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(c) When the tests are completed, operate the
BAT & GRD eo key on the test set and

reconnect the test link to the voltage relay.
Then remove the test equipment.

(d) Operate the veo RLS key (24V or 48V) to
return the circuit to normal.

EMERGENCY CELL ALARM LAMP

4.37 In accordance with 3.09 through 3.19, where
provided, shut off one or more of the G-zero

rectifiers, the G3 through GIO charging units, and
Gland G2 charging units in that order, to lower
the plant discharge voltage slightly below the float
voltage and to light the FLOAT ALM lamp. The
emergency cell switch in the discharge circuit will
operate to the GRl position and light the - V E~I

CELLS lamps. Upon restoring the charging unit(s)
to regular operation, the emergency cell switch
will return to normal. ,\Vith the float alarm retired,
the RLS key may be depressed to extinguish the
- V EM CELLS lamp.

Note: The lighted - V Er,I CELLS lamp leaves
a record of emergency cell usage to indicate
possible need of charge by load.

COUNTERCELL VOLTAGE CONTROL ALARMS

4.38 The countercells are used to provide 24 volts
from a 48-volt plant when the current

requirement for 24-volt supply does not exceed 100
amperes. Periodically check the operation of the
countercell switching circuit as covered in 4.39 and
4.40.

4.39 Voltage Check

(a) Read the 24V DISCH voltage on the plant
voltmeter.

(b) Block operated the H relay just long enough
to check that one countercell has been added

to the circuit (Gl contactor operates) and the
voltage has fallen accordingly. Remove block.
The circuit will automatically return to normal.

4.40 Alarm Check

(a) Insulate the top contacts 4 and 5 of the L
relay and the top contacts 1 and 2 of the

H relay in the countercell switching circuit.
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,(b) Block operated the H relay.

(c) Keep the relay blocked operated for about
3 minutes. The - V CEMF CELL lamp will

light; the major alarm will sound; and the P~VR

lamp in the emergency engine room will light.

(d) Remove the block from the H relay and
block operated the L relay.

(e) Wait for about 3 minutes until the indications
described in (c) are observed.

(f) Remove the block from the L relay and the
insulation from the Land H relay contacts.

ALARM MULTIPLE

4.41 The alarm multiple should be checked to be
sure that major and minor alarms from

other locations in the building will give corresponding
audible alarms in the power room when the ALM
MULT key, located on the main control board, is
in the ON position.

5. TROUBLES

5.01 Plant troubles listed are only those in
connection with the charge control circuit

which connects or disconnects units of charging
equipment and the controls which switch countercells
or emergency cells in or out of. the discharge
circuit. Troubles 'in units of equipment; such as
motor-generator sets, rectifiers, and regulators, are
covered in the respective Bell System Practices.

5.02 The generator rheostats are adjusted at the
time of installation. Rheostats may require

subsequent readjustment where generator-rated
output current cannot be maintained. Other than
this, generator rheostats should not require
readjustment unless disturbed, such as the replacement
of a rheostat or parts of a rheostat.

5.03 Motor-Driven TDl and TD2 Timers: If
no instructions are given, no maintenance

of KS-8560 motor-driven timers is required. The
timers should be replaced if they stick in the
operated position or if the operating time is less
than 1·1/2 minutes or more than 4 minutes.
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The following list showa all alarm lamps in
alphabetical order together with their functions.
Action to be taken is also indicated in some cases.

Ceutioxu Beforereplacings batterycbsrge
or emergency cell charge fuse, shut offsll
of the charging units by operating the
NOR-OFF, BEeT OFF·NOR, OFF-NOR,
NOR-STOp, ON-OFF, orPOWER ON-POWER
OFF switcb to the OFF', STOp, or POWEB
OFF position to prevent the generators or
rectifiers from starting when the blown
alarm fuse is removed. After replacing'
the charge fuse and alarm fuse, restore
the .keys to their NOR or ON position,
starting with the Gl and G2 charging
units.

