l voltage rises 
to 5 volts, m anua lly  shut down CU1 by oper­
a ting  its  NOR-STOP key to STOP or ON-OFF 
key to OFF. Then, operate its  kn ife  o r ro ta ry  
switch to the 48-volt position and the hand- 
wheel to  the B A T  position, i f  i t  is a generator. 
Restore i t  to norm al operation, by operating 
the NOR-STOP key to  NOR or ON-OFF key 
to ON. As charging continues, check the G R l 
voltage. When i t  rises to  5 vo lts again, on each 
m anua lly  regulated CU, low er the output us­
ing the LOW ER key u n til the CU disconnects. 
Then operate the kn ife  or ro ta ry  sw itch to 
the 48-volt position and handwheel, i f  i t  is a 
generator w ith  E M  C E LL  position provided, 
to the B A T  position. Restore to  norm al oper­
ation by operating the NOR-STOP key to 
NOR or ON-OFF key to  ON, and the F L O A T - 
CHG key to FLO A T. Continue charging the 
G R l and GR2 emergency cells, as required.
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2.33 Charging Emergencg Cells W ith  D ive rte r 
Pole Type Generators

(a) To Charge Both  B a tte ry  and Emergency 
Cells a t the Same Time

(1) Operate TEST key o f lowest numbered 
generator to  TEST.

(2) Operate STOP key to STOP.
(3) When set disconnects, operate generator 

kn ife  sw itch to E M  CELLS position.
(4) Operate E M  CELLS CHG sw itch to GR1 

or GR1 & GR2 position.
(5) Restore STOP key to NOR.
(6) S low ly  increase generator voltage using 

the handwheel, tak ing  care not to  over­
load generator or to exceed discharge c ir­
cu it voltage.
(7) Repeat (1) through (6) fo r  other gen­

erators, as required, fo r  charging emer­
gency cells.

(8) Restore a ll TEST keys to NOR.

(9) I f  p lan t is equipped w ith  m anua lly  op­
erated emergency cell switches, oper­

ate countercell switch to CHG position when 
voltage a la rm  occurs due to h igh voltage.

(10) D u ring  charge period, use the hand- 
wheel to ad jus t generator voltage and

output due to va ry ing  load and battery, so 
as not to  exceed voltage lim its  o f discharge 
c ircu it.

(11) I f  charge rate o f emergency cells must 
be reduced during  charge due to high

tem perature o f emergency cells and i f  more 
than one generator is connected to E M  
CELLS position, tra ns fe r one o f the genera­
tors to the ba tte ry  charge lead. I f  only one 
generator is connected to  E M  CELLS posi­
tion, proceed as fo llow s.

Operate TEST keys o f a ll operating gen­
erators to TEST.
Using the handwheel, reduce the output 
o f the.generator connected to E M  CELLS 
and increase the output o f the generator 
connected across the battery, as required.

(12) I f  tem perature o f countercells rises 
to  the m axim um  permissible value

shown in  Section A401.004, i t  w il l  be neces­
sary to  float ba tte ry  w h ile  completing emer­
gency cell charge. [See (b) below.]

(b) To Charge Emergency Cells W hile F lo a t­
ing B a tte ry : This routine requires a t

least two generators, one fo r  connection across 
ba tte ry  and the other fo r  connection across 
emergency cells.

(1) Operate T E S T  key o f lowest numbered 
generator to  TEST and then the STOP

key to STOP.
(2) When set disconnects, operate generator 

sw itch to emergency cell charge posi­
tion.

(3) Operate emergency cell sw itch to emer­
gency ce ll group to  be charged.

(4) Restore STOP key to NOR position, and 
then by means o f the rheostat, raise

generator voltage u n til set connects to bat­
tery.

(5) Operate TEST key o f generator to be 
operated across batte ry to TEST posi­

tion  and place set in  operation i f  i t  has not 
a lready been done.
(6) Increase output o f generator connected 

across emergency cells to  the necessary
value. D u ring  the charge period, the output 
o f the generator charging the emergency 
cells w il l  depend on load conditions; there­
fore  i t  w il l  be necessary to make frequent 
rheostat adjustm ents in  order to m ain ta in  
ba tte ry  voltage w ith in  the floating  lim its  
and a t the same tim e a suitable amount o f 
cu rren t through emergency cells.

