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October, 1 988 
Su persedes TD 41 -020, pages 1 61 -164, 
dated Novembe r, 1 987 

Protective Relays 
41-900: 

M a i led to : E, D, C/4 1 - 1 00A Pilot Wire 

Phase and Ground P ilot Wire Relay Schemes® (Dev 87, DB 41 -971 ) 

Type Application Time Delay Indicating Complete Set: Relay Data 
On Tripping Contactor For 3 - Phase I nternal Style 
Time Volts Switch Protection Per Schematic Number 

de Q) Line Terminal 

HCB 2 or 3 terminal In st. 0.2/2.0 1 HCB spst-cc 629A31 0 292B930A10® 
l i nes. 4-15 amp, 
60Hz 

HCB-1 2 or 3 terminal I n  st. 
l i nes, 4-12 amps 

HCB-2 2 or 3 terminal .05-.4 second 48/125 
l ines, 4-15 amps 0.5-1 second 48/125 

HCB-3 35-50 125 
mill iseconds 

® (a) Order each item by style number from "'Auxil iaries"' table. 
(b) Required for 3-phase line terminal :  

1 HCB or HCB- 1 , 2, or 3 type relay. 
1 insulating transformer 
1 type W-2 switch 
1 mill iammeter 

amps de 

0.2/2.0 
amps de 

1 HCB dpst-cc 629A312 
1 HCB dpdt 764A236 

1 HCB-1  spst-cc 763A227 
dpst-cc 763A628 

1 HCB-2 spst-cc 837A364 
spst-cc 

1 HCB-3  spst-cc 848A627 

1 W-2 switch �xterna . ev•c.es 1 insulating transformer } 
1 d . 

1 mil l iammeter Included '" pnce 

292B930A13® 
292B930A16 

292B930A29® 
292B930A30® 

292B930A22 
292B930A23 

292B930A33 

Order all HCB type relays and auxiliaries on N-1 order with separate item for each style. 

Auxi l ia ries for  H C B  and H C B -1 ,  2. 3 Schemes 
Description 

Insulating transformer, 50 or 60 Hertz 4/1 
6/1 

W-2 switch 

RC-351 mil l iammeter, flush mounting case 
(60 Hertz ac, 0-5,0-25 mA) 

Panel 
Thickness 

%" 
1 '/z"' 
2'/2' 

'Ia" 
2"' 

@ Style number includes auxil iary transformer style number 291 B606G09. 

Style 
Number 

7882A26G07® 
7882A26G08® 

508A468G01 ® 
508A468G02 
508A468G03 

291B318A09®® 
1964 364® 

I ns tantaneous Overcurrent, Secon d  H a rmonic Res traint (0.2/2.0 Amps de ICSQ>) 
Type Contacts Applications 

Harmonic 
Restraint 
Supervision 

H R U  Spst-cc 3-phase 

Spst-cc 
1 -phase 

® Denotes item available from stock. 
(j)@Q)@@ Standard notes, see page 3 .  
(i) H R U  and l iT  contacts are in  series. 
@ H RU and l iT  contacts are in parallel. 

Sensitivity 

.87 amps 

.87 amps 

.87 amps 
.87 amps 

2.0 amps 
4.0 amps 

l iT  Relay Data 

Internal 
Schematic 

(3 units) 877A194 
20-80 amps 

(1 unit) 
1-4 amps 187A512(i) 
1-4 amps 861 A783@ 

20-80 amps 861A783@ 
1-4 amps 187A512(i) 
4- 1 6 amps 187A512(i) 

Style Case 
Number Size 

670B109A12 FT-31 

292B024A11 FT-21 
292B024A16 
292B024A12 
292B024A10 
292B024A09 

Case 
Size 

FT-42 

FT-42 
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P ilot Wire Monitoring, For Detection of P ilot Wire Faults ( Dev 74) 

Type Application Rating: Volts Number Relay Data 
(Detection of M onitoring Remote of Line Internal Style Case 
Pilot Wire Faults) 

Ac('j) de Trip: Terminals Schematic Number Size 
de 

PMA Shorted, open, 1 20 2 1 84A500 290B1 01 A09 FT-31 
® reversed, grounded 3 1 87A1 91 290B1 01 A1 0  

PMA-1 Shorted, open, 1 20 2 1 84A51 4 290B1 01 A 1 7  FT-21 
® reversed 3 1 87A1 92 290B 1 01 A1 8  

PMD Shorted, open, 48/1 25 2 1 84A497 290B1 1 0A09 FT-21 
® reversed, grounded 250 2 290B1 1 0A1 0 

48/1 25 3 1 84A583 290B1 1 OA1 2 
250 3 290B1 1 OA1 3 

Shorted, open 48 2 3490A61 290B1 1 0A1 4 
reversed, 1 25 2 290B1 1 0A1 5 
grounded 250 2 290B1 1 OA1 6 
w /telephone relay 48 3 3490A62 29081 1 OA1 7 

1 25 3 290B1 1 0A1 8 
250 3 290B1 1 0A1 9 

PMD-1 Shorted, open, 48/1 25 2 1 84A498 290B1 1 1 A09 FT-11 
® reversed 250 2 290B1 1 1 A1 0  

48/1 25 3 1 84A582 290B1 1 1 A1 2 
250 3 290B1 1 1 A1 3 

PM-1 3 Shorted, open, 1 20 48!1 25@ 2 1 84A51 2 290B1 1 8A09 FT-32 
® reversed, 250@ 2 290B1 1 8A 1 0  

remote trip 48/125@ 3 290B1 1 8A1 7 
250@ 3 290B1 1 8A1 8 

48/1 25 48/1 25@ 2 1 84A495 290B1 1 9A09 
250 250@ 2 290B 1 1 9A1 0 
48/1 25 48/125@ 3 1 84A650 290 B 1 1 9A1 7 
250 250@ 3 290B1 1 9A1 8 

PMG-1 3 Shorted, open, 1 20 48/1 25@ 2 1 84A51 3 290B1 1 2A09 FT-32 
® reversed, 1 20 250@ 2 290B1 1 2A1 0 

grounded, 1 20 48/1 25@ 3 290B1 1 2A1 7 
remote trip 1 20 250@ 3 290B1 1 2A1 8 

48/1 25 48/1 25@ 2 1 84A499 290B1 1 3A09 
250 250@ 2 290B 1 1 3A1 0 
48/ 1 25 48/1 25@ 3 1 84A658 290B1 1 3A1 7 
250 250@ 3 290B1 1 3A1 8 

Shorted, open, 48 48@ 2 3490A59 290B1 1 3A1 1 
reversed, grounded, 1 25 1 25@ 2 290B1 1 3A1 2 
remote trip 250 250@ 2 290B1 1 3A1 3 
w /telephone relay 48 48@ 3 3490A60 290B1 1 3A1 9 

1 25 1 25@ 3 290B 1 1 3A20 
250 250@ 3 290B1 1 3A21 

PM-5 Ground only 0.1 mA 2 or 3 1 84A501 290B1 09A09 FT-1 1 

PM-2 Shorted, open, 1 .0 mA 2 or 3 1 84A489 290B1 1 5A1 7 FT-21 
® reversed 

PM-3 Remote trip 2.0 mA 2 or 3  1 84A798 290B1 1 6A09 FT-11 
® only 

PM-23 Shorted, open, @ 2 or 3  1 87A874 290B1 1 4A25@ FT-21 
® reversed, or remote trip 

Flexitest Case Type 
Type Application Rating Number Relay Data 

mA de of Line Internal Style Case 
@ Terminals Schematic Number Size 

PM-43 Remote trip, adjustment 1 .0 2 or 3 1 88A439 292B71 6A09 FT-21 ® Denotes item available from stock. 
® of de mA monitoring (j)@@@)@@ Standard notes, see page 3. 

('j) 60 Hertz. 
P i lot Wire, De Cu rrent Limit U n it Smal l  Molded Base Type @ P M - 1 3  and P M G - 1 3 have internal resistor for 

Type Application Rating: Relay Data 
remote tr ip applications. 

@ Pickup is 1 .0 mA de for detection of open, shorted, or 
mA de Internal Style Number reversed pilot wires. Pickup for remote trip function 

Schematic Solid Cover Glass Window Cover is  2.0 mA de. 

Projection Projection Semi-Flush ®Style number includes one 10 mfd external capacitor 

I 290B1 1 7A1 1 
style number 289B493H01 (de and 60 Hertz 

PM-4@ Current l imit adjuster 1 .0 2D1 845 290B1 1 7A09 290B1 1 7A1 0 applications) . 
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Neutral iz ing Reactors and Capacitors- 50/60 H z  
Description Rating Number Internal Outline Style 

___________________________________ ___ P� e_r�S_ e_t��7 __ S_c _he� m_a_ t_ic _____ D�ra_ w_i_n�g ____ N __ um�b�er ______ __ 
Reactor: with Surge Voltage Protector (SVP) 

without Surge Voltage Protector (SVP) 
6D1260 815A659 7882A27G03® 

7882A27G01 

Capacitor; for use with above reactors 1 mfd 2 

M utual D rai nage Reacto r For 50 & 60 H z  
Description 

Mutual drainage reactor with Surge Voltage Protector (SVP) 

P i lot Wire Auxi l iary Eq ui pment 
Remote Trip Resistors 

Internal 
Schematic 

253A1 80 

Number Remote Resistor Value in Ohms for Relay Types 
of Line Trip Located as Shown Below 

949 1 22 
(Included in reactor price)@ 

Outline 
Drawing 

81 5A568 

Style 
Number 

7882A28G03 ® 

Terminals Voltage: PMA PMD PMG-13 PM-23 or Combination 

To Operate 
Trip 
Contacts 
of Relay 
Type: 

Style Number 
of Resistor 
Assembly@ 

de or or or PM-13 of PM-3 with PM-2 
PMA-1 PMD-1 (ac or de and/or PM-4 

Supply) 
Station A Station B Station C 

2 

3 

48 
125 
250 

48 
1 25 
250 

48 
1 25 
250 

48 
125 
250 

48 
1 25 
250 

200 
3550 
9300 

200 
2000 
5000 

200 
3550 
9300 

200 
2000 
5600 

200@ 
21 20@ 
5600@ 

200@ 
1 500@ 
4000@ 

None 
required 

200 
2120 
5600 

None 
required 

200 
1 500 
4000 

None 
required 

None 
required 

200 
1500 
4000 

PM-3 
or 
PM-23 

PM-3, 
PM-1 3. 
PM-23, 
PMG-1 3 

PM-3 
or 
PM-23 

PM-3, 
PM-1 3, 
PM-23, 
PMG-13 

288B898G32 
288B898G26 
288B898G27 

288B898G32 
288B898G30 
288B898G22 

288B898G32 
288B898G24 
1878169 

288B898G32 
288B898G24 
288B898G22 

288B898G32 
288B898G31 
288&il98G25 

Carrier Auxiliary Relays ( Dev 85) 

Type Application 

KA-1 K-Dar overreaching 
transfer trip@ 

KA-4 K-Dar directional 
comparison blocking 
for use with 
KR carrier@ 

K-Dar directional 
comparison blocking 
for use with 
TC carrier@ 

K-Dar directional 
comparison blocking 
for use with KR or 
TC carrier 

for use with 
TA-3 tones 

October, 1 988 

Amps 

0.5-2.0 
0.5-2.0 

1-4 
1-4 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 

0.5 

0.5 
0.5 
0.5 

Volts 
de 

48/1 25 
48/250 
48/125 
48/250 

48 
1 25 
250 

48 
1 25 
250 

48 
125 

1 25 

48 
125 
250 

Contactor 
Switch 

None 

Relay Data 

Internal Style 
Schematic Number 

184A238 2898860A 10 
2898860A11 
2898860A18 
2898860A19 

.1 12 amp, 27 ohm 629A389 293B237A09 
2938237A1 0 
2938237A1 1  

.112 amp, 27 ohm 

.028 amp, 435 ohm 

.1 12 amp, 27 ohm 629A476 2938237A29 

.112 amp, 27 ohm 293B237A30� 

.028 amp, 435 ohm 293B237A31 

.112 amp, 27 ohm 3511A91 6704D83A01 
. 1 12 amp, 27 ohm 3511A91 6704D83A02 

.112 amp, 27 ohm 862A354 2938237A15 

.112 amp. 27 ohm 3493A1 6 715B043A23 
715B043A24 
71 58043A25 

.112 amp, 27 ohm 

.028 amp. 435 ohm 

Case 
Size 

FT-32 

FT-32 

FT-32 

FT-32 

FT-32 

Tech n ica l Data 
41-020 

Page 1 63 

P i lot Wire Auxi l iary Eq u ipment 
Balancing Resistor, For 3-Terminal  Lines 
Rating: Ohms 
0-31.5 

Outline Drawing 
880A797 

Style Number 
290B664G65 

Note: A special p i lot wi re m o n itor ing,  
weatherproof cabi net i s  ava i lab le  that 
inc ludes m o u nted and wi red i nsu lati ng 
tran sformer, neutra l iz ing tra n sformer with 
S u rge Voltage Protector (SVP). special PMA 
or  PM-2 relay, 1 MFD.  capacitor (6000Vdc) ,  
5KV porce l a i n  insu lator, 2PDT togg le  switch, 
4PST toggle switch, term i na l  block, 60W 
resistor heater, a n d  duplex receptica l .  Con­
tact Construct ion  Equ i pment Div is ion,  
Visa l i a ,  Ca l ifornia,  P lant for further i nforma­
tio n  and price. Refer to Westi nghouse d raw­
ing 5460J 55. 

.:§:: Denotes item available from stock. 
<D®@@@@ Standard notes. see page 3. 
� Set includes 1 reactor and 2 capacitors. Specify each 
item separately by style number on order. 
®No reduction in price for omission of capacitors. 
@I 1 amp operation indicator. 
@Style number includes 2 resistors assembled on one 
mounting bracket. One assembly required per station. 
@Mounted internally 1n relay case. 
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Technical Data 
41-020 

Page 1 64 

P ilot System Auxiliary Relays ( Dev 85) 

Type Application Volts Indicating Relay Data 
de Contactor Internal Style Case 

Switch Schematic Number Size 
Amps de 

TT-9 Tone monitoring for single and dual 48/1 25 1 1 87A327 290B674A21 FT-1 1 
channel transfer trip system 250 1 1 87A327 290B674A22 

48/1 25 0.2/2.0 1 88A692 290B674A25 
250 0.2/2.0 1 88A692 290B674A28 

TT-1 2 KDAR overreaching transfer trip 48 1 879A973 71 7B689A09 FT-22 
for use with any tone having a 1 25@ 1 879A974 71 7 B689A1 0 
separate guard and trip relay 1 25@ 0.2/2.0 879A974 71 7B689A1 2 

250@ 1 879A974 71 7B689A1 1 
K- Dar overreaching transfer trip 48 1 879A975 71 7B689A1 7 
and channel monitoring for use 1 25@ 1 879A976 71 7B689A1 8 
with TCF carrier and DIT-1 tones. 250@ 1 879A976 71 7B689A1 9 

TT-17 K- Dar underreaching transfer trip 1 25 0.2/2.0 1 88A526 292B780A09 FT-22 

TT-1 8 K- Dar single-pole trip system- 1 25 None 3491 A60 292B620A1 5 FT-22 
interlocking auxiliary 250 876A739 292B620A1 3 

TT-1 9 K- Dar single-pole trip system- 48 None 1 88A345 292B622A09 FT-22 
potential switching auxi l iary 1 25 1 88A345 292B622A1 0 

250 862A289 292B622A1 1 

Solid State Auxiliary Relays,  For Use With EM Distribution Relays Only (Dev 85, DB 4 1 -959A) 

Type Application Transient 
Blocking 
Time 

STU Directional  Comparison 1 8  ms 
Unblocking with 

Strong TCF-1 0 Carrier 
Feed or DIT-1 tones 

over SSB 25 ms 

----
STU 1 8  ms 

Weak 
Fead 

25 ms 

STU-1 2 Directional  Comparison 1 8  ms 
Permissive 

Strong Overreaching Transfer 
Feed T rip- using 

DIT-1 audio tones 25 ms 

STU-12 1 8 ms 

Weak 
Feed 

25 ms 

Westing house E lectric Corporation 
Relay and Telecommu nications Division 
Cora l Spr ings,  FL 33065 

Volts 
de 

48 

1 25 

48 

1 25 

48 

1 25 

48 

1 25 

48 

1 25 

48 

1 25 

48 

1 25 

48 

1 25 

Line Logic Style Case 
Terminals Drawing Number Size 

® 

2 5492D1 6 202C668A32 1 9" rack 
3 5492D1 6  202C668A33 mounted 
2 5492D1 6 202C668A44 3 rack 
3 5492D1 6  202C668A45 units 

2 5492D1 6 202C762A32 
3 5492D1 6 202C762A33 
2 5492D1 6  202C762A44 
3 5492D1 6 202C762A45 

2 6263D39 204C003A32 
3 6263D39 204C003A33 
2 6263D39 204C003A44 
3 6263D39 204C003A45 
2 6263D39 204C009A32 
3 6263D39 204C009A33 
2 6263D39 204C009A44 
3 6263D39 204C009A45 

2 5492D22 202C659A32 1 9" rack 
3 5492022 202C659A33 mounting 
2 5492D22 202C659A44 3 rack 
3 5492D22 202C659A45 units 

-
2 5492D22 203C1 36A32 
3 5492D22 203C1 36A33 
2 6492022 203C1 36A44 
3 5492D22 203C1 36A45 

2 6263D45 204C007A32 
3 6263D45 204C007A33 
2 6263D45 204C007A44 
3 6263D45 204C007A45 
2 6263045 204C013A32 
3 6263D45 204C013A33 
2 6263D45 204C01 3A44 
3 6263D45 204C013A45 

/"' 

::,0 
�· <D a. 
:;· 
c U> :1> 

® Denotes item available from stock. 
<D�al@®@ Standard notes, see page 3. 
@ External resistor supplied. 
® Price includes harness assembly which is required 
when the relay is  sold loose and unmounted. Enter 
harness as separate item. 
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8 
M ay, 1 986 
Supersedes TD 41 -020, pages 1 7 1 -1 74, 
dated M ay, 1 984 

M ailed to: E, D, C/4 1 -1 00A 

A u x i l iary Equipment 

Current Transformers 
For CA-26 relays, see page 69. 
For negative sequence relays, see page 69. 

Potential Polarizi n g  Transformers 
See Page 35 

Relay M aintenance Tool Kit (DB 41 -075E)  

Description 

Includes all tools required for normal maintenance and 
repair of relays referred to in this price list. 

Nut driver for FT-1 Flexitest Switch 

Contact burnishing tool (with 6 blades) 

Contact burnishing blade only 

Cylinder unit spring adjustment tool 

DC to AC I nverter ( D B  41 - 0750) 

Westinghouse Electric Corporation 
Relay and Teleco m m u nications Division 
Coral Springs, FL 33065 

Style Number 

1 1 56 341 

877 A821 H01 (§: 

1 82A836H01 

182A836H02 } Price from PEG 120 

7748180G01 

Output Conversion Applied with Style 
Number Volt-Amperes: Factor 

Ac 

0·3 va 125/250 volts de 
to 115 volts 

0·8 va 60 Hertz(]) 

@ Denotes item available from stock. 
<D®<D®®® Standard notes, see page 3, 

Relay Type: 

TK, S G R - 1 2  

RC 

(]) For conversion from 250 volts de, order 8Yz" long, 
160 watt, 1825 ohm potentiometer (with mounting 
bracket) style number 07B4865G17, Outline dimen· 
sions per DB 41-075D. 

1 008 561@ 

1008 549@ 

Technical D ata 
41-020 

Page 1 7 1  

Protective Relays 
Auxi l iary 
Equ ipment 
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Technical Data 
41-020 

Page 1 7 2  

FT-1 Flexitest Switches and Test Plugs 

Number of  Poles Switch Un it location (Front View) 
Potential Current A B c D E 

2 Pole 

2 0 p p 
2 0 p 
0 2 c c 
0 2 
0 2 

4 Pole 

4 0 p p p 
4 0 p p 
4 0 p 
4 0 p p p 
2 2 p p 
2 2 p 
0 4 c c c c 
0 4 
0 4 c c c c 

5 Pole 

5 0 p p 
3 2 p p 
3 2 p c c p 
1 4 c c c 
0 5 c c c 

6 Pole 

6 0 p p p p 
6 0 p p p 
6 0 p p 
4 2 p 
3 3 p p 
2 4 p 
0 6 c c c 
0 6 c c c 
0 6 c c c 
0 6 c c 
0 6 c c 

7 Pole 

7 0 p p p p 
7 0 p p p p 
7 0 p p p p 
7 0 p p p 
7 0 p p p 
5 2 p p p p p 
5 2 p p 
5 2 p c c p 
4 3 p p c c 
3 4 p p p 
3 4 p p 
3 4 p c c c 

p = Potential 
C = Current Non-Shorting 
CC = Current Shorting 
T = Red Handles 

® Denotes item available from stock. 

F G 

p 

c c 

p 

c c 

c 
c 

p p 
p p 

c 
c c 

c 
c c 
c c 
c c 

p 

p p 
p p 
p 

c c 

c 
c c 
c c 

c 

H 

c c 

p 
p p 

c c 
c c 

c c 

p p 
c c 

c 

p 
p p 
p p 
c c 
c c 
c c 
c c 
c c 
c---

c c 
c---c 

p p 
p p 
p 
p p 
p p 
c c 
p p 
p p 

p 
c c 
c c 
-p 

Switch 
J Style Number 

291 B954G 1 3  
1 29A534G01 
498A026G01 
1 29A531 G01 
291 B954G 1 2  

p 498A022G01 
p 1 29A538G01 
p 1 29A506G01 ® 

1 29A524G01 
291 B956G1 8 

p 1 29A507G01 ® 
498A027G01 
291 B956G1 3 
291 B956G23@ 

p 1 29A505G01 
p 1 29A533G01 
p 1 29A508G01 
p 498A002G01 

1 29A555G01 

p 1 29A550G01 
p 1 29A504G01 ® 

1 88A41 6G01 
p 1 29A509G01 
p 1 29A543G01 
p 1 29A537G01 
c 1 88A304G01 

498A01 4G01 
1 29A523G01 
1 29A51 6G01 ® 
1 88A454G01 

498A01 3G01 
p 1 29A547G01 

1 29A526G01 
291 G959G1 9 

p 1 29A503G01 
291 B959G1 8 

p 1 29A510G01 
p 1 88A261 G01 
p 1 88A477G01 

498A008G01 
p 1 29A51 1 G01 
p 1 88A61 8G01 

Series Test Plug 
Style Number 

1 29A062G1 0@ 
1 29A062G1 O® 
1 29A062G07 
1 29A062G08 
1 29A062G01 

1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G01 
1 29A062G01 
1 29A062G09 
1 29A062G02 

1 29A062G1 0@ 
1 29A062G01 
1 29A062G07 
· · · · · · · · · ·  
.. . . ... . . .  

1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G01 
1 29A062G02 
1 29A062G02 
. . . . . . .. . .  
.. . . . . . . . .  
. .  · · · · · ·  . .  
1 29A062G03® 
· · · · · ·  . . . .  

1 29A062G1 0@ 
1 29A062G1 O® 
1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G1 0@ 
1 29A062G01 
1 29A062G08 
1 29A062G07 
292B31 9G24 
1 29A062G02 
1 29A062G02 

· · · · · · · · · ·  
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FT-1 Flexitest Switches and Test Plugs, Continued 

Number of Poles ---- - -Potential Current 

8 Pole -----
8 0 
8 0 
8 0 
6 2 
6 2 
4 4 
4 4 
4 4 
4 4 
4 4 
2 6 
2 6 
1 7 
0 8 
0 8 
0 8 

9 Pole -----
9 G 
9 0 
6 3 
5 4 
5 4 
3 6 
0 9 

1 0  Pole 

10 0 
10 0 

9 1 
8 2 
7 3 
6 4 
6 4 
6 4 
6 4 
4 6 
4 6 
3 7 
2 8 
2 8 
2 8 
2 8 
1 9 
0 10 

Switch Un it Location (Front View) ------
A 

p 
p 
p 
p 
p 
p 
p 
p 
p 

p 
c 

p 
p 
p 
p 
p 
p 
c 

T 
p 
c 
p 
p 
p 
p 
p 
c 
p 
p 

B c D 

p p p 
p p p 

p 
p p p 
p p 
p p p 
p c 
p c 
c c p 

p p 
c c c 
c c c 

c c 
c c c 
c c c 
c c c 

p p p 
p p 
p p p 
p p p 
p p p 
p c 
c c c 

T 
p 
p 
p 
p 
p 
p 
c 
c 
p 
c 

T T 
p p 
p p 
p p 
p p 
p p 
p c 
c p 
c c 
P---C 
c p 

p 

p 
p 

c 
c 

p 
c 
c 
c 

c 
c 

p 
p 
p 

c 
c 

T 
p 
p 
p 
p 
p 
c 
p 
p 
c 
c 

p p c L....____.J; 
p c c c c 
p c c c c 
1:; c c � c 
c c c c c 
c c c c c 
c c c c c 

G 

p 
p p 

c c 
c c 
c c 
c c 

p 
c c 
c c 
c c 
c c 

c 
c c 
c ___ c 

p p 
p p 

c 
c c 
c c 
c c 
c ___ c 

T T 
p p 
p p 
p p 
p c 
c c 
p p 
p p 
p p 
c !;;; 
c p 
c c 
c c 
c !;;; 
c c 
c c 
c c 
c c 

0 10 c c c c c ___ c c 

Devices 
Description 
Ten circuit test pjug, for t-ests using separa-te supply sourc� ........................ 
Individual current circuit test plug, for test of one current c�rcu1t ............. 
Interlock bar: For 2 adjacent switch units . . . . . . . . . · · · . . . . . . . .  · · · · · · · · · · · · · · · · · · 

For 3 adjacent switch units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
For 4 adjacent switch units ........................ 

. . . . . . . . . . . . . . 
. . . . . . . . . . . . . . 
. . . . . . . . . . . . . .  For 5 adjacent switch units .......... 

For 6 adjacent switch units ...................................... 
For 10 adjacent switch units ..................................... 

T = Red Handles 

P = Potential 
C = Current Non- Shorting 
CC = Current Shorting 

® Denotes item available from stock. 

May, 1 986 

H 

p p 
p p 
p p 
c c 
p p 
c c 

p 
p 

c c 
c c 
p p 

p 
c c 
c c 
c c 
c c 

p p 
p p 
c c 
c c 
c c 
c � 
c c 

T T 
p p 
p p 
c c 
c c 
c
---

c 
c c 
c c 
p p 
!;;; !;;; 
!:; !;;; 
� 
c c 
c ___ c 
c p 

p 
c c 
c c 
c c 

Style Number 
1164 046® 
07B4618G04® 
1270 547® 
1164 048 
02C9834G03 
02C9834G04 
02C9834G06 
02C9834G05® 

Switch 
J Style N umber 

p 129A546G01 
p 129A502G01 
p 129A549G01 
p 188A632G01 
p 291 B960G26 

129A544G01 
p 498A016G01 
p 129A530G01 
p 129A512G01 ® 
p 629A315G01 

129A525G01 
p 129A521G01 

498A019G01 
c 188A229G01 

498A004G01 
129A517G01 ® 

p 129A551 G01 
p 129A548G01 
p 629A483G01 

129A545G01 
p 188A633G01 
p 129A515G01 ® 

498A021G01 

T 129A539G01 ® 
p 129A501G01® 
p 498A011G01 
p 129A542G01 ® 
p 129A553G01 
p 129A532G01 
p 129A520G01 
p 129A513G01 
p 498A015G01 
p 129A514G01® 
p 129A528G01 ® 
p 129A535G01 ® 
p 129A519G01 
p 129A518G01 ® 
p 837A407G01 
p 837A101G01 
p 129A541G01 
c 129A529G01 
c 498A020G01 

Price from PEG 120 
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Series Test Plug 
Style N umber 

129A062G1 O® 
129A062G1 O® 
129A062G1 0@ 
129A062G01 
129A062G08 
129A062G02 

. . . . . . . . . .  
129A062G12 
129A062G06 
129A062G02 
129A062G09 
129A062G09 
292B319G22 

. . . . . . . . . .  

. .  · · · · · · · ·  
292B319G22 

129A062G1 O® 
129A062G 1 O® 
. . . . . . . . . .  
129A062G02 
129A062G02 
129A062G03® 

. . . . . . . . . .  

. . . . . . . . . .  
1 29A062G 1 O® 

. . . . . . . . . . 
129A062G01 
· · · · · · · · · ·  

129A062G02 
129A062G05 
129A062G06 

. . . . . . . . . .  
292B319G23® 

. . . . . . . . . .  
292B319G22 

. . . . . . . . . . 
292B319G22 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
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SPP Surge Protective Package 
with Terminal Block 

Type Terminal Capacitor Number 
Type Ter- Capac- No. Scheme Style 

SPP 

minal itor Capac-
Block tors 

2 
1 2 PT .5 m fd .  

4 
750 V 
R M S  8 
Cont. 

3 
N o  
PCB's 6 

3488A09 

3488A1 0  

3488A1 1 

351 2A23 

3527A63 

SPP Surge Protective Package 
For 1 91nch Rack Mounting 

6299D27G01 

6299D27G02 

6299D27G03 

6299D27G08 

6299D27G09 

Type Capacitor Number Scheme Style 
Capacitors 

SPP .5 m fd 6 4805091 6448578A09 
7 6448578A1 0  

750 v 8 6448578A1 1 
R M S  9 6448578A1 2  
Cont. 1 0  6448578A1 3 

1 1  6448578A 1 4  
No 12 6448578A1 5  
PCB's 1 3  6448578A1 6  

1 4  6448578A1 7  
1 5  6448578A18 
1 6  6448578A1 9  
1 7  6448578A20 
1 8  6448578A21 
1 9  6448578A22 
20 6448578A23 
2 1  6448578A24 
22 6448578A25 
23 6448578A26 
24 6448578A27 
25 6448578A28 
26 6448578A29 
27 6448578A30 
28 6448578A31 

Westing house E lectric Corporation 
Relay and Teleco m m u nications Div is ion 
Coral Springs, FL 33065 

May, 1 986 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse Electric Corporation 
Relay and Telecommunications Div is ion 
Coral Springs, FL 33065 

Technical Data 
41-020 

Page 1 61 

August, 1985 
Supersedes TD 4 1 -020, pages 1 61-1 64, 
dated May, 1 984 

Protective Relays 
41-900: 

Mai led to: E, D, C/4 1 - 1 00A Pilot Wire 

Phase and G round Pi lot Wire Relay Schemes® 
Type Application Time Delay I ndicating Complete Set: Relay Data 

On Tripping Contactor For 3-Phase I nternal Style 
Time Volts Switch Protection Per Schematic Number 

de @ Line Terminal 

HCB 2 or 3 terminal I n  st. 0.2/2.0 1 HCB spst-cc 629A31 0 292B930A1 0 
l ines, 4-1 5 amp, amps de 1 HCB dpst-cc 629A31 2 292B930A1 3 
60 Hz 1 HCB dpdt 764A236 292B930A1 6 

HCB-1 2 or 3 terminal In st. 0.2/2.0 1 HCB-1  spst-cc 763A227 292B930A29 
lines, 4-1 2 amps amps de dpst-cc 763A628 292B930A30 

HCB-2 2 or 3 terminal .05-.4 second 48/1 25 1 HCB-2  spst-cc 837A364 292B930A22 
lines, 4-1 5 amps 0.5-1 second 48/ 1 25 spst-cc 292B930A23 

HCB-3 35-50 1 25 1 HCB-3 spst-cc 848A627 292B930A33 
mil l iseconds 

1 W-2 switch �xterna _ evoc
_
es  

1 insulating transformer } 
1 d . 

1 mi l l iammeter mcluded '" proce 

® (a} Order each item by style n umber from" Auxil iaries" table. 
(b) Required for 3-phase l ine terminal: 

1 HCB or  H C B - 1 ,  2, or  3 type relay. 
1 insulating transformer 
1 type W-2 switch 
1 mil l iammeter 

Order all HCB type relays and auxiliaries on N-1 order with separate item for each style. 

