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1. GENERAL

1.01 This section describes the operation o f the 
508A power p la n t (J86476) fo r  use in  the

T H  radio re lay system. This p lan t supplies 
230 volts ± 1  per cent, 60 cycles when operated 
on 200 to 250 volts, 60 cycles, 3-phase a t, or 230 
volts ± 2  per cent, 60 cycles ± 2  per cent when 
operated on 125 to 145 volts dc.

1.02 This section is reissued to add in fo rm a ­
tion  fo r  the KS-15949, L I  a lte rna to r set

and to add several paragraphs on runn ing  spare 
adjustm ents. In fo rm a tion  fo r  panel vo ltm eter 
ca lib ra tion  has also been added.

1.03 The power p lan t consists o f continuously 
operated 2-motor a lte rna to r sets mounted

on fram eworks, together w ith  the necessary 
sw itch ing  and contro l equipment. The p lan t nor­
m a lly  operates fro m  service voltage, bu t con­
tinuous output is assured through the operation 
o f an au tom atica lly  connected dc m otor during  
ac service fa ilu re .

C au tion : As th is  p la n t involves autom atic 
equipm ent and h igher voltages than  those 
o rd in a rily  used in  telephone *offices, care

should he taken to  be sure any pa rts  o f the 
p la n t on w hich m aintenance w ork is to  be 
done are p rope rly  disconnected, and then 
restored to  norm a l when the w ork is com­
pleted.

1.04 I t  is necessary to insure th a t power be 
available a t a ll times, and since the loads

fo r the T H  radio re lay system may be such tha t 
a single set w il l  no t suffice, the 508A power 
p lan t is, therefore, arranged so th a t tw o to five 
regu la r 2-motor a lte rna to r sets, feeding separate 
load buses, are available.

1.05 Each a lte rna to r set is no rm a lly  driven 
by a 3-phase, ac synchronous m otor, and

during  ac service voltage a nd /o r frequency fa i l ­
ure, a 130-volt dc motor, operating fro m  a 125- 
to 145-volt storage batte ry, au tom atica lly  takes 
over. This trans fe r w il l also take place upon 
fa ilu re  o f an ac motor. In  addition, there is a 
continuously runn ing  spare set which autom at­
ic a lly  carries the load should any one o f the 
regu la r a lte rna to r sets fa i l or be out o f service 
fo r  maintenance. A  nonrunning spare set is pro­
vided. This set is to be connected m anua lly  on 
a p lug-in  basis to substitute fo r  any o f the nor­
m a lly  runn ing  sets i f  one is removed fro m  
service fo r  an extended period.

1.06 Routine checks are intended to detect de­
fects, p a r tic u la r ly  on in fre qu e n tly  oper­

ated parts o f the equipment, and inso fa r as 
possible, to guard against c irc u it fa ilu res  lik e ly  
to in te rfe re  w ith  service. Checks and a d jus t­
ments other than those required by troub le  con­
ditions should be made during  a period when 
they w il l  not in te rfe re  w ith  service.

1.07 Keeping the cabinet ven tila ting  g r ills  
clean is especially im po rtan t to prevent

excessive heating. Care should be taken when 
doing any soldering to prevent solder splashes 
fro m  causing shorts on other apparatus.
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1.08 These instructions are based on draw ing 
SD-81350-01. Fo r a detailed description o f

the operation, see the corresponding c ircu it de­
scription.

1.09 F o r more detailed in fo rm a tion  on the 
operation and maintenance e f ind iv idua l

equipment or apparatus, re fe r to the appropriate 
B ell System Practice.

1.10 The abbreviations cw and ccw, used 
herein, re fe r to clockwise and counter­

clockwise rotations, respectively.

1.11 Use extreme caution in  trouble  shooting 
which involves access to equipment behind

covers. I t  is advisable to locate defective ele­
ments, w ith  a ll power turned off and fuses re­
moved, using an ohmmeter to detect opens or 
shorts, and the SD draw ings as a guide.

1.12 E a r ly  models o f these units were fu r ­
nished w ith  the SR rheostats (“ W ”  op­

tion) located on the rear she lf adjacent to the 
m otor starters. La te r units have had these rheo­
stats replaced by two potentiometers (SRX and 
SRY) and a fixed resistor (SRZ) in  approxi­
m ate ly the same location (“ T ”  option).

1.13 The ea rly  units did not have provision fo r 
the —10 per cent quick load trans fe r (“ V ”

option).

1.14 The early  power p lants were equipped 
w ith  KS-15823, L I  2-m otor a lte rna to r

sets. A  KS-15844, L I  2-motor a lte rna to r set 
which operates in  a s im ila r manner is also

available. However, the KS-15844, L I  a lte rna to r 
set has a voltage regu la to r to m ain ta in  a closely 

Uregulated output voltage. A n  additional set, 
KS-15949, L I  is also available. This set is s im ila r 
in operation to the KS-15844, L I  set except tha t 
a manual fie ld flash fo r  bu ild  up o f a lte rna to r 

(^voltage is provided. See 3.54.

1.15 Since VOLTS OUT on the KS-15823, L I  
sets was dependent on a permanent mag­

net type a lternator, the output voltages were a 
function  o f the speed. W ith  the KS-15844, L I  

-►and KS-15949, L I  a lte rna to r sets, however, the 
VO LTS OUT is not an ind ication o f the speed. 
F o r th is reason, a tachometer is required when 
a d jus ting  power p lants w ith  these alternators. 
The corresponding rpm  reading is given in 
parentheses ( ) fo r  the VO LTS OUT reading 
where required.