LAMP

..~BS FA

FUNCTION AND ACTION.

Alarm battery supply fuse
alarm (see notes) .

LAMP

GEN or RECT
F.~IL (on main
control board)

GEN FAIL GD

GEi\ PAN FA

I).:~BS FA

fUNCTION AND ACTION

Charging unit failure. Op­
erate ACO key

GEl' FAIL alarm has been
cut off by operation of ACO
key.

Generator panel fuse alarm.
Look for blown fuse on
generator panels. If no
GE~ F.:~IL lamp is .lighted,
check panel of first non­
operating machine . (see
notes i.

Power alarm batterv sup­
.ply fuse alarm (~ee notes).

Trouble in powerroom,

(

+

CBS FA

CEMF CELL

eRG & MIse FA

DISCHG FA

EM CELL

EM CELLSW

ENGRECT FAIL

FLOAT

FLOAT ,\rOLT GD

GEl': FAIL
(on the generator
control bay)
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Control battery supply fuse
alarm and voltage control
fuse failure (see notes)!

Countercell switching cir­
cuit trouble.

Charge and miscellaneous
fuse alarm (see notes).

Discharge fuse alarm (see
notes) .

Indicates emergency cell
switch has operated.

Emergency cell .S wit c h
alarm.

Indicates failure of recti­
fier used to charge emer­
gency diesel engine batter­
ies.

Float-voltag-e alarm. Oper­
ate ACO key.

FLO ..~T \10LT alarm has
been cut off by operation
of ACO key.

Control fuse or charging
unit failure.

ReT or ReT FAIL Rectifier failure.
(on the rectifier)

\~CO High central office volt-
age. Operate '·ea RLS key

.to cancel alarm. If alarm
comes in ag-ain. check for
cause.

Note 1: 'Where alarm fuses are in parallel
with supply fuses, replace the blown supply
fuse first and then the alarm fuse..

Note 2: Some plants have a DFL lamp at
the tip of each battery discharge fuse panel
which gives a visual signal of any fuse failure
in that "bay.

5.04 Trouble Chart: The troubles and possible
causes listed as follows are not necessarily

all-inclusive but are merely indicative of some of
the difficulties that may be encountered when the
plant is not operating normally. In the case of
visual alarms, the operator can tell the trouble
location by the designation of the lamp on the
generator bay, rectifier bay, or main control board.
In the case of fuse alarms, Table F will assist the
operator in locating the difficulty.
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TROUBLE POSSIBLE CAUSE TROUBLE POSSIBLE CAUSE

(a) Battery float ADJ VOLTS potentiom- ( f) 24-volt dis- Control circuit failed to
voltage high or eter on voltage regula- charge bus switch countercells in or
low tor and exciter for Gl or voltage high or out.

G2 generator out of ad- low when ob-
justment. Tube failure tained from a
in voltage regulator and 48-volt plant
exciter. through coun-

tercel1s
AUTO-MAN key on
main control board in

Check for trouble inl\IAN position. (g) Rectifier has
no output rectifier as covered in

Failure of motor-driven respective BSP Section.

rheostat in G1 or G2
generator set. (h) Emergency Trouble in emergency

cell-switch cell switch control
Voltage adjusting poten- alarm operates circuit.
tiometer on G1, G2, or with battery
G-zero rectifier out of voltage within
adjustment. proper limits

Battery trouble.

(i) Battery volt- Emergency cell M..~N-
(b) Battery float FLOAT-eRG key on age low and AUTO switch on main

voltage high main control board in emergency cell control board in M...~N
CHG position. switch does not position.

. operate
(c) Battery float Motor-generator or rec- Trouble with El'YI CELL

voltage low ti tier fails to start. relay.

Load exceeds connected (j) Discharge fuse Check for operated dis- .
rectifier and/or genera- alarm operates charge fuse.
tor capacity.