Auxi l iaries for H C B  and H C B-1 , 2, 3 Schemes 
Description 

I nsulating transformer, 50 or 60 Hertz 4/1 
6/1 

W-2 switch 

RC-351 mil l iammeter, flush mounting case 
(60 Hertz ac, 0-5, 0-25 rnA) 

Panel 
Thickness 

Ys" 
1 '12' 
2%" 

Ys" 
2" 

@ Style number i ncludes auxiliary transformer style number 291 B606G09.@ 

Style 
Number 

7882A26G07 
7882A26G08 

508A468G01 ® 
508A468G02@ 
508A468G03 

291 B31 8A09@ 
1 964 364@ 

Note: A special pilot wire monitoring, weatherproof cabinet is avai lable that incl udes mounted 
and wired insulating transformer neutra l izing transformer with KX-642 tube and socket, 
special PMA or P M - 2  relay, 1 M FD.  capacitor (6000VDC),  5 KV porcelain insulator, 2 P DT 
toggle switch, 4 PST toggle switch, terminal block, 60W resistor heater, and du plex receptical .  
Contact Distribution Equipment Division, Visa l ia, Cal ifornia for further information and 
price. Refer to Westinghouse drawing 5460J55. 

Instantaneous Overcurrent, Second Harmonic Restraint (0.2/2.0 Amps de I CS®) 
Type Contacts Applications 

Harmonic 
Restraint 
Supervision 

HRU Spst-cc 3-phase 

Spst-cc 
1 -phase 

® Denotes item available from stock. 
<D®®@® Standard notes, see page 3. 
(]) H R U  and l iT contacts are in series. 
@ H RU and liT contacts are in  parallel. 

Sensitivity 

.87 amps 

.87 amps 
.87 amps 
.87 amps 

2.0 amps 
4.0 amps 

liT Relay Data 

I nternal 
Schematic 

(3 units) 877A1 94 
20-80 amps 

(1  unit) 
1 -4 amps 1 87A5 1 2(]) 
1 -4 amps 861A783@ 

20-80 amps 861 A783@ 
1 -4 amps 1 87A51 2(]) 
4-1 6 amps 1 87A5 1 2(]) 

Style 
Number 

670B1 09A1 2 

292B024A1 1 
292B024A1 6 
292B024A1 2 
292B024A1 0 
292B024A09 

Case 
Size 

FT-42 

FT-42 

Case 
Size 

FT-31 

FT-21 
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Pi lot Wire M o n itori n g .  For Detection of P i lot Wire Faults 

Type Application Rating: Volts Number Relay Data 
(Detection of Monitoring Remote of Line Internal Style Case 
Pilot Wire Faults) 

Ac('j) de Trip: Terminals Schematic Number Size 
de 

PMA Shorted, open, 1 20 2 1 84A500 29081 01 A09 FT-31 

@ reversed, grounded 3 1 87A1 91 29081 01 A1 0  

PMA-1 Shorted, open, 1 20 2 1 84A514  29081 01 A1 7 FT-21 

@ reversed 3 1 87A1 92 29081 01 A1 8 

PMD Shorted, open, 48/1 25 2 1 84A497 29081 1 OA09@ FT-21 
@ reversed, grounded 250 2 29081 1 0A1 0 

48/1 25 3 1 84A583 2908 1 1 0A1 2 
250 3 2908 1 1 0A1 3 

Shorted, open 48 2 3490A61 29081 1 0A1 4 
reversed, 1 25 2 29081 1 0A1 5 
grounded 250 2 29081 1 OA1 6 
w /telephone relay 48 3 3490A62 29081 1 0A1 7 

1 25 3 2908 1 1 0A1 8 
250 3 29081 1 0A1 9 

PMD-1 Shorted, open, 48/1 25 2 1 84A498 29081 1 1 A09@ FT-11 

@ reversed 250 2 29081 1 1 A1 0 
48/1 25 3 1 84A582 2908 1 1 1 A1 2  
250 3 29081 1 1 A1 3 

PM-13 Shorted, open, 1 20 48!1 25@ 2 1 84A51 2 29081 1 8A09 FT-32 
@ reversed, 250@ 2 2908 1 1 8A1 0 

remote trip 48/1 25@ 3 29081 1 8A1 7 
250@ 3 29081 1 8A1 8 

48/1 25 48/ 1 25@ 2 1 84A495 29081 1 9A09 
250 250@ 2 29081 1 9A1 0 
48/1 25 48/1 25@ 3 1 84A650 29081 1 9A1 7 
250 250@ 3 29081 1 9A1 8 

PMG-1 3 Shorted, open, 1 20 48/1 25@ 2 1 84A51 3 29081 1 2A09 FT-32 
@ reversed, 120 250@ 2 29081 1 2A1 0 

grounded, 1 20 48/1 25@ 3 29081 1 2A1 7 
remote trip 1 20 250@ 3 29081 1 2A1 8 

48/1 25 48/1 25@ 2 1 84A499 29081 1 3A09@ 
250 250@ 2 29081 1 3A1 0 
48/1 25 48/1 25@ 3 1 84A658 29081 1 3A1 7 
250 250@ 3 29081 1 3A1 8 

Shorted, open, 48 48@ 2 3490A59 29081 1 3A1 1 
reversed, grounded, 1 25 1 25@ 2 29081 1 3A1 2 
remote trip 250 250@ 2 29081 1 3A1 3 
w/telephone relay 48 48@ 3 3490A60 29081 1 3A1 9 

125 125@ 3 290B113A20 
250 250 @ 3 29081 1 3A21 

PM-5 Ground only 0.1 mA 2 or 3 1 84A501 29081 09A09 FT-11 

PM-2 Shorted, open, 1 .0 mA 2 or 3 1 84A489 29081 1 5A1 7@ FT-21 
@ reversed 

PM-3 Remote trip 2.0 mA 2 or 3  1 84A798 29081 1 6A09 FT-11 
@ only 

PM-23 Shorted, open, ® 2 or 3 1 87A874 2906 1 1 4A25@ FT-21 
@ reversed, or remote trip 

Flexitest Case Type 
Type Application Rating N umber Relay Data 

mA de of Line Internal Style Case 
® Terminals Schematic Number Size 

PM-43 Remote trip, adjustment 1 .0 2 or 3  1 88A439 292871 6A09 FT-21 ® Denotes item available from stock. 
@ of de mA monitoring (j)@@@@@ Standard notes, see page 3. 

('j) 60 Hertz. 
Pi lot Wi re, De Cu rrent Limit U nit Smal l  Molded Base Type @ P M - 1 3 and P M G - 1 3 have internal resistortor 

Type Application Rating: Relay Data 
remote trip applications. 

® Pickup is 1 .0 mA de for detection of open, shorted, or 
mA de Internal Style Number reversed pilot wires. Pickup for remote trip function 

Schematic Solid Cover Glass Window Cover is 2.0 mA de. 

Projection i Projection I Semi- Flush @ Style number includes one 10 mfd external capacitor 

I 2908 1 1 7A1 1 
style number 2898493H01 ® (de and 60 Hertz 

PM-4@ Current limit adjuster 1 .0 2D1 845 29081 1 7A09 29081 1 7A1 0 applications). 

August. 1 985 
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Neutral izing Reactors and Capacitors- 50/60 Hz 
Description Rating Number 

Per Set(i) 
Internal 
Schematic 

Outline 
Drawing 

Style 
Number 

Reactor: with KX-642 tube and socket 4000 v 6D1 260 81 5A659 7882A27G03® 
7882A27G01 ® without KX-642 tube and socket 

Capacitor; for use with above reactors 1 mfd 2 

M utual D rainage Reactor For 50 & 60 H z  
Description 

Mutual drainage reactor with KX-642 tube and socket 

P ilot Wire Auxi l iary Eq uipment 
Remote Trip Resistors 

Internal 
Schematic 

253A1 80 

Number Remote Resistor Value in Ohms for Relay Types 
of Line Trip Located as Shown Below 

949 1 22::§: 
( Included in reactor price) @ 

Outline 
Drawing 

81 5A568 

To Operate 
Trip 

Style 
Number 

7882A28G03 ®  

Style Number 
of Resistor 

Terminals Voltage: PMA PMD PMG-1 3 P M- 23 or Combination Contacts Assembly@ 
de or or or P M - 1 3 of PM-3  with P M - 2  o f  Relay 

PMA-1 P M D - 1  (ac o r  de and/or P M -4 Type: 
Supply) 

Station A Station B Station C 

2 

3 

48 
1 25 
250 

48 
125 
250 

48 
125 
250 

48 
1 25 
250 

48 
125 
250 

200 
3550 
9300 

200 
2000 
5000 

200 
3550 
9300 

200 
2000 
5600 

200@ 
21 20® 
5600® 

200@ 
1 500® 
4000® 

None 
required 

200 
21 20 
5600 

None 
required 

200 
1 500 
4000 

None 
required 

None 
required 

200 
1 500 
4000 

P M -3 
or 
PM - 23 

P M -3, 
P M - 1 3, 
P M-23, 
P M G -13 

P M - 3  
o r  
PM-23 

P M-3, 
P M -1 3, 
PM -23, 
PMG-1 3 

288B898G32 
288B898G26 
288B898G27 

288B898G32 
288B898G30 
288B898G22 

288B898G32 
288B898G24 
1 8781 69 

288B898G32 
288B898G24 
288B898G22 

288B898G32 
288B898G31 
288B898G25 

Carrier Auxi l iary Relays 
Type Application 

KA-1 K-Dar overreaching 
transfer trip@ 

KA-4 K- Dar directional 
comparison blocking 
for use with 
KR carrier@ 

K- Dar directional 
comparison blocking 
for use with 
TC carrier@ 

K- Dar directional 
comparison blocking 
for use with KR or 
TC carrier 

for use with 
TA-3 tones 

August, 1 985 

Amps 

0.5-2.0 
0.5-2.0 

1 -4 
1 -4 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 

0.5 

0.5 
0.5 
0.5 

Volts 
de 

48/1 25 
48/250 
48/1 25 
48/250 

48 
1 25 
250 

48 
1 25 
250 

48 
1 25 

1 25 

48 
1 25 
250 

Contactor 
Switch 

Relay Data 

Internal Style 
Schematic Number 

Case 
Size 

None 1 84A238 289B860A1 0 FT-32 

. 1 1 2 amp, 27 ohm 629A389 

. 1 1 2  amp, 27 ohm 

.028 amp, 435 ohm 

.1 1 2  amp, 27 ohm 

.1 1 2 amp, 27 ohm 
.028 amp, 435 ohm 

. 1 1 2  amp, 27 ohm 

. 1 1 2  amp, 27 ohm 

None 

None 
None 
None 

629A476 

351 1A91 
351 1A91 

862A354 

3493A16 

289B860A11 
289B860A1 8 
289B860A1 9 

293B237A09 
293B237A10:§ 
293B237A1 1 

293B237A29 
2938237 A30:§ 
293B237A31 

6704D83A01 
6704D83A02 

293 B237A1 5 

715B043A23 
715B043A24 
715B043A25 

FT-32 

Technical Data 
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Pi lot Wire Auxil iary Equipment 
Balancing Resistor, For 3-Terminal Lines 
Rating: Ohms 
0-31.5 

Outline Drawing Style Number 
880A797 290B664G65 

( Price from PEG 1 20) 

N ote: A special pilot wire monitoring, wea­
therproof cabinet is available that includes 
mounted and wired insulating transformer, 
neutra l izing transformer with KX-642 tube and 
socket, specia l  P M A  or P M - 2  relay, 1 M F D. 
capacitor (6000Vdc), 5 KV porcelain insulator, 
2 P DT toggle switch, 4 PST toggle switch, 
terminal block, 60W resistor heater, and 
duplex receptical.  Contact Distribution Equip­
ment D ivision, Visa lia, Ca lifornia. Plant for 
further information and price. Refer to West­
inghouse drawing 5460J55. 

:§:: Denotes item available from stock. 
(j)@@@@@ Standard notes, see page 3. 
<V Set includes 1 reactor and 2 capacitors. Specify each 
item separately by style number on order. 
@ No reduction in  price for omission of capacitors. 
@ 1 amp operation indicator. 
® Style number i ncludes 2 resistors assembled on one 
mounting bracket. One assembly requ i red per station. 
Price from PEG 1 20. 
@Mounted internally in relay case. 
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Pilot System Auxiliary Relays 
Type Application 

TT-8 K- Dar overreaching transfer trip 

TT-9 Tone monitoring for single and dual 
channel transfer trip system 

TT- 1 2  Transfer trip universal channel 
auxiliary 

K- Dar overreaching transfer trip 
and channel monitoring for use 
with TCF carrier and DIT-1 tones. 

TT-1 6 K- Dar overreaching transfer trip 

TT-1 7 K-Dar underreaching transfer trip 

TT-18 K- Dar single-pole trip system-
interlocking auxiliary 

TT-1 9 K-Dar single-pole trip system-
potential switching auxiliary 

TT-21 K-Dar/TCF overreaching 
transfer trip 

Volts 
de 

1 25 

48/125 
250 

48/1 25 
250 

48 
1 25@ 
1 25@ 
250@ 

48 
1 25@ 
250@ 

48 
1 25 
250 

1 25 

1 25 
250 

48 
1 25 
250 

1 25 
250 
1 25 
250 

Indicating Relay Data 
Contactor Internal Style Case 
Switch Schematic Number Size 
Amps de 

1 85A322 290B673A1 0 FT-21 

1 1 87A327 290B674A21 FT-11 
1 1 87A327 2908674A22 
0.2/2.0 1 88A692 290B674A25 
0.2/2.0 1 88A692 290B674A28 

1 879A973 7 1 7 B689A09 FT-22 
1 879A974 7 1 7 B689A1 0@ 
0.2/2.0 879A974 7 1 7 B689A1 2 
1 879A974 7 1 7 B689A1 1 
1 879A975 7 1 7 B689A1 7 
1 879A976 71 7 B689A1 8 
1 879A976 7 1 7 B689A1 9 

0.2/2.0 876A1 27 292B492A1 5 FT-32 
0.2/2.0 292B492A1 6 
0.2/2.0 292B492A1 7 

0.2/2.0 1 88A526 292B780A09 FT-22 

None 3491 A60 292B620A1 5 FT-22 
876A739 292B620A1 3 

None 1 88A345 292B622A09 FT-22 
1 88A345 292B622A1 0 
862A289 292B622A1 1 

1 837A793 670B41 4A09 FT- 1 1  
1 837A793 670B41 4A25 
0.2/2.0 837A81 1 670B41 4A1 0 
0.2/2.0 837A81 1 670B41 4A26 

Solid State Auxi l iary Relays, For Use With E M  Distribution Relays Only 
Type Application Transient Volts Line Logic Style Case 

Blocking de Terminals Drawing Number Size 
Time ® 

STU ctDirectional Comparison 1 8 ms 48 2 5492D 1 6  202C668A32 1 9'' rack 
Unblocking with 3 5492D 1 6  202C668A33 mounted 

Strong TCF-1 0 Carrier 1 25 2 5492D 1 6  202C668A44 3 rack 
Feed or DIT-1 tones 3 5492D 1 6  202C668A45 units 

over SSB 25 ms 48 2 5492D 1 6  202C762A32 
3 5492D1 6 202C762A33 

1 25 2 5492D 1 6  202C762A44 
3 5492D 1 6  202C762A45 

STU 1 8  ms 48 2 6263D39 204C003A32 
3 6263D39 204C003A33 

Weak 1 25 2 6263D39 204C003A44 
Feed 3 6263D39 204C003A45 

25 ms 48 2 6263D39 204C009A32 
3 6263D39 204C009A33 

1 25 2 6263D39 204C009A44 
3 6263D39 204C009A45 

STU - 1 2  ctDirectional Comparison 1 8  ms 48 2 5492D22 202C659A32 1 9" rack 
Permissive 3 5492D22 202C659A33 mounting 

Strong Overreaching Transfer 1 25 2 5492D22 202C659A44 3 rack 
Feed Trip- using 3 5492D22 202C659A45 units 

DIT-1 audio tones 25 ms 48 2 5492D22 203C1 36A32 
3 5492D22 203C1 36A33 

1 25 2 6492D22 203C1 36A44 
3 5492D22 203C1 36A45 

STU-1 2 1 8 ms 48 2 6263D45 204C007A32 
3 6263D45 204C007A33 

Weak 1 25 2 6263D45 204C007A44 
Feed 3 6263D45 204C007A45 

25 ms 48 2 6263D45 204C013A32 
3 6263D45 204C013A33 

1 25 2 6263D45 204C01 3A44 
3 6263D45 204C01 3A45 

Westinghouse E l ectric Corporation 
Relay and Telecommunications Division 
Coral Springs, FL 33065 

N ote: When requiring styles and ordering 
information for TT -1 relays, contact local 
Westinghouse Sales Office. 

=l' 
� .. a. 
:;-
c en )> 

8 Changed or added since previous issue. 
® Denotes item available from stock. 
<D®®@®@ Standard notes. see page 3. 
@ External resistor supplied. 
@ Price includes harness assembly which is required 
when the relay is sold loose and unmounted. Enter 
harness as separate item. 
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October, 1 986 
Supersedes TD 4 1 -020, pages 1 29-1 44 
dated August, 1 986 

Mai led to : E, D, C/4 1 - 1 00A 

Westinghouse Electric Corporation 
Relay a n d  Teleco m m u n ications Division 
Coral Spr ings,  FL 33065 

Tech nical  Data 
41-020 

Page 1 29 

Protective Relays 
41-700: General 
and 
Specific Pu rpose 

Ind icators 

Type Application Operation I ndicators Relay Data 

JL 

@ 

JM 
@ 

Generator 

Lockout 
( 1 25 volts de) 

250 volts de 
1 25 volts de 
230 volts ac 
440 volts ac 

Circuit 
operation 
i nd icator 

Peak current 
indicator 

Loss of Field, Three Phase 
Type 

KLF 
@ 

KLF-1 

@ 

I ndicating 
Contactor 
Switch !d) 

0.2/2.0 
amp de 

Rating 
Volts 
Ac 

1 20@ 

Volts 
Ac VLN 

Units 
Per Case 

4 

4 
4 
4 
4 

6 

6 

Volts 
De 

48 
1 25 
250 

1 25 
250 

69 VLN@ 48 
1 25 
250 
1 25 
250 

1 25 
250 

$Generator or Transformer 

Wiring 
Arrangement 

6 per group, 
one side 
common, 
7 terminals 

3 groups 
of 2 units 
each, 9 
terminals 

Series 
wired, 
2 terminals 

Amps 
Ac 

5 

Rating, 
Amps 

0.1 de 

0.03 de 

0.1 de 
0.2 de 
0.1 ac/dc 
0.3 ac/dc 

0.2 de 
1 .0 de 

0.2 de 
1 .0 de 
2 .0 de 

0.2 de 
1 .0 de 
2.0 de 

3-30 ac 
5-25 ac 
5-50 ac 

Range: Ohms 
Long 
Reach 

2.08-56.0 

Internal 
Schematic 

1 82A983 

1 84A01 2 

1 82A983 
1 82A983 
1 82A983 
1 85A51 1 

1 83A042 

1 83A01 1 

1 83A461 

1 83A01 2 

Relay Data 

Short Internal 
Reach Schematic 

0.79-1 8.0 1 84A958 

629A834 

1 87A724 

762A61 2 

1 87A725 

Style 
N umber 

1 876 025@ 

1 961 41 3® 

288El807A1 2@ 
2888807A1 3@ 
1 956 868@ 
1 962 749@ 

1 727 521 
1 727 522 

1 876 026 
1 878 872 
1 878 873 

1 955 593@ 
1 956 069 
1 956 070 

1 876 028 
1 876 029 
1 876 030 

Style 
Number 

2908481 A1 3 
2908481 A09@ 
2908481 At 0 

2908481 A1 4@ 
2908481A1 5@ 

2928333A09 
2928333A1 0 
2928333A1 1 
2928333A1 5@ 
2928333A1 6@ 

1 957 946 
1 957 947 

Case 
Size 

FT-21 

Small 
glass 
proj,(rear conn.) 

FT-1 1 

FT-11 

Case 
Size 

FT-41 

Over Excitation, Volts per H ertz, Three Phase, 50/60 Hz 

Type Contacts Settings 

Voltage 
Range 
Ac Volts 

MVH Dpst-cc 90- 1 20 

® Denotes item available from stock. 
CD@®®®® Standard notes, see page 3. 
@ Intermittently rated. 
® Continuously rated. 

Frequency 
Range 
Hertz 

1 2 .5-90 

R atings 

Min imum Adj. De Volts 

Trip Time Pickup 
Seconds Range 

%of V/Hz 

3.0/6.0 1 05-1 20 1 25 

® Delta or open-delta connected potentia l  transformer 
secondaries. 
® Wye connected potential transformer secondaries. 
® U ndervoltage contact shorted out. 

Internal Style Case 
Schematic Number S ize 

9644A52 1 351 076A01 FT-22 

$ Changed or added since previous issue. 
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Technica l Data 
41-020 

Page 1 30 

Field G round Detection 
Type Relay Scale 

D GF Ce nter zero 
® .75-0-.75 

mA de 

Field Voltage: R elay Data 
Volts De I nternal 

Schematic 

80 1 83A1 1 3  
1 25 
1 60 
250 
375 
440 
500 
600 

Auxi l iary, Ac Voltage, or De Voltage or Cu rrent 
Non-Adjustable Pickup, Double Pole, Flexitest Case 

Type Contacts Frequency: Rating 
Hertz 

SG Dpdt De 1 amp de  
2 amps de  

Current 3 amps de 
or 4 amps de 
voltage 5 amps de 

Self- 6 volts de 
reset 1 2  volts de 

24 volts de 
32 volts de 
48 volts de 
62.5 volts de 

Style Case 
Number Size 

288B857A1 4 FT-21 
1 876 039® 
288B857A13 
1 878 1 75 
1 878 1 76 
288B857A1 7 
1 961 087 
2888857 A 1 6@ 

R e lay Data 
Single U n it 
Internal Style Case 
Schematic Number Size 

1 83A340 1 878 755 FT- 1 1 
1 878 756 
1 878 757 
1 878 758 
1 878 759 

1 83A1 08 1 878 760 
1 878 761 
1 878 762 
1 878 763 
1 878 764 
1 878 765 

1 25 volts de 1 878 766® 
250 volts de 

50/60 1 2  volts ac 1 83A108 
24 volts ac 
90 volts ac 

1 1 5  volts ac 
208 volts ac 
230 volts ac 
275 volts ac 
460 volts ac 
575 volts ac 

Non -Adjustable Pickup, Double Pole, Molded Case 

Type Contacts Frequency: Rating 
Hertz 

Rear Connected 

SG Dpdt: 2 cc De 1 amp de 
and 2 co 2 amps de 

Current 3 amps de 
or 4 amps de 
voltage 5 amps de 

Self- 6 volts de 
reset 1 2  volts de 

24 volts de 
32 volts de 

48 volts de 
62.5 volts de 

1 25 volts de 
250 volts de 

50/60 1 2  volts ac 
24 volts ac 
90 volts ac 

1 1 5  volts ac 
208 volts ac 
230 volts ac 
275 volts ac 
460 volts ac 

® Denotes item available from stock. 
575 volts ac 

<Dalal®®® Standard notes, see page 3. 
@ Has two self-contained resistors; one a varistor 
(non- l inear) . 
@J Includes external resistor. 

1 878 767 

1 878 768 
1 878 76!' 
1 878 770 
1 878 771 
1 878 772 
1 878 773 
1 878 774 
1 878 775 
1 878 776 

Relay Data 
Internal 
Schematic 

1 D2102 

Solid 
Projection Cover 
Style 
N umber 

1 1 57 848 
1 729 023 
1 1 57 849 
1 956 249 
1 1 57 850 

1 343 1 1 6  
1 1 55 686 
1 1 55 687 
1 729 01 1 

1 1 55 688 
1 729 01 7 
1 1 55 689@ 
1 343 088 

1 956 250 
1 878 284 
1 956 251 
1 1 55 693 
1 726 053 
1 1 55 694 
1 956 252 
1 1 55 695 
1 725 778 

Double Un it 
Internal 
Schematic 

351 4A07 

1 83A457 

1 83A457 

Projection Glass 
Window Cover 
Style 
N umber 

1 1 62 959 
1 729 024 
1 1 62 960 
1 956 253 
1 1 62 961 

1 340 082 
1 1 62 949 
1 1 62 950 
1 729 01 2 

1 1 62 951 
1 729 01 8 
1 1 62 952 
1 343 089 

1 956 254 
1 878 285 
1 956 255 
1 1 62 956 
1 726 054 
1 1 62 957 
1 956 256 
1 1 62 958 
1 725 799 

Style 
N umber 

1 955 556 
1 955 557 
1 955 558 
1 956 447 
1 955 449 

1 955 560 
1 955 561 
1 955 562 
1 955 563 
1 955 564 
1 955 565 
1 955 566® 
1 955 567 

1 955 568 
1 955 569 
1 955 570 
1 955 571 
1 955 572 
1 955 573 
1 955 574 
1 955 575 
1 955 576 

Case 
Size 

FT-22 

Semi-Flush Glass 
Window Cover 

1 342 932 
1 729 025 
1 342 933 
1 956 257 
1 342 934 

1 343 1 1 7  
1 343 1 1 8  
1 342 923@ 
1 729 01 3 

1 342 924® 
1 729 01 9 
1 342 925® 
1 343 090 

1 956 258 
1 878 286 
1 956 259 
1 342 929® 
1 726 005 
1 342 930@ 
1 956 260 
1 342 931 
1 725 780 
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Auxil iary, Ac Voltage, or De Voltage or C u rrent 
Non-Adjustable Pickup, Double Pole, Molded Base Without Cover (Open Type) 

Type Contacts 

Front Connected 

SG 

Current 
or 
voltage 

Self­
reset 

Dpst-2 cc 

Frequency: 
Hertz 

De 

50/60 

Rating 

1 amp de 
2 amps de 
3 amps de 
4 amps de 
5 amps de 

6 volts de 
1 2  volts de 
24 volts de 
32 volts de 

48 volts de 
62.5 volts de 

1 25 volts de 
250 volts de 

1 2  volts ac 
24 volts ac 
90 volts ac 

1 1 5  volts ac 
208 volts ac 
230 volts ac 
275 volts ac 
460 volts ac 
575 volts ac 

Relay Data 

Without Cover 
I nternal 
Schematic 

57D389 

Non-Adjustable Pickup, Double Pole, Molded Base, With and Without Cover 

Type Contacts Frequency: Rating Relay Data 

Style 
Number 

1 1 57 852 
1 729 026 
1 1 57 853 
1 956 261 
1 1 57 854 

1 338 226 
1 059 230 
1 059 231 
1 729 014  

1 008 534 
1 729 020 
1 008 535@ 
1 337 424® 

1 1 63 654 
1 337 364 
1 537 21 2 
1 008 539@ 
1 726 056 
1 008 540 
1 003 884 
1 008 541 @ 
1 544 302 

Hertz Without Cover (Open Type) 

Front Connected 

SG 

Current 
or 
voltage 

Self­
reset 

Dpdt-2 cc 
and 2 co 

De 

50/60 

® Denotes item available from stock. 
CD@QJ@)@@ Standard notes, see page 3. 

October, 1986 

1 amp de 
2 amps de 
3 amps de 
4 amps de 
5 amps de 

6 volts de 
12 volts de 
24 volts de 
32 volts de 

48 volts de 
62.5 volts de 

1 25 volts de 
250 volts de 

1 2  volts ac 
24 volts ac 
90 volts ac 

1 1 5  volts ac 
208 volts ac 
230 volts ac 
275 volts ac 
460 volts ac 
575 volts ac 

Internal 
Schematic 

57D390 

Style 
Number 

1 875 946 
1 729 027 
1 875 947 
1 956 245 
1 875 948 

1 340 727 
1 205 61 9 
1 205 620® 
1 729 01 5 

1 205 61 2® 
1 729 021 
1 1 61 540@ 
1 21 0  936® 

1 956 246 
1 878 282 
1 956 247 
1 205 616@ 
1 726 057 
1 205 61 7@ 
1 956 248 
1 205 618® 
1 725 781 

Technical Data 
41-020 

Page 1 3 1  

Solid Cover & Base (Front Conn.) 
Internal Style 
Schematic Number 

629A337 293B254A09 
293B254A1 0 
293B254A1 1 
293B254A1 2 
293B254A1 3 

293B254A1 4 
293B254A1 5 
293B254A1 6@ 
293B254A1 7 

293B254A1 8@ 
293 B254A1 9 
293B254A20@ 
293B254A21 ® 

293B254A22 
293B254A23 
293B254A25 
293B254A26@ 
293B254A27 
293B254A28 
293B254A29 
293B254A30 
293B254A31 
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Tech n ical Data 
41-020 

Page 1 32 

Auxil iary, Ac Voltage, or De Voltage or Cu rrent 
Non-Adjustable Pickup, Double Pole, Molded Base, With G lass Window Cover 

Type Contacts 

Front Connected 

S G  

Current 
or 
voltage 

Self­
reset 

Dpdt-2 cc 
and 2 co 

Frequency: 
Hertz 

De 

50/60 

Rating 

1 amp de 
2 amps de 
3 amps de 
4 amps de 
5 amps de 

6 volts de 
1 2  volts de 
24 volts de 
32 volts de 

48 volts de 
62.5 volts de 

1 25 volts de 
250 volts de 

1 2  volts ac 
24 volts ac 
90 volts ac 

1 1 5  volts ac 
208 volts ac 
230 volts ac 
275 volts ac 
460 volts ac 
575 volts ac 

Relay Data 

With Glass Window Cover 
Internal Style 
Schematic Number 

629A337 293B255A09 
293B255A1 0 
293B255A1 1 
293B255A1 2 
293B255A1 3 

293B255A1 4 
293B255A1 5 
293B255A1 6 
293B255A1 7 

293B255A1 8@ 
293B255A1 9 
293B255A20@ 
293B255A21 

293B255A22 
293B255A23 
293B255A25 
293B255A26@ 
293B255A27 
293B255A28 
293B255A29 
293B255A30 
293B255A31 

Auxil iary De Voltage or Cu rrent, Non -Adjustable Pick-up, With Copper Slug 
For  Time Delay Dropout, I ntermittent Duty, De Operated 

Type Contacts 

Rear Connected 

SG 

Self­
reset 

Type 

Dpdt: 2 cc 
and 2 co 

Contacts 

Front Connected 

SG 

Self­
reset 

Dpdt: 2 cc 
and 2 co 

1 amp de 
3 amps de 
5 amps de 

24 volts de 
48 volts de 

1 25 volts de 
250 volts de 

® Denotes item available from stock. 
<D®®@@@ Standard notes, see page 3 .  

Rating 

1 amp de 
3 amps de 
5 amps de 

24 volts de 
48 volts de 

1 25 volts de 
250 volts de 

Relay Data 

Molded Base 
Without Cover 
Internal 
Schematic 

57D390 

Relay Data 

Molded Base 
With Solid Cover 
Projection Mounting 
Internal 
Schematic 

1 82A903 

Style 
Number 

1 961 596 
1 961 597 
1 961 598 

1 961 586 
1 961 587 
1 961 588 
1 961 589 

Style 
N umber 

1 961 590 
1 961 591 
1 961 592 

1 961 578 
1 961 579 
1 961 580 
1 961 581 

Molded Base With 
Solid Cover 
Internal Style 
Schematic Number 

629A337 293B257A09 
293B257A1 1 
293B257A1 2 

293B257A1 7 
293B257A1 8 
293B257A1 9 
293B257A20 

Molded Base 
With Glass Window 
Cover: Semi-Flush Mounting 
Internal Style 
Schematic N umber 

1 D21 02 1 961 593 
1 961 594 
1 961 595 

1 961 582 
1 961 583 
1 961 584 
1 961 585 

Molded Base With 
Glass Window Cover 
Internal Style 
Schematic Number 

629A337 293B256A09 
293B256A1 1 
293B256A1 2 

293B256A1 7 
293B256A1 8 
293B256A1 9 
293B256A20 
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Auxi l iary, Ac Voltage, or De Voltage or Cu rrent 
6- Pole, Non-Adjustable Pickup, Flexitest Case Type 

Type Reset Contacts 

M G - 6  Self Six cc 
@@ @ 
Current 
or 
voltage 

Electric Six cc 
and 
hand 
<I!® 
@ 

Six cc 

with 
operating 
coil 
cutoff 
contact 

® Denotes item available from stock. 
<D@a>@®@ Standard notes, see page 3. 