2. LIST OF TOOLS AND GAUGES

CODE OR
SPEC N O . DESCRIPTION

TOOLS

265C Contact B urnisher
—  3-inch “ C”  screwdriver
GAUGES

KS-3008 Stop W atch (or equivalent)
KS-14510, L I  V o lt-O hm -M illiam m eter
—  Tachometer, No. 5, Bou lin  In s tru ­

ment Corp.
f*—  Weston Model 622 Rectifier Type

Voltm eter, Scale 300/150/30 (S ili- 
1̂  con Type Rectifier)
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*1
AC SERVICE

Fig. 1 — Plant Schematic
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Fig. 2 -  Bay Arrangement With Machine Table at Side of Cabinet 
(Alternators Vary —  Depending on KS number)
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Fig. 3 —Plant Arrangement With Machine Tables Behind Cabinets 
(Alternators Vary —  Depending on KS number)
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Fig. 4 — Block Diagram
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REGULAR CONTROL
PANEL-------------------------
SEE FIG. 6

OUTPUT VOLTAGE 
RELAYS AND 2 4  V 
RECTIFIER P AN ELS- 
SEE FIG. 7 AND 8

POWER TRANSFER
PANEL-----------------------
SEE FIG. 9

Fig. 5 -Control Cabinet —  Front View —  Doors Open

RUNNING SPARE 
CONTROL PANEL 
SEE FIG. 6

-LINE MONITOR 
EQUIPMENT 
PANEL 
SEE FIG. 10
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OUTPUT CONTROL 
RELAYS ----------

OUTPUT AMMETEROUTPUT

FUSE HOLOERS FOR 
70 TYPE FUSES —

ALARM LAMPS

OPERATING KEYS

PRE TRFR KEY 
(FOR REGULAR SET )

L PWR TRNS LAMP
( FOR RUNNING SPARE SET )

Fig. 6 -  Main Control Panel —  Regular end Running Spare
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± 5 % 
VOLTAGE 
RELAY —

-ADJUSTABLE POTENTIOMETERS

ADJUSTABLE
AUTOTRANSFORMER
(V B )

Fig. 7 -  Voltage Relay and 24-Volt Rectifier Panel —  Regular

-1 0%  VOLTAGE RELAY

+ 2%  VOLTAGE RELAY
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RELAY

ADJUSTABLE
POTENTIOMETERS

ADJUSTABLE
AUTOTRANSFORMER
(V B )

Fig. 8 —Voltage Relay and 24-Volt Rectifier Panel —  Running Spare
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Fig. 9 — Power Transfer Panel
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PHASE SELECTOR SWITCH

TRANSFER RELAYS 
(INPUT CONTROL)

POWER TRANSFER 
TEST KEY

MONITOR CALIBRATING DIAL
INPUT SWITCH

VOLTMETER METER

VARISTORS (VR) 
(ON REAR)

POTENTIOMETERS

Fig. 10 —Line Monitor Panel
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3. OPERATION

A. How the Power Plant Works

3.01 General: This power p lan t consists o f a 
2-m otor driven a lte rna to r unit, a runn ing

spare operating a t no load, and a nonrunning 
spare u n it and associated controls and a larm  
c ircu its  a ll mounted in  cabinets. The c irc u itry  is 
such th a t up to fo u r add itional regu la r units 
may be added to ca rry  separate loads. Except 
during  a lte rna to r transfe r, the power p lan t is 
capable o f supply ing continuous 230-volt ac 
power fo r  the T H  radio re lay  system. The units 
are n o rm a lly  operated fro m  commercial ac lines.

3.02 The ac synchronous m otor and a lte rna to r 
are designed fo r  brushless operation to

reduce maintenance. The dc m otor fie ld c ircu it 
uses varisto rs to hold a nearly  constant speed 
on the m otor as the ba tte ry  voltage decreases 
du ring  discharge. In  addition, the dc m otor 
brushes are lif te d  o ff the com m utator when ru n ­
n ing on ac.

3.03 D uring  power fa ilu re , the a lternators are 
transfe rred  to dc drive runn ing  on the

station batteries, thereby m ain ta in ing  a con­
tinuous ac supply to  the equipment.

3.04 In  addition, the ac in p u t voltage and the 
ac output voltage are m onitored as fo l­

lows.

(a) I f  the ac inpu t voltage fa ils , the dc m otor 
drives the a lte rna tor. The sets w il l  auto­

m a tica lly  tra ns fe r back to ac drive on restora­
tion  o f ac in p u t voltage.

(b) A  m arg ina l voltage contro l transfe rs the 
sets fro m  ac to dc drive whenever power

service voltage drops to about 165 volts. When 
ac voltage re turns to 195 volts, and when fre ­
quency is norm al, the trans fe r fro m  dc to ac 
drive is made a fte r a delay o f about 100 to 
150 seconds. The runn ing  spare set transfers 
firs t, and then each regu la r set transfers at 
10- to 15-second intervals.

(c) I f  the ac output voltage changes about 
± 5  per cent due to the frequency being

outside the lim its  o f 59.2 to 62.6 cycles fo r  the 
voltage input, an autom atic contro l c ircu it 
w il l  operate to tra ns fe r the motors fro m  ac 
to dc operation.

(1) The u n it w i l l  au tom atica lly  tra ns fe r 
back to ac drive a fte r the frequency

deviation is corrected w ith  the same se­
quence as in (b).

(2) I f  the ac ou tpu t voltage drops below 
218.5 volts o r rises above 241.5 volts

(± 5  per cent), autom atic tra ns fe r to dc 
drive is made. I f  the voltage remains out­
side the lim its , the load is transfe rred  to the 
running spare set. A fte r  correction o f the 
trouble, the regu la r a lte rna to r m ust be 
m anua lly  started on the dc m otor and 
transfe rred  to the ac supply.