Motor-generator or rec- (k) Charge and Fuse blown, either bat-
tifier shut off. miscellaneous tery or emergency cell

discharge fuse charge, rectifier charge
Charging units stopped alarm operates fuse, or miscellaneous
(see note) 0 C, CHG, or discharge fuse (see cau-
';11 & VR fuse blown. tion under 5.03) .

i, Power failure or blown
(1) Alarm battery Either alarm battery

ac fuse. supply fuse supply or control bat-

Control failed to switch
alarm or con- tery supply fuse on main

~
(d) Discharge

trol battery control board blown,
voltage high emerg-ency cells out of

alarm operates
circuit.

(e) Discharge volt- Control failed to switch (m) Generator Fuse blown on generator
age low emerg-ency cells into panel fuse panel (see note) .

-,
/ circuit. alarm operates

Page 61



SECTION 167.621-301

TROUBLE

(n) General failure
alarm operates
and all charg­
ing units are
stopped

(0) Generator fail­
ure alarm oper­
ates with one
generator
stopped when
it should be
running

POSSIBLE CAUSE

Service failure or blown
fuse in main supply to
power service distribut­
ing cabinet.

Blown service fuse or
defective generator mo­
tor starter or start con­
trol circuit. If the start
control circuit is de­
fective, the generator
should start when the
TEST key on current­
controlled sets or the
CO~T key on voltage­
controlled sets is oper­
ated to the TEST posi­
tion with STOP key in
NOR position.

Shutdown due to over­
load (see note).

TROUBLE

(q) Generator
takes too long
to connect to
load

(r) Set operates
properly but
alarm comes in
too quickly _-

(s) Rectifier .not
operating
when it
should be
operating

POSSIBLE CAUSE

FR relay on current­
controlled generator
operates at too low
voltage or does not
make proper contact
to short-circuit field
rheostat.

Faulty time delay relay
in alarm circuit.

Blown service fuse or
AC line contactor not
operated (see note).
Trouble in rectifier.
Check rectifier as cov­
ered in respective BSP
section. If charge con­
trol circuits are defec­
tive, the rectifier can be­
operated manually as
described in 3.19
through 8.28. .

f
\

(p) Generator
starts but does
not build up

, sufficient volt­
age to connect
to load
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No field or defective reg­
ulation circuit.

Note: Charging units that have shut down
will not restart until the NOR-OFF, RECT
OFF-NOR, OFF-NOR, STOP-NOR, ON­
OFF, or Po\,rER ON-POWER OFF switch
has been switched to OFF, STOP or POWER
OFF and then restored to NOR, ON, or
POWER ON.
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fUSE fAILURE ALARM INDICATIONS

. .
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'UU lOCAIiON
,un

lUI ,IOC(OUIl aNlllCAIIONPUIGNAIION

Churl{int( (;clwralnrd I nnd2 - 24-ivolt (a~:~ ('ONT )'hU"t! :!-I \'ult~ on alnrm ~had. Nutc 1
Circuit Hreuker Pnnel CUt; FA PIiU,t~ I: ~U on nln rm stud. Nole I·

e ..lace 2·1 \'ult~ 011 .. lurm stud. Notc J.
CHAt Phu't! 2,j \'uh:i un EM CI~I.L nuxiliury contact. EM CELl.. lump lights
ellA2 Place :!-1 \'olt~ on itA T nuxiHury contact. BAT I...up liuhts

\'1\1 & vu PIUl'C 2·1 \'oltA on alarm :ill ul, Nute ••

ehll ..~i"t( c.;t!Ue..ulor~ I illld 2 - 4H-volt GgN CON'r Place -lI:i \'''U~ un alarm :illu" Note I
Cin'uil Hreukcr Panel CIU; I"A Pluee (;~U un ularm stud, Nuti! .t

C "In,',,· ,aa \'ult:i on ;lIurna stud, Note .t
CIlAt Place -ttl nalt~ on EM CI~LL auxiliary contuet. I·~P.·I CI'~LL IUIU,I lights
CBA2 Plnce ,hi \'ult~ on HAT uuxilinry eontnct. BAT lump liuhl:t