Frequency, 
Hertz 

De 

60 

De 

60 

De 

60 

Rating Relay Data 

Volts Amps Internal 
Schematic 

1 183A223 
2 
3 
4 
5 

6 
12 
24 
32 

48 
62.5 

125 
250 

11 5 
208 
230 
460 
575 

6 183A222 
12 
24 
32 

48 
62.5 

125 
250 

115 
208 
230 
460 
575 

24 
48 

1 25 
250 

115 
208 
230 
460 
575 

(J) For extremely fast pickup on 125 volt de control circuits, MG-6 relays are available using 24 volt de operating and 
125 volt de reset coils, with or without operating coil cutoff contact. 
Relay with operating coil cutoff contact - style number 1962 113. 
Relay without operating coil cutoff contact - style number 1961 333. 
Relay with operating coil cutoff contact (molded base, glass window, semi-flush mtg. - style no. 1961 640) 
@ See page 134 for external series resistors and sheet metal cabinets. 
® Different combinations of the operating coil and reset coi l  ratings can be supplied. Choose from the standard 
ratings listed. Use standard price. Order similar to style number of relay with identical operating coil ratings, except 
with . . . . . . . . . .  reset coil rating. 
@ Reset coil voltage rating is for 30 second energization. 

October, 1986 

Style 
Number 

288B977A09 
288B997A10 
288B977A11 
288B977A31 
288B977A12 

288B977A13 
288B977A14 
288B977A15 
288B977A16 

288B977A17 
288B977A18 
2888977 A 19@ 
288B977A20 

288B977A21 ® 
288B977A22 
288B977A23 
288B977A24 
288B977A25 

288B978A09 
288B978A1 0 
288B978A11 
288B978A12 

2888978A1 3 
2888978A14 
288B978A15 
288B978A16 

288B978A17 
288B978A18 
288B978A19 
288B978A20 
288B978A21 

289B364A09 
289B364A10 
289B364A11 
289B364A1 2 

289B364A13 
289B364A1 4 
289B364A15 
289B364A16 
289B364A17 

Case 
Size 

Tech nical  Data 
41-020 

Page 1 33 

FT-22 

FT-22 

FT-22 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Techn ical Data 
41-020 

Page 1 34 

Auxi l iary, Ac Voltage, or De Voltage or Current 
6- Pole, Non-Adjustable Pickup, Molded Base Type 

Type Reset Contacts Frequency: 
Hertz 

MG-6 Self Six cc De 
� 

Current 
or 
voltage 

60 

Electric Six cc De 
and 
hand 

Operating 
and 
reset 
coils 
have 
same 60 
rating 
(lJ 

Six cc De 

With 
operating 
coil 
cutoff 60 
contact 

External Series Resistors 
For M G -6 Relays 
(See DB 41 - 7 50 B  for Application) 

Size Ohms Style 
Number® ®  

3% .. 67 1 84A369G20 

BY, 33.5 07B4865 G 1 6  
1 80 07B4865G1 5 
300 1 875 692 
7 1 0  07B4865G 1 4  

® Denotes item available from stock. 
CD�@@®® Standard notes, see page 3. 
(lJ Different combinations of the operating coil and reset 
coil ratings can be supplied. Choose from the standard 
ratings listed. Use standard price. Order similar to style 
number of relay with identical operating coil ratings, ex­
cept with reset coil ratings. 
@ Includes mounting brackets. 
® Price from PEG 1 20. 

Rating Relay Data 

Volts Amps Internal Molded Base with 
Schematic Glass Window Cover 

Style Number 
Projection 

1 4D1 072 289B359A09 
2 289B359A1 0 
3 289B359A1 1 
4 289B359A1 2 
5 289B359A1 3 

6 289B359A1 4 
1 2  289B359A1 5 
24 289B359A1 6 
32 289B359A1 7 

48 289B359A18 
62.5 289B359A19 

1 25 289B359A20® 
250 289B359A21 

1 15 289B359A22@ 
208 289B359A23 
230 289B359A24 
460 289B359A25 
575 289B359A26 

6 4D1 076 289B361 A09 
1 2  289B361 A1 0 
24 289B361 A1 1 
32 289B361 A1 2 

48 289B361 A1 3 
62.5 289B361A14  

1 25 289B361 A1 5@ 
250 289B361 A1 6 

1 1 5 289B36 1 A1 7  
208 289B361 A1 8 
230 289B361 A1 9 
460 289B361 A20 
575 289B361A21 

24 289B473A09 
48 289B473A1 0 

1 25 289B473A1 1 ® 
250 289B473A1 2 

1 15 289B473A1 3 
208 289B473A1 4 
230 289B473A1 5 
460 289B473A1 6 
575 289B473A1 7 

Sheet Metal Cabinet with Cover 
For SG and M G -6 Front Connected 
(Without Cover) Relays 
N EMA I Enclosure 

Type Number Cabinet 
Relay Relays Per Style 

Cabinet Number® 

M G-6 1 1 64 761 

SG 1 1 730 654 
2 1 095 759 

Molded Base without 
Cover (Front Connected) 
Style 

Semi-Flush Number 

289B360A09 1 1 63 792 
289B360A1 0 1 956 264 
289B360A1 1 1 1 63 793 
289B360A1 2 1 956 992 
289 B360A1 3 1 1 63 794 

289B360A1 4 1 1 63 795 
289B360A1 5 1 1 63 796 
289B360A1 6@ 1 1 63 797@ 
289B360A1 7 1 1 63 798 

289B360A 1 8@ 1 1 63 799 
289B360A1 9 1 1 63 800 
289B360A20@ 1 1 63 801 ® 
289B360A21 1 1 63 802 

289B360A22® 1 1 63 803@ 
289B360A23 1 544 277 
289B360A24@ 1 1 63 804 
289B360A25 1 1 63 805 
289B360A26 1 1 63 806 

289B362A09 1 1 63 822 
289B362A1 0 1 1 63 823 
289B362A1 1 1 1 63 824 
289B362A1 2 1 1 63 825 

289B362A1 3 1 1 63 826 
289B362A1 4 1 1 63 827 
289B362A1 5@ 1 1 63 828@ 
289B362A1 6 1 1 63 829 

289B362A1 7 1 1 63 830@ 
289B362A1 8 1 544 278 
289B362A 1 9@ 1 1 63 831 
289B362A20 1 1 63 832 
289B362A21 1 1 63 833 

289B473A20 289B363A09 
289B473A21 ® 289B363A1 0 
289B473A22@ 289B363A1 1 @  
289B473A23 289B363A1 2 

289B473A24 289B363A1 3 
289B473A25 289B363A1 4 
289B473A26 289B363A1 5 
289B473A27 289B363A1 6 
289B473A28 289B363A1 7 
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Auxi l iary, Non-Adjustable Pickup, 2 M i l l iseconds Operating Time 
Molded Base Type 

Type Contacts® De Rating Relay Data 
Volts Watts Front Connected 

Glass Window Cover(i) 
Internal Style 
Schematic N umber 

AR 4 make 48 1 0  629A899 6068029A1 1 
1 25 6068029A09@ 

Single 250 6068029A10 
U nit 

2 make 48 1 0  837A1 1 2  6068029A1 4 
and 1 25 6068029A1 3@ 
2 break 250 6068029A15 

2 make 1 25 1 0  . . . . . . . . . . . 
1 break 

Flexitest Case Type 
Type Contacts De Rating Indicating Relay Data 

Volts Watts Contactor Internal 
Switch 
Amps De@ 

Schematic 

AR 4 make 48 1 0  . . . . . . . . . .  629A496 
1 25 . . . . . . . . . .  

Single 250 
U nit 

2 make 48 1 0  837A1 1 3  
and 1 25 
2 break 250 . . . . . . . . . . 
4 make 1 25 1 0  Two 0.2/2.0 848A823 

Type Contact Arrangement De Rating Relay Data 
(Front View) 
Left U n it Right U nit Volts Watts I nternal 

Schematic 

AR 4 make 4 make 48 1 0  629A495 
1 25 

Double 250 
U n it 

2 make 2 make 48 1 0  762A580 
and and 1 25 
2 break 2 break 

3 make 1 25 1 0  876A296 
and 
1 break 

4 make 1 25 1 0  762A529 

Auxi l iary, H ig h  Threshold, 70 Volt Pickup, 4 M i l l iseconds Operating Time 
M olded Base Type 

Type Contacts@ De Rating 
Volts 

AR 4 make 1 25 
Single U n it 

Flexitest Case Type 

Type Contacts De Rating 
Volts 

AR 4 make 1 25 
Single Un it 1 25 

Type Contact Arrangement 
(Front View) 
Left U nit Right U n it 

AR 4 make 4 make 
Double U n it 

® Denotes item available from stock. 
CD®@@@@ Standard notes, see page 3. 
<V Ten terminal case; can have 4 electrically independ­
ent contacts. 

October, 1 986 

Relay Data 
Watts Front Connected 

G lass Window Cover 

1 0  

Internal Style 
Schematic N umber 

3500A85 7748470A1 2 

Indicating Relay Data 

Watts Con tactor I nternal 

1 0  
1 0  

Switch Schematic 
Amps De@ 

3495A73 
Two 0.2/2.0 3500A88 

De Rating Relay Data 

Volts Watts Internal 
Schematic 

1 25 1 0  3500A90 

@ Eight terminal case; cannot have 4 electrically in ­
dependent contacts. 
® Maximum of 2 break contacts. 
@> No break contacts allowed. 

Projection Rear Connected 
Glass Window Cover@ 
I nternal Style 
Schematic N umber 

836A859 

836A91 7 

837A309 

Style 
N umber 

606801 7A1 1 
606801 7 A09@ 
606801 7A1 0 

774840 1 A 1 6  
60680 1 7A15® 
606801 7A16  

606801 7 A22@ 

Style 
Number 

6068028A1 1 
6068028A09@ 
6068028A1 0 

6068028A20 
6068028A1 3 

6068028A23 

6068028A1 2 

Rear Connected 

6448590A09 
6448590A1 0 
6448590A1 1 

6448590A1 2 
6448590A1 3 
6448590A1 4 

6448590A21 

Case 
Size 

FT-11 

Case 
Size 

FT-22 

Projection Mounted - Solid Cover 
Internal Style 
Schematic Number 

351 2A30 6448590A28 

Style Case 
Number Size 

7748471 A1 2 FT-11 
7748471 A1 8 

Style Case 
Number Size 

7748472A1 2 FT-22 

Technica l  Data 
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Auxil ia ry 
Non -Adjustable Pick u p, 2 M i l lisecond Operating Time 

Type I nput Supply Watt Contact 
Voltage - de Voltage - de Arrangement 

ARS 20 48 10 2M 
125 

Single un it 
250 

Single input 
per un it 48 

125 
125 2M18 
250 2M 

A R S  20 48  10 2M28 
125 

Single un it 
48 4 M  

Double input 125 
per u nit 

48 2M28 
125 

250 

48 4M 
125 

A R S  20 48 10 4 M-4M 
125 

Double u nit 
48 4M-2M28 

Single input 125 
per un it 

48 2M28-2M28 
125 

48 4M-4M 
125 

250 

De Current, Non -Adjustable, M olded Base, G lass Window Cover 

Type Circuit Closing Elements 
Contacts Per 
U nit 

TR-1 Single 1 
Double 1 
Single 1 
Double 1 
Double 1 
Double 1 
Double 2 
Double 2 
Single 2 
Double 2 

® Denotes item available from stock. 
(!)@@@@@ Standard notes, see page 3. 
When used as an auxiliary relay. 

Ratings: Amps De 
cs ICS 

None 0.2-2® 
None 0.2-2® 
None 1.0® 
None 1.0® 
1.00 None 
2.00 None 
1 .00 None 
2.00 None 
2.00 None 
1.00 None 

(J) 1 and 2 amp de:  125 volts de use one style 1164 990® series resistor 22 ohms. 
250 volts de use two style 1164 990@ series resistors 22 ohms. 

@ 0.2-2.0 amp de: 125 volts de use one style 1955 870@ series resistor 100 ohms. 
250 volts de use two style 1955 870@ series resistors 100 ohms. 

@ Independent contaetor switch circuits. 

ICS  I nternal Style Case 
U nits Schematic N umber Size 

2 7198963 7188820A09 FT- 1 1  
7188820A10 

7198944 7188820A11 

7198945 7188820A12 
7188820A13 

7758051 7188820A15 
7198946 7188820A14 

None 7198951 7178770A10 FT-22 
7178770A11 

7198952 7178770A12 
717 8770A13 

2 7198947 7178770A14 
717 8770A15 

7198948 717 8770A16 

7198956 7178770A17 
717 8770A18 

None 7198953 7178770A19 FT-22 
7178770A20 

7198950 7178770A21 
7178770A22 

7198949 7178770A23 
717 8770A24 

2 7198954 7178770A25 
7178770A26 

7198955 7178770A27 

Relay Data 
I nternal Style Number 
Schematic Projection Semi- Flush 

836A926 . . . . . . . . . .  290B31 1 A25@ 
836A799 2908311A26 
837A026 2908311 A27 
3502A41 . . . . . . . . . . . 2908311A28 
184A741 . . . . . . . . . . .  1726 850 
184A741 1961 049 . . . . . . . . . . . 
182A938 1961 246@ 1726 820@ 
22D1943 1544 670 1544 669 
31 D5224 . . . . . . . . . . . 1727 494 
22D1943 2908311A20 2908311 A13 
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Auxi l iary 
DC Current, Non-Adjustable 

Type Contacts Elements Rating: Amps De Relay Data 
cs ICS Internal 

Schematic 

FT- 1 1 Flexitest Case 

TR-1 Two circuit 2 None 0.2-2@ 1 83A356 
closing per 2 None 1 .0® 1 84A062 
element 

TR-3 Two circuit 3 0.2-2 None 1 88A025 
closing for 
2 elements; 
1 circuit 
closing for the 
3rd element 

FT-22 Flexitest Case 

TR-3 Two circuit 3 2.0 None 1 84A031 
closing per 
element 

When used as an auxil iary relay 
® 1 and 2 amp de: 1 25 volts de use one style 1 1 64 990 series resistor. 

250 volts de use two style 1 1 64 990 series resistors. 
@ 0.2-2.0 amp de: 1 25 volts de use one style 1 955 870@ series resistor. 

250 volts de use two style 1 955 870@ series resistors. 

Static Tripping Units 

Type 
Q) 

TRB-1 

TRB-2 

TR B-3 

TR B-4 

Application 

Test U n it (HU)  

Blocking diode 

Blocking and 
Tripping Zeners 

Diodes 
Per 
Case 

2 
4 

3 

4 

® Denotes item available from stock. 
CD ® @ @) ® ®  Standard notes, see page 3. 
Q) TRB-1 relays are rated 5 amps de continuously, 
and 30 amps de for one second. 

October, 1986 

Unit 
Reference 
Number 

304 - F  

304-F 
304 - M  

I N - 2846A 
IN -2846RA} 
IN -2846A 

I N-2846A 

I N - 2846A 

Style Number 

1 955 703@ 
1 961 1 48 

1 957 986 

1 961 1 05 

Voltage 
Rating: 
De Volts 

1 20 ac 

48/1 25 
250 

48/125 
250 

48/125 

48/125 

Technical  Data 
41-020 

Page 1 37 

Maximum Relay Data 
Reverse I nternal Style 
Volts Schematic Number 

300 1 84A234 407C275G03 

300 1 84A41 5 1 84A414G 1 2@ 
600 1 84A41 5 1 84A41 4G1 3@ 

1 87A696 408C003G01 ® 
1 87A6 1 7  408C003G02 

1 87A697 408C003G03 

1 87A698 408C003G04 
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General P u rpose 
I nstantaneous, Current Operated, De or 25-60 H ertz 
Mechanical Operation Ind icator, Two Normally Open Contacts 
Flexitest Case Type 

Type Adjustable 
Range: 

Dropout 
Ratio 

Amps Ac 

One U nit Per Case 

sc 0.5-2 85-98% 
1-4 
2-8 
4-16 

10-40 
20-80 
40-160 

4-100 (taps) 

Two U nits Per CaseCD 

sc 0.5-2 85-98% 
1-4 
2-8 
4-16 

10-40 
20-80 
40-160 

4-100 (taps) 

Three U nits Per CaseCD 

s c  0.5-2 85-98% 
1-4 
2-8 
4-16 

10-40 
20-80 
40-160 

4-100 (taps) 

Smal l  G lass Projection Case Type 

Type Adjustable 
Range: 
Amps 

One U nit Per Case 

sc 0.25-1 
0.5-2 

1-4 
2-8 
4-16 

10-40 
20-80 
40-160 

4-100 (taps) 

® Denotes item available from stock. 
(j)@@@@@ Standard notes, see page 3. 

De 

65-80% 

65-80% 

65-80% 

Dropout 
Ratio 

Ac 

85-98% 

CD Relays can be supplied with different ratings on each 
unit. Choose from standard ratings listed. Use standard 
price. Order similar to style number of relay with rating 
desired for first u nit and then specify other rating. 

De 

Relay Data 
Self-Reset 
I nternal 
Schematic 

182A854 

182A855 

183A193 

65-80% 

Style 
Number 

1876 046® 
1876 047 
1876 048® 
1876 049 

1876 050 
1876 051 
1876 052 
1876 053 

1876 054 
1876 055 
1876 056 
1876 057 

1876 058 
1876 059 
1876 060 
1876 061 

1878 393 
1878 394 
1878 395@ 
1878 396 

1878 397 
1878 398 
1878 399 
1878 400 

Case 
Size 

FT-21 

FT-21 

FT-32 

Small Glass Projection Case 
Self Reset 
Rear Connected 
Internal 
Schematic 

871766 

Style 
Number 

1962 591 
1096 937 
1096 938 
1096 939@ 
1096 940® 

1096 941 
1096 942 
1100 866 
1094 830 

Front Connected 
I nternal 
Schematic 

184A942 

Style 
N umber 

292B400A10 
292B400A11 ® 
292B400A12@ 
292B400A13@ 

292B400A 14@ 
292B400A15 
292B400A16 
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General Pu rpose 

Technical  Data 
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I nstantaneous, Current Operated, De or 25-60 Hertz Mechan ical Operation Indicator 
Two Normally Open Contacts 
Flexitest Case Type 

Type Adjustable 
Range: 
Amps 

One Unit  Per Case 

Dropout Relay Data 
Ratio Self Reset 
Ac De Internal 

Schematic 

Hand Reset 
Style Case Internal Style Case 
N umber Size Schematic Number S ize 

----------�-------------------------------------------------
SC-1 0.5-2 

1 -4 
2-8 
4-1 6 

1 0-40 
20-80 
40-1 60 

4-1 00 (taps) 

Two U n its Per CaseQl 

SC-1 0.5-2 
1 -4 
2-8 
4-1 6 

1 0-40 
20-80 
40-1 60 

4-1 00 

Three U n its Per Case(]) 

SC-1 0.5-2  
1 -4 
2-8 
4-1 6 

1 0-40 
20-80 
40-1 60 

4-1 00 (taps) 

Small  G l ass Projection Type 

Type Adjustable 
Range: 
Amps 

35-60% 

35-60% 

35-60% 

Rear Connected ( One U n it Per Case) 

SC-1 0.5-2 
1 -4 
2-8 
4-1 6 

1 0-40 
20-80 
40- 1 60 

4-1 00 (taps) 

Front Connected (One U n it Per Case) 

SC-1 0.5-2 
1 -4 
2-8  
4-1 6 

1 0-40 
20-80 
40- 1 60 

4-1 00 (taps) 

® Denotes item available from stock. 
<!)@@@)@® Standard notes, see page 3� 
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25-40% 1 82A854 

25-40% 1 82A855 

25-40% 1 83A1 93 

1 876 062 
1 876 063 
1 876 064 
1 876 065 

1 876 066 
1 876 067 
1 876 068 
1 876 069 

1 876 070 
1 876 071 
1 876 072 
1 876 073 

1 876 074 
1 876 075 
1 876 076 
1 876 077 

1 878 401 
1 878 402 
1 878 403 
1 878 404 

1 878 405 
1 878 406 
1 878 407 
1 878 408 

FT-21 1 82A854 

FT-21 1 32A855 

FT-32 1 83A1 93 

1 876 078 
1 876 079 
1 876 080 
1 876 081 

1 876 082 
1 876 083 
1 876 084 
1 876 085 

1 876 086 
1 876 087 
1 876 088 
1 876 089 

1 876 090 
1 876 091 
1 876 092 
1 876 093 

1 878 409 
1 878 41 0 
1 878 41 1 
1 878 4 1 2  

1 878 41 3 
1 878 4 1 4  
1 878 41 5 
1 878 41 6 

FT-21 

FT-21 

FT-32 

Dropout 
Ratio 

Small Glass Projection Case 

Ac De 
Internal Self Reset Hand Reset 
Schematic S

;;,
t:-y;-le ___ _:_ _______ -;;S

:--ty71e:-----

Number N umber 

35-60% 25-40% 871 766 1 096 943 
1 096 944 
1 096 945 
1 096 946 

1 096 949 
1 096 950 
1 096 951 
1 096 952 

94D335 

35-60% 25-40% 1 84A942 

(1) Relays can be supplied with different ratings on each 
unit. Choose from standard ratings listed. Use standard 
price. Order similar to style number of relay with rating 
desired for first unit and then specify other rating .  

1 096 947 
1 096 948® 
1 1 00 867 

1 1 00 864 

292B403A09 
292B403A1 0 
292B403A1 1 
292B403A1 2 

292B403A1 3 
292B403A1 4 
292B403A1 5 
292B403A1 8 

1 906 953 
1 096 954 
1 1 00 868 

1 731 458 

292B403A21 
292B403A22 
292B403A23 
292B403A24 

292B403A25 
292B403A26 
292B403A27 
292B403A35 
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General P u rpose 
Instantaneous, Voltage Operated M echanical O peration Indicator, 
Two Normally Open Contacts 
Flexitest Case Type 

Type Frequency, Adjustable 
Hertz Range: 

Volts 

One U nit Per Case 

sv 60 7- 1 6  
® 70- 1 60 

1 40-320 
280-640 

De 50-1 50 
1 00-300 

Two Units Per Case<ll 

sv 60 70-1 60 
® 1 40-320 

280-640 

De 50-1 50 
1 00-300 

Three Units Per Case<ll 

sv 
(61 

60 

De 

70-1 60 
1 40-320 
280-640 

50-1 50 
1 00-300 

S mall  G l ass Projection Type 

Type Frequency, 
Hertz 

Adjustable 
Range: 
Volts 

Dropout 
Ratio 
Ac De 

85-98% 

65-80% 

85-98% 

65-80% 

85-98% 

65-80% 

Dropout 
Ratio 
Ac De 

Rear Connected ( One Unit Per Case) 

sv 60 7- 1 6  85-98% 
® 70-1 60 

1 40-320 
280-640 

Relay Data 

Self Reset 
I nternal 
Schematic 

1 82A856 

1 82A857 

1 83A1 92 

Style 
Number 

1 956 708 
1 876 094® 
1 876 095 
1 876 096 

1 876 097 
1 876 098 

1 876 099 
1 876 1 00 
1 876 1 01 

1 876 1 02 
1 876 1 03 

1 878 417 
1 878 418 
1 878 41 9 

1 878 420 
1 878 421 

Case 
Size 

FT-21 

FT-21 

FT-32 

Small  Glass Projection Case 
Internal Self Reset 
Schematic -=s--ty

..,-le ____ _ 
Number 

871 766 1 956 709 
1 096 955 
1 724 993 
1 876 91 6 

De 50-1 50 65-80% 1 096 958 
1 00-300 

Front Connected ( One Unit Per Case) 

sv 60 7- 1 6  
@ 70-1 60 

1 40-320 
280-640 

De 50-1 50 
1 00-300 

® Denotes item available from stock. 
(j)@(l)@@@ Standard notes, see page 3. 

85-98% 

<1) Relays can be supplied with different ratings on each 
unit. Choose from standard ratings listed. Use standard 
price. Order similar to style number of relay with rating 
desired for first unit and then specify other rating. 

1 731 455 

1 84A942 292B402A09 
292B402A1 0@ 
292B402A1 1 ® 
292B402A1 2 

65-80% 292B402A1 3 
292B402A14 
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General Pu rpose 
I nstantaneous, Voltage Operated 
Mechanical Operation Indicator, Two Normally Open Contacts 

Flexitest Case Type 

Type Frequency Adjustable Dropout 
Hertz Range: Ratio 

Volts 
Ac 

O ne U n it Per Case 

SV-1 60 70-1 60 40-80% 
® 1 40-320 

280-640 

De 50- 1 50 
1 00-300 

Two Units Per Case 

SV-1 60 70-1 60 40-80% 
® 1 40-320 

280-640 

De 50-1 50 
1 00-300 

Three Units Per Case<L> 

SV-1 60 70-1 60 40-80% 
® 1 40-320 

280-640 

De 50-1 50 
1 00-300 

Small G lass Projection Type 

Type Frequency, Adjustable 
Hertz Range: 

Volts 

Rear Connected (One Unit Per Case) 

SV-1 60 70-1 60 
® 1 40-320 

280-640 

De 50-1 50 
1 00-300 

Front Connected (One Unit Per Case) 

SV-1 60 70- 1 60 
® 1 40-320 

280-640 

De 50-1 50 
1 00-300 

® De notes item available from stock. 
(!)® @®®® Standard notes, see page 3. 
(L) Relays can be supplied with different ratings on each 
unit .  Choose from standard ratings listed. Use standard 
price. Order similar to style number of relay with rating 
desired for first unit and then specify other rating. 

October, 1 986 

De 

25-40% 

25-40% 

25-40% 

Dropout 
Ratio 
Ac 

40-80% 

40-80% 

Relay Data 

Self Reset Hand Reset 
Internal Style Case Internal 
Schematic N umber Size Schematic 

1 82A856 1 876 1 04 FT-21 1 82A856 
1 876 1 05 
1 876 1 06 

1 876 1 07 
1 876 1 08 

1 82A857 1 876 1 09 FT-21 1 82A857 
1 876 1 1 0  
1 876 1 1 1  

1 876 1 1 2  
1 876 1 1 3  

1 83A1 92 1 878 422 FT-32 1 83A1 92 
1 878 423 
1 878 424 

1 878 425 
1 878 426 

Small Glass Projection Case 
I nternal Self Reset 

De Schematic Style 
Number 

871 766 1 096 959 
1 876 91 7 
1 876 91 8 

25-40% 1 096 962 
1 731 456 

1 84A942 292B401A09 
292B401 A1 0 
292B401 A1 1 

25-40% 292B401 A1 2 
292B401 A1 3 

Tech nica l Data 
41-020 

Page 1 4 1  

Style Case 
Number Size 

1 876 1 1 4  FT-21 
1 876 1 1 5  
1 876 1 1 6  

1 876 1 1 7  
1 876 1 1 8  

1 876 1 1 9  FT-21 
1 876 1 20 
1 876 1 21 

1 876 1 22 
1 876 1 23 

1 878 475 FT-32 
1 878 476 
1 878 477 

1 878 478 
1 878 479 

Hand Reset 
Style 
N umber 

1 096 963 
1 876 91 9 
1 876 920 

1 096 966 
1 731 457 

292B401A21 
292B401A22 
292B401A23 

292B401A24 
292B401A25 
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Technical  Data 
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General Pu rpose 
U ndervoltage, Self Reset, Constant Dropout over 20  to 60 Hertz, Ac 

Type Contacts Voltage Rating 

N o m i nal  M axim um Dropout  
Pickup (AdjUStable 

C a l i brated 
Scale)  

SVF 2 co 1 20 95 (at 45 30 to 4 5  
v o l t  dropout) 

SVF-3 ------
SVF-1 Electrically 1 00 (at 36 24 to 36 

independent volt dro pout) ----
SV F-31 1 20 1 8  to 30 

208 3 1  to 52 

Voltage Operated, With Definite Time Delay on Pickup 

Type Contacts Adjustable R a n g e :  
Volts 

Phase 

Single 

Three 

S i n g l e  

Three 

l nd1catmg 
Contactor 

-- - - --- - Switc h Q)  U n it 111 1 U n i t  111 2 
( Left H a n d )  ( R ight  H a n d )  

SVT Spst-cc 1 40- 320 5 5 - 1 25 

One Unit Per Case 
Type Indicating Adjustable 

Contactor, Range 
Switch 

SSCT 1 Amp DC 0.5 - 2.0 Amp 
2 - 8  
4 - 1 6  
1 0 - 40 

1 Amp DC 0.5 - 2.0 
2 - 8  
4 - 1 6  
1 0 - 40 

SSVT 1 Amp DC 60 - 140 Volts 
0.2 Amps DC 60 - 1 40 
None 60·140 
1 Amp DC 140 - 320 

Three Units Per Case 
Type Indicating Adjustable 

Contactor, Range 
Switch 

SSCT 3 - 1 Amp 0.5 - 2.0 Amp 
2 - 8 
4 - 1 6  
1 0 - 40 

1 - 1  Amp 0.5 - 2.0 
2 - 8  
4 - 1 6  
1 0 - 40 

SSVT 3 - 1 Am p  60 - 1 4 0  Volts 
1 - 1  Amp 60 - 140 

® Denotes item available from stock. 
CD ® ® @ ®® Standard notes, see page 3. 

T 1 m e  Delay: 
Seconds 

0.2-4.0 

Drop Out 
Ratio 

90-98% 

90-98% 

Drop Out 
Ratio 

90-98% 

92-99% 

® Contacts are electrically independent - refer to block diagram reference. 

0.2/2.0 
amps de 

Contacts 

2 M ®  
2 M ®  
2M® 
2 M ®  

2M 
2M 
2M 
2M 

1 M 1 B  
1 M 1 B  
2 M ®  
1 M 1 B  
1 M 1 B ®  

Contacts 
(Each Unit) 

2 M ®  
2 M ®  
2 M ®  
2 M ®  

2 M ®  
2 M ®  
2 M ®  
2 M ®  

1 M 1 B ® 
1 M 1 B® 

Relay Data 

Internal  Style Case 
Schem atic N u m be r  Size 

1 84A796 1 961 843 FT-21 

3 5 1 3A05 606 B 3 2 1 A 2 2  

1 84A796 1 961 845 

3 5 1 3A05 6068321 A09 
606B321 A 1 0 

Relay Data 

I nternal Style Case 
Sche matic N u m ber  Size  

763A022 606B031 A09 FT-31 

Relay Data 

Block Style Case 
Diagram Numbe r  Size 

3516A 1 5  1 32 1 D79A03 FT- 1 1  
351 6A1 5 1 32 1 D79A02 
351 6A1 5 1 321 D79A04 
3516A15 1 321 D79A05 

351 7A80 1 32 1 D79A07 
351 7A80 1 32 1 D79A06 
351 7A80 1 321 D79A08 
351 7A80 1 321 D79A09 

3516A14 1 32 1 D79A01 FT-1 1 
3516A14 1 32 1 D79A 1 1  
3527A97 1 321 D79A 1 3  
3516A14 1 32 1 D79A 1 0  
3533A36 1 321 D79A 1 5  

Relay Data 

Block Style Case 
Diagram Number Size 

3522A43 1 334D03A02 FT-21 
1 334D03A01 
1 334D03A03 
1 334D03A04 

3522A44 1 334D03A06 
1 334D03A05 
1 334D03A07 
1 334D03A08 

3525A80 1 338D83A01 FT-21 
3525A81 1 338D83A02 
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General Pu rpose 
Current Operated 

Type ITH Contacts 
U nits ( Per 
Per ITH 
Case U nit) 

ITH Dpst-cc 
@ 

60 
Hertz 
� 

3 Dpst-cc 
(j)@ 

-----
4 

IT Dpst-cc 
® 

3 Dpst-cc 
Q) ®  

® Denotes item available from stock. 
(!)�@@@@ Standard notes, see page 3. 

I ndicating 
Contactor 
Switch 
@ 

0.2/2.0 
amps de 

One iCS 
target 
seal - in  
unit per 
relay 

0.2/2.0 
amps de 

(J) Relays can be supplied with different ratings on each 
unit. Choose from standard ratings listed. Use standard 
price. Order similar to style number of relay with rating 
desired for first un it and then specify other rating.  
@ Electrically common contact circuits per unit. 