Emergency Cell Switches

2.34 M anua lly  C ontro lled  Emergency Cell 
Switches

(a) Power F a ilu re  o r Emergency C onditions:
In  the event o f a power fa ilu re , or other 

conditions which prevent m ain ta in ing  the bat­
te ry  voltage by means o f CUs, the emergency 
cells shall be cu t in to  the discharge c ircu it 
when low-voltage a la rm  operates.

(1) Check th a t a ll m anua lly  contro lled 
emergency cell switches are in  the ir up

positions (E M  C E LL  contro l panel).

(2) Operate the NOR-EM sw itch to the E M  
C E LL  position.

(3) When low-voltage a la rm  operates again, 
operate the righ t-hand switch to  the

E M  C E LL GR1 & GR2 position.
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(4) When generators have been restarted 
and connected to load, and the high-

voltage a la rm  operates, operate the r ig h t-
hand sw itch to the E M  C E LL GR1 position.

(5) When the high-voltage a larm  again op­
erates, operate the NOR-EM sw itch to

the NOR position.

(b) M ain  B a tte ry  Charge (W ith  Counter­
c e lls ): When the cells o f the m ain bat­

te ry  are being charged and the voltage rises 
to cause a high-voltage a larm , check tha t 
the center sw itch is in  the NOR position, and 
operate the le ft-hand switch to the CHG posi­
tion  to cu t the countercells in to  the discharge 
c ircu it.

(c) Emergency Cell Charge: When i t  is de­
sired to charge the emergency cells in

series w ith  the main battery, the NOR-EM 
switch should be in  the NOR position and the 
righ t-hand switch should be in  the down or 
E M  C E LL  GR1 & GR2 position to charge both 
groups o f emergency cells in  series w ith  the 
battery, or in  the E M  C E LL GR1 position to 
charge the f irs t  group o f emergency cells. In  
general, both groups should be charged u n til 
the charge o f GR1 & GR2 is completed, at 
which tim e GR1 & GR2 should be removed 
fro m  the c ircu it, and the charge o f GR1 con­
tinued u n til completed.

2.35 A utom a tica lly  C ontro lled Emergency Cell 
Switches: The emergency cell groups are 

au tom atica lly  cut in to  or out o f the discharge 
c ircu it under voltag^ contro l by the m otor- 
driven emergency cell switch. I f  these cells are 
to be switched by m anual control, the M A N - 
AU TO  key, located w ith  the emergency cell con­
tro ls  on the main contro l board, should be 
operated to the M A N  position. The E M  cells 
may then be cu t in  or out by operating the 
R A IS E  or LOW ER keys, respectively, o f the 
emergency cell c ircu it. These keys should be 
held operated m om entarily , repeating the oper­
ation o f the keys fo r  each group o f cells to be 
cut in  or out. I f  the emergency cell sw itch fa ils  
to function, remove the EM  C E LL CONT A, 
B, and associated a la rm  fuses on the batte ry 
contro l board. Then i f  the switch is the slider 
m otor-driven type, insert the hand crank in to  
the aperture ( fro n t top o f sw itch) and crank 
ra p id ly  cw to remove emergency cells or ccw 
to add cells. Do not stop cranking u n til contacts

are fu l ly  engaged as stopping between positions 
w il l  damage the cu rre n t- lim itin g  resistors. The 
contact position o f the switch can be viewed 
through the w indow on the fro n t cover. The 
knife-type m otor-driven sw itch can be operated 
m anua lly  as fo llow s. Remove the co tte r p in  hold­
ing  the top o f the insulated link . Disconnect the 
lin k  and operate the sw itch m anually.

2.36 Emergency Cell F lo a t: A  m etallic-type 
unregulated rec tifie r is perm anently con­

nected to float the emergency cells. A d jus tm en t 
is obtained by t r ia l and should be made when 
the cells have been fu l ly  charged and the supply 
voltage is norm al. T ransfo rm er taps in  the rec­
t if ie r  provide means fo r  changing the rectifie r 
voltage and thereby its  output current. The tap 
selected should be one which w il l  hold the v o lt­
age nearest to the value covered in  Section 
A301.005. This ad justm ent should be checked 
from  tim e to tim e as the batte ry  and rectifie r 
age. I t  is not necessary to disconnect the rec ti­
fie r a fte r a power fa ilu re  during  which the cells 
have been discharged or during  a recharging pe­
riod. In  some plants the power to the rectifie r 
is supplied through an auto transfo rm er which 
perm its closer adj ustment o f the rec tifie r output.