(3) On la te r units, i f  the ac output voltage 
suddenly drops 10 per cent ( “ V ”  op­

tion ), there is quick tra ns fe r o f the load to 
the runn ing  spare set. The regu la r a lte r­
na to r shuts down and m ust be m anua lly  
started in  the norm al manner.

3.05 A  runn ing  spare set, no rm a lly  driven by 
its  ac motor, is run  continuously a t no

load. This set is a common set fo r  a m axim um  
o f five regu la r sets fo r  supply ing the T H  radio 
system. The spare is arranged to replace auto­
m a tica lly  any regu la r set th a t fa ils  or goes high 
o r low in  voltage, o r tha t is removed fro m  serv­
ice fo r  maintenance. The loads are picked up in  
order o f p r io r ity . Regular set 1 has f irs t  load 
p rio r ity , regu la r set 2 has second, etc. As a re­
su lt o f th is p r io r ity , i f  the runn ing  spare set is 
ca rry ing  the load o f the second regu la r set and 
the firs t regu la r set fa ils , the runn ing  spare set 
w il l au tom atica lly  drop the load o f the second 
regu la r set and pick up the load o f the f irs t  
regu la r set. The load o f the second regu la r set is 
disconnected.

3.06 Suitable alarm s are provided to indicate 
high or low  a lte rna to r voltage, a lte rna to r

fa ilu re , ac m otor fa ilu re , and fa u lty  power serv­
ice voltage and frequency. T ransfe r o f any load 
to the runn ing  spare is signaled by a la rm  lamps 
on the regu la r panel, and ammeter reading on 
the spare panel.

3.07 M anual controls are included w ith  each 
a lte rna to r set and its  associated contro l

equipment to pe rm it testing and maintenance 
work.

3.08 A  BY-PASS sw itch is furn ished w ith  each 
regu la r set to perm it maintenance o f the

load trans fe r contactor w ith  the voltage re-
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moved. When in  the NOR position, the load is 
connected to the regu la r a lte rna to r output 
through th is  switch. When in  the BY-PASS 
position, the load is connected to the runn ing  
spare a lte rna tor.

B. Preparing to Start 

Initial Adjustments

3.09 When preparing the <power p la n t fo r  
in it ia l service, check th a t the fo llo w in g

conditions have been met.

(a) The ST sw itch on the m otor s ta rte r is 
OFF.

(b) The BY-PASS sw itch is in  the NOR posi­
tion.

(c) The correct trans fo rm e r taps have been 
connected fo r  the power service rated

voltage at the VR 1, 2, 3 transform ers. (See 
the associated SD draw ing.)

(d) A l l  keys are in  the NOR position.

(e) A l l  70-type fuses have been installed.

( f)  A l l  VR 1, 2, 3 potentiometers are m axi­
mum ccw.

(g) A l l  V, LV, and RV potentiometers are 
maximum ccw.

(h) A l l  VRS 1, 2, 3 potentiometers are m axi­
mum cw.

( i)  The O U TPU T A D J contro l is a t approxi­
mate m idrange position. (50 on d ia l)

( j )  The M A N  RUN-NOR key is operated to 
M A N  RUN.

3.10 A l l  sets are started on dc drive, and u n til 
ready to  s ta rt, the STOP-NOR key must

be operated to STOP. On early  units, check to 
see th a t the f ro n t  band on the SR rheostat (“ W ”  
option) is near the center o f the tube, and th a t 
the rear band is a t the rear o f the tube. On la te r 
units, the SRX and SRY potentiometers (“ T ”  op­
tion ) should be fu l ly  ccw (see 1.11). Tempo­
ra r i ly  connect the “ L ”  lead to  te rm ina l 7 on the 
VB  autotransform er.

C au tion : Do no t loosen o r move the bands 
on the SR rheostat unless the set is a t a 
s ta n d s till. A vo id  any contact w ith  exposed 
equipm ent on the dc s ta rte r when fuses are 
in s ta lled  in  the dc m otor supply c irc u it.

DC Motor —  Direction of Rotation and Preliminary 
Speed Adjustment

3.11 In s ta ll fuses in  the dc m otor supply c ir­
cu it and B battery. Do not in s ta ll fuses

in  the ac m otor supply. Operate the M A N  
RUN-NOR and DCM TST-NOR keys to  M A N  
R U N  and DCM TST. Operate ST toggle switch 
on the m otor s ta rte r to ON and restore the 
STOP-NOR key to the NOR position. The set 
should s ta rt in  the d irection indicated and ac­
celerate u n til the last accelerating contact of 
the s ta rte r closes. O utput voltage should bu ild  
up as indicated by the VOLTS OUT voltm eter.

3.12 W ith  the O U TPU T A D J contro l in  fu l l  
ccw position, read VOLTS OUT or the

speed, depending on the a lte rna to r equipment.
I f  th is reading is 210 volts (1700 rpm ) or more, 
the speed is adequate fo r  tra ns fe r to ac drive.
I f  the reading is less than 210 volts (1700 rpm ) 
operate the STOP-NOR key to STOP to stop the 
set. A llo w  the set to coast to a s tands till and 
move the fro n t band on the SR rheostat 1/2 inch 
fo rw a rd  and tigh ten  it .  Restart the set by restor­
ing  the STOP-NOR key to NOR and read the 
voltage. Repeat th is  procedure u n til the voltage 
is 210 volts (1700 rpm ) or more. This procedure 
is fo r  earlie r units having the SR rheostat. F o r 
la te r units, the above ad justm ent is made by 
tu rn in g  the SRX potentiom eter cw u n til the 
vo ltm eter reads 210 vo lts (1700 rpm ). This may 
be done w hile  the set is running.