October, 1 986 

Contactor Operation 
Switch Indicator 
" CS" 

One 2.0 Three 0.2 
amps de amp de 
seal - in  units 
per 
relay 

Three 1 .0 
amp de 
units 

One 2.0 Four 0.2 
amps de amp de 
seal - in  un its 
unit 

Four 1 .0 
amp de 
units 

One 2.0 Three 0.2 
amps de amp de 
seal- in un its 
un it 

Current 
Range: 
Amps Ac 

0.02-0.04 
0.032-0.064 

0.25-0.5 
0.5-1 .0 

1 -2 

2-4 
4-8 
6-1 2 
8 - 1 6 

1 6-32 

0.25-0.5 
0.5- 1 .0 

1 -2 
2-4 
4-8 

6-1 2 
8-1 6 

1 6-32 

0.25-0.5 
0.5-1 .0 

1 -2 
2-4 
4-8 
6- 1 2  
8-1 6 

1 6-32 

3 units 8-1 6 } 
1 unit 1 -2 

3 units 1 6-32 } 
1 unit 2-4 

3 units 8-1 6 } 
1 un it 1 -2 

3 units 1 6-32 } 
1 un it 2-4 

0.1 5-0.30 
0.5-1 .0 
1 .0-2.0 

0.1 5-0.30 

Tech n ical  Data 
41-020 

Page 1 43 

Relay Data 

I nternal Style Case 
Schematic N umber Size 

1 83A449 1 962 552 FT- 1 1  
2898007A1 7 
1 955 594@ 
1 956 071 ® 
1 956 072 

1 956 073 
1 956 074 
1 956 077 
1 956 075 
1 956 076 

1 83A1 28 288871 4A27@ FT-1 1 
288B71 4A28 
288B71 4A09 
288871 4A1 0 
288871 4A1 7® 

288871 4A29 
288871 4A1 1 
288B71 4A1 2 

1 83A1 28 288B71 4A30 
288871 4A31 
288871 4A1 3 
288871 4A 1 4@ 
288B71 4A1 8@ 
288871 4A32 
288871 4A1 5 
288871 4A1 6 

1 83A1 52 288871 4A21 FT- 1 1  

288871 4A22 

288871 4A23 

288871 4A24 

9640A39 1351  D17A01 ® FT-1 1 
1 351 D 1 7A04 
1 351 D1 7A05 

9640A40 1 351 D 1 8A01 FT-1 1 
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Techn ical Data 
41-020 

Page 1 44 

General Pu rpose 
H igh Speed Toggle Type, Current or Voltage Operated 
No Time Delay on Reset 
Small  G lass Case Type 

Type 

SX 

Units 
Per 
Case 

Contacts 

2 circuit closing 

Independent 

1 circuit closing 
1 circuit opening 

I ndependent 

1 circuit closing 
1 circuit opening 

Common 
contacts 
with reset 
coil 
cutoff 
contact 

With or Without Time Delay on Reset 
Flexitest Case Type 

Type 

sx 

U nits 
Per 
Case 

Contacts 

Spdt 

Dpdt 

Operating 
Coil 
Rating 

1 .0 amp de 
1 .0 amp de 
1 .0 amp dc 
5 amp de 

1 25 volts de 

1 .0 amp de 
1 .0 amp de 
1 .0 amp dc 
5.0 amps de 

1 25 volts de 

Operating 
Coil 
Rating 

1 20 volts, 60 Hertz 
240 volts, 60 Hertz 

48 volts, de 
1 25 volts de 
250 volts de 

1 .0 amp de 
1 .0 amp de 

1 20 volts, 60 Hertz 
240 volts, 60 Hertz 

48 volts de 
1 25 volts de 
250 volts de 

1 .0 amp de 
2.0 amps de 

1 .0 amp de 
1 .0 amp de 
1 .0 amp de 
1 .0 amp de 
1 .0 amp de 

48 volts de 
1 25 volts de 
250 volts de 

Reset 
Coil 
Rating 

48 volts de 
1 25 volts de 
250 volts de 
1 25 volts de 
1 25 volts de 

48 volts de 
1 25 volts de 
250 volts de 
1 25 volts de 
1 25 volts de 

1 20 volts, 60 Hertz 1 20 volts, 60 Hertz 

2 Spst 
(per unit) 

Dpdt 
(per unit) 

® Denotes item available from stock. 
0) @ 0 @ ®® Standard notes, see page 3. 

5 amps de 
1 amp de 

48 volts de 

1 .0 amp de 
1 .0 amp dc 
1 .0 amp dc 
5.0 amps de 

1 25 volts de 
250 volts de 

48 volts de 
1 25 volts de 
250 volts de 

!JJ 5 to 15 cycles (factory  set at 10 cycles on a 60 Hz base). 

West inghouse Electric Corporation 
Relay and Teleco m m u nications Division 
Coral Springs, FL  33065 

48 volts de 
1 20 volts ac 
1 25 volts de 

48 volts de 
1 25 volts de 
250 volts de 
1 25 volts de 
1 25 volts de 
250 volts de 

48 volts de 
1 25 volts de 
250 volts de 

Reset 
Coil 
Rating 

1 20 volts, 60 Hertz 
240 volts, 60 Hertz 

48 volts de 
1 25 volts de 
250 volts de 

1 25 volts de 
250 volts de 

1 20 volts, 60 Hertz 
240 volts, 60 Hertz 

48 volts de 
1 25 volts de 
250 volts de 
1 25 volts de 
1 25 volts de 

1 20 volts ,60 Hertz 
240 volts, 60 Hertz 

48 volts de 
1 25 volts de 
250 volts de 

48 volts de 
1 25 volts de 
250 volts de 

Time 
Delay 
on 
ResetQ) 

Yes 

No 

No 

Relay Data 

I nternal 
Schematic 

1 84A1 80 
1 84A1 80 
1 84A1 80 
1 84A180 
1 84A1 81 

1 84A1 78 
1 84A1 78 
1 84A1 78 
1 84A1 78 
1 84A1 79 
1 84A1 79 

1 84A1 78 

1 84A1 79 

1 84A21 4 
1 84A21 4 
1 84A21 4 
1 84A21 4 
1 87A740 
1 B7A740 

1 84A21 3 

Small Glass Projection Case 
I nternal Style 
Schematic Number 

1 84A255 

837A038 

1 84A254 

1 84A354 

Style 
Number 

2898544A1 2 

2898900A09 
2898900A1 0 
2898900A1 1 
2898900A1 2 
2898900A1 3 

2898900A1 4 
2898900A1 5 

2898900A1 7 
2898900A1 8 
2898900A1 9 
2898900A20 
2898900A21 
2898900A22 
2898900A23 

2898900A26 
2898900A27 
2898900A28 
2898900A29 
2898900A30 
2898900A31 
2898900A32 
2898900A33 

Case 
Size 

FT- 1 1  
2898544A09® 
2898544A21 
2898544A1 0 
2898544A1 1 

289B459A1 8 
2898459A1 5® 
2898459A1 9 
2898459A1 6 
2898459A1 7® 
2898459A20 

2898459A21 
2898459A22 

2898459A23 

2898546A1 2 FT- 1 1  
2898546A09 
2898546A1 3 
2898546A1 0 
2898546A1 1 
2898546A1 4 

2898547A1 1 FT-22 
2898547A09 
2898547A1 0 

October, 1 986 
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March, 1 987 
Supersedes TO 41 -020, pages 1 21 -1 24 
dated September, 1 986 

Mai led to: E ,  D, C/41 - 1 00A 

M u ltiple Reclosu re, Automatic Reset 
Type Contacts 

( Multiple) 

RC cc and co 

RCL cc and co 

Westinghouse Electric Corporation 
Relay and Telecommu nications Division 
Coral Spri ngs, FL 33065 

Ratings: Volts 
Timer@ Auxiliary Units 

X and Y z (Coils) 

1 20/240 1 20/240 ac ) 
ac and 4811 25 de 

None 
48 de 

1 25 de 

None 
1 20 ac 
240 ac 

24 de None 

250 de None 

None 1 20/240 1 20/240 ac ) 
and 48/125 de 

24 de None 

250 de None 

Technica l Data 
41-020 

Page 1 2 1  

Protective Relays 
41-600: Reclosing 

Relay Data 

Internal 
Schematic 

3536A64 
3536A66 
3536A66 

3536A65 
3536A66 
3536A66 

3536A64 

3536A64 

3537A57 

9640A56 

9640A56 

Style 
Number 

1 346D28A0 1 ®  
1 346D28A12 
1 346D28A09 ® 

1 346028A08 
1 346D28A20 
1 346D28A1 9 ®  

1 346D28A03 

1 346D28A02 

1 351 D35A01 ® 

1 351 D35A03 

1 351 D35A02 

Case 
Size 

FT-32 

FT-21 

M otor Ratings: For 1 25 or 250 volt de timer motor operation, order de to ac inverter (see page 1 7 1  ). Potentiometer required on 250 volt de operation. 

M u ltiple Reclosure, Automatic Reset, Solid State Timi ng C i rcuit 
Type Contacts Rating: Time Delay: Seconds@ Relay Data 

Volts Reset Reclose Internal Style Case 
de ( Ind. Adj.) ( Ind. Adj.) Schematic Number Size 

D RC-1 Spst-cc 48 1 0-60 0-45 1 321 D77 71 8 8784A26@ FT-32 
1 25 1 321 D77 71 8B784A25@ 
250 1 321 D75 71 8B784A27 

S i ngle Reclosu re, Hand Reset ( Molded Base and Flexitest Case Types) 
Type Frequency, Volts 
and Hertz 
Contacts 

SGR-1  50-60 1 1 5  
� 208 
Spdt-cc 230 
and co 

De 5 amp 

24 
48 

1 25 
250 

® Denotes item available from stock. 
(!)�@@)@@ Standard notes, see page 3. 

Molded Base Cover 
With Glass Window 
I nternal 
Schematic 

26D589 

26D589 

26D589 

@ From one to six closing attempts with adjustable 
speed from instantaneous to 60, 90, 1 80, or 360 
seconds before lockout depending on the adjustment 
selected. Reset is not independently adjustable and is 
determined by the operating time selected. 
@ From one to three closing attempts before lockout. 

Projection Type Semi-Flush 
Style Number Style Number 

1 337 330 1 723 564 
1 961 288 1 961 289 

937 473 1 731 442 

1 962 81 6 

1 961 286 1 961 287 
1 731 437 1 731 438 
937 474 1 731 439 

1 731 440 1 731 441 

Flexitest 
Case Type 
I nternal Style Case 
Schematic Number Size 

1 83A292 1 878 303 FT- 1 1  
1 83A292 2888981 A1 5 
1 83A292 1 878 304 

1 83A292 288B981 A1 6 

1 83A292 288B98 1 A 1 4  
1 83A292 1 878 305 
1 83A292 1 878 306 
1 83A292 1 878 307 
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Technical Data 
41-020 

Page 1 22 

S i ngle Reclosure, Auto mati c  Reset 

Type Contacts Time Delay: Seconds 
Reset Reclose 

SGR-51 Spst-ee 3-30 l nst. 
One-Shot 
Reclosing 

S G R-52 Spst-ee 3-30 0-2 
One-Shot 2-20 
Reelosing with 0.1 -4.0 
Reclose In itiate 0-2 

2-20 

Volts De 

48/1 25 de 
250 de 

48/1 25 de 
48/1 25 de 
48/1 25 de 

250 de 
250 de 

S i n g le Reclosure, Automatic Reset, Rack M o u nted, 3 Rack U n its 

Type Contacts Volts Time Delay: 
De Seconds 

Reset 

S G R U -52 
Single-Shot Spst-cc 48/1 25 3-30 
Reclosing with 
Reclose In itiate 1 25 

S G RU-54 
Two-Shot Spst-cc 1 25 3-30 
Reclosing with 
Reclose Initiate 

@ Denotes item available from stock. 
<D®®®®® Standard notes, see page 3. 
@ Price includes 3-foot harness assembly required 
when sold loose and unmounted. Enter harness as 
separate item, Style No. 265C042G01 . 

Relay Data 

Internal Style 
Reclose Schematic Number 

0-2 205C886 691 B448A 1 8@ 

2-20 205C885 691 B448A1 7@ 

0-2/2-20 6659D20 691 B448A29@ 

0-2/6-60 6663D49 691 B448A30@ 

Relay Data 

I nternal Style Case 
Schematic Number Size 

201 C422 691 B536A09@ FT-11 
202C646 691 B536A1 0 

1 582C07 1 34609 1 A01 ® FT-11 
1 582C07 1 346091 A03® 
1 582C07 1 346091 A07 
1 582C13  1 346091 A05 
1 582C13  1 346091 A04 
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Cl 
Synchronism Verifier - Bus and Line 
Type Application Contacts Indicating Rating:  Volts 

Contactor Ac De 
Switch 
Amps Deal 

Without Bus and Line Relays 

CVE Synchronism Spst-cc None 1 20 
@ check 

0.2 
1 .0 
2.0 

Dpst-cc None 

With Bus and Line Voltage Units 

CVE-1 For use with RC Spst-cc None 1 20 
@ reclosing relay 

W/commoned 
potential coils 

CVE contact Spst-cc None 1 20 
supervised by 
voltage contacts 

With internal switch Spst-cc None 1 20 
for live bus dead 
line or  dead bus 
live l ine - com-
maned potential coil 

With internal switch Spst-cc None 1 20 
for live bus dead 
l ine or dead bus live 
l ine - W/0 com-
maned potential coil 

W/0 commoned Spst-cc 0.2 1 20 
potential coil 

Spst-cc None 1 20 

CVE-2 Synchronism Dpst-cc None 1 20 48(1) 
@ check, bus and None 1 20 1 25(1) 

l ine  voltage 
un its, selective 
reclosing 

Synchronism Verifier - Fast Transfer (Continuous Energized) 
Type Application Contacts 

CVE-3C11 Synchronism Spst-cc 
check with 
seal-in contact, 
w/o com maned 
potential coil 

8 Changed or added since prev1ous issue. 

® Denotes item available from stock. 
<D®@@@@ Standard notes, see page 3 .  
Q) Reset - 1 amp de operating coils on toggle unit. 

March, 1987 

Indicatin g Rating: Volts 
Contactor Ac De 
Switch 
Amps De® 

None 1 20 48 
1 20 1 25 

Calibration R elay Data 
( Degrees) 

I nternal 
Schematic 

20' 1 84A540 
30' 

20' 1 85A1 22 
20' 
40' 

20' 1 88A51 5  
30' 

20' 1 88A624 

40' 1 88A029 

20' 878A 1 84 

20' 880A759 

20' 880A495 

20' 880A496 

20' 1 88A389 
20' 

Calibration Relay Data 
(Degrees) Internal 

Schematic 

20' 9646A84 
20' 

Style 
Number 

293B285A09® 
293B285A1 1 

293B285A1 9 
293B285A20 
293B285A1 8 

293B285A26 
293B285A27 

292B353A29® 

1 957 989 

292B353A22® 

292B353A24 

292B353A34 

292B353A38 

292B665A1 0 
292B665A09 

Style 
Number 

1 353D90A02 
1 353D90A01 

Technica l  Data 
41-020 

Page 1 23 

Case 
Size 

FT-21 

FT-21 

FT-32 

Case 
Size 

FT-21 
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Technica l  Data 
41-020 

Page 1 24 

S R CU -2 M ulti-Shot Solid State Reclosi ng Relay With I nternal Synchronism Check and Li ne- Bus M o nitors, 3 Rack U nit 

Type Outputs Volts: Time Delay: Seconds 
de Reset 

SRCU-2 2 Form-e 48/1 25 3-60 
contacts adjustable 

Adjustable for lockout 
1 -3 shots 
to lockout 2 N .O. 

contacts for 
reclose 

Q) Logic II module adds the options of supervisory close 
inhibit function, and DLDB voltage output. See De­
scriptive Bul letin 41 -670 for details. 
@ Price includes 3-foot harness assembly required 
when sold loose and u nmounted. Enter harness as 
separate item, Style No. 202C761 G02. 

Westing house E lectric Corporation 
Relay and Teleco m m u nications Division 
Coral Springs, FL 33065 

H igh Speed 
Reclose 

.05-1 .0 
adjustable 

Logic I I  I nternal Style 
Number 
@ 

TD-1  and Module Logic 
TD-2 Reclose I ncluded Schematic 

2-1 20 No 645F607 645F1 02A01 
adjustable 

YesQ) 645F607 645F1 02A02 
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Westinghouse Electric Corporation 
Relay and Telecommunications Division 
Coral Springs, FL 33065 

Technical Data 
41 -020 

June, 1 985 
Supersedes TD 41 -020, pages 81 -82, 
dated May, 1 984 

Mai led to : E, D, C/4 1 - 1 00A 

Frequency 
Underfrequency, I nstantaneous, 1 20 Volts, 60 Hertz 
Type Contacts Hertz ______ ___ _ 

KF® Spdt-cc 
and co 

Adjustable Time 
Range Delay 

55.0-59.5 6-30 (adj.) 

6 (non. adj.) 

t 50 hertz relays are available with de timing circuits only. 

U nder or Overfrequency, 1 20 Volts 60 Hertz 
Type Contacts Range: Hertz 

Indicating 
Contactor 
Switch@ 

0.2/2.0 
amp de 

Underfrequency Overfrequency 

CF-1 ® Spst-cc 50-60 

----------- - ----
Spdt-cc 50-60 

® Denotes item available from stock. 
<D ® @ 0®® - See page 3 for standard notes. 

50-60 
55-65 
60-70 · ---·-
50-60 
55-65 
60-70 

Timing Circuit 

Page 81 

Protective Relays 
41 -500 : Frequency, 
Temperature 
and Tim i ng 

Relay Da.!!___ Voltage Rating Internal Style Case t Schematic Number Size 

48/125 volts 849A31 8  671 B287A09® FT-21 
de 
1 20 volts ac adj. 862A525 671 B287A1 5® 
1 25/250 volts de 862A596 671 B287A16 
1 20 volts ac 861A659 671 B287A 1 3  

Indicating Relay Data 
Contactor Internal Style Case Switch @ Schematic Number Size 
0.2/2.0 187A441 291B995A10® FT-21 
amp de 291 B995A13 

291 B995A1 2  
291 B995A09 --- ------

1 BBA359 291 B995A22 
291 B995A25 
291 B995A24 
291 B995A21 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Technical Data 
41 -020 

Page 82 

MDF Relay Style and Rating Data 50/60 Hertz 
Relay Sensing Power 
Type V.A.C. Supply 

D.C. 

MDF-1 1 20 48 
MDF-1 1 20 1 25 
MDF-1 1 20 250 
MDF-1 1 20 
MDF-1 240 

MDF-2 1 20 48 
MDF-2 1 20 1 25 
MDF-2 1 20 250 
MDF-2 1 20 
MDF-2 240 

MDF-3 1 20 48 
MDF-3 1 20 1 25 
MDF-3 1 20 250 
MDF-3 1 20 
MDF-3 240 

MDF-4 1 20 48 
MDF-4 1 20 1 25 
MDF-4 1 20 250 
MDF-4 1 20 
MDF-4 240 

® Denotes item available from stock. 

Westinghouse Electric Corporation 
Relay and Telecommunications Division 
Coral Springs, FL 33065 

Power 
Supply 
A.C. 

1 20 
240 

1 20 
240 

1 20 
240 

1 20 
240 

No. Set 
Points 
U/0 Freq. 

1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Alarm Reclose Internal 
In itiate Schematic 
Set Point 

Yes Yes 3528A21 
Yes Yes 3528A21 
Yes Yes 3528A21 
Yes Yes 3530A13 
Yes Yes 3530A 1 3  

Yes Yes 3528A22 
Yes Yes 3528A22 
Yes Yes 3528A22 
Yes Yes 3530A14 
Yes Yes 3530A14 

Yes Yes 3528A23 
Yes Yes 3528A23 
Yes Yes 3528A23 
Yes Yes 3530A1 5 
Yes Yes 3530A1 5 

Yes Yes 3528A24 
Yes Yes 3528A24 
Yes Yes 3528A24 
Yes Yes 3530A16 
Yes Yes 3530A1 6  

Style 
No. 

1 344D82A1 1  
1 344D82A12® 
1 344D82A1 3  
1 344D82A14® 
1 344D82A1 5  

1 344D82A21 
1 344D82A22 ®  
1 344D82A23 
1 344D82A24 
1 344D82A25 

1 344D82A31 
1 344D82A32® 
1 344D82A33 
1 344D82A34 
1 344D82A35 

1 344D82A41 
1 344D82A42® 
1 344D82A43 
1 344D82A44® 
1 344D82A45 

Case 
Size 

FT-32 
(Weight-
relay 
1 0.6 1bs. 
i n  carton -
1 5  lbs.) 
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Westinghouse Electric Corporation 
Relay a n d  Telecommun icat ions  Div is ion 
Cora l S pr ings,  FL 33065 

Techn ical Data 
41-020 

Page 83 

February, 1 985 
Su persedes TO 41 -020, pages 83-84 
dated May, 1 984 

Mai led to : E ,  D, C/4 1 - 1 00A 

Protective Relays 
41-500: Frequency, 
Temperature 
a nd Timing 

Tem perature 
Therm a l  Overload 

Type U n its Contacts Contactor Operation Amps: Ac/Dc Relay Data 
Per Per Switch I n d icators: Heater I n stantaneous I nternal  Style Case 
Case U n it  ( CS )  A m p  De U n 1t Tnp U n it Schem atiC N u mber Size 

B L-1  O n e  Spst-cc 2.0 Two 0.2 amp 2 . 5 - 5  O n e  6 - 5 0  629A288 293B1 1 9A1 1 FT-21 
a m p  de Two 1 .0 a m p  2 93 B 1 1 9A09@ 

2 5  to 60 Spdt-co Two 1 .0 a m p  629A289 293 B 1 1 9A1 0 
Hertz and cc 
® 

Two Spst-cc Three 0.2 amp Two 6-50 629A280 293B 1 1 9A23@1 
Three 1 .0 a m p  293B 1 1 9A21 @ 

Spdt-cc Three 0.2 a m p  629A290 293B1 1 9A24 
and co Three 1 .0 a m p  2 9 3 B 1 1 9A221§, 

Three 2.0 a m p  3508A1 2 2 93 B 1 1 9A30 

Type Contacts Contactor Operation Temperature Rati n g :  Re lay  Data 
Switch I nd i cator Range Volts I nternal  Style Case 
( CS- 1 ) @ Schematic N u mber Size 

DT-3 Spdt-co 48 volts de N o n e  50"-1 90"C 1 20 ac 1 84A451 1 962 384 FT-21 
and -cc 1 25 volts de None 1 20 ac 1 84A451 1 961 834(§) 

1 25 volts de 0.2 amp de 1 20 ac 836A573 2888881 A32 
( 1 0 ohm 1 25 volts de N o n e  240 a c  1 84A451  288B881 A26 
search 1 25 volts de N o n e  1 25 d e  762A503 1 963 345 @) 
coi ls  o n ly 250 volts de N o n e  250 d e  762A503 2888881 A28 (l) @J  
2 5 ' C  copper) 

N o n e  N o n e  60'-1 20'C 20 de 1 82A789 1 876 041 ® 
60"-1 40'C 20 de 1 84A287 1 96 1  5 6 0 @)  

1 00'-1 60'C 48 de 836A556 288B881 A1 3 @J  
0'-1 00'C 1 25 de 3503A6� 288B881 A1 5 @)  

60' - 1 20'C 1 25 de 1 82A789 1 876 042® 
60' - 1 20'C 250 de 1 82A789 1 876 043(1)@) 
50'-1 90T 240 ac 1 84A851 1 962 31 1 

DT-3 Spdt-co 1 25 Vdc 0.2 a m p  de 50" - 1 90'C 1 20 ac 3496A1 3 774 B048A09 FT-21 
® and cc 1 00'- 1 60'C 774B048A1 0 

( 1 20 o h m  
o · c  N i ckel  
sensor) 

DT-3 Spdt-co 125 Vdc 0.2 amp de 50' - 1 90T 1 2 0  Vac 3521 A42 774 B048A25 FT-21 
® and cc 1 20 V a c  120 Vac 774 B048A26 
( 1  00 ohm 
o·c plati n u m  
sensor) 

Temperature a n d  Overload 

Type Contacts l nd1cat ing B a l a nce N u m ber of Relay Data 
Contactor Temperature Term i na ls  I nternal  Style Case 
Switch!]) o n  Re lay Schematic N u mber S i ze 

C T® Spst-cc 0.2/2.0 See 6 1 87A339 1 876 044 FT-21 
( 1 0  o h m  Amps d e  N o t e  ( b )  8 1 87A340 1 876 045 
c o i l  only) 

When ordering CT relays advise:  
(a )  Resista nce of leads from explor ing coi l  to relay. 
(b)  Fu l l - load secondary cu rrent of protected mach i ne.  CT ratio shou ld  be chosen so 

that re lay cu rrent at fu l l  load is between 3.25 and 5.0 Amp. The trip temperature 
is 5oC a bove the ba lan ce tem peratu re for fu l l  load current between 3.25 a n d  2.25 
a m peres the tr ip temperature i s  1 0oc above the bala nce temperature.  

® D e n otes 1 tem avai lable from stock. 

CD®al®®® Standard notes, see page 3. 
(j) Style n u mber 1 ncludes external senes res1stor. 

@ Ac rat i n g s  are 60 Hertz.  
® B L-1  relay not recommended for de mach1ne 

appl icat ions.  
® For appl ications where the search coi ls  supplied o n  

generators or motors are permanent ly grounded o n  o ne 
e nd, the de c i rc u 1ts c a n n ot be used  as a de sup p ly  for the 
DT -3.  Use ac re lays wh1ch have Internal  rectifiers as a 
source of de.  

(c) Maximum safe o perat ing tem perature at which re lay must trip if fu l l  load current 
or more i s  present. 

(d) Frequency. 

If (a) i s  not known, order 8-term i n a l  relay; otherwise order 6-termi na l  relay. Specific 
style n u m ber w i l l  be a ssigned to re lay when bui l t  in accord with ordering i nformation 
suppl ied.  www . 
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Tech nical  Data 
41-020 

Page 84 

Tim i ng 
Type Operation Time Range Sea l - in  Frequency Volts Relay Data 

I ndicator Reset Energized Contact I nternal Style Case 
Stroke Stroke Schematic Number Size 

Square Metal Case 

TK None Quick 2 Sec. to Without 60 Hertz 1 1 5  56D806 1 877 892 5%" 

® 50 M i n .  208 1 956 243 square 
230 1 877 893 
460 1 877 894 
575 1 877 897 

DcQ) 1 25 28D245 1 956 290 
250 1 956 240 

With 60 Hertz 1 1 5  56D807 1 877 904 
208 1 956 244 
230 1 877 905@ 
460 1 877 906 
575 1 877 909 

DcQ) 1 25 1 83A901 1 956 242 
250 1 956 241 

Flexitest Case 

None Quick 2 Sec. to Without 60 Hertz 1 1 5  57D7908 1 876 009@ FT-21 
50 Min .  208 1 956 238 

230 1 876 01 0 
460 1 876 01 1 
575 1 876 01 2 

DcQ) 1 25 57D79 1 1  1 876 01 3 
250 1 956 067 

With 60 Hertz 1 1 5  57D7909 1 876 014@ 
208 1 956 239 
230 1 876 01 5 
460 1 876 01 6 
575 1 876 01 7 

DcQ) 1 25 1 83A208 1 876 01 8 
250 1 956 068 

Type Timing Range: Rating Output TX I ndicating Relay Data 
Seconds Ac De Contact U n its Contactor I nternal Style Case 
M in .  Max. Current Voltage Circuits Switch(}) Schematic Number Size 

Reset Time 

TD -4 Zone 2 48/1 25/250 Common 2 .06 sec or less 1 84A61 5 6446301 A09@ FT-21 
0.1 - 1 .0 I ndependent 1 85A232 6446301 A1 0@ 
Zone 3 
0.5-3.0 I ndependent Zone 2, .045-.075 837A071 6448301_A1 9 

Zone 3, .090-0.1 5 

Zone 2 Common 1 85A21 0 6448301 A1 7 
0.1 - 1 .0 
Zone 3 I ndependent 837A071 644630 1 A1 8 
0.3-1 .5 

® Denotes item available from stock. 
(j)@Q)@)@@ Standard notes, see page 3. 
Q) For 1 25 or 250 volt de operat1on, order de to ac i n -
verter (page 1 71 ) .  Potentiometer requ�red on 250 volt 
operation. See "I nverter", page 1 7 1 .  
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May, 1 984 
Supersedes TO 41 -020, pages 85-86 
dated January, 1 982 

Mai led to : E, 0, C/4 1 - 1 00A 

Timing 

Type Timing Rating:  
Range: De 
Seconds Volts 

TD-5 .05-0.4 24/32 
48/1 25 

One 250 
unit 
per 48/1 25 
case 250 

Time delay .05-1 .0 24/32 
on pickup 48/1 25 

250 

48/1 25 
250 

0.2-4.0 24/32 
48/1 25 

250 

48/1 25 
250 

1 .5-30.0 24/32 
48/1 25 

250 

48/1 25 
250 

With .05-0.4 48/1 25 
Avalanche 250 
Diodes 

.05- 1 .0 48/1 25 
250 

.2-4 48/1 25 

1 .5-30 48/1 25 
250 

TD-50 .05-0.4 48/1 25 
2 input start .05-1 48/1 25 

.2-4 48/1 25 

.05-0.4 250 

TD-51 0.2-4.0 48/1 25 

Westinghouse El ectric Corporation 
Relay-I nstrument D ivision 
Coral Spri ngs, FL 33065 

TX I ndicating Relay Data 
Units Contactor I nternal 

SwitchQ) Schematic 

None 0.2/2.0 1 87A293 
amps de 

One 1 88A01 6 

None 1 87A293 

One 1 88A01 6 

None 1 87A293 

One 1 88A01 6 

None 1 87A293 

One 1 88A01 6 

One 0.2/2.0 876A763 
amps de 

Wth 0.2/2.0 3504A92 
amps de 

With None 880A373 

Time delay on dropout - one normally open and one normally closed contact brought out 

TD-52 .05-0.4 24/32 None 0.2/2.0 629A606 
48/1 25 amps de 

Two 250 
t iming 
ranges .05-1 .0 24/32 None 629A606 
per 48/1 25 
case 250 

0.2-4.0 24/32 None 629A606 
48/1 25 

250 

48/1 25 None 1 .0 amp de 849A1 47 

1 .5-30.0 24/32 None 0.2/2.0 629A606 
48/1 25 amps de 

250 

TD-53 .05-1 .0 1 25 None 0.2/2.0 764A246 
0.2-4.0 1 25 amps de 
0.2-4.0 250 

® Denotes item available from stock. 
(D@Q)@)@@ Standard notes, see page 3. 

Techn ical Data 
41-020 

Page 85 

Protective Relays 
41-500: Frequency, 
Temperature 
a nd Timi ng 

Style Case 
Number Size 

2938301A21 FT-1 1 
2938301 A22® 
2938301 A23 

2938301 A30@ 
2938301 A31 

2938301 A09 
2938301 A1 0@ 
2938301 A1 1 

2938301 A24@ 
2938301A27 

2938301 41 2  
2938301 A1 3@ 
2938301 A1 4 

2938301 A25@ 
2938301A28 

2938301 A1 5 
2938301 A 1 6@ 
2938301A1 7 

2938301A26 
293B301A29 

2938301 A37® FT-1 1 
293B301A38 

2938301A33® 
2938301A35 

293B301A39 

2938301 A34 
2938301A36 

7748872A09@ FT-21 
774B872A1 1 
7748872A1 2 
7748872A1 0 

2938301 A20 FT-1 1 

6068038A09 FT-22 
606B038A1 0 
6068038A1 1 

6068038A1 7 
6068038A1 8 
606B038A1 9 

6068038A25 
606B038A26@ 
6068038A27 

6068038A29 

6068038A33 
6068038A34 
6068038A35 

6448297A1 5 FT-1 1 
644B297A20 
6448297A21 www . 
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Technical Data 
41-020 

Page 86 

West i nghous e  E lectric Corporation 
Relay- Instru ment Division 
Cora l Spr i n gs, FL 33065 

Cl 

May, 1 984 
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May, 1 984 
Supersedes TD 41 -020, pages 75-78, 
dated January, 1 982 

Mai led to: E, D, C/41-1 00A 

K-Dar Compensator Distance Relaying 

Westing house E lectric Corporation 
Relay-Instrument Division 
Coral Springs, FL 33065 

Phase Protectio n  - 1 ,  2, 3, or 4 Zones - 5 Amperes, 60 Hertz, Spst-cc Contacts 
Relay Function Relay Complement (Order each relay separately by style number) 

One Zone Two Zones 
A B A B c D 

1 st Zone Phase K D - 1 0  K D - 5  K D - 1 0  K D - 1 0  KD-1 0 K D - 1 0  
2 n d  Zone Phase . . . . . . . . . . . . . . . .  KD-1 0 KD-1 1 KD-1 0 SD-2  
3 rd  Zone Phase . . . . . . . . . . . . . . . .  
Timer(]) . . . . . .  . . . . . . . .  . . . . . . . . TD-5@ TD-5 C0-7® 

Type Range: Volts Maximum Torque Angle I ndicating 
Secondary Ohms - De Factory Setting - Degrees Contactor 
Line-to-Neutral Current Lags Voltage Switch 

0 - 0  Unit 30 Unit Amps De@ 

K D -3® Short reach .75-20 75' 0.2/2.0 
Single Long reach 1 .1 3-30 1 .0 
phase 

KD-5® .2-4.35 45' " 35' " 0.2/2.0 
Three 45' " 35""  1 .0 
phase 

1 .1 -30 35" " 30' 0.2/2.0 
45" " 35' " 0.2/2.0 

KD -1 0 0.2-4.5 75' 60' 0.2/2.0 
Three 60' 45' 
phase 75' 60' 

75' 75' 
75' 60' 1 .0 

0.75-21 75' 75' 0.2/2.0 
75' 75' 
60' 60' 
75' 75' 1 .0 

1 .3-36.0 75' 75' 0.2/2.0 
75' 75' 
75' 75' 1 .0 

K D - 1 1  0.2-4.5 75' 60' 0.2/2.0 
Three 75' 60' 
phase 75' so· 1 .0 

0.75-21 75' 75' 0.2/2.0 
75' 75' 
75' 75' 1 .0 

1 .3-36.0 75' 75' 0.2/2.0 
75' 75' 
75' 75' 1 .0 

SD -2 .8-25.6 1 25 60' Non-adjustable 0.2/2.0 
Three 250 0.2/2.0 
phase 48 0.2/2.0 
Solid state logic, contact output. 