Discharge Fuse Replacement

2.37 When replacing fuses on discharge panels 
equipped w ith  KS-5047 fuse and switch

units (single pole, double th ro w ), always have 
the fuse shunted by the kn ife  blade before re­
moving or inse rting  fuse or fuses. When a dis­
charge fuse blows, operate the sw itch to the 
other position which inserts the good fuse in  the 
c ircu it. I f  th is  discharge fuse does not blow, 
replace the a la rm  fuse. I f  the second discharge 
fuse blows, check fo r  trouble.

3. ROUTINE CHECKS 

General

3.01 The purpose o f m aking rou tine  checks on 
th is p lan t is to determine whether or not 

a ll the features, indications, and alarm s are in  
proper operating condition. Basically, the ob­
jective o f these checks is to cause a ll equipment 
to operate a t periodic in te rva ls w ith o u t in ten­
tio n a lly  causing drastic or h a rm fu l situations 
such as complete power fa ilu re . The checking



tim e and testing in terva ls  should be based on 
local conditions and past experience.

3.02 The operations described in Operation o f 
P lant, should be period ica lly  checked fo r

each charging u n it o f the p lant. In  perfo rm ing  
these operations, raise or lower the voltage ju s t 
enough to s ta rt the necessary fo llow -up  opera­
tion. F u lly -au tom atic  functions o f the p lan t can 
be assumed to  be in  good operating condition 
i f  a ll the m anual and test conditions shown in  
Operation o f P lan t are fu lf i l le d  du ring  the pe­
riod ic  check.

N o te : The autom atic operation o f the emer­
gency cells can be checked by stopping 
enough charging equipment to cause one 
group o f emergency cells to be cut in to  the 
discharge c ircu it. Observe voltages ju s t be­
fo re  sw itch ing takes place. Readjust voltage 
re lay  i f  required.

Fuses and Alarms

3.03 Check a ll fuse-fa ilu re  alarms and indica­
tors period ica lly  as covered in  Table A.

Test the alarm s w ith  a W 1AF cord. Grasshopper 
fuse operation may be checked w ith  either the 
No. 361B or 411A tool. The test can usually be 
made by connecting test ba tte ry  or ground on 
the a la rm  bar or stud im m ediately under the 
fuse associated w ith  the a la rm  being checked. 
Before m aking tests, the operator should analyze 
the test ind ication shown in  Table A  p rio r to 
app ly ing  the test voltage or test ground, to as­
certa in  whether the test would shut down essen­
t ia l equipment. I f  such is the case, i t  may be 
desirable to postpone these tests to a lig h te r load 
period.

3.04 Fuse A la rm s —  A la rm -type  Fuse Shunt­
ing a Large r Fuse: Remove the a la rm -

type fuse associated w ith  a large fuse. W ith  the 
W 1AF cord, connect f irs t one and then the other 
a la rm  fuse te rm ina l to the fuse a la rm  stud or 
bar. Note each tim e th a t the a larm  operates 
w h ile  the cord is connected. Remount the a la rm - 
type fuse.

3.05 Fuse A la rm s  —  C ircu it Supplied Through 
an A la rm -type  Fuse: Connect one pick

o f the W 1AF cord to the te rm ina l a t the side 
o f any fuse which is covered by the a la rm  under 
test. M om entarily  connect the other test pick o f 
the cord to  the associated a la rm  stud o r a larm

bar. Note th a t the a la rm  operates w hile  the re­
ceiver is connected.

Charging Unit Failure A larm

3.06 Each charging u n it should be checked pe­
rio d ica lly  fo r  the associated fa ilu re

alarms. I f  the charging u n it is not id le, remove 
i t  fro m  service as described in  2.16 to 2.25, in ­
clusive. C a re fu lly  remove the fuses supplying 
ac power to the u n it or operate associated sw itch 
or c ircu it breaker to  its  O FF position. Operate 
a ll keys to NOR. The GEN F A IL  or RECT 
F A IL  lamp on the u n it under test should lig h t. 
The GEN F A  & C K T B K R  lamp should lig h t 
on the m ain contro l board. The PWR lamp in  
the emergency engine room should lig h t and 
the m inor a la rm  bell ring . The GEN F A IL  and 
PWR lamps, and the audible a la rm  can be cu t 
o ff by operating the ACO key on the m ain con­
tro l board. When th is  key is operated, the F A  & 
CKT B K R  GD lamp ligh ts  on the main contro l 
board. Replace fuses or restore c ircu it breaker.