AC Motor —  Direction of Rotation —  No Load

3.13 To check the d irection o f ro ta tion  o f thec­
ae drive, operate the STOP-NOR key to

STOP. Inse rt 35-ampere fuses (not Fusetrons) 
in  the ac m otor supply c ircu it. Leave the as­
sociated fuse u n it switch in  the ac service 
cabinet OFF. B lock the M R s ta rte r operated. 
Operate the fuse u n it sw itch to ON. The set 
should s ta rt to tu rn  u n til cu rren t in-rush blows 
the 35-ampere fuses. Note the d irection o f ro ­
tation . Restore the fuse u n it sw itch to OFF. 
I f  the set rotates in  the w rong d irection, in te r­
change the L I  and L2 leads a t the fuse u n it 
switch. Remove the block on the M R starter. 
Replace the 35-ampere fuses w ith  45-ampere 
Fusetrons in  the m otor supply c ircu it.

3.14 In s ta ll 3-ampere fuses to the ac supply 
fo r  the line m onitor.
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C. Initial Adjustments 

Line Monitor Circuit

3.15 Operate a ll DCM TST-NOR keys to DCM 
TST.

3.16 Operate the m on itor inpu t (M I)  sw itch to 
C A L and the phase selector (P H ) switch

to MON C A L to perm it adjustm ent o f the m oni­
to r  c ircu it voltages.

3.17 A d ju s t the VR 1, 2, 3 potentiometers so 
th a t the associated VR  1, 2, 3 relays re­

lease a t 165 volts when the ac in p u t voltage is 
reduced fro m  210 volts. Check th a t the VR 
relays reoperate a t 195 volts a fte r th is release. 
The VRS 1, 2, 3 potentiometers are used to 
ad jus t the ra tio  o f operate to release voltage, 
but the adjustm ents o f these controls are in te r­
dependent. T u rn in g  these potentiometers ccw 
gives a w ider separation o f operate and release 
voltages. F o r in it ia l adjustm ent, they should 
be fu l ly  cw, and they should be adjusted so 
as to obtain the above release and reoperate 
voltages.

3.18 Operate the m on ito r inpu t (M I) sw itch 
and DCM TST keys to NOR, and the

phase selector sw itch (P H ) to the 1-2 position, 
thus a llow ing  the sequence relays to re tu rn  the 
sets to ac drive.

N o te : In  the event th a t the set does not 
trans fe r to ac drive, perfo rm  steps 3.19 to 
3.23, which w il l  correct m isadjustm ent o f 
voltage relays.

3.19 Operate the PWR TRNS TST-NOR key to 
PW R TRNS TST to check the trans fe r

o f the set to dc drive. Restore the key to NOR 
and check the 100- to 150-second delay in  opera­
tion o f the TR re lay  and the approximate 10- to 
15-second in terva ls between the re tu rn  o f subse­
quent sets to ac drive.

Alternator Voltage Check —  AC and DC Drives

* N o te : See 3.56 fo r  vo ltm eter ca lib ra tion
■ which should be made at th is time.

3.20 Check tha t the M A  re lay is operated.

3.21 W ith  the DCM TST-NOR, M A N  RUN- 
NOR, and STOP-NOR keys operated, re­

store the STOP-NOR key to NOR. A llo w  the set 
to accelerate to  f u l l  speed.

3.22 A d ju s t the L V  potentiometer u n til e ither 
the A F  or H T  re lay releases. The MS

re lay should operate. Operate the DCM 
TST-NOR key to NOR, and the set should 
trans fe r to ac drive.

3.23 Return the set to dc drive by operating 
the DCM TST-NOR key to DCM TST and

take the reading on the output vo ltm eter or 
speed reading. Stop the set by operating the 
STOP-NOR key to STOP. I f  the reading is less 
than 230 volts (1800 rpm ), move the fro n t band 
on the SR rheostat fo rw a rd ; move i t  tow ard 
the rear i f  the output reading was more than 
230 volts (1800 rp m ). T ighten the band and 
s ta rt the set by operating the DCM TST-NOR 
key to NOR and then releasing the STOP-NOR 
key to NOR. Check the output voltage or speed 
and repeat the above steps u n til the output 
voltage or speed is between 225 and 235 volts 
(1760 and 1840 rpm ). This applies to early  units 
w ith  “ W ”  option. On units w ith  the “ T ”  option, 
tu rn  the SRX potentiometer cw to raise the 
voltage or speed, and tu rn  i t  ccw to low er the 
voltage or speed. A d ju s t the output voltage or 
speed so tha t i t  is between 225 and 235 volts 
(1760 and 1840 rpm ). The set should tra ns fe r 

-+to ac drive. The KS-15844, L I  and KS-15949, L I  
sets have a VO LTS A D J potentiometer on the 

_+voltage regula tor. A d ju s t th is potentiometer to 
give 230 volts on the VOLTS OUT meter a t no 
load and w ith  the O U TPU T A D J contro l set at 
50. F o r the KS-15823, L I  sets a d jus t the O U T­
PUT AD J contro l so th a t the VOLTS OUT meter 
reads 230 volts at no load. A d ju s t the V  and L V  
potentiometers u n til the movable contacts on the 
V  and L V  relays are centered between the fixed 
contacts. The A F , H T, A V , and H V  relays 
should a ll be released. A lso ad jus t the RV 
potentiometer (“ V ”  option) u n til the movable 
contact in  the RV re lay contacts the H  te r­
m inal. The QT re lay should be released.