• Standard setting. 

® Denotes item available from stock. 
<D®@@)@@ Standard notes, see page 3. 
Q) Ratings and styles of TD-4, TD-5, and TD-52 timing 
relays are listed on pages 83. 84. Order by style number. 
@ TD-52 relay may be substituted for TD-5 relay. 
® C0-7 timer is a 2-unit C0-7 relay in FT -31 case. I f  
other CO relay characteristics are desired, see pages 
10 and 1 1 .  
@ Three phase u nit is separately polarized. 
® 60" 0 - 0 un it has a slightly reduced range. 
® Contacts like KD-1 1 relay (make-break contacts) .  
® 0-0 and 30 units contacts to separate terminals. 

Technical Data 
41 -020 

Page 75 

Protective Relays 
41-400: Distance 

Three Zones Four Zones 
A B Primary Backup 

K D - 1 0  KD-1 0 K D - 1 0  
KD-1 0 K D - 1 0  KD-1 0 K D - 1 0  
KD-1 1 KD-1 1 KD-10  
T D -4 TD-52 TD-5 TD-4 

Relay Data 
I nternal Style Case 
Schematic Number Size 

1 85A348 290B658A09 FT-31 
1 85A378 290B658A1 0 

1 88A426 292B335A22 FT-42 
1 88A421 292B335A21 

836A681 292B335A26 
292B335A27 

3490A81 71 9B1 95A1 0@ FT-42 
3490A81 719B1 95A1 6@ 
3507A74 71 9B1 95A20@ 
3507A64 7 1 9 B 1 95A22@® 
351 4A65 7 1 9 B 1 95A25 

3507A70 71 9B1 95A1 1 ®  
3499A68 71 9B1 95A1 3 @  
3507A70 71 9B1 95A14@@ 
351 4A66 71 9B1 95A26 

880A988 71 9B1 95A1 2@ 
880A971 7 1 9 B 1 95A09@ 
351 4A67 71 9B1 95A27 

351 2A02 719B1 96A1 7 FT-42 
351 4A24 71 9B1 96A1 8@ 
351 4A70 71 9B1 96A21 

3490A82 7 1 9 B 1 96A1 1 @  
3507A72 7 1 9 B 1 96A1 5@ 
351 4A68 71 9B1 96A1 9 

880A989 7 1 9 B 1 96A1 2@ 
880A972 71 9B1 96A09@ 
351 4A69 719B1 96A20 

1 88A271 1 957 91 3 FT-42 
292B850A1 0 
292B850A1 1 
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Technical Data 
41-020 

Page 76 

Three Zone G round Protection K-Dar Compensator D istance Relaying 
Test Equipment Order each relay separately by style n umber. 

Each terminal consists of: 

Auxil iary Cu rrent Transformer ( Fo r  50 
and 60 H z  Applications) 

Type Outline and 
Dril l ing Plan 

Style 
Number 

Case 
Size Test Box 

For testing KD, K D - 1 , KD -3, KD-4, K D - 5, 
KD-41 , K D - 1 0 and KD- 1 1  relays. 1 st Zone . . . . . . . . . . . . . .  . 

2nd Zone . . . . . . . . . . . . . .  . 
Style Number Internal Schematic 3rd Zone . . . . . . . . . . . . . .  . 

Directional Timer . . . . . . . .  . 
6068960A09@ 6448623 Auxiliary Transformer . . . . .  . 

Th ree Zone G ro u n d  Protection, S i n g le Phase 
Type Rating Frequency, Range: Operation 

Volts Amps Hertz Ohms Indicator® 

KDXG 70 5 60 .2-1 1 .0 1 .0 amp de 

2.0 amp de 

Directional  U n it Timer Relays, for Use With K DXG Relays 
Type Timing Range: Operation Contactor 

Zone 2 Zone 3 Indicator (01)  Switch (CS) 
3 Per Relay For 1 Per Relay 
Zones 1, 2 and 3 

KRT 0.1 -1 .0 0.5-3.0 1 amp de - 1 amp dc 
seconds seconds 

2 amp de 2 amp de 

Type Range: Secondary Contacts Operation Contactor 

A or 8 

KDXG 
KDXG 
KDXG 
KRT 
I K  

De 

KDXG 
KDXG 
KDXG 
KDTG 
I K  

Voltage 
Rating 

48/1 25 
250 

48/1 25 

De 
Voltage 
Rating 

48 
1 25 
250 

1 25 

De 
Ohms Line-To-Line Indicator (01) Switch (CS) Voltage 

KDTG 1 .5-30 Spst-cc 
Three 
phase 

® Denotes item available from stock. 
CD®®®®® Standard notes, see page 3. 

3 Per Relay For 1 Per Relay Rating 
Zones 1 ,  2 and 3 

1 amp de 1 amp de 48 
1 25 
250 

I K  1 87A1 51 540D759G01 ® 

Relay Data 
I nternal Style Case 
Schematic N umber Size 

1 85A1 89 2908660A09@ FT-42 
2908660A1 0 

2908660A1 1 

Relay Data 
I nternal Style Case 
Schematic Number  Size 

1 85A251 2908670A09 FT-42 
2908670A10@ 
2908670A1 1 

2908670A1 2 

Relay Data 
I nternal Style Case 
Schematic Number Size 

836A7 1 6  6708032A1 1 FT-42 
6708032A09@ 
6708032A10 
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Distance Relay, Solid State, Three Phase, Single Zone 

Type Range: Volts Maximum Indicating 
Secondary Sensitivity Contactor 
Ohms De Ac (60 Angle Switch 
Line-to- Hertz) (J) 0.2-2.0 amp de 
Neutral 

S KD-T 0.2-4.35 48 1 20 6o·-8o· with 
1 25 1 20 

.75-20.0 48 1 20 
1 25 1 20 

1 .1 -31 .0 48 1 20 
1 25 1 20 

S KD-1T 0.2-4.35 48 1 20 6o·-8o· with 
1 25 1 20 

.75-20.0 48 1 20 
1 25 1 20 

1 .1 -31 .0 48 1 20 
1 25 1 20 

G round Distance Relay, Solid State, Three Phase, S ingle Zone 

Type Range Volts 
Secondary 
Ohms 

SDG-1T8 0.2-4.35 48 
1 25 

1 .0-30.0 48 
125 

SDG-2T8 1 .a-3a.a 48 
a.2-4.35 125 
1 .a-3a.a 125 

SDG·4T(t a.2-4.35 4S 
1 25 

1 .a-3a.a 4S 
1 25 

1 .a-3a.a 4S 
1 25 

a.2-4.35 4S 
1 25 

ct Changed or added since previous issue. 
® Denotes item available from stock. 
<D®®@l®@ Standard notes, see page 3. 
(lJ Factory setting, 75°, 

May, 1984 

ICS Maximum Output 
Unit: Sensitivity 

Angle0 

0.2-2.0 amp S0°-80° Contact 

0.2-2.0 amp 60°-sao Contact 

a.a-2.a amp sao-sao Contact 

a.2-2.a amp sao-sao Contacts -
one form A 
one form B 

a.2-2.a amp sao-sao Contacts -
one form A 
one form B 

a.2-2.a amp sao-sao Contact -
one form A 

a.2-2.a amp sao-sao Contact -
one form A 

Output Relay Data 

Internal 
Schematic 

Contact 1 346093 

Contact 1 34S097 

Relay Data 

Internal Style 
Schematic Number 

1 34701 1 SS9801 1 AOS 
134701 1 669801 1 A07® 

1 34701 1 SS9801 1 Aa4 
1 34701 1 SS9801 1 Aa5® 

SS94077 SS9801 1 Aa1 
SS94077 6S9801 1A02® 
SS94077 SS9801 1A03® 

1 347014 SGS705SA14 
1 347014 S6S705SA 1 5  

1 3470 1 4  SSS705SA1 2  
1 347014 SSS705SA 1 3  

6SS50a4 SSS705SAaS 
6SS50a4 SSS705SAa9 

SSS50a4 SSS705SA1a 
6S850a4 SSS705SA1 1 

Techn ical Data 
41 -020 

Page 77 

Style Case 
Number Size 

1 346096A01 FT-42 
1 34609SA02 
1 34S09SA03 
1 34S09SA04 
1 34S09SA05 
1 34S09SAOS 

1 34S09SA07 FT-42 
1 34S09SA08 
1 34S09SA09 
1 34S09SA1 0  
1 34S09SA1 1 
1 34S09SA1 2  

Case 
Size 

FT-42 

FT-42 

FT-42 
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Techn ica l  Data 
41-020 

Page 78 

Out-of- Step B locking Relay, Polyphase 

Type Volts Range: Maximum 
De Ac Ohms Sensitivity 

(60 Hz) AngleQ) 

KS-3Cil 48 1 20 1 .3-37 60"-80" 
1 25 1 20 
250 1 20 

Relay Data 
Internal 
Schematic 

3526A98 

O ut-of- Step Sensing and Tripping Relay, Polyphase 

Type Volts Indicating Range: 
De Contactor Ohms 

Switch 

KST 1 25 0.2/2.0 .75-20 

<B Changed or added since previous issue. 
® Denotes item available from stock. 
Q) Factory setting, 75". 

Westinghouse Electric Corporation 
Relay-I nstrument D ivision 
Cora l Springs, FL 33065 

M aximum Internal 
Sensitivity Schematic 
AngleQ) 

60"-80" 3490A33 

Style 
Number  

1 34 1 D 1 4A01 
1 34 1 D 1 4A02 
1 34 1 D 1 4A03 

Style 
Number 

6659D67A01 

Case 
Size 

FT-32 

Case 
Size 

FT-42 

May, 1984 
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J u ne, 1 985 
Su persedes TO 41 -020, pages 67-70 
dated May, 1 984 

Mai led to : E, D, C/4 1 - 1 00A 

Westinghouse Electric Corporation 
Relay a n d  Telecom m u n ications  Divis ion 
Coral  S prings, FL 33065 

Percentage D ifferential, I nverse Time, Single Phase 
With 0.2/2.0 Amps De I ndicating Contact or Switch@ 

Tech n ical Data 
41 -020 

Page 67 

Protective Relays 
41-300: Differential 

Type Application Contacts Frequency, 
Hertz 

Amperes, Ac Sensitivity Relay Data 
I nternal 
Schematic 

M in imum I nstantaneous Fault 
Trip Trip ( l iT)  Detector 

CA Generator Spst-cc 25 to 60 0.1 8 None None 1 0% 
25% 

2-winding 
transformer 

CA-1 6 Bus 
® 

Dpst-cc 

Spst-cc 

Dpst-cc 

Spst-cc 

Dpst-cc 

Spst-cc 

CA-26 2 & 3 winding Spst-cc 
® transformer 

Dpst-cc 

50 to 60 

60 

60 

0.45 

0.1 8 
0.45 

2.75 

0. 1 5  

0.9 
1 .0 
2.0 

1 .25 

None 

1 0-40 
20-80 
40-1 60 

None 

None 
1 0-40 
20-80 

None 

None 

None 
40-1 60 
40-1 60 

N one 
1 0-40 
40-1 60 

None 
40-1 60 

None 

I nstantaneous Overcurrent, Second H a rmonic Restraint 
Type Contacts Applications 

Harmonic 
Restrai nt 

I ndicating 
Contact 
Switch 

____________ S_u�p_ervisio_n _____ _ 
H R U  Spst-co 3-phase 

Spst-cc 
1 -phase 

B reaker Pole D isag reement 
Type 

SLB 

1 0  amp 
continuous 
rating 

SLB- 1 @  

1 0  amp 
continuous 
rating 

Volts, de 

1 25 
1 25 

48 
48 

250 

48 
1 25 
250 

0.2/2.0 
Amp de 

I ndicating 
Contactor 
Switch 
0.2-2.0 amp de 

2 Un its 
1 Un it 
2 Units 
1 Unit 
2 Units 

2 Un its 
2 Un its 
2 Un its 

Sensitivity 

.87 amps 

.87 amps 

.87 amps 

.87 amps 
2.0 amps 
4.0 amps 

Timer Range: 
Secqnds 
Left (T2) 

0.1 - 1 .0 
0.1 - 1 .0 
0. 1 - 1 .0 
0.1 - 1 .0 
0.1 - 1 .0 

.05-1 .0 

.05- 1 .0 

.05- 1 .0 

None 

None 

0.1 5 
4 - 1 6  

4-1 6 
None 

None 

None 
None 

4 - 1 6  
4-1 6 

None 

l i T  

1 0% 
25% 

50% 

Variable 

Variable 

(3 u n its) 
20-80 amps 

(1 unit) 
1 -4 amps 
1 -4 amps 

20-80 amps 
1 -4 amps 
4-1 6 amps 

Right (T3) 

0.2-4 
None 
0.2-4 
None 
0.2-4 

0.2-4.0 
0.2-4.0 
0.2-4.0 

® Denotes item available from stock, 
(j)@@@)@@ Standard notes, see page 3. 
<Z> H R U  and l iT  contacts are in series. 

@ H R U  and l i T  contacts are in paral le l .  
Cl Changed or added since previous issue. 

57D4553 

1 83A649 

57D4554 

1 85A530 

1 83A658 

1 85A41 9 
1 85A443 
1 85A443 

1 87A434 
1 85A442 

1 88A684 
629A286 

1 85A41 9 
1 85A443 
1 85A443 

1 85A41 9 
1 85A443 
1 85A443 

1 85A442 
629A041 

629A286 

R elay Data 
I nternal 
Schematic 

837A1 04 

1 87 A51 2(1) 
861A783@ 
861 A783@ 
1 87A51 2(1) 
1 87A51 2(1) 

Scheme 

1 327D68 
1 328D44 
1 327D68 
1 327D44 
1 327D68 

1 749F1 1  
1 749F1 1 
1 749F1 1 

Style 
Number 

2908892A09@ 
2908892A1 0@ 

2908892A1 7 
2908892A1 8 

2908893A09@ 

2908893A1 2 
2908893A1 3 
2908893A1 1 

2908893A1 7@ 

671 81 57A09@ 
671 8 1 57A1 1 
671 8 1 57A1 8 

671 B1 57A20@ 
671 B1 57A1 0 

671 81 57A1 5 
671 B1 57A22 

671 B1 57A1 9 
671 B1 57A1 4 
671 81 57A1 6 

671 8 1 58A09 
671 B1 58A1 6 
671 8 1 58A1 0 

671 B 1 58A1 1 
671 81 58A1 4 

671 81 58A1 5 

Style 
N umber 

670B1 09A09 

292B024A1 1 
292B024A1 6 
2928024A1 2 
2928024A1 0 
2928024A09 

Style 
Number 

1 535F57A02® 
1 535F57 A03 
1 535F57A04 
1 535F57A05 
1 535F57A06 

1 347D99A01 
1 347D99A02® 
1 347D99A03 

Case 
Size 

FT-21 

FT-32 

FT-32 

Case 
Size 

FT-31 

FT-21 

Case 

FT-42 

FT-42 
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H ig h  S peed Variable Percentage D ifferential, S i n g le P hase. 1 5% Second Harmonic Restraint 

Type Application Contacts Frequency, Indicating 
Hertz Contactor 

Switch@ 

H U  2-winding Spst-cc 60 0.2/2.0 
® transformer Dpst-cc Amps de 

Spst-cc 
Dpst-cc 

H U-1 3-winding Spst-cc 60 0.2/2.0 
® transformer Dpst-cc Amps de 

Spst-cc 

HU-4 4-restraint Dpst-cc 60 0.2/2.0 
® transformer Amps de 

and bus 
1 .0 Amp de 

Test U n it for H U, H U -1 ,  H U -4 Relays 

Type Rectifier Rating De 
1 -Second Maximum Maximum 

Reverse Reverse 
Volts Current 

TRB-1 304F 30 Amps 300 4 mi l l i -
amps 

Solid State H i g h  Speed Differential, Three P hase 
Type Application De Output Frequency, 

SA-1 0 

LC-1 @ 

LC-2@ 

Generator 

B us, and 
phase 

Bus, Phase, 
and ground 

Rating 

48/1 25 Volts 
250 Volts 

48/1 25 Volts 
250 Volts 

Spst-cc 

Single 

0.2/2.0 
Amps de 

Hertz 

60 

30-80 

30-80 

Permanent Test Facil ities For Linear Coupler System 
Equipment Quantity 

W-2 Test Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Test Transformer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  1 
Resistor, 0.5 Ohm, 4" . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  1 
RC-351 Voltmeter, 0.5 Volt (for total bus load up to 2500 amp) . . . . .  3 
R C-351 Voltmeter, 1 .0 Volt (for bus loads 2500 to 5000 amp) . . . . . .  3 

® Denotes item available from stock. 
<D®®®®® Standard notes, see page 3. 
(f) Obtain price and shipment from Switchgear Division, 

East Pittsburgh, Pa. 
® Style includes external reactor assembly 205C676G01.  

Sensitivity Rating: Relay Data 
Amperes Internal 
Ac Schematic 

30% 2.9-8.7 1 84A762 
30% 1 85A036 

35% 1 84A762 
35% 1 85A036 

30% 2.9-8.7 1 84A736 
30% 1 85A037 
35% 1 84A736 

30% 2.9-87 1 88A542 
35% 1 88A542 

35% 848A772 

Nominal Rectifier Data 
I nput I nternal 
Rating Schematic 

1 25 volts 1 84A234 
ac 

I nd icator 

1 Amp. 

48 
1 25 
250 

Internal 
Schematic 

407C096 

Sensitivity Relay Data 
Minumum I nternal 
Trip, Ac Schematic 

. 1 4 Amp. 629A406 
876A61 3 

.5 Amp. 877A847 

.5 Amp. 3492A04 

Relay Data 
I nternal 
Schematic 

57D791 8 

762A696 
848A931 

Style 
Number 

781 A444G01 (f) 
1 1 9D 1 1 4A10(f) 
1 002399-A(f) 
409C535A21 
409C535A22 

Style Case 
Number Size 

290B346A09@ FT-31 
290B346A21 ® 

1 962 553 
1 963 1 25 

290B346A 1 0@ FT-31 
290B346A22® 
1 957 938 

292B804A23® FT-42 
292B804A22 

292B804A24 

Case Style 
Outline N umber 
Drawing 

1 84A1 1 7  407C275G03 
(Fig. 2) 

Style 
Number@ 

290B225A 1 O® 
290B225A1 4 

290B225A1 3 
290B225A1 6 

Style 
N umber 

1 876 1 66 

606B504A09 
606B504A 1 3  <8 
606B504A1 1 

Case 
Size 

FT-32 

FT-1 1 
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Transformers 
Auxi l iary Current Transformer 
Used to form neutral with negative sequence relays, Types COO, CRQ, KRQ, I RQ, see P.B. 42-850. 

Style Number 

7881A01G01 (5/5)® 
7881A01 G02 (10/5)® 
7881A01G03 ( 1 5/5)® 

List Pricect 

Refer to Energy 
Metering and Control 
Division, Raleigh, N.C. 

Type A Auto-Balance Transformer 
For use with CA-26 relays. See Catalog Section 42-000 (P.B.  42-852). 
Volt-amperes 

50 
1 00 

Frequency, 
Hertz 

25 to 60 

Ratio 
Range 

1 0.8/5 to 5/5 

High I mpedance Bus Differential, Single Phase 

Type Overvoltage Instantaneous 
Unit (V) Overcurrent 
(Adjustable) U nit(IT) 

KAB ® Ql  75-200 Vac 3-48 Amps. 
150·400 Vac (Low Tap 3-1 2A) 

( H igh Tap 1 2-48A) 

75-200 None 

Phase Style 
Number 

7881A1 6G01 ® 
7881A1 6G02 

I ndicating 
Contactor 
Switch (ICS) 

0.2/2.0 Amps. de 

Cylinder unit adjusting tool for KAB relay, Style Number 774B1 80G01 @. 

Cit Changed or added since previous issue. 
® Denotes item available from stock. 
CD ®  0 ® ® ® Standard notes, see page 3. 

June, 1985 

List Price 

Refer to Energy 
Metering and Control 
Division, Raleigh, N.C. 

I nternal 
Schematic 

9643A69 
9643A94 

9643A71 

Style 
Number 

6668D37A22® 
6668D37A27 

6668D37A26 

Case 
S ize 

FT-21 

Technical Data 
41 -020 

Page 69 
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Westing house E lectric Corporation 
Relay and Teleco m m u n ications Div is ion 
Coral Spr ings,  FL 33065 

Cl 
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Westinghouse Electric Corporation 
Relay and Teleco m m u nications' Division 
Coral Spri ngs, FL 33065 

Techn ical Data 
41 -020 

Ju ne, 1 985 
S upersedes TD 41 -020, pages 59-60 
dated May, 1 984 

Mai led to : E, D, C/41-1 00A 

Over Power 
Type Application and Relay Rating 

Single Phase Three Phase 
Volts Single Volts 

Phase Line to 
Watts Line 

CW(j) 1 20 20-1 20 
1 00-600 

Single 1 20 20-1 20 
u nit 1 00-600 
relay 

1 20 

240 

208 

1 20 

1 20 

U nder Power 

Type Application and Relay Rating 
Single Phase Three Phase 
Volts Single Volts 

Phase Line to 
Watts Line 

CW(j) 1 20 20-1 20 
1 00-600 

Single 
un it 
relay 

Contacts 

.J 3 Single 
Phase 
Watts 

Spst-cc 

Dpst-cc 

20-1 20 Spst-cc 
1 00-600 

35-200 Spst-cc 

35-200 Spst-cc 
1 75 - 1 000 

20-1 20 Dpst-cc 
1 00-600 

20-1 20 Spdt-cc 
1 00-600 and coQ) 

Contacts 

.J 3 Single 
Phase 
Watts 

Spst-co 

Over and Underpower, Three Phase, Witho ut ICS® Unit 
Type Volts Amps 
and Line to 
Contacts Line 

CWD(j) 1 20 5 

Spdt-cc 
a nd co 

8 

1 20 5 
8 

208 5 
8 

® Denotes item available from stock. 
(j)(j)Q)@@@ Standard notes, see page 3. 
Q) Electrically common moving contact. 

l c x VL- L 
.JJ Single Phase Watts 
Range Taps 

1 0-60 Without 
20-1 20 
50-300 

1 00-600 

1 50-900 

20-1 20 With 
1 00-600 

35-200 
1 75 - 1 000 

Indicating 
Contactor 
Switch® 

0.2/2.0 
amps de 

None 

I ndicating 
Contactor 
Switch® 

0.2/2.0 
amp de 

Maximum 
Torque 
Angle 

I leads V 
by 3o· 

Protective Relays 
41-200: 

Page 59 

Power a nd Product 

Maximum Relay Data 
Torque I nternal Style Case 
Angle Schematic Number Size 

I i n  phase 1 83A773 289B988A09@ FT-21 
with V 289B988A1 0 

1 83A774 289B988A1 1 
289B988A1 2 

I leads V 1 83A776 289B988A1 7@ FT-1 1 
by 3o· 289B988A 1 8@ 

1 83A776 289B988A25 

1 83A776 289B988A21 @ 
289B988A22 

1 84A554 289B988A1 9 
289B988A20 

629A1 73 289B988A23 
289B988A24 

Maximum Relay Data 
Torque Internal Style Case 
Angle Schematic Number Size 

I in phase 1 84A954 289B988A1 4 FT-21 
with V 289B988A1 5 

Relay Data 

I nternal Style Case 
Schematic N umber Size 

1 88A024 292B332A1 8 FT-11 
292B332A09 
292B332A1 1 
292B332A1 0 

292B332A1 9 

1 88A396 292B332A26 
292B332A27 

292B332A28 
292B332A25 
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Technical Data 
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Page 60 

Product, Single Phase, Ground Protection 
Type Polarization Contacts Product Indicating I nstantaneous 

Range Contactor Trip: I ll@ 
I '  Switch@ 

CWC(V Current Spst-cc .25-4.0 0.2/2.0 None 
amps de 

Opst-cc 

Spst-cc 4-1 6 
1 0-40 

2.25-36 None 

1 0-40 
20-80 

Volt-Amps 
CWP@ Voltage Spst-cc 20-1 50 0.2/2.0 None 
(J) amps de 

2-8 
4-1 6 

1 0-40 

75-600 None 

2-8 
4-1 6 

1 0-40 

Opst-cc 20- 1 50 None 

2-8 
4-1 6 

1 0-40 

75-600 None 

2-8 
4- 1 6  

1 0-40 
CWP- 1 Voltage Spst-cc Sensitivity 0.2/2.0 None 
(J) .3 amp amps de 

Opst-cc at 250V None 

Power Flow, Di rectional, Three Phase 
Type Application Rating: Ac Operation Contactor I ndicating 

Amps Volts I ndicator Switch Contactor 

Line- Line- (CS) Switch@ 

Line Neutral 

H-3@ Line 5 1 20 1 .0 amp 1 .0 amp None 
@ Protection 208 de de 

I lags 
by 45" 

Generator 5 70 
protection 1 20 
I in phase 
(watt relay) 

H V-4 Motor 1 20 0.2/2.0 1 .0 amp None 
@ transfer amps de de 

v, leads v2 
by 55" 

R everse Power, Single Phase 
Type Contacts Indicating Volts Relay Data 
and Contactor Line-to-
Time Switch Line I nternal Style Case 
Curve Q) Schematic Number Size 

C R N-1 Spst-cc 0.2/2.0 1 20 1 84A404 290B038A09® FT-21 
@ amps de 208 290B038A1 1 ® 

Inverse Opst-cc 1 20 1 84A405 290B038A1 0 
208 290B038A1 2 

® Denotes item available from stock. 
G) @ ® @) ® ®  Standard notes, see page 3. 
<:!> See page 35 for potential polarizing transformers. 
@ H -3, HV-3, HV-4 relays have electrically independent 

contacts, circuit opening and circuit closing. 

Westinghouse E l ectric Corporation 
Relay and Teleco m m u nications Division 
Coral Springs, FL 33065 

Cl 
Relay Data 

Internal Style Case 
Schematic Number Size 

570791 9 291 B935A09 FT-21 

5707920 670B989A09 

5707921 291 B935A21 
291 B935A22 

570791 9 291 B935A1 0 

5707921 291 B935A23 
291 B935A24 

1 83A7 1 1  291 B928A09 FT-21 

1 83A71 3 291 B928A1 1 
291 B928A1 2 
291 B928A1 3 

1 83A71 1 291 B928A10 

1 83A1 1 3  291 B928A1 4 
291 B928A1 5 
291 B928A1 6 

1 83A7 1 2  291 B928A23 FT-21 

1 83A7 1 4  291 B928A1 7 
291 B928A1 8 
291 B928A1 9 

1 83A71 2 291 B928A24 
�-

1 83A7 1 4  2 9 1  B928A20 
291 B928A21 
291 B928A22 

1 88A4 1 7  292B865A09 FT-31 

1 88A425 292B865A10 

Relay Data 

I nternal Style Case 
Schematic Number Size =II 
1 83A335 1 955 361 ® FT-22 � .. 

1 955 363 a. 
:;-
c (f) � 

1 83A335 1 956 200 
1 955 51 5 

1 83A346 1 955 5 1 9  FT-22 

�-
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May, 1 984 
Supersedes TO 41 -020, pages 53-56 
dated January, 1 982 

Mai led to : E,  0, C/4 1 - 1 00A 

Westinghouse Electric Corporation 
Relay-Instrument Division 
Coral Springs, FL 33065 

Over or U ndervoltage, Non-Directional,  Single P hase 
Type Contacts Frequency 
and Hertz 
Time 
Curve 

U ndervoltage 

CV-1 ® Spst-cc 60 

Long 

Dpst-cc 

CV-2@ Spst-cc 

Short 

Dpst-cc 

Overvoltage 

CV-4@ Spst-cc 60 

Long 

Dpst-cc 

CV-5® Spst-cc 

Short 

Dpst-cc 

Over or Undervoltage 

CV-6® Spdt-cc 60 
and coeD Overvoltage 

Long C i rcuit 

CV-7 ® 

Short 

CV-6® Spdt 60 
Long cc & co 

CV-7® 
Short 

® Denotes item available from stock. 
(j)@@@)@@ Standard notes. see page 3. 
Q) Electrically common moving contact. 
@ Continuous rating.  

Indicating Volts: Ac 
Contactor 
Switch Nominal Adjustable 
@ Range 

0.2/2.0 1 20 55- 1 40 
amp de 240 1 1 0-280 

480 220-560 

1 20 55-1 40 
240 1 1 0-280 
480 220-560 

1 20 55-140 
240 1 1 0-280 
480 220-560 

1 20 55- 1 40 
240 1 1 0-280 
480 220-560 

0.2/2.0 1 20 55-1 40 
amp de 240 1 1 0- 280 

480 220-560 

1 20 55- 1 40 
240 1 1 0-280 
480 220-560 

1 20 55- 1 40 
240 1 1 0-280 
480 220-560 

1 20 55-1 40 
240 1 1 0-280 
480 220-560 

IIV 1 20-200 1 20 55-1 40 
Vac 

0.2/2.0 1 20 55-140 
amp de in 240 1 1 0-280 
over-voltage 480 220-560 
circuit 

120 55- 1 40 
240 1 1 0-280 
480 220-560 

0.02/2.0 120 55-140 
amp de i n  240 1 1 0-280 
under-voltage 
circuit 1 20 55- 1 40 

240 1 1 0-280 

Technical Data 
41 -020 

Page 53 

Protective Relays 
41-200: Voltage 

Relay Data 

I nternal Style Case 
Schematic Number S ize 

1 82A724 1 875 506® FT- 1 1  
1 875 507 
288B549A1 3 

1 82A725 1 875 5 1 4  
1 875 5 1 5  
289B053A1 3 

1 82A724 1 875 508® 
1 875 509® 
288B549A21 

1 82A725 1 875 5 1 6  
1 875 5 1 7  
289B053A25 

1 82A724 1 875 5 1 0® FT-11 
1 875 5 1 1  
288B584A1 3 

1 82A725 1 875 5 1 8  
1 875 51 9 
2888975A1 3 

1 82A724 1 875 51 2® 
1 875 51 3 
2888584A21 

1 82A725 1 875 520 
1 875 521 
288B975A25 

1 83A490 1 956 061 

1 82A727 1 875 522® FT-11 
1 875 523 
2888585A1 3  

1 82A727 1 875 524® 
1 875 525 
288B585A22 

1 83A283 1 962 090 FT-11  
1 961  007 

1 83A283 1 955 332 
1 96 1  875 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Technical Data 
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Page 54 

Over or U ndervoltage. Non-Directional, S ingle P hase Continued 
Type Contacts Frequency, Indicating 
and Hertz Contactor 
Time Switch 
Curve @ 

Third Harmonic Voltage Comparator 

DGSH Spdt 60 0.2/2.0 
amps de 

Overvoltage, 8 %  Pickup 

CV-8(2) Spst-cc 60 0.2/2.0 
amp de 

Short 

Dpst-cc 

Spdt-cc 
and co 

None 

U ndervoltage, Frequency Compensated 

CV-21 Spst-cc 30-90 0.2/2.0 
amps de 

Long Dpst-cc 30-90 

CV-22 Spst-cc 30-90 

Short Dpst-cc 30-90 

Overvoltage, Frequency Compensated 

CV-24 Spst-cc 30-90 0.2/2.0 
amps de 

Long Dpst-cc ;,J-90 

CV-25 Spst-cc 30-90 

Short 30-90 

Dpst-cc 30-90 

Over or U ndervoltage, Frequency Compensated 

CV-26 Spdt-cc 30-90 
Long and co(1) 

CV-27 Spdt-cc 30-90 
Short and co(1) 

® Denotes item available from stock. 
(j)(Z)@@)@@ Standard notes, see page 3. 