Voltage Control Alarms

3.07 P eriod ica lly  the voltage a la rm  c ircu its  
should be tested. The paragraphs below

are common to both the 24- and 48-volt p lants 
and should be applied to both p lants when the 
checks are made.

3.08 Using a W 2W  cord, connect the T  & R 
test term ina ls o f the 35-type test set

across the test lin k  o f the voltage re lay asso­
ciated w ith  the a la rm  under test. Connect the R 
te rm ina l to the positive (G) side o f the test 
link . Set the other test set keys as follows.

KEYS POSITION

B A T  & GRD CO Operated
R EV N orm al

SWITCHES POSITION

G Open

Connect d ry  cells in  series to B A T  and GRD 
term ina ls o f the test set as required (esti­
mate 1-1/2 volts per ce ll) to operate the v o lt­
meter to its  h igh contact, connecting the positive 
te rm ina l o f the d ry  cell to the GRD te rm ina l 
o f the test set. Connect an external vo ltm eter 
w ith  an accuracy o f a t least 1/2 per cent across 
the term ina ls o f the re lay under test. Locking 
levers o f No. 1 to 4 keys o f the test set should 
be open and a ll the resistance sliders should be 
in  th e ir extreme r ig h t positions.
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3.09 Close the locking lever o f No. 3 key and 
move the No. 3 resistor sliders to th e ir ex­

treme le f t  position. Close a ll resistance kn ife  
switches in  the test set in  such a way as to cut 
out a ll fixed resistance. Under th is condition, the 
test set has its  least resistance and the dry-ce ll 
ba tte ry  is out o f the c ircu it.

3.10 Cut the test set in to  the c ircu it by care­
fu l ly  rem oving the test lin k  associated

w ith  the voltage re lay  under test. Care should 
be taken not to open the c ircu it through the 
voltage re lay  or to change the curren t flow ing 
in  such a way as to cause any vio lent operation 
o f the re lay as th is  m ay prevent a case o f con­
tact trouble fro m  being detected in  th is test.

3.11 H igh-Low -Voltage A la rm : Test the low- 
voltage and high-voltage contacts o f the

H IG H  V O LTAG E re lay  in  the fo llo w in g  man­
ner.

(a) Low-voltage Test: G radua lly  move the 
No. 3 sliders o f the test set to the rig h t,

thus in troduc ing  resistance and low ering the 
voltage across the voltage relay. Note th a t a t 
the point where the low-voltage a la rm  should 
come in  (see c irc u it requirem ent tab le), the 
m a jo r a la rm  sounds and the EM  C E LL SW 
lam p lights. I f  the voltage has not been low­
ered beyond the allowable range when both 
No. 3 sliders have reached th e ir extreme r ig h t 
position, slide them fu l ly  back to the le ft. 
Then by means o f the No. 3 kn ife  switches cut 
in  25,000 ohms apd again g radua lly  move the 
sliders to the r igh t.

(b) H igh-voltage Test: Move the No. 3 sliders 
to th e ir extreme r ig h t positions. F rom  the

reading o f the voltm eter, determine whether 
the voltage has been reduced suffic iently to 
perm it the in troduction  o f the test ba tte ry  
w ith o u t causing the high contact to  make. 
(See c ircu it requirem ent table.) Estim ate the 
test ba tte ry  voltage on the basis o f 1-1/2 volts 
per cell. ( I f  the voltage has not been reduced 
sufficiently, cut in  add itiona l resistance by 
opening one or more No. 3 kn ife  switches as 
required to get the necessary reduction in  vo lt­
age.) Then restore the B A T  & GRD CO key 
and raise the voltage g radua lly  by moving the 
No. 3 sliders tow ard  the le f t  to remove re­
sistance fro m  the c ircu it. Note th a t a t the

poin t where the h igh-voltage a la rm  should 
come in, the m a jo r a la rm  sounds and the 
E M  C E L L  SW lam p ligh ts.
(c) Operate the B A T  & GRD CO key o f the 

test set and rem ount the test lin k  before 
removing the test equipment.