Speed Control

3.24 The speed o f the set on dc drive should 
closely match the speed on ac drive to

effect a smooth transfe r. The dc m otor speed 
varies w ith  load changes and the fina l a d jus t­
ment o f the m otor shunt fie ld contro l c ircu it 
must be made w ith  a load equivalent to the op­
era ting  load.
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3.25 The SRD varis to rs are connected across 
p a rt o f the SR fie ld  rheostat on early

units (“ W ”  op tio n ). On la te r units, the varis to rs 
are connected across p a rt o f the SRY potenti­
ometer and the fixed SRZ resistor ( “ T ”  op tion). 
They act to  contro l the speed o f the dc m otor 
by conducting on ly  a sm all amount o f cu rren t 
a t low  ba tte ry  voltage (125 vo lts ), and more 
cu rren t fo r  h igher ba tte ry  voltages. Voltage 
across th a t portion  o f the SR rheostat o r the 
SRY potentiom eter and SRZ resistor shunted 
by the varisto rs remains p ra c tica lly  constant 
w ith  varia tions in  ba tte ry  voltage. This causes 
more fie ld  cu rren t to flow a t high batte ry  than 
would flow w ith o u t the varistors, and tends to 
keep the speed constant.

3.26 Provision m ust be made to  provide a 
source o f variable dc power a t 120 to 155

volts, 100 amperes fo r  the m otor in p u t voltage.

3.27 The method o f obta in ing th is  voltage de­
pends upon the p a rticu la r ba tte ry  charg­

ing  equipment in  use. The p o la rity  o f the voltage 
supply m ust be positive w ith  negative ground. 
M aking th is  speed contro l test w il l  require th a t 
the ba tte ry  be disconnected fro m  the charging 
u n it in  order to  p e rm it w ide varia tions o f the 
output voltage o f the charging unit.

3.28 When a m otor generator set is used as 
the charging source, open the batte ry

sw itch on the generator contro l bay and connect 
a No. 4 w ire  fro m  the E M  ce ll te rm ina l o f the 
ba tte ry  sw itch to the load side o f the dc m otor 
supply A L T - fuse fo r  the machine under test. 
Include means fo r  fuse protection in  th is  lead. 
S ta rt the a lte rna to r set in  the norm al way and 
tra ns fe r to  ac drive. S ta rt the a u x ilia ry  charg­
in g  generator and a d jus t the output voltage to 
match the discharge bus voltage. Remove the 
dc m otor supply A L T - fuse. In s ta ll a tem porary 
80-ampere fuse in  the No. 4 tem porary lead.+- 
Close the ba tte ry  sw itch to the EM  ce ll position. 
T rans fe r the set to dc drive. The in p u t voltage 
to the dc m otor may now be adjusted on the 
generator contro l bay.

3.29 I f  the charging u n it is a rectifie r, remove 
the CHG and CHG a la rm  fuses fro m  the

rec tifie r and connect a No. 4 w ire  fro m  the re c ti­
fie r side o f the charge fuse o f the rec tifie r to the 
load side o f the dc m otor supply fuse fo r  the 
machine under test. Include an 80-ampere fuse 
in  th is  lead. S ta rt the a lte rna to r set in  the nor­

m al way and tra ns fe r to ac drive. S ta rt the 
rec tifie r and m anua lly  raise the ou tpu t voltage 
u n til the ou tpu t ammeter indicates 10 amperes. 
Q uick ly remove the dc m otor supply A L T - fuse 
a t the fuse panel and tra n s fe r the set to dc 
drive. The in p u t voltage to the dc m otor may 
now be m anua lly  adjusted a t the rectifie r.

3.30 Run the a lte rna to r set fo r  approxim ate ly 
1 hour on dc drive w ith  the equivalent

anticipated a lte rna to r load p rio r to  m aking ad­
justm ents. B lock the QT, H T , and A F  relays re­
leased. Connect a KS-14510, L I  dc h igh-resist­
ance vo ltm eter across term ina ls 1 and 3 o f 
the SRA potentiometer. I f  the SRA potenti­
ometer is fu l ly  cw, then fu ll-sca le  deflection of+- 
the meter indicates 300 m illiam peres o f SRD 
va ris to r current.

3.31 Proceed as fo llow s.

(a) A d ju s t the SRA potentiom eter fu l ly  cw<- 
and the SRY potentiom eter f u l ly  ccw.

(b) Do not rea d ju s t the SRX potentiometer.

(c) T ransfe r the set to  ac drive and connect 
the equivalent anticipated load.

(d) A d ju s t the a lte rna to r ou tput voltage to 
230 vo lts by means o f the O U TPU T A D J

contro l. W ith  no fu r th e r  changes in  the con­
tro l or load, the a lte rna to r ou tpu t o f 230 volts 
fo r  the KS-15823, L I  set m ay be used to in ­
dicate an a lte rna to r speed o f 1800 rpm  
(60 cycles). F o r the KS-15844, L I  and 
KS-15949, L I  sets, a tachometer m ust be used+- 
to measure the speed.

(e) Increase the dc bus voltage to 145 volts.

( f )  T ransfe r the set to  dc d rive  by operating 
the DCM TS T key.

(g) Reduce the dc bus voltage to  125 vo lts and 
operate the set fo r  1 m inute.

(h) A d ju s t the SRX potentiom eter cw u n til 
the VO LTS OUT m eter reads 234 vo lts

(1830 rp m ).

( i)  A d ju s t the SRY potentiom ter cw u n til 
the va ris to r cu rren t increases to 15 m il l i ­

amperes.

( j )  Readjust the SRX potentiometer cw u n til 
the a lte rna to r ou tput is 230 volts

(1800 rp m ).

(k ) Repeat steps ( i)  and ( j )  i f  necessary.
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(l) Raise the dc bus soltage to 145 volts. The 
va ris to r cu rren t should not exceed 150

m illiam peres.

(m) Increase the dc bus voltage to 152 volts 
and check tha t the va ris to r current is less

than 250 m illiam peres. I f  the curren t exceeds 
250 m illiam peres, stop the set and check the 
SRD varistors.

(n) Reduce the dc bus voltage to 145 volts.

(o) T ransfe r the set to ac drive.