(1) Electrically common moving contact. 
@ Continuous rating. 

0.2/2.0 
amps de 

IIV Volts: Ac Relay Data 
@ 

Nominal Adjustable Internal 
Range Schematic 

3058A52 

None 67® 5.4@ 1 82A743 
1 99 1 6.0@ 1 82A726 

67® 5.4-20 1 85A038 
1 99 1 6-40 1 88A307 
290 22.5@ 1 85A1 29 

67 5.4@ 1 83A499 
1 99 1 6 @  1 84A192 

1 99 1 6@ 629A001 

1 99 1 6.0@ 1 84A563 

None 1 20 55-1 40 1 85A1 33 
240 1 1 0-280 

1 20 55- 1 40 1 85A134 

1 20 55-140 1 85A133 
240 1 1 0-280 

1 20 55-140 1 85A134 

None 1 20 55-1 40 1 85A133 
1 20-200 1 20 55- 1 40 1 87A998 

None 1 20 55- 1 40 1 85A134 
1 20-200 1 20 55-1 40 1 87A994 

None 1 20 55-1 40 1 85A133 
240 1 1 0-280 

1 20-200 1 20 55- 1 40 1 87A998 
240 1 1 0-280 

None 1 20 55-1 40 1 85A134 
1 20-200 1 20 5 5 - 1 40 1 87A994 

None 1 20 55- 1 40 1 85A1 35 
240 1 1 0-280 

None 1 20 55-1 40 1 85A1 35 
240 1 1 0-280 

® Use one style number 1 956 449 resistor assembly 
(8%", 375 ohms) with CV-8 relay for sensitive detection 
and 1 60 volts continuous, See D B 41 -200. 
@ Not adjustable. 

8 

Style Case 
Number Size 

571 B736A09® FT-31 

1 875 526 FT-21 
1 875 527@ FT-11 
1 83A205A1 5@ FT-21 
288861 8A1 2@ FT-11 
1 963 590 FT-21 

1 956 201 FT-21 
1 961 422 FT-11 

288B61 8A22 FT-11 

288B61 8A21 

290!l568A09 FT-11 
290B568A1 0 

290B571 A09 

290B568A21 
290B568A22 

290B571A21 
� 

290B569A09 FT-11 
290B569A1 0 

290B572A09 
290!l572A1 0 

290B569A21 
290B569A22 

2908569A24 
2908569A23 

290B572A21 
290B572A22 

290B570A09 FT-1 1 
2908570A1 0 

2908570A21 
290B570A22 
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Over o r  U ndervoltage, Three Phase 
Type Application Contacts Indicating Volts: Ac Control 
and Contactor Volts: 
Time Switch Nominal Adjustable De 
Curve Q) Range 

CP® U ndervoltage Spdt-cc None 1 20 70-1 20 
or Reverse and coQ) 240 1 40-240 
Phase 480 280-480 

0.2/2.0 1 20 70-1 20 
amps de 240 1 40-240 

480 280-480 

1 20 70-1 20 
240 1 40-240 
480 280-480 

Spdt-cc 0.2/2.0 1 20 70- 1 20 24/48 
and co@ amps de 1 20 70-1 20 1 25/250 

None 1 20 70-1 20 230 (ac) 

0.2/2.0 240 1 40-240 24/48 
amps de 240 1 40-240 1 25/250 

480 280-480 24/48 
480 280-480 1 25/250 

Voltage, Th ree Phase 
Type Contacts I ndicating Adjustable Relay Data 

Contactor Voltage Range Internal 
Switch Q) Schematic 

K P  co 1 amp de 30-1 20 volts, 862A656 
and cc None 60 Hertz 862A967 

Over or U ndervoltage, Th ree Phase 
I nstantaneous N egative Sequence Overvoltage and I nverse Time Delay Undervoltage 
60 Hertz 
Type Contacts Adjustable Sensitivity Indicating Aux. 

Voltage ® Contactor Time 
Range SwitchQ) Delay 

Relay 

CVQ@ Spdt-cc 55- 1 40 5% - 1 0% 0.2/2.0 None 
and co adjustable amps de 

6 Cycle 

1 .0 amps ac 
2.0 amps ac 

Over or U ndervoltage, H igh S peed, N o n - D i rectional 
Type Contacts Indicating 

Contactor 
SwitchQ) 

KV-1 Spdt None 

1 amp de 

® Denotes item available from stock. 
(j)@Q)@@@ Standard notes, see page 3. 

Q) Electrically common moving contact. 
@ Electrically independent front and back contact circuits. 
® ICS in  high voltage contact circuit only. 
® I C S  in  low voltage contact circuit only. 

Adjustable 
Range 
Ac 

1 5-45 under or over 

1 5-45 over 
1 08-1 32 over 

80-1 00 under or over 
90- 1 05 under or over 

® Percentage of phase-to-neutral voltage - negative sequence unit.  

None 

@ Modification kit available for 5th harmonic suppression . . .  Style 1 600C65G01 . 

May, 1984 

Relay Data 

Internal 
Schematic 

1 84A198 

1 84A262 

1 85A336 

Technical Data 
41 -020 

Page 55 

Relay Data 

I nternal Style 
Schematic Number 

1 83A962 289B41 5A09@ 
289B41 5A1 0@ 
289B41 5A22 

Case 
Size 

FT-11 

1 83A960 289B41 5A1 3®@ 
289B41 5A1 4@ 
289B41 5A24 

1 83A961 289B41 5A1 7® 
28984 1 5A1 8® 
289841 5A26® 

1 84A202 289B889A09® 
289B889A1 1 @® 

1 84A469 289B889A1 3 

1 84A202 289B889A21 ® 
289B889A23® 
289B889A24® 
289B889A25® 

Style Case 
N umber Size 

691 B369A09 FT-21 
691 B369A1 0 

Relay Data 

Internal Style Case 
Schematic Number Size 

1 88A644 293B1 46A09@ FT-31 

880A343 29381 46A10 

763A01 3 1 963 847 
1 963 391 

Style Case 
Number Size 

1 961 945 FT-21 

1 961 563 
290B414A22 

290B41 4A27 
290841 4A28 
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Techn ical Data 
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Over or Undervoltage, Non-Directional 
Type Contacts I ndicating 
and Contactor 
Time Switch 
Curve Q) 

Adjustable, U nder and Overvoltage 

CVD Spdt-cc None 
60 Hertz@ and co(l) 
Inverse 

0.2/2.0 
amps de 

.25 amp ac 
(ACS) 

2 operation 
indicators 
0.2/2.0 
amps de 

® Denotes item available from stock. 
CD ® @ ® ® ®  Standard notes, see page 3. 
0 Electrically common moving contact. 

Time Volts: Ac 
Curve: 
Seconds® Maximum 

Continuous 

1 48 
1 .9 1 76 

296 
1 .9 352 

2.0 132 
1 .5 132 

253 

1 .5 132 

1 .9 1 76 
1 48 

1 48 

2.0 132 

® The time it takes relay to close contacts from mid scale to end scale with ''Test Point'' settings. 
(Refer to M scale.) 

West ing house Electric Corporati on 
Relay- Instru ment Division 
Cora l Springs, FL 33065 

Relay Data 

Adjustable I nternal 
Range Schematic 

1 05-1 35 1 84A1 76 
40-1 60 

210-270 
80-320 

30-1 20 1 84A1 76 
30-1 20 

1 80-230 

30-1 20 1 84A973 

40-1 60 1 84A793 
1 05-1 35 1 84A793 

1 05 - 1 35 1 84A538 

30-1 20 629A184 

Style 
N umber 

1 961 1 56 
289B970A09@ 
289B970A1 3 
289B970A1 0 

2898970A20 
289B970A21 
289B970A1 6 

289B970A1 2 

289B970A1 5 
1 962 734 

1 961 943 

289B970A28 

Case 
Size 

FT-11 

8 

May, 1984 

J 
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·-· 

May, 1 986 
Supersedes TD 41 -020, pages 25-40, 
dated May, 1 984 

Mai led to : E, D, C/4 1 - 1 00A 

Westinghouse Electric Corporation 
Relay and Telecom m u nications Division 
Coral Springs, FL 33065 

Overcurrent, Directional, Single Phase, 60 Hertz 
For Phase and G round Fault Protection 

Type and Type of  Contacts Operation Current Ran..oe:  
Time Curve Protection I ndicator or Amps Ac 

I ndicating 
--- · 

l i T  Time 
Contactor U nit U n it@) 
Switch@ 

C R-6� Phase Spst-cc 0.2/2.0 0.5-2.5 None 
amp de 2-6 

Definite 1 32 volts ac 4-1 2 
continuous 

0.5-2.5 2-8 
4-1 6 

1 0-40 
20-80 
40-1 60 

2-6 4-1 6 
1 0 -40 
20-80 
40-1 60 

4-1 2 1 0 -40 
20-80 

C R-7� Phase Spst-cc 0.2/2.0 0.5-2.5 None 
amp de 2-6 

Moderately 1 32 volts ac 4-1 2 
inverse continuous 

0.5-2.5 2-8 
4-1 6 

1 0-40 

2-6 4-1 6 
1 0-40 

4-1 2 1 0-40 
20-80 
40-1 60 

C R-8� Phase Spst-cc 0.2/2.0 0.5-2.5 None 
amp de 2-6 

Inverse 1 32 volts ac 4-1 2 
continuous 

0.5-2.5 2-8 
4-1 6 

1 0-40 
20-ao 

2-6 4-1 6 
1 0-40 

4-1 2 4-1 6 
1 0-40 
20-80 
40-1 60 

C R-9� Phase Spst-cc 0.2/2.0 0.5-2.5 None 
amp de 2-6 

Very 1 32 volts ac 4-1 2 
inverse continuous 

0.5-2.5 2-8 
4-1 6 

1 0-40 

2-6 4-1 6 
1 0-40 

4-1 2 1 0-40 
20-80 

® Denotes item available from stock. 
CD�@@)@@ Standard notes, see page 3 .  

Tech nical Data 
41 -020 

Protective Relays 
41-100: Current 
Directional 

-Relay Data 

Internal Style Case 
Schematic Number Size 

57D4549 288B563A1 2 FT-21 
1 875 555@ 
1 875 556 

5704520 288B563A1 3 
288B563A1 4 
288B563A1 5 
288B563A1 6 
288B563A21 

57D4520 1 875 557 
1 875 558 
288B563A22 
288B563A23 

57D4520 1 875 559 
1 875 560 

57D4549 288B571A1 2 FT-21 
1 875 567 
1 875 568 

5704520 288B571 A1 3 
288B571 A1 4 
288B571 A1 5 

57D4520 1 875 569 
1 875 570 

57D4520 1 875 571 
1 875 572 
288B571A21 

57D4549 288B574A1 2 FT-21 
1 875 579@ 
1 875 580@ 

57D4520 288B574A1 3 
288B574A1 4 
288B574A1 5 
288B574A1 6 

57D4520 1 875 581 
1 875 582 

57D4520 288B574A22 
1 875 583 
1 875 584 
1 956 01 1 

57D4549 288B576A1 2 FT-21 
1 875 591 ® 
1 875 592@ 

57D4520 288B576A1 3 
288B576A1 4 
288B576A1 5 

57D4520 1 875 593 
1 875 594 

57D4520 1 875 595 
1 875 596 

Page 25 
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Tech n ical Data 
41 -020 

Page 26 

Overcurrent, Di rectional, Single Phase, 60 Hertz, Continued 
For Phase and Ground Fault Protection 

Type Type of Contacts Operation 
and Protection Indicator or 
Time Indicating 
Curve Contactor 

Switch@ 

CR-1 1 @  Phase Spst-cc 0.2/2.0 
amp de 

Extremely 1 32 volts ac 
i nverse continuous 

CRC-6@ Ground Spst-cc 0.2/2.0 
amp de 

Definite Current 
Polarized 
230 amp/1 sec 

CRC-7® G round Spst-cc 0.2/2.0 

Moderately Current 
amp de 

inverse Polarized 
230 amp/ 1  sec 

C R C-8@ Ground Spst-cc 0.2/2.0 
amp de 

I nverse Current 
Polarized 
230 amp/1 sec 

C RC-9@ G round Spst-cc 0.2/2.0 

Very Current 
amp de 

inverse Polarized 
230 amp/1 sec 

C RC-1 1 @  Ground Spst-cc 0.2/2.0 
amp de 

Extremely Current 
inverse Polarized 

230 amp/1 sec 

C R P-7@ 0  Ground Spst-cc 0.2/2.0 
amp de 

Moderately Voltage 
mverse Polarized 

208 volt/30 sec 

® Denotes item available from stock. 
CD ® @ @ ® ®  Standard notes, see page 3. 
CV See page 35 for potential polarizing transformers. 

Current Range: 
Amps Ac 
Time 
Un it 

0.5-2.5 
2-6 
4-1 2 

0.5-2.5 

2-6 

4-1 2 

0.5-2.5 
2-6 

0.5-2.5 

2-6 

0.5-2.5 
2-6 

0.5-2.5 

2-6 

0.5-2.5 
2-6 

0.5-2.5 

2-6 

0.5-2.5 
2-6 

0.5-2.5 

2-6 

0.5-2.5 
2-6 
4-1 2 

0.5-2.5 

2-6 

4-1 2 

0.5-2.5 
2-6 

0.5-2.5 

2-6 

Relay Data 

l i T  Internal Style Case 
Unit@ Schematic N umber Size 

None 57D4549 288B940A09 FT-21 
288B940A1 0 
288B940A1 1 

2-8 57D4520 288B940A1 2 
4- 16  288B940A1 3 

1 0-40 288B940A1 4 

1 0-40 57D4520 288B940A1 6 
20-80 288B940A1 7 

1 0-40 57D4520 288B940A1 5 

None 57D4539 1 876 952 FT-21 
1 876 953 

4-1 6 57D4540 1 876 954 
1 0-40 1 876 955 

4-1 6 1 876 956 
1 0-40 1 876 957 

None 5704539 1 875 597 FT-21 
1 875 598 

4-1 6  5704540 1 876 964 
10-40 1 875 599 

4-1 6 1 876 965 � 
10-40 1 875 600 
40-1 60 1 878 777 

None 57D4539 1 875 601 FT-21 
1 875 602 

4-1 6 57D4540 1 876 966 
1 0-40 1 875 603 
20-80 288B582A21 

4 - 1 6  1 876 967 
1 0-40 1 875 604 

None 57D4539 1 875 605 FT-21 
1 875 606 

4-1 6 57D4540 1 876 968 
1 0-40 1 875 607 -----·-�� 

4-1 6 1 876 969 
1 0-40 1 875 608 

None 57D4539 289B370A09 FT-21 
289B370A1 0 
289B370A1 1 

2-8 57D4540 289B370A1 3 
4-1 6 289B370A1 4 

1 0-40 289B370A1 5 
20-80 289B370A1 6 

2-8 289B370A1 7 
4-1 6 289B370A1 8 

1 0-40 289B370A1 9 
20-80 289B370A20 

4-1 6 289B370A21 
1 0-40 289B370A22 
20-80 289B370A23 
40-1 60 289B370A24 

None 57D4545 1 875 561 FT-21 
1 875 562 �-

4-1 6 57D4546 1 875 563 
1 0-40 1 875 564 

4-1 6 1 875 565 
1 0-40 1 875 566 
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Overcurrent, D i rectional, S ingle Phase, 60 Hertz, Continued 
For Phase and Ground Fault Protection 

Type Type of Contacts Indicating Current Range: 
and Time Protection Contactor Amps Ac 
Curve SwitchQ) Time 

U nit 

C R P-8®0 Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

Inverse Voltage 
Polarized 0.5-2.5 
208 volt/30 sec 

2-6 

C R P-9®0 Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

Very Voltage 
inverse Polarized 0.5-2.5 

208 volt/1 -'lf'C 

2-6 

C R P-1 1 ®  Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

Extremely Voltage 4-1 2 
mverse Polarized 

208 volt/30 sec 0.5-2.5 

2-6 

4-1 2 

C R D-6®0 Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

Definite Current and 4-1 2 
Voltage 
Polarized 0.5-2.5 
208 volt/30 sec 
230 amp/1 sec 

2-6 

4-1 2 

C RD-7® 0 Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6  

Moderately Current and 4- 1 2  
inverse Voltage 

Polarized 0.5-2.5 
208 volt/30 sec 
230 amp/1 sec 

2-6 

4-1 2 

CRD-8® 0 Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

I nverse Current and 4-1 2 
Voltage 
Polarized 0.5-2.5 
208 volt/30 sec 
230 amp/1 sec 

2-6 

4-1 2 

® Denotes item available from stock. 
CD ®  Q) @)  ® ® Standard notes, see page 3. 
0 See page 35 for potential polarizing transformers. 

May, 1986 

Relay Data 

l iT  Internal 
Un it@) Schematic 

None 5704545 

4-1 6 5704546 
1 0-40 
20-80 
40-1 60 

4-1 6 
1 0-40 
20-80 

None 5704545 

4-1 6 5704546 
1 0-40 
20-80 

4-1 6 
1 0-40 

None 5704545 

2-8 5704546 
4-1 6 

1 -4 
2-8 
4-1 6 

1 0-40 
40-1 60 

2-8 
1 0-40 
20-80 

None 5704561 

2-8 5704560 
4-1 6 

4-1 6 
1 0-40 

1 0-40 
20-80 

None 5704561 

2-8 5704560 
4-1 6 

1 0-40 

4-1 6 
1 0-40 

1 0-40 
20-80 

None 5704561 

2-8 5704560 
4-1 6 

1 0-40 
20-80 

4 - 1 6  
1 0 -40 
20-80 

1 0-40 
20-80 

Style 
Number 

1 875 573 
1 875 574® 

1 875 575 
1 875 576 
288B573A22 
288B573A23 

1 875 577 
1 875 578 
1 878 81 8 

1 875 585@ 
1 875 586 

1 875 587 
1 875 588 
1 956 01 4 

1 875 589 
1 875 590 

1 !!78 843 
1 955 393 
1 955 394 

289831 1 A1 7 
289B31 1 A1 8  

289B311 A23 
289B31 1 A26 
289B31 1 A1 9  
289B31 1 A20 
289B31 1 A25 

289B31 1 A24 
289B31 1 A21 
289B31 1 A22 

1 876 796 
1 876 797 
1 876 798 

1 876 799 
1 876 800 

1 876 801 
1 876 802 

1 876 803 
1 876 804 

1 876 805 
1 876 806 
1 876 807 

1 876 808 
1 876 809 
288B597A23 

1 876 81 0 
1 876 81 1 

1 876 81 2 
1 876 81 3 

1 876 814  
1 876 81 5 
1 876 81 6 

1 876 81 7 
1 876 81 8 
288B601 A24 
288B601A25 

1 876 81 9 
1 876 820 
1 878 933 --------
1 876 821 
1 876 822 

Technical Data 
41 -020 

Page 27 

Case 
Size 

FT-21 

FT-21 

FT-21 

FT-31 

FT-31 

FT-31 
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Technical Data 
41 -020 

Page 28 

Overcu rrent, Directional.  S ingle  Phase, 60 H e rtz, Continued 
For Phase and Ground Fault Protection 

Type Type of Contacts Indicating Current Range: 
and Protection Contactor Amps Ac 
Time Switch@ Time 
Curve Unit 

CR D-9@<Z) Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

Very Current and 4-1 2 
i nverse Voltage 

Polarized 0.5-2.5 
208 volt/30 sec 
230 amp/1 sec 

2-6 

4-1 2 

CRD-11  @ <Z)  Ground Spst-cc 0.2/2.0 0.5-2.5 
amp de 2-6 

Extremely Current and 4-1 2 
inverse Voltage 

Polarized 0.5-2.5 

2-6 

4-1 2 

Overcu r rent, Di rectional,  Negative Sequence, Time Overcurrent 
For Ground Fau lt Protection 

Type Contacts I ndicating Current Range: 
and Contactor Amps Ac 

l iT 
Unit@ 

None 

2-8 
4-1 6 

4-1 6 
1 0-40 

1 0-40 
20-80 

None 

2-8 
4-1 6 

4-1 6 
1 0 -40 

1 0-40 
20-80 

Time Switch@ Time I nstantaneous 
Curve --- �--
CRQ-9 Spst-cc 0.2/2.0 

amp de 
Very 
inverse 

® Denotes item available from stock. 
CD ® ® @ ® ®  Standard notes, see page 3. 
<Zl See page 35 for potential polarizing transformers. 

U nit Trip: liT Unit@ · - ----
0.5-2.5 None 

2-6 
4-1 2 

0.5-2.5 2-8 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

Relay Data 

I nternal Style Case 
Schematic Number  Size 

5704561 1 876 823 FT-31 
1 876 824 
1 876 825 

5704560 1 876 826 
1 876 827 

1 876 828 
1 876 829 

1 876 830 
1 876 831 

5704561 1 955 395 FT-31 
1 955 396 
1 955 397 

5704560 289B230A1 7 
289B230A1 8 

289B230A1 9 
289B230A20 

289B230A21 
289B230A22 

Relay Data 

Internal Style Case 
Schematic Number Size 

1 84A965 774B230A09 FT-42 
774B230A1 0 
774B230A1 1 

1 84A966 774B230A1 2 
774B230A1 3 
774B230A1 4 
774B230A1 5 

774B230A1 6 
774B230A1 7 
774B230A1 8 

774B230A1 9 
774B230A20 
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Overcurrent, Directional.  S ingle  Phase, With Instantaneous Trip U n it 
24/48/1 25/250 Volt De Control 
Type, Application I ndicating Current Range: Relay Data 
Time Curve Contactor Amps Ac 
and Switch@ Time I nstantaneous I nternal 
Contacts U nit Trip Schematic 

I RC-2@ G round 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault amp dc 4-1 6 

Short Detection 1 0-40 
20-80 

Spst-cc Current 2-6 4-1 6 
Polarized 1 0-40 

20-80 
230 amps/1 sec 

4- 1 2 1 0-40 
20-80 

I RC-5@ G round 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault amp dc 4 - 1 6  

Long Detection 1 0-40 
20-80 

Spst-cc 
Current 2-6 4 - 1 6 
Polarized 1 0-40 

20-80 
230 amps/1 sec 

4-1 2 1 0-40 
20-80 

I R C-6@ Ground 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault a m p d c  4- 1 6 

Definite Detection 1 0-40 
20-80 

Spst-cc 
Current 2-6 4 - 1 6 
Polarized 1 0-40 

20-80 
230 amps/1 sec 

4-1 2 1 0-40 
20-80 

I RC-7@ G round 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault amp dc 4-1 6 

Moderately Detection 1 0-40 
inverse 20-80 

Spst-cc Current 2-6 4-1 6 
Polarized 1 0-40 

20-80 
230 amps/ 1  sec 

4-1 2 1 0-40 
20-80 

I RC-8@ G round 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault amp dc 4-1 6 

I nverse Detection 1 0-40 
20-80 

Spst-cc 
Current 2-6 4-1 6 
Polarized 1 0-40 

20-80 
230 amps/1 sec 

4 - 1 2  1 0-40 
20-80 

I RC-9@ Ground 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault amp dc 4 - 1 6  

Very Detection 1 0-40 
inverse 20-80 

Spst-cc Current 2-6 4-1 6 
Pola rized 1 0-40 

20-80 
230 am ps/1 sec 

4-1 2 1 0-40 
20-80 ------·--

I R C- 1 1 @ G round 0.2/2.0 0.5-2.5 2-8 1 84A034 
Fault amp dc 4-1 6 

Extremely Detection 1 0-40 
inverse 20-80 

Spst-cc Cu rrent 2-6 4 - 1 6 
Polarized 1 0-40 

20-80 
230 am ps/1 sec 

4-1 2 1 0-40 
20-80 

® Denotes item available from stock. 
(!)@@@)®@ Standard notes, see page 3. 

May, 1986 

Style 
Number 
289B435AOS 
289B435A1 0 
289B435A1 1 
289B435A1 2 

289B435A1 3 
289B435A1 4 
289B435A1 5 

289B435A1 7 
289B435A1 8 

289B523A09 
289B523A1 0 
289B523A1 1 
289B523A1 2 

289B523A1 3 
289B523A 1 4  
289B523A1 5 

289B523A1 7 
289B523A1 8 

289B436A09 
289B436A1 0 
289B436A1 1 
289B436A1 2 

289B436A1 3 
289B436A1 4 
289B436A1 5 

289B436A1 7 
289B436A1 8 

289B437A09 
289B437A1 0 
289B437A1 1 
289B437A1 2 

289B437A1 3 
289B437A1 4 
289B437A1 5 

289B437A1 7 
289B437A1 8 

289B438A09 
289B438A1 0 
289B438A1 1 
289B438A1 2 

289B438A1 3 
2898438A1 4 
289B438A1 5 

2898438A1 7 
2898438A1 8 

289B439A09 
289B439A1 0 
289B439A1 1 
2898439A1 2 

2898439A1 3 
2898439A1 4 
2898439A1 5 

2898439A1 7 
2898439A1 8 

2898931 A09 
2898931 A1 0 
2898931 A1 1 
2898931 A1 2 

289B931 A 1 3  
289893 1 A1 4 
289B931 A1 5 

2898931 A1 7 
2898931A1 8  

Case 
Size 
FT-31 

FT-31 

FT-31 

FT-31 

FT-31 

FT-31 

FT-31 

Technical Data 
41 -020 

Page 29 
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Technical Data 
41 -020 

Page 30 

Overcurrent, D i rectional,  Single Phase, With I nstantaneous Trip U n it,  Continued 
24/48/1 25/250 Volt De Control 

Type, Application Indicating 
Time Curve Contactor 
and Switch@ 
Contacts 

I R D-6(i)(D Ground 0.2/2.0 
Fault amp dc 

Definite Detection 

Spst-cc Current 
and Voltage 
Polarized 

230 a mps/1 sec 
208 volts/30 sec 

I R D-7(i)(D G round 0.2/2 .0 
Fault a m p dc 

Moderately Detection 
i nverse 

Current 
Spst-cc and Voltage 

Polarized 

230 amps/1 sec 
208 volts/30 sec 

I R D-B®CD Ground 0.2/2.0 
Fault amp de 

I nverse Detection 

Spst-cc Current 
and Voltage 
Polarized 

230 amps/1 sec 
208 vo lts/30 sec 

I R D-9(i)(D G round 0.2/2.0 
Fault amp de 

Very Detection 
i nverse 

Current 
Spst-cc and Voltage 

Pola rized 

230 amps/1 sec 
208 vo lts/30 sec 

I R D-1 1 (i)(D G round 0.2/2.0 
Fault amp de 

Extremely Detection 
inverse 

Current 
Spst-cc and Voltage 

Polarized 

230 a m ps/1 sec 
208 volts/30 sec 

® Denotes item available from stock. 
CD ® ® ® ® ®  Standard footnotes, see page 3. 
0 See potential polarizing transformers, page 35. 

Current Range: Relay Data 
Amps Ac 
Time Instantaneous Internal 
Un it Trip (I) Schematic 

0.5-2.5 2-8 1 84A020 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

0.5-2.5 2-8 1 84A020 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

0.5-2.5 2-8 1 84A020 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4 - 1 2 1 0-40 
20-80 

0.5-2.5 2-8 1 84A020 
4-1 6 

1 0-40 
20-80 

1 -4 1 -4 
2-8 
4-1 6 

1 0-40 
20-80 

2-6  4-1 6 
1 0-40 
20-80 

4- 1 2 1 0-40 
20-80 

0.5-2.5 2-8 1 84A020 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

Style Case 
Number Size 

289B446A09 FT-41 
289B446A1 0 
289B446A1 1 
289B446A1 2 

289B446A1 3 
289B446A1 4 
289B446A1 5 

289B446A1 7 
289B446A1 8 

289B447A09 FT-41 
289B447A1 0 
289B447A1 1 
289B447A1 2 

289B447A1 3 
289B447A1 4 
289B447A1 5 

289B447A1 7 
289B447A1 8 

289B448A09 FT-41 
289B448A1 0 
289B448A1 1 
289B448A1 2 

289B448A1 3 
289B448A1 4 
289B448A1 5 

289B448A1 7 
289B448A1 8 

289B449A09 FT-41 
289B449A 1 0 @  
289B449A1 1 @  
289B449A1 2 

289B449A35 
289B449A34 
289B449A1 6 
289B449A33 
289B449A32 

289B449A1 3 
289B449A1 4 
289B449A1 5 

289B449A1 7 
289B449A1 8 

289B932A09 FT-41 
289B932A1 0 
289B932A1 1 
289B932A1 2 

289B932A1 3 
289B932A1 4 
289B932A1 5 

289B932A1 7 
289B932A1 8 
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Overcurrent, Directional, Single Phase, With I nstantaneous Trip U n it, Conti nued 
24/48/1 25/250 Volt De Control 

Type, Application I ndicating Current Range: Relay Data 
Time Curve Contactor Amps Ac 
and Switch@ Time I nstantaneous I nternal 
Contacts U nit Trip Schematic 

I R P-7@Q) G round 0.2/2.0 0.5-2.5 2-8 1 84A033 
Fault amp de 4-1 6 

Moderately Detection 1 0-40 
i nverse 20-80 

Spst-cc Voltage 
2-6  1 -4 

4-1 6 
Polarized 1 0-40 

20-80 

208 volts/30 sec 4-1 2 1 0-40 
20-80 

I R P-8@Q) G round 0.2/2.0 0.5-2.5 2-8 1 84A033 
Fault amp de 4-1 6 

Inverse Detection 1 0 -40 
20-80 

Spst-cc 
Voltage 2-6  4-1 6 
Polarized 1 0-40 

20-80 

208 volts/30 sec 4-1 2 1 0-40 
20-80 

I R P-9@Q) Ground 0.2/2.0 0.5-2.5 .5-2  1 84A033 
Fault amp de 2-8 
Detection 4-1 6 

Very 1 0-40 
i nverse 20-80 

Spst-cc 
Voltage 

2-6  4-1 6 Polarized 
1 0-40 
20-80 

208 volts/30 sec 4-1 2 1 0-40 
20-80 

I R P-1 1 @Q) G round 0.212.0 0.5-2.5 2-8 1 84A033 
Fault amp de 4-1 6 

Extremely Detection 1 0 -40 
inverse 20-80 

Spst-cc Voltage 2-6  4-1 6 
Polarized 1 0 -40 

20-80 

208 volts/30 sec 4-1 2 1 0-40 
20-80 

Type, Application I ndicating CS-1 Control Current Range: 
Time Curve Contactor Auxil iary Circuit: Amps Ac 
and Switch Switch Volts Time I nstantaneous 
Contacts De U nit Trip 

IRV-2@ Phase 0.2/2.0 4811 251250 48/1 251250 0.5-2.5 1 -4 
Fault amp de volts 2 -8 

Short Detection 2 ICS units de 4-1 6 
per relay 1 0-40 

Spst-cc Voltage 20-80 
Polarized 

2-6  4-1 6 
1 20 volts 1 0-40 
60 Hertz 20-80 

4-1 2 4-1 6 
1 0-40 
20-80 

® Denotes item ava i lable from stock. 
<D® ® @ ® ® Standard footnotes, see page 3. 
0 See potential polarizing transformers, page 35. 