Voltage Controller (Float A larm )

3.12 Test the low- and h igh-floa t voltage con­
tacts o f the voltage con tro lle r in  the fo l­

low ing manner no ting  th a t a t the approximate 
point where the alarm s should come in, the 
audible and visual signals operate. (See c ircu it 
requirem ent table.) Check voltage by observing 
the ba tte ry  contro l board panel meter.

(a) On m ain contro l board, operate F LO A T - 
CHG key to F L O A T  and GEN1-OFF-

GEN2 key (regu la to r sw itch ing  key) to 
generator to be operated under voltage regula­
tion.

(b) Check th a t a ll keys o f voltage regulated 
CU are in  NOR positions.

(c) To check low  contacts, operate LOW ER 
key on generator panel u n til R re lay  re­

mains operated (low  contacts make).

(d) A fte r  approxim ate ly 1 or 3 m inutes, the 
—V  F LO A T  lam p should lig h t and a

m inor a la rm  sound.

(e) To check high contacts, operate R A IS E  
key on generator panel u n til L  re lay  re­

mains operated (high contacts make).

( f)  A f te r  approxim ate ly 1 or 3 m inutes, the 
— V  F L O A T  lamp should lig h t and a

m inor a la rm  sound.

(g) Operate ACO key on MC board. The — V  
F LO A T  lamp and m inor a la rm  w il l  be

cut off and —V  F LO A T  GD lamp w il l  lig h t 
on MC board.

(h) B lock P F  re lay  nonoperated.

(i) W a it about 3 m inutes u n til the indications 
covered in  ( f )  are observed.

( j)  Remove the block fro m  PF re lay  which 
should cut o ff alarms.

Emergency Cell Lamp

3.13 Check th a t the - V  E M  C E LL  lamp op­
erates when emergency ce ll GR1 or GR1

& GR2 are brought in to  c ircu it. See note in  3.02
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fo r  instructions on b ring ing  emergency cells in to  
c ircu it.

Countercell Voltage Control Alarms

3.14 Countercells are cu t in  when the voltage 
is high and are cut out when the voltage

is low.

3.15 A la rm  Check

(a) Insu la te  the top contacts 1 and 2 o f H2 
re lay  and the bottom contacts 1 and 2 o f

L2 re lay in  the countercel 1 sw itch ing c ircu it.

(b) B lock H I  re lay operated.

(c) Keep the re lay blocked operated fo r  about 
3 minutes. A f te r  th is time has elapsed,

the CEM F C E LL  lamp should lig h t and the 
m a jo r a la rm  bell ring.

(d) Remove the block fro m  H I  re lay and 
block L I  re lay operated.

(e) W a it fo r  about 3 minutes u n til the in d i­
cations described in  (c) are observed.

( f )  Remove the block fro m  L I  re lay and re­
move the insu la tion  fro m  the L2 and H2

re lay  contacts.

Alarm  M ultip le

3.16 The a la rm  m u ltip le  should be checked 
to be sure th a t m a jo r and m inor power

alarm s in  other parts o f the bu ild ing  w il l  oper­
ate in  conjunction w ith  corresponding audible 
alarm s in  the power room.

Emergency Cell Switch

3.17 Check the voltage drop requirem ent cov­
ered in  Section A401.531, quarterly .

4. TROUBLES

4.01 P la n t troubles listed are on ly those in  
connection w ith  the charge contro l c ircu it 

which connects or disconnects units o f charging 
equipment and the contro l which cuts counter­
cells or emergency cells in  o r out o f the dis­
charge c ircu it. Troubles in  units o f equipment, 
such as m otor-generator sets, rectifiers, and reg­
u lators, are covered in  the respective sections.

4.02 The generator fie ld  rheostats are adjusted 
a t the tim e o f ins ta lla tion  and should not

require ad justm ent unless disturbed fo r  some 
reason, such as the replacement o f a rheostat or 
parts o f a rheostat. In  the event tha t troub le  is 
encountered, due to being unable to obtain the 
proper generator ou tput and voltage, do not 
change the rheostat settings as the trouble  is 
undoubtedly due to other conditions.