(p) T ransfe r the set to dc drive and observe 
the VO LTS OUT meter or speed change.

(q) Reduce the dc bus voltage g radua lly  to 
125 volts and observe the VO LTS OUT

meter or speed change. The a lte rna to r voltage 
should remain between lim its  o f 226 and 234 
volts (1770 and 1830 rpm ). I f  the voltage 
exceeds 234 volts, a d jus t the SRA potenti- 

_► ometer ccw u n til the voltage is w ith in  lim its .

(r )  Remove the block on the QT, H T, and A F  
relays.

(s) Return a ll keys to NOR.

N ote : The above procedure applies to sets 
having potentiometers (“ T ”  option). F o r 
sets having rheostats (“ W ”  option), the 
same procedure should be followed, except 
th a t fo r  any adjustm ent o f the SRX poten­
tiom eter, a d ju s t the band nearest the fro n t 
o f the bay on the SR rheostat. A n y  a d jus t­
ment o f the SRY potentiometer w il l cor­
respond to an adjustm ent o f the band 
tow ard  the rear o f the bay on the SR 
rheostat.

Alternator ± 2%  Voltage Alarms

3.32 A d ju s t the O U TPU T A D J contro l to ob­
ta in  an output voltage o f 234.5 volts.

A d ju s t the V  potentiom eter to close the H
contact o f the V  voltage re lay a t th is value.

3.33 A d ju s t the O U TPU T A D J contro l to re­
duce the ou tpu t u n til the L  contact o f the

V  voltage re lay closes. This contact should close
at 225.5 volts.

Regular Alternator +5%  Voltage Relay

3.34 Depress and hold the PRE TR FR  key, 
and then operate the M A N  RUN-NOR

key to M A N  R U N  to trans fe r the load to the

runn ing  spare. Then release the PRE TR FR  key 
and operate the DCM TST-NOR key to DCM 
TST to tra ns fe r the regu la r set to dc drive.

3.35 A d ju s t the O U TPUT A D J contro l to  an 
output voltage o f 241.5 volts. A d ju s t the

L V  potentiometer to close the H contact o f the 
L V  voltage re lay at th is  value.

3.36 A d ju s t the O U TPU T A D J contro l to re­
duce the output un til the L  contact o f the

L V  voltage re lay  closes. This contact should 
close a t 218.5 volts.

3.37 A fte r  ad justm ent o f the V  and L V  poten­
tiometers, ad jus t the O U TPU T A D J con­

tro l to 235 volts output.

3.38 Restore the DCM TST key to  N O R ; de­
press and hold the PRE TR FR  key, and

then operate the M A N  R UN key to  NOR which 
re turns the load to the regu la r set. Release the 
PRE TR FR  key. Connect the “ L ”  lead perma­
nently  to e ither te rm ina l 6 or 7 o f the VB 
transfo rm er so th a t a 230-volt a lte rna to r output 
a t norm al loads may be obtained by using the 
O U TPU T A D J contro l. The VOLTS A D J poten­

t io m e te rs  on the KS-15844, L I  and KS-15949, L I  
a lternators should be readjusted i f  necessary 
to give a 230-volt output a t norm al load w ith  
the O U TPU T A D J contro l set a t 50.

Regular Alternator —10% Voltage Relay

3.39 Operate the DCM TST-NOR key to 
DCM TST, tra ns fe rring  the set to dc

drive.

3.40 A d ju s t the O U TPU T A D J contro l to give 
230 volts, and then ad jus t the R V poten­

tiom eter to ju s t close the H  contact on the RV 
re lay a t th is  value. The L  contact o f the re lay 
should make a t 10 per cent less or 207 volts.

3.41 Depress and hold the PRE TR FR  key, 
and then operate the M A N  RUN-NOR

key to M A N  RUN , tra n s fe rrin g  the load to the 
runn ing  spare. Release the PRE TR FR  key.

3.42 To check operation o f the L  contact, shut 
the set down a t no load and observe the

output voltage. The QT re lay should operate at 
approxim ate ly 207 volts.

3.43 R eturn the load to the regu la r set.
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Running Spare Alternator +10%  Voltage Relay

3.44 Operate the running- spare set a t no load 
on dc drive. Operate the M A N  RUN-NOR

key to M A N  RUN.

3.45 A d ju s t the O U TPUT A D J contro l to  give 
253 vo lts a t no load.

3.46 A d ju s t the L V  potentiom eter o f the ru n ­
n ing spare set so th a t the H  contact o f the

L V  voltage re lay ju s t makes as indicated by the 
operation o f the H T  relay.

3.47 Restore the DCM TST and M A N  RUN 
keys to NOR.

RUNNING SPARE ADJUSTMENTS ^

3.48 F o r power p lants using KS-15823, L I  
a lte rna to r sets as the runn ing  spare:

(a) C ondition 1 —  R egula r Sets E q u a lly  
Loaded

(1) A d ju s t O U TPU T A D J contro l o f the 
runn ing  spare to give 230 volts on ac

drive and connected to a regu la r load.

(2) A d ju s t dc m otor fie ld  c ircu it in  accord­
ance w ith  Speed C ontrol (3.24 through

3.31 inclusive).

( b )  C ondition 2 —  R egular Sets U nequally 
Loaded

(1) T ransfe r the m axim um  load o f the 
p la n t to the runn ing  spare, w ith  the

spare on ac drive.

(2) A d ju s t O U TPU T A D J contro l o f the 
spare to give an a lte rna to r output vo lt­

age o f 225 volts.

(3) T ransfe r load back to regu la r set. Do 
not a lte r O U TPU T A D J control.

(4) T ransfe r m in im um  load o f the p la n t to 
the spare and note output voltage d if ­

ference fro m  225 volts.