May, 1986 

Style 
Number 

2898442A09 
2898442A1 0 
289B442A1 1 
289B442A1 2 

289B442A1 6 
289B442A1 3 
2898442A1 4 
289B442A1 5 

2898442A1 7 
289B442A1 8 

2898443A09 
2898443A1 0 
289B443A1 1 
2898443A1 2 

2898443A1 3 
2898443A1 4 
2898443A1 5 

2898443A1 7 
289B443A1 8 

289B444A1 6 
2898444A09 
289B444A1 0 
289B444A1 1 
2898444A1 2 

289B444A1 3 
2898444A1 4 
2898444A1 5 

289B444A1 7 
2898444A1 8 

289B933A09 
2898933A1 0 
2898933A1 1 
2898933A1 2 

2898933A1 3 
289B933A1 4 
289B933A1 5 

2898933A1 7 
289B933A1 8 

Relay Data 

I nternal Style 
Schematic Number 

1 85A421 2908089A18 
2908089A09 
2908089A1 0 
2908089A1 1  
2908089 A 1 2  

290B089A13  
290B089A14 
290B089A1 5 

2908089A1 9  
290B089A16 
2908089A17 

Case 
Size 

FT-31 

FT-31 

FT-31 

FT-31 

Case 
Size 

Technical Data 
41 -020 

Page 3 1  
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Tech nical Data 
41 -020 

Page 32 

Overcurrent, D i rectional and Time, With I nstantaneous Trip U n it, Continued 
24 or 48/1 25/250 Volt De Control 

Type, Application I ndicating CS-1 Control Current Range: Relay Data 
Time Curve Contactor Auxil iary Circuit: Amps Ac 
and Switch Switch Volts Time I nstantaneous Internal 
Contacts De Un it Trip Schematic 

I RV-6@ P h ase 0.2/2.0 48/125/250 48/ 1 25/250 0.5-2.5 1 -4 1 85A421 
Fault amp de volts 2-8 

Definite Detection 2 ICS units de 4- 1 6 
per relay 1 0-40 

Spst-cc Voltage 20-80 
Polarized 

2-6 4- 1 6  
1 20 volts 1 0-40 
60 Hertz 20-80 

4-1 2 4-1 6 
1 0-40 
20-80 

I RV-7@ Phase 0.2/2.0 48/1 25/250 48!1 25/250 0.5-2.5 1 -4 1 85A421 
Fault amp de volts 2 -8 

Moderately Detection 2 ICS u n its de 4-1 6 
inverse per relay 1 0-40 

Voltage 20-80 
Spst-cc Polarized 

2-6 4- 1 6 
1 20 volts 1 0-40 
60 Hertz 20-80 

4- 1 2  4- 1 6 
1 0-40 
20-80 ----.------

I RV-8@ Phase 0.2/2.0 48/1 25/250 48/ 1 2 5/250 0.5-2.5 1 -4 1 85A421 
Fault amp de volts 2 -8 

I nverse Detection 2 ICS units de 4-1 6 
per case 1 0-40 

Spst-cc Voltage 20-80 
Polarized 

2-6 4-1 6 
1 20 volts 1 0-40 
60 Hertz 20-80 

4-1 2 4 -1 6  
1 0-40 
20-80 

I RV-9@ Phase 0.2/2.0 48/125/250 48/ 1 2 5/250 0.5-2.5 1 -4 1 85A421 
Fault amp de volts 2-8 

Very Detection 2 ICS units de 4- 1 6  
Inverse per case 1 0-40 

Voltage 20-80 
Spst-cc Polarized 

2 -6 4-1 6 
1 20 volts 1 0-40 
60 Hertz 20-80 

4-1 2 4- 1 6  
1 0-40 
20-80 

I RV-1 1 @  Phase 0.2/2.0 48/1 25/250 48/ 1 25/250 0.5-2.5 1 -4 1 85A421 
Fault amp de volts 2 -8 

Extremely Detection 2 1CS un its de 4-1 6 
inverse per relay 1 0-40 

Voltage 20-80 
Spst-cc Polarized 

2-6 4-1 6 
1 20 volts 1 0-40 
60 Hertz 20-80 

4- 1 2  4-1 6 
1 0-40 
20-80 

® Denotes item ava i lable from stock. 
GJ ® ® @  ® ® Standard footnotes, see page 3. 

Style Case 
Number Size 

290809 1 A 1 8  FT-31 
290B091 A09 
290809 1A10  
290809 1 A1 1 
290809 1 A 1 2  

290B091 A  1 3  
290B091 A 1 4  
290809 1 A 1 5  

290B09 1 A 1 9  
290809 1 A 1 6  
2908091 A 1 7  

290B092A18 FT-31 
2908092A09 
290B092A1 0  
2908092A 1 1  
2908092A 1 2  

2908092A 1 3  
290B092A14 
2908092A15 

290B092A19 
2908092A1 6  
290809 2A 1 7  

290B093A18 FT-31 
2908093A09 
2908093A10 
2908093A1 1 
290B093A1 2  

2908093A1 3  
290B093A1 4  
2908093A 1 5  

290B093A 1 9  
290B093A1 6  
290B093A1 7  

290B094A1 8  FT-31 
2908094A09 
2908094A 1 0  
2908094A 1 1  
2908094A 1 2  

2908094A 1 3  
2908094A 1 4  
2908094A 1 5  

2908094A1 9  
2908094A 1 6  
290B094A1 7  

290B095A1 8  FT-31 
2908095A09 
290B095A1 0  
290B095A 1 1  
290B095A1 2  

2908095A1 3  
2908095A1 4  
290B095A1 5  

290B095A 1 9  
2908095A1 6  
2908095A1 7  
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Overcurrent, Directional, N egative Sequence, Instantaneous and Time 
24/48/1 25/250 Volt De Circuit 

Type, Application Indicating 
Time Curve Contactor 
and Switch 
Contacts @ 

I R 0-2 Ground 0.2/2.0 
Detection amp de 

Short 

Spst-cc 

I RQ-5 G round 0.2/2.0 
Detection amp de 

Long 

Spst-cc 

I R Q-6 G round 0.2/2.0 
Detection amp de 

Definite 

Spst-cc 

I RQ-7 Ground 0.2/2.0 
Detection amp de 

Moderately 
inverse 

Spst-cc 

I R0-8 G round 0.2/2.0 
Detection amp de 

1 .0 amp de 

® Denotes item available from stock. 
CD ® @ ® ® ®  Standard footnotes, see page 3. 

May, 1986 

Current Range: 
Amps Ac 
Time I nstantaneous 
Unit Trip 

0.5-2.5 2-8 
4 - 16  

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0 -40 
20-80 

0.5-2.5 2-8 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

0.5-2.5 2-8 
4- 1 6  

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4 - 1 2  1 0-40 
20-80 

0.5-2.5 2-8 
4-1 6 

1 0-40 
20-80 

2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

0.5-2.5 2-8 
4-1 6 

1 0-40 
20-80 

2-6 4 - 1 6  
1 0-40 
20-80 

4-1 2 1 0 -40 
20-80 

0.5-2.5 1 0-40 

Relay Data 

Internal Style 
Schematic Number 

1 85A096 774B233A09 
774B233A1 0 
774B233A1 1 
774B233A1 2 

774B233A1 3 
774B233A1 4 
774B233A1 5 

774B233A1 6 
774B233A1 7 

1 85A096 774B234A09 
774B234A1 0 
774B234A1 1 
774B234A1 2 

774B234A1 3 
774B234A1 4 
774B234A1 5 

774B234A1 6 
774B234A1 7 

1 85A096 774B235A09 
774B235A1 0 
774B235A1 1 
774B235A1 2 

774B235A1 3 
774B235A1 4 
774B235A1 5 

774B235A1 6 
774B235A1 7 

1 85A096 774B236A09 
774B236A1 0 
774B236A1 1 
774B236A1 2 

774B236A1 3 
774B236A1 4 
774B236A1 5 

774B236A1 6 
774B236A1 7 

1 85A096 774B237A09 
774B237A1 0 
774B237A1 1 
7748237A1 2 

774B237A1 3 
774B237A1 4 
774B237A1 5 

774B237A1 6 
774B237A1 7 

848A61 7  774B237A22 

Case 
Size 

FT-42 

FT-42 

FT-42 

FT-42 

FT-42 

Technical Data 
41 -020 

Page 33 
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Technica l  Data 
41 -020 

Page 34 

Overcurrent, D i rectional, Negative Sequence, Instantaneous and Ti me, Continued 
24/48/1 25/250 Volt De Control 

Type, Application Indicating Current Range: Relay Data 
Time Curve Contactor Amps Ac 
and Switch Time I nstantaneous I nternal 
Contacts @ Un it Trip<J) Schematic 

.5-2 1 85A096 
I R 0-9 Ground Fault 0.2/2.0 0.5-2.5 2-8 

Detection amp de 4-1 6 
Very 1 0-40 
inverse 20-80 

Spst-cc 2-6 4-1 6 
1 0-40 
20-80 

4-1 2 1 0-40 
20-80 

Instantaneous, Directional Single Phase Overcurrent Unit 

Type, Application I ndicating CS-1 Instantaneous Voltage 
Time Curve Contactor Auxiliary Unit Range: Rating 
and Contacts Switch@ Switch Amps: Ac (Continuous) 

K R C  Ground Fault 1 .0 a m p  0.5-2.0 
Detection de 1 -4 

I nstantaneous Current 2-8 
Polarized 4-1 6 

Spst-cc 230 amps/1 sec 1 0-40 

K R D <J)  Ground Fault 1 .0 amp 0.5-2.0 
Detection de 1 -4 

I nstantaneous Dual 2-8 
Polarized 4-1 6 
208 volts/30 sec 1 0-40 

Spst-cc also 230 amps/1 sec 

K R P <J)  Ground Fault 1 .0 amp 0.5-2.0 
Detection de 1 -4 
Voltage 2-8 

Instantaneous Polarized 4-1 6 
208 volts/30 sec} 1 0-40 

Spst-cc 230 amps/1 sec 

KRV Phase Fault 1 .0 am p  24 to 0.5-2.0 1 32 ac 
Detection de 250 v 1 -4 

I nstantaneous Voltage de 2-8 
Polarized 4-1 6 

Spst-cc 1 20 volts 1 0 -40 
60 Hertz 20-80 

® Denotes item available from stock. 
<D ® ® @)  ® ® Standard footnotes, see page 3. 
0 See potential polarizing transformers, page 35. 

Style Case 
Number Size 

774B238A1 9 
774B238A09 FT-42 
7748238A1 0 
7748238A1 1 
774B238A1 2 

774B238A1 3 
7748238A1 4 
7748238A1 5 

774B238A1 6 
7748238A1 7 

Relay Data 
I nternal Style Case 
Schematic N umber Size 

1 83A022 289B1 45A1 7 FT-31 
289 B1 45A1 8 
2898 1 45A1 9 
2898 1 45A20 
289B1 45A21 

1 83A41 2 28981 45A31 
289B1 45A32@ 
289B1 45A33 
289B1 45A34 
289B 1 45A35 

1 83A025 289B1 45A25 
289B1 45A26@ 
28981 45A27 
289B1 45A28 
289B1 45A29 

1 85A456 289B1 45A09 
28981 45A1 0 
289B1 45A1 1 
289B1 45A1 2 
289B1 45A1 3 
289B 1 45A1 4 
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Technical Data 
41 -020 

Overcurrent, D i rectional,  N egative Sequence, With Instantaneous Overcurrent U n it 

Type, Application I ndicating Current Range: Relay Data 
Time Curve Contactor Amps Ac Internal Style Case 
and Contacts SwitchQ) Schematic N umber Size 

KRO Ground 1 .0 0.5-2.0 1 84A546 7748232A1 3 FT-42 
Detection amp de 1 -4 7748232A09 

I nstantaneous 2-8 7748232A1 0 
4-1 6 7748232A1 1 

1 0-40 7748232A1 2 

Instantaneous, Directional, Single Phase Overcurrent Unit 

Type Application I ndicating Current Range: Relay Data 
Time Curve Contactor Amps Ac Internal Style Case 
and Contacts SwitchQ) Schematic Number Size 

KR D-4@(!) Ground 1 .0 0.5-2.0 629A509 2938307A09@ FT-31 
Detection amp de 1 -4 2938307A1 0 

Instantaneous 2-8 2938307A1 1 
208 volts/30 sec 

Spst-cc 0.2/2.0 0.5-2.0 762A542 2938307 A 1 2@ 
amp de 1 -4 2938307 A 1 3@ 

2-8 2938307A1 4 
4-1 6 2938307A1 6 

1 0-40 2938307A1 5 

KRD-5@(!) Ground None 0.5 763A068 606871 8A09 FT-31 
Spst-co Carrier Start 

Potential Polarizing Transformers, Single Phase (Product Bulletin 42-871 for dimensions)® 

Volt-amps 

50 

Type and 
Contacts 

Frequency, 
Hertz 

50/60 

Polarization 

:_P:_ri:_
m:_a.:cry:_V_o:_l

_
ts __ 

� 
______ Secondary 

Line to Line to Volts 

Line Neutral 

1 1 5  
200 
200 

Current 
Rat ing:  
Amps Ac 

66.5 
1 1 5  
1 1 5  

1 1 5  
66.5 

1 1 5  

Directional Units Indicating 
�N�u

-
m�b_e

_
r --�P�i

-
c�ku_p 

_
_

_
_ Contactor 

Switch@ 

�
C
_
o:_m:o:p:_e:_n:_sa::_:t:_ed�at:_: _____ Connections 

Volt- !"ower Primary/Secondary 
amps Factor 

25 1 00% 

Relay Data 

Internal 
Schematic 

Connect 
wye/broken delta 

Style 
N umber 

Overcurrent, D i rectional, Instantaneous, For U nder Or Over Power, Single P hase 

K H - 1  
Spdt 

1 20 volt, 
60 Hertz 

5 .02 amp 

Overcurrent, D i rectional, Instantaneous, Under Power 

K H-21 
Spst 

1 20 volt, 
60 Hertz 

5 2 .02 amp 
each 

None 
1 .0 amp 
0.2/2.0 amp 

None 

1 85A51 3 
1 88A563 
836A832 

1 87A659 

Overcurrent, D i rectional, Instantaneous, With Watt Characteristics For Overpower 

KH-2 1 20 volt, 0.5-2.0 0.5-2.0 None 
Spdt 60 Hertz amp 

-----
Overcurrent, D i rectional, For D i rectional Lockout of Load Changer 

K H - 2  1 20 volt. 0.5-2 
Spdt 60 Hertz .02-0.1 

(i Changed or  added since previous issue. 
® Denotes item available from stock. 
CD ® ® ® ® ®  Standard notes, see page 3. 

2 
2 

0 See potential polarizing transformers, this page. 

1 88A206 

836A862 
862A794 

® Refer to Instrument Transformer Sales, Measurement and Control Div., Raleigh, NC, for price and shipment.(i 

May, 1 986 

290B807A09 
290B807A1 1 
2908807A13 

1 957 936 

292841 0A09 

2908732A1 1 
2908732A1 2 

Case 
Size 

FT-21 

FT-21 

FT-21 

FT-21 

Page 35 

Style 
Number 

9626A06G01 C11 
9626A06G02CII 
9626A06G03CII 
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Technical Data 
41 -020 

Page 36 

Overcurrent, B reaker Fai lure, Non- Directional,  Instantaneous 
Type Ampere Range: Ac I ndicating 
and Phase Ground Contactor 
Contacts U nits U nit Switch@ 

KC-4 0.5-2.0 0.5-2.0 0.2/2.0 
1 -4 1 -4 amp de 
2-8 0.5-2.0 
2-8 1 -4 
2-8 2-8 

1 0-40 1 0 -40 

1 0-40 1 0-40 1 .0 amp dc 
2-8 2-8 
2-8 0.5-2.0 

4-1 6 4-1 6 0.2/2.0 amp de 

0.5-2.0 0.5-2.0 0.2/2.0 
1 -4 1 -4 amp de 
2-8 2-8 
2-8 0.5-2.0 
2-8 1 -4 

1 0-40 1 0-40 

Overcurrent, Negative Sequence, Three Phase 
Tvpe Application Neutral 
and Location 
Contacts 

COO® Generator At relay 
With self- Protection 
contained Remote 
filter from relayQ) 

Spst-cc 

POO Phase 
With self- Protection 
contained 
filter 

Spst-cc 

SOQ Generator 
Protection 

® Denotes item available from stock. 
CD ® ® ® ® ®  Standard notes, see page 3. 
(fJ Use one style number 7881A01G03 (15/5 Amps) auxil­

iary cu rrent transformer when zero sequence current in 
relay can exceed 0.3 per unit. Refer to Instrument 
Transformer Dept., Raleigh, NC, for transformer pricing 
and shipment. 

@ Includes remote monitor negative sequence current 
type KX241. 

I ndicating 
Contactor 
Switch@ 

0.2/2.0 
amp de 

0.2/2.0 
amp de 

0.2/2.0 
amp de 

Control 
Voltage: 
De 

48/1 25 

250 

Time U nit 
Current 
Range: 
Amps Ac 

3-5  

3-5 

0.2-1 .0 

0.5-2.5 

2-40 

Relay Data 
I nternal Style Case 
Schematic Number Size 

1 88A640 293B004A09@ FT-41 
293B004A1 0@ 
2938004A 1 3@ 
293B004A1 4@ 
293 B004A 1 1  @ 
293B004A1 5 

629A91 5 293B004A1 6 
293B004A1 9 

837A984 7 1 5B568A1 8 

1 88A640 71 5B568A1 9 

1 88A640 293B004A21 
293B004A22 
293B004A23 
293B004A25 
293B004A26 
293B004A27 

Circuit Relay Data 
Control I nternal Style Case 
Volts: Schematic Number Size 
De 

1 82A973 3499A08A09@ FT-21 

1 83A484 3499A08A 1 1  ® 

�-

24-48 1 83A794 774B289A1 1 
1 25-250 774B289A09 

24-48 7748289A1 2 
1 25-250 7748289A1 0@ 

48- 1 25 1 334069 1 333D85A01 FT-32 
1 333D85A02 ® 
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S B FU Sol id State Rack Mou nted B reaker Fai l u re Relay 
Type Description Ampere Range: Ac 

Ground 

SBFU 3 Overcurrent Elements 10 -0.5-2.0 
(J) 1 Timer 

4 Overcurrent Elements 10 -0.5-2.0 
1 Timer 

4 Overcurrent Elements 10 -0.5-2.0 
2 Timers 

Solid State Breaker Failure, Contact Output$ 

Type Current 8F I  Control 
Range Timer Timer 

S B F-1 0.5-1 3.5 A 25-1 75 ms 1 50-250 ms 

(utilizes 
AR Relay 
Output) 

.05-1 .3A 25-175 ms 1 50-250 ms 

0.5-13.5A 25-1 75 ms 1 50-250 ms 

50-500 ms 1 50-600 ms 

® Denotes item available from stock. 
CD@@@@@ Standard footnotes, see page 3. 
0 Pnce mcludes harness assembly wh1ch IS requ 1 red when 

the relay IS sold loose and unmounted. 

Phase 

lA- Ic  

2-8 

1 . - 1 8 - l c  
2 -8  

1 . - 1 8 - l c  

2 -8  

No .  of 
Overcurrent 
Units 

3 

3 

4 

4 

Enter 3 foot harness as separate item, style no. 202C761 G02.8 
Cil Changed or added since previous issue. 

May, 1 986 

Timer Control Tripping 
Range: Voltage Voltage: 
Seconds Vdc 

.05-.4 1 25 Vdc 48/1 25/250 

0.1 -1 .0 48 Vdc 

.05-.4 1 25 Vdc 48/1 25/250 

Two Timers 1 25 Vdc 48/1 25/250 

.05-0.4 

.05-0.4 

.05-0.4 48 Vdc 48/1 25/250 

.05-0.4 

Control Indicating Tripping Internal 
Voltage Contactor Voltage Schematic 

Switch 
@ De 

2 ICS 
U n its/relay 

48 Vdc 0.2/2.0 48/1 25/250 775881 3 
amp de 

1 25 Vdc 

250 Vdc 

48 Vdc 2 1CS 48/1 25/250 1487831 
125 Vdc Units/relay 
250 Vdc 0.2/2.0 

amp de 

48 Vdc 
1 25 Vdc 
250 Vdc 

125 Vdc 

Logic 
Drawing 

264C402 

205C984 

264C403 

264C403 

205C400 

Style 
Number 

1 529F93A01 ® 

1 529F93A02@ 

1 529F93A03@ 

1 529F93A08 
1 529F93A09 
1 529F93A10 

1 529F93A04@ 
1 529F93A05@ 
1 529F93A06@ 

1 529F93A1 2  

Techn ical Data 
41 -020 

Page 37 

Style 
Number 

265C728A 1 2  

265C728A1 3  

204C1 79A34 

204C1 79A32 

204C 1 79A33 

Case 
Size 

- ·----

FT-32 
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Solid State Overcurrent Relay, Contact O utput 
Type Voltage Indicating 

Supply Contactor Switch 
0.2/2.0 amp. de 

SI-T 48/1 25 de Without 

With 

Over- U nder- Reverse Current, De 
Type Application Scale 
and 
Contacts 

D-3 Over-under Left 
current zero 

Spdt-cc 
and co 

Over-under Left 
current/volts zero 

High 
contact 
capacity 

2 CS switches 
in contact 
circuit 

Over- under- Center 
reverse zero 
current 

Over-under- Center 
reverse zero 
current 

High 
contact 
capacity 

2 CS switches 
in contact 
circuit 

Over current Suppressed 
zero 

® Denotes item available from stock. 
<D®a>®®® Standard notes, see page 3. 
CD Self-contained rectifier. No contactor switch or indicator. 

AC (60 Hz) Current 
Rating: Amps Three 
Overcurrent Units 

0.5-1 6 
2-64 

0.5-1 6 
2-64 

Operating Range: De 
Mi l l ivolts Volts 

0 - 10  
0-50 
0- 100 
0-1 50 
0-200 

0-6 rna ac 

0 - 10  

0-50 

0- 100 

0-200 

0-75 

0-1 50 

0-250 

.75-0-.75 
ma-de 

5-0-5 
50-0-50 

1 00-0- 1 00 

5-0-5 

40-80 
20-40 
75-1 50 

Internal Style Case 
Schematic Number 

6682D43 6681 D78A01 FT-22 
6681 D78A03 

6682D42 6681 D78A02 
6681 D78A04 

Control Relay Data 
Volts I nternal Style Case 
De Schematic Number Size 

1 82A787 1 876 035® FT-21 
1 955 867 
288B869A1 7 
288B869A1 6 
1 876 036 

1 82A788 288B869A30(1) 

48 1 82A786 288B868A 1 3  
1 25 288B868A1 4 
250 288B868A1 5 

1 25 288B868A31 

48 288B868A1 6 
1 25 288B868A1 7 
250 288B868A1 8 

48 288B868A1 9 
1 25 288B868A20 
250 288B868A21 

48 288B868A28 
1 25 288B868A29 
250 288B868A30 

48 288B868A22 
1 25 288B868A23 
250 288B868A24 

48 288B868A25 
1 25 288B868A26 
250 288B868A27 

1 82A787 1 956 890 FT-21 

1 876 037 
1 961 205 
1 876 038 

48 1 82A786 1 878 292 
1 25 1 878 1 52 
250 1 878 1 53 

1 82A787 1 876 040 
288B869A1 4 
288B869A1 5 
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Westinghouse Electric Corporation 
Relay and Telecomm u nications Division 
Coral Springs, FL 33065 
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September, 1 986 
Supersedes Technica l  Data 41 -020, 
page 1 7, dated August, 1 986 
Mai led to : E, D, C/4 1 - 1 00A 

Basic System 
The basic MPR Progra m m able Protective 
relay provides mult i-fu nct ion protection for 
th ree phase ale motors as fo l lows : 

Standard Functions 
• Overload 
• Locked Rotor 
• Insta ntaneous Phase Overcu rrent 
• Instantaneous G round 
• Phase Unba lance 
• Phase Reversal 
• Jam 
• Load Loss 

Device 
(5 1 ) 
(5 1 ) 
(50) 
(50N) 
(46) 
(46) 
(5 1 ) 
(37) 

Trip ind ication and contact output a re pro­
vided for a l l  protective functions.  Alarm 
indication and contact output a re provided 
for conditions which change g radua l ly. A l l  
measured quantities, a l a rm and tr ip  sett ings 
may be selected and displayed d ig ita l ly  on 
the front panel .  Term ina ls  a re ava i lab le  for 
emergency restart. 

Power Supply 
Sta ndard power supply is 1 2 5  volts dc/1 20 
volts ac. The ct secondary rat ing must be 
specified. The motor frequency m ay be 50 
or 60 hertz and is field selectable.  

Options 
• Phase Different ia l  
• Over temperature 

Device 
(87) 
(38, 49) 

Temperature sensing via im bedded RTD's 
may be ordered for motor wind i ngs, motor 
bea rings, load bear ings a nd load case. The 
relay wi l l  process up to six motor wind ing 
RTD's, two motor bear ing RTD's, two load 
bear ing RTD's and one load case RTD. 

Catalog Number 
The re lay is i dentified by a cata log number  
wh ich  defines the options desired in  accor­
dance with the table. Th is  nu mber should 
be used for  orderi ng.  

Westinghouse Electric Corporation 
Relay a n d  Teleco m m u n ications D iv is ion 
Cora l  Spr ings,  FL 33065 

Techn ical Data 
41-020 

Page 1 7  

Type M P R  
Programmable 
Motor Protection 
Relay 

MPR Motor Protection Relay 

Basic Relay . . . . . . . . . . . . . . . . . . .  . 

Motor Type . . . . . . . . . . . . . . . . . . .  . 
I nduction * 

Power Supply Voltage 
48 Volts de . . . . . . . . . . . . . . . . .  . 
1 25 Vdc/1 20 Vac . . . . . . . . . . . .  . 
250 Vdc . . . . . . . . . . . . . . . . . . . .  . 
240/208 Vac . . . . . . . . . . . . . . . . .  . 

Ct Secondary Rating 

3 

B 

4 
1 
2 
CD 

5 A . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
1 A . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

RTD Options 
Motor Windings. . . . . . . . . . . . . .  2 
Al l  motor RTD's . . . . . . . . . . . . . .  3 
Motor and load RTD's . . . . . . . .  4 
No RTD's . . . . . . . . . . . . . . . . . . . .  9 

Phase Differential 
Req u i red . . . . . . . . . . . . . . . . . . . . D 

Not req u i red . . . . . . . . . . . . . . . . .  N 

Emergency Restart Feature . . . . . A 

* For synch ronous m otor a pp l icat ion refer to 
factory. 

CD Consult Factory. 
(!I Changed or added since previous issue. 

Typical Catalog Number 
MPR 3 B 1 A 3 D A <9 

TT 
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J une, 1 985 
Supersedes TD 41 -020, pages 5-1 6  
dated May, 1 984 

Mai led to : E, D, C/4 1 - 1 00A 

Type H i - Lo C O  Relay 

Westinghouse Electric Corporation 
Relay and Teleco m m u nications Division 
Coral Spri ngs, FL 33065 

Techn ical Data 
41 -020 

Protective Relays 
41-100: Cu rrent 
Non-Directional 

Page 5 

Overcurrent, N o n - D i rectional,  Single- Phase, Non-Torque Controlled Extended Range, 60 H e rtz 

Type 

H i - lo C0-2 

H i- lo C0-5 

H i-lo C0-6 

Hi-lo C0-7 

H i - lo C0-8 

Time Contacts 
Curve 

Short Spst 

Dpst 

long Spst 

Dpst 

Definite Spst 

Dpst 

Moderately Spst 
Inverse 

---·-
Dpst 

---�- ----- · --
Inverse Spst 

Dpst 

® Denotes item available from stock. 
(j)@Q)@@@ Standard footnotes, see page 3. 