4.03 C aution: Before replacing a batte ry
charge o r emergency ce ll charge fuse on

the m ain contro l panel, operate a ll generator 
STOP keys to STO P; rectifie r ON-OFF keys 
to O FF, and rec tifie r O FF  keys to O FF. These 
precautions w i l l  prevent the generators o r rec ti­
fiers fro m  s ta rtin g  when the blown a la rm  fuse 
is replaced. A f te r  replacing the charge fuse and 
a la rm  fuse, restore the keys to  th e ir NOR or 
ON position, s ta rtin g  w ith  the lowest numbered 
charging un it.

4.04 The fo llo w in g  table shows a ll a la rm  
lamps in  alphabetical order together w ith

the ir functions. A ction  to  be taken is also given 
in  some cases.

LAMP INDICATES

ABS A la rm  batte ry  supply fuse 
blown.
(See note.)

CBS C ontrol ba tte ry  supply 
fuse a larm  and voltage 
contro l fuse blown. 
(See note.)

CEM F C E LL Countercell sw itch ing 
c ircu it may be in  trouble. 
Check 24-volt discharge 
voltage.

CHG & M ISC 
DISCHG

Charge or miscellaneous 
discharge fuse blown. 
(See note.)

DISCHG Discharge fuse blown. 
(See note.)

F A  & C KT 
B KR  GD

GEN F A IL  a larm  
has been cut o ff by opera­
tion  o f ACO key.
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LAMP INDICATES

-F L O A T  V O LT4o)
F loa t voltage alarm . 
Operate ACO key to cut 
off a larm . H igh or low 
ba tte ry  voltage.

^ - F L O A T  GD 48)
F LO A T  VO LT a la rm  has 
been cut o ff by operation 
o f ACO key.

GEN F A  & 
C K T BKR  
(a t main 
contro l board)

Charging u n it fa ilu re . 
Operate ACO key to cut 
off a larm .

GEN F A IL  
(a t the 
generator)

C ontro l fuse blown or 
charging u n it fa ilu re .

GEN P AN Generator panel fuse 
blown. Look fo r  blown 
fuse on generator panels. 
(See note.)

PABS Power a la rm  batte ry 
supply fuse blown. (See 
note.)

PWR Trouble in  power room.

RCT F A IL Rectifier fa ilu re .

5 f J - V  EM  C E LL 48)
H igh  or low  batte ry 
voltage. Emergency 
cell switch may be 
in  trouble. Check dis­
charge voltage.

N o te : Where a la rm  fuses are in  pa ra lle l 
w ith  supply fuses, replace blown supply 
fuse f irs t and a la rm  fuse next.

4.05 Trouble C h a rt: The troubles and pos­
sible causes listed below are not neces­

sa rily  a ll inclusive but are m erely indicative o f 
some o f the d ifficu lties th a t may be encountered 
when the 301C power p la n t is not operating 
norm a lly . In  the case o f visual alarms, the op­
era tor can te ll the troub le  location by the desig­
nation o f the lamp which is l i t  on the generator 
bay, rectifie r bay, or m ain contro l board. In  the 
case o f fuse alarms, Table A  w il l  assist the 
operator in  locating the d ifficu lty . I f  the troub le  
is not found w ith  the assistance o f the indicators 
and trouble  chart, reference m ust be made to  
the schematic diagrams and c ircu it descriptions.

TROUBLE

B atte ry  voltage 
high or low

B a tte ry  voltage high

B a tte ry  voltage low

Discharge voltage 
high

Discharge voltage 
low

24-volt discharge bus 
voltage high or low 
when obtained fro m  
a 48-volt p lan t 
through countercells

Rectifier line con­
tacto r operates but 
rec tifie r does not 
give output

___  POSSIBLE CAUSE

Regulator key in  OFF 
position or connected to 
wrong generator. 
Voltage regu la to r out of 
adjustm ent i f  voltage 
can be corrected by use 
o f R A IS E  and LOW ER 
keys.
F a ilu re  o f m otor-driven 
rheostat.
Rectifier out o f a d jus t­
ment.
B a tte ry  trouble.
F a ilu re  o f rectifie r.

"FLOAT-CHG key in  
CHG position.

Power fa ilu re  or blown 
ac fuse.
Load exceeds connected 
generator capacity. 
Generator stopped, C, 
CHG, o r V M  & VR fuse 
blown.

C EM F cells not cu t in  
w hile  charging.
F a ilu re  to switch 
emergency cells out of 
c ircu it.

C EM F cells cut in to  
c ircu it.
F a ilu re  to sw itch emer­
gency cells in to  c ircu it.