(5) Readjust O U TPU T A D J contro l on 
spare fo r  an ou tpu t voltage o f 230 volts

p lus one h a lf o f the observed difference.

(6) T ransfe r load back to regu la r set.

(7) A d ju s t dc m otor fie ld  c ircu it in  ac­
cordance w ith  Speed Control (3.24

through 3.31 inclusive) using the m axim um  
load o f the plant. j

3.49 F o r power p lants using KS-15844, L I  andU 
KS-15949, L I  a lte rna to r sets as the ru n ­

n ing spare, the fo llo w in g  adjustm ents should 
be made.

(1) The VO LTS A D J potentiom eter on the 
voltage regu la to r o f the runn ing  spare 

should be adjusted fo r  an a lte rna to r output 
of 230 volts on ac drive w ith  the load o f any 
regu la r set connected to the spare and w ith  
the O U TPU T A D J contro l set a t 50.

3.50 F o r power p lants using KS-15823, L I  
a lte rna to r sets as the runn ing  or nonrun­

ning spare and the load on any regu la r set is 
expected to  exceed 16 amperes, the fo llo w in g  
applies.

(1) When the load on any regu la r set exceeds 
16 amperes, the L V  re lay range ( +  10%) 

o f the spare m ust be raised 7% a t no load to 
a llow  fo r  the h igher a lte rna to r ou tput v o lt­
ages a t no load. This is accomplished by re­
moving the strap between term ina ls 15 and 
16 o f the T S (U ) te rm ina l s trip . The R X 
resistor then sh ifts  the L V (+ 1 0 % ) re lay 
range up 7% at no load. When a load is 
transfe rred  to  the runn ing  spare set, the EP 
re lay releases to short out the R X  resistor 
and re turns the L V  re lay to the norm al 
range o f +10% .

Removal of a Set From Service

3.51 I f  a no rm a lly  runn ing  set is to be re­
moved fro m  service fo r  an extended

period, a nonrunning spare set m ay be sub­
stituted. This set has its  own ac and dc starters 
as w ell as o ther contro l equipment. The m otor 
supply c ircu its  are connected in  the same man­
ner as the runn ing  sets. The contro l leads are 
m u ltip led  to proper sockets on the sw itch ing 
panel a t the top f ro n t  o f each bay. The contro l 
leads fo r  the runn ing  set are also connected 
through a p lug  associated w ith  the contro l c ir ­
cu it and a socket associated w ith  the set.

3.52 To place a nonrunning spare set in  serv­
ice, proceed as fo llow s. Operate the STOP

key o f the set to be replaced, disconnect the 
p lug fro m  the socket and connect i t  to  the socket 
o f the nonrunning spare. Since the nonrunning  
spare socket is in  each bay, i t  is essential th a t 
not m ore than  one co n tro l p lug  be connected to  
the nonrunning spare socket a t any tim e. The
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w arn ing  sign should be reversed and relocated 
on the sw itch ing panel o f the bay in  which the 
change was made. D u ring  ins ta lla tion , the non­
runn ing  spare set should be started to check 
ro ta tion  and speed contro l by m aking th is sub­
s titu tion . Restore the p lan t to norm al operation 
in  the same manner. O nly one set at a tim e may 
be replaced by a nonrunning spare. I t  is recom­
mended th a t th is  substitu tion  be made fo r  the 
runn ing  spare a t least once a year. This is de­
sirable fo r  lub rica tion  purposes as w e ll as to 
prevent com m utator fla tten ing  due to continuous 
brush pressure.

Alternator Shutdown

3.53 Manual contro l keys are provided to s ta rt 
and stop any m otor a lte rna to r set so th a t

i t  may be removed fro m  service fo r  maintenance 
purposes.

C au tion : B efore stopping a m o to r-a lte rna ­
to r ca rry in g  load, tra n s fe r load to  the ru n ­
n ing  spare set.

(a) T ransfe r load to the runn ing  spare by 
operating the BY-PASS sw itch to B Y ­

PASS, o r by depressing and hold ing  the PRE 
TR FR  key and then operating the M A N  
RUN-NOR key to M A N  RUN. Release the 
PRE TR FR  key.

(b) To stop the a lte rna tor, operate the 
STOP-NOR key to STOP.

(c) To res ta rt the a lte rna to r, operate the keys 
listed in  the fo llo w in g  order.

STOP-NOR to STOP

DCM TST-NOR to DCM TST

M A N  RUN-NOR to M A N  RUN

STOP-NOR to  NOR (a lte rna to r should a t­
ta in  norm al speed on dc drive)

DCM TST-NOR to NOR (transfers to ac 
drive)

M A N  RUN-NOR to NOR (load transfers 
fro m  runn ing  spare set)

UMANUAL FIELD FLASH (KS-15949, L I  sets only)

3.54 These sets as furn ished have a continuous 
dra in  on the batte ry  o f approxim ately

0.25 ampere per machine. This provides auto- 
—m a tk  positive buildup o f a lte rna to r voltage.

UThis dra in  may be elim inated by removing the 
strap between the minus ( - - )  and PB term inals 
o f the TB1 te rm ina l s trip  in  the voltage regu­
la to r o f the a lte rna tor.

N o te : Removal o f th is strap is required only 
when i t  is desirable to defer the need fo r 
add itiona l rectifie r equipment as additional 
machines are added to the p lant.

3.55 When th is strap is removed, automatic 
bu ildup o f a lte rna to r output voltage w ill

not occur upon starting . To build  up a lte rna to r 
output voltage i t  is necessary to operate the 
M A N U A L  F IE L D  F LA S H  B U T T O N  momen­
ta r i ly  a fte r the set has been started and has 
reached norm al speed. This button is located 
on the voltage regula tor.