\'M & vu Place ,Iii \',.It:\ ou .. lurm suul, Nutc I'

ehar~iugGCllcrnlor:t 3 to 10 - 2·1 volts (a~N CONT 6,25A :-\u h~st .-to'a"in·d. f':unl!
(at~N CO~T 1/2A Place ~·l \'uH:i ou ulurm stud. !'\utc I

cuo VA "I~u'c (;XI) ou "hu-n, stud. :\U1C I
C Il~x'amilh' visually. Nunc

ellAl Pliu'c ~·I \'ull:\ un 1-:"1 ('I·~I.L uuxiliury contact. I'~M CgLl, lump lights
CBA2 "'''t'C ~·I volts on BAT nuxiliill'Y contact. IlA" lamp light:t

\"M Plure 2-1 \'ult:\ un alarm shact. Nute I

Chundnl{ (~encrnlur~3 to 10 -- 48-volts nEN COST 6,2fiA ~u tC:it n~'luin~cI, Nunc
(:t~N (70:'\'1' 1'2A .. Iat'c ·18 ,"ull.'i on nl..rm suul. Nutc'

(:11(. FA Plnce (':~H nn alarm stud. Nute 1
e I':saruint." \'ism,U}'. Nbl\C

CIlAI I'lat'l~ ,IKnaUs on 1'~l\1 CI'~L'" uuxiliill'Y contact. I'~M (,I'~LL lnrnp li~ht9

t'IlA2 Plare -IR \'ult:{ un HAT uuxiliary t~uHtnd.. BAT lamp lights
\'M Plat't~ -h4 ,-uUs ou nlu rm :ittld, Nule I

Main CuulrHI BCUlrd 2·&V (:ltS ~lr ir) ....u-e ~-I v.. lts un alarm 'mI'. Nute 2
(~,!C Nute 9) .•~\. CB~ -Stril) Pliln~ -ttl \'ull:\ Ullalnrm lurr. r-\ule 2

"AH~ };tril)(H) Phan' h·;-it \'ult.a.:t~ nn ularm har, UMe 2,. vults on
~·I-\"t~lt l)h"la.

I l!:\t~ ·Hi naUs un ,IK-\'Hit nlut ('cunlaincd 1,lunls, Nutc :1
~·Ir I~E(: vc Pluce ~-I ,·..lts un nlnrm sturl, Notc 2
~·I\" J:I'~(; (;1 "la('.~ :!.-I \"I.h~ UII ,al"nn st,ul_ Note ~ - 'I'runsfer to Changing Unit 2
2-1\" HI"~(: ti2 Ph't'''" ~·I v..lts uu ••lunn tillut Note 2 -1'rnn~(er to Charging Unit 1
,1M\' HEti ve Plan~ ·IH nails on ulan.. :illul. Nulc 2

\ ·IM\' HE(: n I PlalOt· oUt \"tIltS un al....... shut Nute 2 -1'..nnsfcr to Churidng Unit 2
,IN\" 1:10:(; (:~ Plat't" -SH "uU:\ can :lh,U-Ol ~tutl, ",..t.c 2 - 'I'rnllHfcr to Charging Unit 1

• ~cl wiU not rcolnrt until NOIt-~T()" ke}' hn~ hct~n uIH·.-att!tI to ~'I'OP n...1 n·tu ......d tn NOll.
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,un lOCAtiON run rur 'ROCfOUU INO'CAtlON
OUICNATION

nAUery Control BOArd nndEm~rKcnc)' Cell n/\T ('"IIG X/\ No leRt required, None
Control Panel (ace Note") I-~I\t ("I~I.I, cno XA

I':MC (:1 15J\
I;;I\IC (:2 I a/\
EI\IC (;1 t5A
1~J\lC (;2 faA
It (.;(; - 15/\
1<;1\1 CI':LL R\" CONT A and IJ
1<;l\tC \01\1 ;IA A rcadin~ indicates
V1\f :JA rtt~f! i~ not blown.