C ontro l c ircu it fa ile d  to 
cut countercells in  or 
out.

Check rec tifie r per ap­
propriate  section.
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TROUBLE

B a tte ry  voltage low 
and emergency cell 
sw itch did not 
operate

A la rm  batte ry  supply 
fuse a la rm  or contro l 
ba tte ry  supply fuse 
a la rm  operates

Generator panel fuse 
a la rm  operates

POSSIBLE CAUSE

Emergency cell M A N - 
AU TO  sw itch is in  
M A N  position.
Trouble w ith  E M  C E LL 
relay. Operate switch 
m anually. (See 2.35.)
E ithe r a la rm  batte ry 
supply or contro l bat­
te ry  supply fuse on 
m ain contro l board 
blown.
Fuse blown on genera­
to r panel. Shut down 
generator before re­
placing fuse.

TROUBLE

24- or 48-volt high- 
low-voltage a la rm  
w ith  ba tte ry  voltage 
w ith in  floating  lim its

24- or 48-volt high- 
low-voltage a la rm  
w ith  ba tte ry  voltage 
outside floating  lim its

POSSIBLE CAUSE

Check tha t counter­
cells are cut out o f 
discharge c ircu it.

Voltage regula tion con­
tro l not operating prop­
erly. Operate the voltage 
regula tion c ircu it by 
means o f manual con­
tro l keys and see i f  
voltage can be cor­
rected. I f  ba tte ry  is on 
charge, CEM F cells 
should be cut in  i f  
necessary.
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SECTION A301.816

FUSE LOCATION FUSE DESIGNATION TEST PROCEDURE INDICATION

Charging U n it Panel Gen Cont Connect 24 or 48 Volts on A larm  Stud Note 1
CHG Connect GND on A larm  Stud Note 1
C Connect 24 or 48 Volts on A larm  Stud Note 1
VM  or VM  & VR Connect 24 or 48 Volts on A la rm  Stud Note 1
Gen Cont 6.25A No Test Required None
Gen Cont 1/2A Connect 24 or 48 Volts on A larm  Stud Note 1

M ain C ontrol Board CBS Connect 24 or 48 V olts on A larm  Bar Note 2
PABS Connect B a tte ry to A larm  Bar

Use 24 V o lts on 24-volt P lant
Use 48 Volts on 48-volt and Combined P lan t

Note 3

B a tte ry Control EMC G1 15A No Test Required fo r 15A, EM  Cell None
Board and Emergency EMC G2 15A Cont A  and B and EMC VM  3A Fuses None
Cell Control Panel EMC G1 1/2A On 24-volt P lants Place 24 Volts on A la rm  Stud Note 5
(See Note 4.) EMC G2 1/2A On 48-volt P lants Place 48 Volts on A la rm  Stud Note 5

REG 15A Note 6
REG 1/2A Note 6
EM Cell Cont A  and B Note 6
EM Cell Cont A  and B 1/2A Note 5
EMC VM  3A A  voltm eter reading indicates fuse is not blown.
VM 3A A  voltm eter reading indicates fuse is not blown.
BA T CHG 1/2A None
DISCHG 1/2A Note 6
CHG 1/2A Note 5

24-volt Fuses CO F ire  D r ill Place 24 Volts on A larm  Stud Note 6
R ing PWR BD Note 6
24V CBS Note 6
PWR A LM Note 7
ALM  BA T SUP Note 7

48-volt Fuses 24V CEMF Place 48 V o lts on A larm  Stud Note 6
R ing PWR BD Note 6
48V CBS Note 6
PABS Note 7
ABS Note 7

Notes

1. GEN PAN lamp ligh ts  on main control board; m inor alarm  bell rin g s ; associated generator stops.
2. CBS lamp ligh ts on main control board; PWR lamp in  emergency engine room lig h ts ; m ajor alarm  bell rings.
3. PABS lamp ligh ts on main control board; alarm  battery supply bell rings.
4. A ll fuses shown do not appear on a ll plants. Check those which apply to the p lan t being checked.
5. CHG & MISC DISCHG lamp ligh ts on main control board; m inor a larm  be ll rings.
6. DISCH lamp ligh ts on m ain control board; m a jor a larm  be ll rings.
7. ABS lamp ligh ts  on main control board; rings alarm  battery supply bell.

TABLE A
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