PANEL VOLTMETER CALIBRATION

3.56 To calibrate the panel voltm eter, connect 
a Weston Model 622 rec tifie r type vo lt­

m eter across the term ina ls o f the VO LTS OUT 
output vo ltm eter. A d ju s t the output voltm eter, 
using the zero ad justing  screw, so as to  agree 
w ith  the Weston meter reading. Disconnect the 
Weston meter a fte r m aking the adjustm ent. 
This ca lib ra tion  should be made on a semi­

-a n n u a l basis.

4. CHECKS 

Routine Checks

4.01 The fo llo w in g  routine checks o f the vo lt­
age tra n s fe r equipment, emergency fa c ili­

ties, and alarm s should be made sem i-annually 
unless operating experience indicates otherwise. 
These checks degrade service on w ork ing  lines. 
I t  is suggested, therefore, th a t these checks be 
made a t a tim e when service in te rrup tions can 
be tolerated.

Alternator Control Bays

4.02 Check the fo llo w in g  items.
(a) Pow er F a ilu re

(1) Operate the PWR TRNS TST-NOR key 
to PWR TRNS TST to sim ulate a power

fa ilu re  or out o f lim its  low  supply voltage.
(2) A l l  a lte rna to r sets should autom atica lly  

tra ns fe r from  ac to dc m otor drive. The
PWR TRNS lamp should lig h t. Operate the 
ACO key to silence the alarms.
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(3) Check th a t the a lte rna to r voltage on the 
VO LTS OUT meter has not changed

more than 5 volts w ith  the batte ry  supply 
w ith in  lim its  o f 125 to 150 volts.

(4) Operate the PWR TRNS TST-NOR key 
to NOR.

(5) A f te r  an in te rva l o f 100 to 150 seconds, 
the a lte rna to r sets should trans fe r back

to ac m otor drive a t 10-second in terva ls and 
the PW R TRNS lig h t should extinguish.

(b) A lte rn a to r F a ilu re

(1) Note the position o f the O U TPU T A D J 
contro l fo r  230-volt a lte rna to r output,

and sim ulate a fa ilu re  o f the a lte rna to r by 
g ra du a lly  low ering the a lte rna to r ou tpu t to 
about 218 volts w ith  a ccw ro ta tion  o f the 
contro l. The H L V  lam p should lig h t a t 
225 volts.

(2) The regu la r a lte rna to r should tra ns fe r 
to dc drive a t about 219 volts a fte r a

1-second delay. The AC M OT F A IL  lamp 
should ligh t.

(3) The load transfers to the runn ing  spare 
a t about 219 volts a fte r another 1-sec­

ond delay.

(4) The regu la r a lte rna to r stops. The A L T  
F A IL  lamp ligh ts and the A L T  F A IL

a la rm  is given, which may or may not be in  
a d is tan t location. The AC MOT F A IL  lamp 
should go out.

(c) T ra n s fe r back to the re g u la r m otor a lte r­
n a to r set as fo llow s.

(1) Operate the regu la r a lte rna to r contro l 
keys to the fo llo w in g  positions.

STOP-NOR to STOP
DCM TST-NOR to DCM TST
M A N  RUN-NOR to M A N  RUN

(2) R eturn the O U TPUT A D J contro l to 
the position noted in  (b )(1 ).

(3) Operate the STOP-NOR key to NOR 
and the set should a tta in  norm al speed

on dc drive.

(4) Operate the DCM TST-NOR key to 
NOR. The set transfers to ac drive.

(5) Depress and hold the PRE TR FR  key, 
and then operate the M A N  RUN-NO R

key to NOR and observe th a t the load trans­
fe r contactor has transfe rred  the load to the 
regu la r a lte rna to r set. Release the PRE 
TR FR  key. A d ju s t the contro l to 230 volts 
w ith  norm al load connected.

(6) Restore the lines to service.

(d) Tests fo r  O ther R egular A lte rn a to rs

(1) Repeat (b) and (c) fo r  any other reg­
u la r a lte rna tor, i f  provided.

(e) Test fo r  Em ergency (N on runn ing  Spare) 
A lte rn a to rs

(1) W ith  the load supplied by one o f the 
regu la r a lternators, repeat (b) fo r  the 

emergency a lte rna tor, except tha t since this 
set is runn ing  a t no load, the load tra ns fe r 
w il l  not occur and the H L V  a larm  w il l not 
be given.

5. GENERAL TROUBLES 

Alarms

5.01 In  general, troubles which may occur in 
th is equipment w il l be indicated by va r­

ious alarms. L isted below are the alarm s and 
possible troubles which caused them.

ALARMS POSSIBLE TROUBLES

PW R TRNS M a jo r ac power service
voltage change, unbalance 
o r fa ilu re .

V R  relays out o f a d jus t­
ment.

H L V  F a u lty  a lte rna tor.

Change in  O U TPU T A D J 
control.

Change in  resistance o f V  
potentiometers.

Shorted V  capacitors.

Defective V  varistors.
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ALARMS POSSIBLE TROUBLES ALARMS POSSIBLE TROUBLES

AC MOT F A IL  
(Regular)
AC MOT F A IL  
(E  merg)

F a u lty  a lternator. L V  varisto rs defective.

Change in  O UTPUT AD J 
control.

DC brush lif te rs  fa iled  to 
operate.*

L V  re lay out o f adjustm ent.

L V  potentiometers out of 
adjustm ent.

B low n fuse.

FREQ T R A N  O utput voltage and service 
frequency outside lim its .

* W ith  the set on &c drive, fa ilu re  o f both the SRD 
varisto rs and the brush lif te rs  w il l  resu lt in  the 
dc m otor acting as a generator. This voltage 
operates the BF relay, causing the set to transfe r 
to dc drive w ith  eventual shutdown due to low 
speed and output voltage.
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