H/\ T enG I 2/\ On 24-\'olt plant, place 2~ volt!l on alarm stud, Note 5
1;;1\1 ("';1,1, CUt: I, 2A Nole 5
I<;MC(;'I 2A Nole 6
I;;I\U' (;2 I 21\ On tiS-volt plant, place "R volts on Alarm Rtud. Note 6
EMC GIl 2/\ Note 6
1~l\t(· (;2 1 2A Note 6
n,<;(; I 21\ Nole 7
EM CEl,h S\V CONT A And n 1/2A Note 7

cn FIRI;; IUtH,11 Place 24·volt.~ on alarm Rttnl. Note 7
2·1\·n I'I:trf! 24 \'olt~ on alarm stud. Note 7
1t'='G P\\'1t nn l'l:tcp 2,1 \'(l'h~ 011 nlnrm stud. Nole 7

24-volt 2·1\' CUR Plncc 2·1 \Oolt~ on alarm ~ltul. Nole 7
Fuses 1<;1\'1(: AI..r.t I'ht(~~ 24 vntt~ on alarm Nhul. Note 7

"AnH Place 24 volt~on alarm Rbut Nnte 8
AilS I'lut'e 2,1 volts on nlnrmstud. "ole 8

1-:1\1(; I\I,M I'l:u~(' 48 volts on alarm ~hHI. Note 7
2·'" CEMF PhH~(, 48 vnll!l on alarm Rb)d. Note 7

.f8-voll It t~(; rwu nn Place 48 volts on alarm stud, Note 7
FUN(,~ ·IR\· ens I'lnce 48 voltR on alnrm ~hul. Note 7

1',\ n:-; I'lut'e "8.\,ftll~ nnnlnrm stud. Note 8
,\UH I'lnt'c 48 \'olt~ on nlnrm f:but Notc·8

Note«:

I. nRN PAN J~A lump li,r.ht:-t 011 main ronlrol honrd ; p\Vn1A11111 in ~m('rtrcrH.'y enjrlneroom n~ht~: minor Alarm bclll'in~~: R980ciAled ~ener8lor

f:h'I)~ and t.rnn~r'!'·:-lcontrol to next Rf!l.

2. en~lnmflliJ!ht~ on mnln control board ; l'lVR tnhlp in enwrJ!('nry ('ntrine room liJ.!ht~;mnjor "hum hell rinJ.!~.

3. I' Ans '''A lnm] Ii,!hl:-l. on main ('outro' hnnrd: rhlJ.!8nlnrm lmtlcrJ' ~u"flh' shmnl hell.
4. AU rtlN(,~ shown do nol Rpp('nr on nil fllnntNo ('hl'rk lho!4t! whidlnl'IlI~' lo Uw plRnl "dhl! checked.
r;. (~It r.'ln,\' n')f~rnt('~ to ~lopJ!c"~r:ttor~l "nd 2.
G. (:11(; & f\1IRC lamp liJ.!ht::l onmnin ("uhlro'h.,nrd ; P\\'1t Inrnll liJ.!ht~ in em,~rJ.!c,,(·y "I1J.!ine ronm ; minor "In rm hell rinJ!!1.
7. IJI~GII lnm] liJ.!ht~ nn mnln ('nnlrnlhunrd: 1'\\'1{ lnh1flli,!ht~ in ·~nw'·J!f!nr~· ,'nJ!ine room: mnjnr nh...mlwU rinK!l.
8. AHR '''A Inn111 liJ!h'~ on mnih ('ont.l·of hn:trd: rinJ.!~ nhrrm tmttt'r~" R"'ll'~' ~iJ.!IU.1 IIdl.
9. 70.ly"c r:O- rn~~~ on 24\' or .fRV Itl<;n Rh'i,) are not vnnheeler' tnnlnrnl!l nnrl th(;refore no l('Rl i!1 re""ir~d.
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