Indicating 
Contactor 
Switch 

0.2/2.0 
Amp de 

0.2/2.0 
Amp de 

0.2/2.0 
Amp de 

0.2/2.0 
Amp de 

0.2/2.0 
Amp de 

Current Range 
Amps: Ac 
Time l nstan-
Unit taneous 

Un it l iT  

.5-2.5 None 
1 - 1 2  None 
.5-2.5 2-48 
1 -1 2 6 - 1 44 
.5-2.5 6- 144 
1 - 1 2  2-48 

.5-2.5 None 
1 -1 2  None 
.5-2.5 2-48 
1 - 1 2  6-1 44 
.5-2.5 6-1 44 
1 - 1 2  2-48 

.5-2.5 None 
1 -1 2 None 
.5-2.5 2-48 
1 - 1 2 6- 144 
.5-2.5 6-1 44 
1 -1 2 2-48 

. 5- 2. 5  None 
1 - 1 2  None 
.5-2.5 2-48 
1 - 1 2  6-1 44 
.5-2.5 6- 144 
1 -1 2 2-48 

.5-2 .5 None 
1 - 1 2  None 
.5-2.5 2-48 
1 - 1 2 6-1 44 
.5-2.5 6 - 144 
1 - 1 2 2-48 

.5-2.5 None 
1 -1 2 None 
.5-2.5 2-48 
1 - 1 2  6 - 1 44 
.5-2.5 6-1 44 
1 - 1 2  2-48 

.5-2.5 None 
1 -1 2 None 
.5-2.5 2-48 
1 - 1 2  6-1 44 
.5-2.5 6-1 44 
1 -1 2  2-48 

.5-2.5  None 
1 - 1 2  None 
.5-2.5 2-48 
1 - 1 2  6 - 144 
.5-2.5 6-1 44 
1 -1 2  2-48 

.5-2.5 None 
1 - 1 2  None 
.5-2.5 2-48 
1 - 1 2  6-1 44 
.5-2.5 6- 144 
1 -1 2  2-48 

.5-2.5 None 
1 - 1 2  None 
.5-2.5 2-48 
1 - 1 2 6-1 44 
.5-2.5 6-1 44 
1 - 1 2  2-48 

Internal Catalog Style Case 
Schematic N umber Number Size 

57D4523 C0-2L1 1 01 N  265C1 95A01 ® FT- 1 1  
57D4523 C0-2H1 101 N 265C1 95A05@ 
3498A02 C0-2L1 1 1 1 N  265C1 95A03@ 
3498A02 C0-2H 1 1 1 1 N  265C1 95A07 ® 
3498A02 C0-2B1 111N 265C1 95A09 
3498A02 C0-2A 1 1 11N 265C1 95A1 1 

57D4524 C0-2L2101 N 265C1 95A02 
57D4524 C0-2H21 01N 265C1 95A06 
3498A03 C0-2L2 1 1 1 N  265C1 95A04 
3498A03 C0-2H2 1 1 1 N  265C1 95A08 
3498A03 C0-2B2111N 265C1 95A1 0 
3498A03 C0-2A21 1 1N 265C1 95A1 2 

57D4523 C0-5L1 101 N 264C897A01 ® FT- 1 1  
57D4523 C0-5H1 1 01N 264C897A05@ 
3498A02 C0-5L 1 1 1 1N 264C897A03 
3498A02 C0-5H 1 1 1 1 N  264C897A07@ 
3498A02 C0-5B 1 1 1 1 N 264C897A09 
3498A02 C0-5A1 1 1 1 N 264C897A1 1 

57D4524 C0-5L2 1 01 N  264C897A02 
57D4524 C0-5H2101N 264C897A06 
3498A03 C0-5L21 1 1N 264C897A04 
3498A03 C0-5H21 1 1 N  264C897A08 
3498A03 C0-5B2111 N 264C897A1 0 
3498A03 C0-5A2 1 1 1 N  264C897A1 2 

57D4523 C0-6L 1 101 N 264C898A01 ® FT- 1 1  
57D4523 C0-6H1 1 0 1 N  264C898A05® 
3498A02 C0-6L11 1 1 N  264C898A03@ 
3498A02 C0-6H1 1 1 1 N  264C898A07@ 
3498A02 C0-6B1111N 264C898A09 
3498A02 C0-6A1 1 1 1 N 264C898A1 1 

57D4524 C0-6L2 1 0 1 N 264C898A02 
57D4524 C0-6H21 01 N 264C898A06 
3498A03 C0-6L21 11N 264C898A04 
3498A03 C0-6H2 1 1 1 N  264C898A08 
3498A03 C0-6B2 1 1 1 N  264C898A1 0 
3498A03 C0-6A21 1 1 N  264C898A1 2 

57D4523 C0-7L11 01N 264C899A01 ® FT-1 1 
57D4523 C0-7H1 101 N 264C899A05@ 
3498A02 C0-7L 1 1 1 1 N  264C899A03@ 
3498A02 C0-7H11 1 1 N  264C899A07@ 
3498A02 C0-7B1 1 1 1 N  264C899A09 
3498A02 C0-7A11 1 1 N  264C899A1 1 

57D4524 C0-7L2101N 264C899A02 
57D4524 C0-7H2 1 0 1 N  264C899A06 
3498A03 C0-7L2 1 1 1 N  264C899A04 
3498A03 C0-7H2 1 1 1 N  264C899A08 
3498A03 C0-7B2 1 1 1 N  264C899A1 0 
3498A03 C0-7A21 1 1 N  264C899A1 2 

57D4523 C0-8L 1 1 01 N  264C900A01 ® FT-1 1 
57D4523 C0-8H1 1 01 N 264C900A05@ 
3498A02 CO-SL 1 1 1 1 N 264C900A03@ 
3498A02 C0-8H 1 1 1 1 N  264C900A07@ 
3498A02 C0-8B1 1 1 1 N  264C900A09 
3498A02 C0-8A1 1 1 1 N  264C900A1 1 

57D4524 C0-8L2101 N 264C900A02 
57D4524 C0-8H2101 N 264C900A06 
3498A03 C0-8L2 1 1 1 N  264C900A04 
3498A03 C0-8H2 1 1 1 N  264C900A08 
3498A03 C0-8B2 1 1 1 N  264C900A1 0  
3498A03 C0-8A2 1 1 1 N 264C900A1 2 www . 
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Page 6 

Type H i-Lo C O  R elay 
Overcurrent, N o n - D i rectional, Single- Phase, Non-Torque Controlled Extended Range, 60 Hertz 

Type Time Contacts Indicating Current Range Internal Catalog 
Curve Contactor Amps: Ac Schematic Number 

Switch Time lnstan-
U nit taneous 

Unit l iT 

H i -Lo C0-9 Very Spst 0.2/2.0 .5-2.5 None 5704523 C0-9L1 101 N 
Inverse Amp de 1 - 1 2  None 5704523 C0-9H1 1 01 N 

.5-2.5 2-48 3498A02 C0-9L 1 1 1 1 N 
1 - 1 2  6-1 44 3498A02 C0-9H 1 1 1 1 N  
.5-2.5 6-1 44 3498A02 C0-9B1 1 1 1 N  
1 -1 2  2-48 3498A02 C0-9A1 1 1 1 N 

Dpst .5-2.5 None 5704524 C0-9L2 1 0 1 N  
1 - 1 2  None 5704524 C0-9H21 01 N 
.5-2.5 2-48 3498A03 C0-9L2 1 1 1 N  
1 - 1 2  6-1 44 3498A03 C0-9H21 1 1 N  
.5-2.5 6-1 44 3498A03 C0-9B21 1 1 N  
1 -1 2  2-48 3498A03 C0-9A21 1 1  N 

H i-Lo C0- 1 1  Extremely Spst 0.2/2.0 .5-2.5 None 5704523 C0- 1 1 l1 101 N 
Inverse Amp de 1 -1 2  None 5704523 C0- 1 1 H1 1 01 N 

.5-2.5 2-48 3498A02 C0-1 1 L1 1 1 1 N 
1 -1 2  6 - 144 3498A02 C0-1 1 H 1 1 1 1 N  
.5-2.5 6-1 44 3498A02 C0-1 1 B1 1 1 1 N  
1 -1 2  2-48 3498A02 C0- 1 1A1 1 1 1 N  

Dpst .5-2.5 None 5704524 C0-1 1L2101N 
1 - 1 2  None 5704524 C0- 1 1 H2 1 0 1 N  
.5-2.5 2-48 3498A03 C0-1 1 L21 1 1 N  
1 - 1 2  6-1 44 3498A03 C0-1 1 H21 1 1 N 
.5-2.5 6-144 3498A03 C0-1 1 B21 1 1 N  
1 -1 2  2-48 3498A03 C0-1 1 A2 1 1 1 N  

N on-Standard C O  Overcurrent, N o n - D i rectional, Single Phase, 60 Hertz 

Type Time Contacts Operation Current Range: Relay Data 
Curve Indicator or Amps ac 

Indicating Time Instantaneous Internal 
Contactor Unit Unit@)@ Schematic 
Switch<l) 

C0-2<6) Short Spst-cc 0.2/2.0 0.5-2.5 None 5704527 
Torque amp de 2-6 
controlled 4-1 2 

0.5-2.5 l iT 2-8 5704529 
liT 4-1 6 
l iT  1 0 -40 
l iT 20-80 

2-6  l iT  2-8 
l iT  4-1 6 
l iT  1 0-40 
liT 20-80 

4-1 2 liT 4-1 6 
liT 1 0-40 
liT 20-80 
liT 40-1 60 

C0-2<6)@ Short Spst-cc 0.2/2.0 0.5-2.5 ITH .25-.5 1 83A786 
with amp de ITH .5-1 .0 
high 2 ICS units ITH 1 -2 
dropout per relay ITH 2-4 
ITH ITH 4-8 

ITH 6-1 2 

2-6 ITH 2-4 
ITH 4-8 
ITH 6-1 2 
ITH 8 - 1 6  
ITH 1 6-32 

4-1 2 ITH 4-8 
ITH 6- 1 2 
ITH 8-1 6 
ITH 1 6-32 

C0-4<6) Long Spst-cc One 4-1 2 liT 20-80 1 83A1 1 5  
Non-torque {step) 0.2/2.0 IT 1 0-40 
controlled amp de 

® Denotes item available from stock. 
(J)@<l)@)@@ Standard footnotes, see page 3. 

Style Case 
Number Size 

264C901 A01 ® FT- 1 1  
264C901 A05@ 
264C901A03@ 
264C901 A07@ 
264C901A09 
264C901 A1 1 

264C901A02 
264C901A06 
264C901 A04 
264C901 A08@ 
264C901 A1 0 
264C901 A1 2 

265C047A01 ® FT-11  
265C047A05@ 
265C047A03@ 
265C047A07@ 
265C047A09 
265C047A1 1 

265C047A02 
265C047A06 
265C047A04 
265C047A08 
265C047A1 0 
265C047A1 2 

-�"· 

Style Case 
Number Size 

289B093A09 FT-1 1 
289B093A1 0 
289B093A1 1 

289B093A1 3 
289B093A1 4 
289B093A1 5 
289B093A1 6 

289B093A1 7 
289B093A1 8 
289B093A1 9 
289B093A20 

289B093A21 
289B093A22 
289B093A23 
289B093A24 

1 83A801 A05 FT- 1 1  
1 83A801A06 
1 83A801 A07 
1 83A801 A08 
1 83A801A09 
1 83A80 1 A1 0 

1 83A801 A21 
1 83A801 A1 7 
1 83A801 A1 8 
1 83A801 A1 9 
1 83A801 A20 

1 83A801 A25 
1 83A801 A26 
1 83A801 A27 
1 83A801 A28 

1 876 247@ FT-21 � 
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N on - Standard C O  Overcurrent, Non-Di rectional, S i ngle Phase, 60 Hertz, Continued 
Type Time Contacts Operation Current Range: Relay Data 

Curve I ndicator or Amps Ac 
I ndicating Time I nstantaneous I nternal 
Contactor 
SwitchaJ 

Unit Unit@)@ Schematic 

C0-5 Long Spst-cc 0.2/2.0 0.5-2.5 None 57D4527 
Torque amp de 2-6 
controlled 4-1 2 
@ 

0.5-2.5 l iT  2 -8  57D4529 
l iT 4-1 6 
l iT 1 0-40 
liT 20-80 

2-6 l iT 2-8 57D4529 
liT 4-1 6 
l iT  1 0-40 
liT 20-80 

4-1 2 l iT  4-1 6 57D4529 
l iT 1 0 -40 
liT 20-80 
liT 40-1 60 

C0-5@@ Long Spst-cc 0.2/2.0 0.5-2.5 ITH .25- .5 1 83A786 
with amp de ITH .5-1 .0 
high 2 I CS u nits ITH 1 -2 
dropout per relay ITH 2-4 
ITH ITH 4-8 

ITH 6-1 2 

2-6  ITH 2-4 1 83A786 
ITH 4-8 
ITH 6-1 2 
ITH 8-1 6 
ITH 1 6-32 

4-1 2 ITH 4-8 1 83A786 
ITH 6-1 2 
ITH 8-1 6 
ITH 1 6-32 

C0-6@ Definite Spst-co 3 am p  4-1 2 None 1 83A055 
Non-Torque ac 
controlled liT 1 0-40 1 83A054 

l i T  20-80 

C0-6@ Defin ite Spst-cc 0.2/2.0 0.5-2.5 None 57D4527 
Torque amp de 2-6 
controlled 4-1 2 

0.5-2.5 l iT  2 -8  57D4529 
liT 4-1 6 
l iT 1 0-40 
liT 20-80 

2-6 liT 2-8 57D4529 
l iT 4-1 6 
I IT 1 0-40 
l iT 20-80 

4-1 2 l iT  4-1 6 57D4529 
liT 1 0-40 
l iT 20-80 
liT 40-1 60 

C0-6@@ Definite Spst-cc 0.2/2.0 0.5-2.5 ITH .25-.5 1 83A786 
with amp de ITH .5-1 .0 
high 2 I CS units ITH 1 -2 
dropout per relay ITH 2-4 
ITH ITH 4-8 

ITH 6-1 2 

2-6 ITH 2-4 1 83A786 
ITH 4-8 
ITH 6-1 2 
ITH 1 2- 1 6  
ITH 1 6-32 

4-1 2 ITH 4-8 1 83A786 
ITH 6-1 2 
ITH 8-1 6 
ITH 1 6-32 

@ Denotes item available from stock. 
(j)@aJ@®@ Standard footnotes, see page 3. 

June, 1 985 

Style 
Number 

289B432A21 
289B432A09 
289B432A1 0 

289B432A22 
289B432A23 
289B432A24 
289B432A25 

289B432A1 2 
289B432A1 3 
289B432A1 4 
289B432A1 5 

289B432A1 6 
289B432A1 7 
289B432A1 8 
289B432A1 9 

1 83A802A05 
1 83A802A06 
1 83A802A07 
1 83A802A08 
1 83A802A09 
1 83A802A1 0 

1 83A802A21 
1 83A802A1 7 
1 83A802A1 8 
1 83A802A1 9 
1 83A802A20 

1 83A802A25 
1 83A802A26 
1 83A802A27 
1 83A802A28 

1 876 248 

1 876 249 
1 876 250 

288B71 5A21 
288B71 5A09 
288B71 5A1 0 

288B71 5A22 
288B71 5A23 
288B71 5A24 
288B71 5A25 

28BB7 1 5A1 2 
288B71 5A1 3 
288B71 5A1 4 
288B71 5A1 5 

288B71 5A1 6 
288B71 5A1 7 
288B71 5A1 8 
288B71 5A1 9 

1 83A803A05 
1 83A803A06 
1 83A803A07 
1 83A803A08 
1 83A803A09 
1 83A803A1 0 

1 83A803A21 
1 83A803A1 7 
1 83A803A1 8 
1 83A803A1 9 
1 83A803A20 

1 83A803A25 
1 83A803A26 
1 83A803A27 
1 83A803A28 

Technical Data 
41 -020 

Page 7 

Case 
Size 

FT- 1 1  

FT-1 1 

FT-21 

FT-11 

FT- 1 1  
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Techn ica l Data 
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Non-Standard CO Overcurrent, N o n - D i rectional, S i ngle Phase, 60 Hertz, Continued 
Type Time Contacts Operation Current Range: Relay Data 

Curve I ndicator or Amps Ac 
Indicating Time I nstantaneous I nternal 
Contactor U nit Un it@® Schematic 
Switch@ 

C0-7® Moderately Spst-cc 0.2/2.0 0.5-2.5 None 5704527 
Torque inverse amp de 2-6 
controlled 4-1 2 

0.5-2.5 liT 2-8 5704529 
liT 4-1 6 
liT 1 0-40 
liT 20-80 

2-6 l iT 2-8 5704529 
l iT 4-1 6  
I IT 1 0-40 
l iT 20-80 

4-1 2 l iT 4-1 6 5704529 
I IT 1 0-40 
l iT 20-80 
liT 40-1 60 

C0-7®® Moderately Spst-cc 0.2/2.0 0.5-2.5 ITH .25-.5 1 83A786 
with inverse amp de ITH .5-1 .0 
high 2 1CS units ITH 1 ·2 
dropout per relay ITH 2-4 
ITH ITH 4-8 

ITH 6-1 2 

2-6 ITH 2-4 1 83A786 
ITH 4-8 
ITH 6-1 2 
ITH 8-1 6 
ITH 1 6-32 

4-1 2 ITH 4-8 1 83A786 
ITH 6-1 2 
ITH 8-1 6  
ITH 1 6-32 

C0-8® I nverse Spst-co 3 am p  4 - 1 2  None 1 83A055 
Non-torque ac l iT  1 0-40 1 83A054 
controlled liT 20-80 1 83A054 

C0-8@ I nverse Spst-cc 0.2/2.0 0.5-2.5 None 5704527 
Torque amp de 2-6 
controlled 4-1 2 

0.5-2.5 l iT 2-8 5704529 
l iT 4-1 6 
I IT 1 0-40 
liT 20-80 

2-6 l iT 2-8 5704529 
liT 4-1 6 
liT 1 0-40 
liT 20-80 

4-1 2 l iT 4-1 6 5704529 
l iT 1 0-40 
liT 20-80 
liT 40-1 60 

C0-8®® I nverse Spst-cc 0.2/2.0 0.5-2.5 ITH .25-.5 1 83A786 
with amp de ITH .5-1 .0 
high 2 ICS un its ITH 1 - 2  
dropout per relay ITH 2-4 
ITH ITH 4-8 

ITH 6-1 2 

2-6 ITH 2-4 1 83A786 
ITH 4-8 
ITH 6-1 2 
ITH 8-1 6 
ITH 1 6-32 

4 - 1 2  ITH 4-B 1 83A786 
ITH 6-1 2 
ITH 8-1 6 
ITH 1 6-32 

® Denotes item available from stock. 
<D®C»®®® Standard notes, see page 3. 

Style Case 
Number Size 

288B71 6A09 FT-1 1 
288B71 6A1 0 
288B71 6A1 1 

288B71 6A1 3 
288B71 6A1 4 
288B71 6A1 5 
288B71 6A1 6 

288B71 6A1 7 
288B71 6A1 8 
288B71 6A1 9 
288B71 6A20 

288B71 6A21 
288B71 6A22 
288B71 6A23 
288B71 6A24 

1 83A804A05 FT-1 1 
1 83A804A06 
1 83A804A07 
1 B3A804A08 
1 83A804A09 
1 83A804A1 0 

1 83A804A21 
1 83A804A1 7 
1 83A804A1 8 
1 83A804A1 9 
1 83A804A20 

1 83A804A25 
1 83A804A26 
1 83A804A27 
1 83A804A28 

1 876 251 FT-21 
1 876 252 
1 876 253 

288B71 7A09 FT-11 
288B71 7A1 0 
288B71 7A1 1 

288B71 7A1 3 
288B71 7A1 4 
288871 7A1 5 
288B71 7A1 6 

288B71 7A1 7 
288B71 7A1 8 
288B71 7A1 9 
288B71 7A20 

288B71 7A21 
288B71 7A22 
288B71 7A23 
288B71 7A24 

1 84A004A05 FT-1 1 
1 84A004A06 
1 84A004A07 
1 84A004A08 
1 84A004A09 
1 84A004A1 0 

1 84A004A21 
1 84A004A1 7 
1 84A004A1 8 
1 84A004A1 9 
1 84A004A20 

1 84A004A25 
1 84A004A26 
1 84A004A27 ·"""""" 
1 84A004A28 
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N o n-Standard CO Overcurrent, N o n - D i rectional, S i ngle Phase, 60 H e rtz, Continued 

Type Time Contacts Operation 
Curve I ndicator or 

I ndicating 
Contactor 
Switch@ 

C0-9@ Very Spst-co 3 amp 
Non-torque I nverse ac 
controlled 

C0-9@ Very Spst-cc 0.2/2.0 
Torque I nverse amp de 
controlled 

C0-9@@ Very Spst-cc 0.2/2.0 
with I nverse amp de 
high 2 ICS u nits 
dropout per relay 
ITH 

C0-1 1 @  Extremely Spst-co 3 am p  
Non-torque I nverse ac 
controlled 

C0-1 1 @  Extremely Spst-cc 0.2/2.0 
Torque I nverse amp de 
controlled 

C0-1 1 @@ Extremely Spst-cc 0.2/2.0 
with I nverse amp de 
high 2 ICS units 
dropout per relay 
ITH 

@Denotes item available from stock. 
(j)@@@@@ Standard footnotes, see page 3. 

June, 1985 

Current Range: Relay Data 
Amps Ac 
Time 
U nit 

4 - 1 2 

0.5-2.5 
2-6 
4 - 1 2 

0.5-2.5 

2-6 

4- 1 2 

0.5-2.5 

2-6 

I nstantaneous 
U nit@@ 

- -- ---- - � -- � ---
None 
l iT 1 0-40 
liT 20-80 

None 

l iT  2 -8  
l iT  4 - 1 6 
l iT  1 0-40 
liT 20-80 

l iT 2-8 
l iT  4 - 1 6  
l i T  1 0-40 
liT 20-80 

l iT  4- 1 6 
l i T  1 0-40 
l i T 20-80 
liT 40-1 60 

I nternal 
Schematic 

1 83A055 
1 83A054 
1 83A054 

5704527 

5704529 

57 04529 

57 04529 

��----�---
ITH .25-.5 1 83A786 
ITH .5- 1 .0 
ITH 1 -2 
I T H  2-4 
ITH 4-8 
ITH 6- 1 2 

ITH 2-4 1 83A786 
ITH 4-8 
I T H  6 - 1 2  
ITH 8 - 1 6  
I T H  1 6-32 --�---

4-1 2 ITH 4-8 
ITH 6- 1 2 
ITH 8-1 6 
ITH 1 6 -32 

---·-- -��----
4 - 1 2  None 

liT 1 0 -40 
liT 20-80 

1 83A786 

·-- - - ----·-------- ----
1 83A055 
1 83A054 
1 83A054 - ----------- - - - - - - - ----

0.5-2.5 
2-6 
4 - 1 2  

0.5-2.5 

2-6 

4- 1 2 

None 

l i T  2-8 
l iT  4- 1 6 
l iT  1 0-40 
liT 20-80 

- -- ---�-
l iT 2-8 
l iT 4-1 6 
l iT  1 0-40 
l iT  20-80 � �-- ----------
l iT  4- 1 6 
l iT  1 0-40 
l i T  20-80 
I IT 40-1 60 

5704527 

57 04529 

Style Case 
N umber Size 

----- ��---- - -��---� 
1 876 254 FT-21 
1 876 255 
1 876 256 

288B71 8A09 FT- 1 1  
288B71 8A1 0 
288B71 8A1 1 

288B71 8A1 3 
288B71 8A1 4 
288B71 8A1 5 
288B71 8A1 6 

288B71 8A1 7 
288B7 1 8A1 8 
288B71 8A1 9 
288B71 8A20 

288B7 1 8A21 
288B71 8A22 
288B71 8A23 
288B71 8A24 

1 83A805A05 FT-1 1 
1 83A805A06 
1 83A805A07 
1 83A805A08 
1 83A805A09 
1 83A805A1 0 

1 83A805A21 
1 83A805A1 7 
1 83A805A1 8 
1 83A805A1 9 
1 83A805A20 

1 83A805A25 
1 83A805A26 
1 83A805A27 
1 83A805A28 --�----
1 876 257 FT-21 
1 876 258 
1 876 259 -- --- ------ - -�---�-
289B094A09 FT-1 1 
289B094A1 0 
289B094A1 1 

-
- - - --- -

289B094A1 3 
289B094A1 4 
289B094A1 5 
289B094A1 6 ----�- ----- -

289B094A1 7 
289B094A1 8 
289B094A1 9 
289B094A20 ___ _. -----

-�-
289B094A21 
289B094A22 
289B094A23 
289B094A24 

- ------------- ------ - - - -- -

. 1 - .5 ITH .5- 1 .0 1 83A786 1 961 555 FT- 1 1  
0.5-2.5 I T H  .25-.5 1 83A806A05 
0.5-2.5 ITH .5-1 .0 1 83A806A06 
0.5-2.5 ITH 1 -2 1 83A806A07 
0.5-2.5 ITH 2-4 1 83A806A08 
0.5-2.5 ITH 4-8 1 83A806A09 
0.5-2.5 ITH 6 - 1 2 1 83A806A1 0 

-
--

-
-

2-6 ITH 2-4 1 83A786 1 83A806A21 
I TH 4-8  1 83A806A1 7 
I T H  6- 1 2  1 83A806A1 8  
I T H  8-1 6 1 83A806A1 9 
ITH 1 6- 32 1 83A806A20 

-------- - --
--

-
-

4 - 1 2  ITH 4-8 1 83A786 1 83A806A25 
I TH 6-1 2 1 83A806A26 
I T H  8-1 6 1 83A806A27 
ITH 1 6-32 1 83A806A28 www . 
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Overcurrent, Solid State, Single Phase, Non-Directional, 60 Hertz 

Type Time Curve Output Current Range: Amps Ac 
Time Unit Instantaneous Unit 

SC0-2T Short Spst 0.5- 1 2  1 -35 multiplier 
SCO-ST Long cc of time tap 
SC0-6T Definite 
SC0-7T Moderately Inverse 
SCO-ST I nverse 
SC0-9T Very I nverse 
SC0-1 1T Extremely Inverse 

Overcurrent, N o n - D i rectional, I nstantaneous 
Type 

KC-2 

Spst-cc 

K0-1 

Spdt-cc & co 

Current Range: Amps Ac I ndicating 
�
S

,
:
-
in
.c.
g
-;-
le
�

U
C'n

�it
=:_:_c=c..:...:....:.::.

"'D:-o-u-;-b,-le--cUc;-n,o:c.t-----contactor 
Switch@ Switch@ 

.5-2 
2-8 

.5-2 
4-1 6 
1 -4 

.5-2 
1 -4 
2-8 
4-1 6 

1 0-40 

0.2/2.0 
amp de 

1 amp de 

0.2/2.0 
amp de 

Overcurrent, N o n - D i rectional, Instantaneous, 60 Hertz 
Type 

K0-3 

Indicating 
;;;;:.:..:..::.c..:,-:..:..::.=::...:...:.::_ _-=-_-;--;-------contactor Switch: 
Current Range, Ac 
Phase Amps Ground Amps 
=-:-:-:--'------:-:cc-,---_._,----Amp De 
2-Unit 1 -Unit 

1 0-40 1 0-40 0.2-2.0 

0.5-2.0 0.5-2.0 None 
1 -4 1 -4 
2-8 2-8 
2-8 0.5-2.0 
2-8 1 -4 

4-1 6  4-1 6 
4-1 6  1 -4 
4-1 6 2-8 

1 0-40 1 0-40 
1 0-40 1 -4 

Over and U ndercu rrent 

Indication Internal Schematic 

Separate for 6706067 
time & 
ins!. outputs 

Relay Data 

Internal Schematic 

837A454 

1 84A044 

1 88A392 

Contacts Relay Data 

Internal Schematic 

Spst-cc 629A41 3 

Spst-co 1 84A045 

Style Number 

6706D99A02 
6706D99A05 
6706D99A06 
6706D99A07 
6706D99A08 
6706D99A09 
6706D99A1 1 

Style N umber 

670B326A1 0 
670B326A1 1 
670B326A09@ 
670B326A1 2 
670B326A1 3 

1 961 1 46 
1 963 1 35 

1 963 1 36 
1 963 521 
1 963 296 

Style Number 

1 958 078 

1 962 353 
1 963 702 
1 961 1 45 
1 962 523 
1 963 005 

1 962 953 
1 963 733 
1 962 868 
1 962 1 81 
1 963 626 

Type Construction Contacts Indicating Current Range: Amps Ac Relay Data 
(adjustable 
front and back) 

COD Without taps 
® 

With taps Spdt-cc on 
undercurrent 
and 

c overcurrent 
Without taps 

® Denotes item available from stock. 
® Price change or addition since previous issue. 
<D®®®®® Standard footnotes, see page 3. 

Contactor 
Switch@ 

None 

None 

0.2/2.0 
amp de 
ICS on overcurrent 
circuit 

Time I nternal Style 
U n it Schematic N umber 

.1 -.4 1 84A541 289B979A31 
.2-.8 289B979A32 

0.5-2.5 1 84A371 289B979A1 7 
2-6 289B979A1 8 
4-1 2 289B979A1 9 

0.5-2 1 84A541 289B979A29 

1 .5-6 289B979A30 

.5-2.0 1 85A430 1 962 735 

.2-.8 289B979A37 

Case Size 

FT-11 

Case Size 

FT-31 

FT-21 

Case Size 

FT-41 

Case Size 

FT-1 1 
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Overcurrent, N o n - D i rectional, S i n g le Phase With and Without Auxi l iary Time Delay U n it 

Type and Auxiliary Current Range: Amps Ac 
Time Curve Time Delay Time Unit 

Unit Spst-cc 
(6 Cycles) 

COM-5<2)(I) Without 0.5-2.5 

Long 
2-6 

4-1 2 

With 0.5-2.5 

2-6 

4-1 2  

0.5-2.5 

2-6 

4-1 2 

COM-6 Without 0.5-2.5 

Definite 
2-6 

4-1 2 

COM-7 Without 0.5-2.5 

Moderately 
inverse 2-6 

4-1 2 

® Denotes item available from stock. 
® Price change or addition since previous issue. 
<D®®@®@ Standard footnotes, see page 3. 
cr> Relays with time delay auxiliary unit suitable for 
use on de control circuits rated 24/48/1 25/250 volts 
de. Shipped connected for 1 25-volt de service. 

June, 1985 

liT 
M 1 @)  

4-1 6  
1 0-40 

1 0-40 
20-80 
20-80 
40- 1 60 

1 0-40 
20-80 
20-80 
40-1 60 

2-8 
4-1 6 

1 0-40 
1 0-40 
20-80 
20-80 
40-160 

1 0-40 
20-80 
20-80 
40- 1 60 

2-8 
4-1 6  

1 0-40 

4-1 6  
1 0-40 

20-80 
40-1 60 
40-160 

4-1 6 
1 0-40 

1 0-40 
20-80 
20-80 
40-160 

1 0-40 
20-80 
20-80 
40-1 60 

4-1 6 
1 0-40 

1 0-40 
20-80 
20-80 
40-1 60 

1 0-40 
20-80 
20-80 
40-1 60 

Indicating 
IT Unit ITH Unit Contactor 
M 2  ® Switch® 

None 2-4 0.2/2.0 
2-4 amp de 

2 ICS units 
4-8 per relay 
4-8 

1 6-32 
1 6-32 

6 - 1 2  
6-1 2 

1 6-32 
1 6-32 

None 2-4 
2-4 

4-8 
1 6-32 

4-8 
1 6-32 
1 6-32 

6-1 2 
6-1 2 

1 6-32 
1 6-32 

1 -4 None 
1 -4 
2-8 

2-8 
2-8 

1 0-40 
1 0-40 
20-80 

None 2-4 0.2/2.0 
2-4 amp de 

2 ICS units 
4-8 per relay 
4-8 

1 6-32 
1 6-32 

6-1 2 
6-1 2 

1 6-32 
1 6-32 

None 2-4 0.2/2.0 
2-4 amp de 

2 ICS un its 
4-8 per relay 
4-8 

1 6-32 
1 6-32 

4-8 
6-1 2 

1 6-32 
1 6-32 

Relay Data 
Internal 
Schematic 

1 83A989 

1 84A036 

1 84A276 

1 83A989 

1 83A989 

Technical Data 
41 -020 

Page 1 1  

Style Case 
Number Size 

289B355A09 FT-21 
289B355A10 

289B355A 1 1  ® 
289B355A12® 
289B355A1 5  
289B355A1 6  

289B355A1 3 
289B355A14 
289B355A1 7 
289B355A1 8 

289B456A09 FT-21 
289B456A1 0 

289B456A1 3 
289B456A21 
289B456A14 
289B456A 1 5  
289B456A1 6 

289B456A 1 7  
289B456A1 8 
289B456A1 9 
289B456A20 

289B51 1 A09 FT-21 
289B51 1 A1 0  
289B51 1 A1 1  

289B51 1 A1 2  
289B51 1 A1 3  

289B51 1 A1 4  
289B51 1 A1 5  
289B51 1 A1 6  

290B471A09 FT-21 
290B471A10 

290B47 1 A1 1 
290B471 A1 2  
290B471 A1 3  
290B471A14 

290B47 1 A 1 5  
290B47 1 A1 6 
290B47 1 A 1 7  
290B47 1 A 1 8  

290B472A09 FT-21 
290B472A1 0 

290B472A1 1 
290B472A1 2 
290B472A1 3 
290B472A1 4 

290B472A1 5 
290B472A1 6 
290B472A 1 7  
2908472A1 8 
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Overcurrent, N o n - D i rectional,  Single Phase With and Without Auxil iary Time Delay U n it, Continued 
Type and Auxiliary Current Range: Amps Ac 
Time Curve Time Delay Time Unit 

Un it Spst-cc 

C O M -8 Without 0.5-2.5 

Inverse 2-6 

4-1 2  

With 2-6 
(6 Cycles) 

4-1 2 

CO M -9 Without 0.5-2.5 

Very 2-6 
inverse 

4-1 2 

C O M -1 1 @  Without 0.5-2.5 

Extremely 2-6 
inverse 

4-1 2 

With 2-6 
(7 Cycles) 

4-1 2  

® Denotes item available from stock. 
® Price change or addition since previous issue. 
CD®®®®® Standard footnotes, see page 3. 

l iT Un it 
lfl 1 @ 

4-1 6  
1 0-40 

1 0-40 
20-80 
20-80 
40-1 60 

1 0-40 
20-80 
20-80 
40-1 60 

1 0-40 
1 0-40 

1 0-40 

4-1 6 
1 0-40 

1 0-40 
20-80 
20-80 
40-1 60 

1 0-40 
20-80 
20-80 
40-160 

4-1 6  

4-1 6  
1 0-40 

1 0-40 
20-80 
20-80 
40-1 60 

1 0-40 
20-80 
20-80 
20-80 
40-1 60 

1 0-40 

1 0-40 

Indicating Relay Data 
IT U nit ITH Un it Contactor Internal 
# 2  ® Switch Schematic 

None 2-4 0.2/2.0 1 83A989 
2-4 amp de 

2 ICS un its 
4-8 per relay 
4-8 

1 6-32 
1 6-32 

6-1 2 
6-1 2 

1 6-32 
1 6-32 

None 4-8 1 84A036 
8-1 6 

8-1 6 

None 2-4 0.2/2.0 1 83A989 
2-4 amp de 

-----2 ICS units 
4-8 per relay 
4-8 

1 6-32 
1 6-32 

6-1 2 
6-1 2  

1 6-32 
1 6-32 
1 6-32 

None 2-4 0.2/2.0 1 83A989 
2-4 amp de 

2 ICS un its 
4-8 per relay 
4-8 

1 6-32 
1 6-32 

6-1 2 
2-4 
6-1 2 

1 6-32 
1 6-32 

None 6-1 2 1 84A036 

6-1 2  

Style Case 
Number Size 

290B473A09 FT-21 
290B473A1 0 

290B473A1 1 
290B473A1 2 
290B473A1 3 
290B473A1 4 

290B473A1 5 
290B473A1 6 
290B473A1 7 
290B473A1 8 

290B473A27 FT-21 
290B473A25 

290B473A26 

290B474A09 FT-21 
290B474A1 0 

290B474A1 1 
290B474A1 2 
290B474A1 3 
290B474A1 4 

290B474A1 5 
290B474A1 6 
290B474A1 7 
290B474A1 8 
290B474A1 9 

290B475A09 FT-21 �. 
290B475A1 0 

290B475A1 1 
290B475A1 2 
290B475A1 3 
290B475A1 4 

290B475A1 5 
290B475A1 9 
290B475A1 6 
290B475A1 7 
2900475A1 8 

290B475A24 

290B475A25 
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Overcurrent, Voltage Controlled, Non-Directional, S i n g le Phase, Continued 
Type Time Adjust-

Curve able 
Voltage 
Range 

COV-6 Definite 80-100 
® volts ac 

COV-7 Moderately 80-100 
® inverse volts ac 

COV-8 I nverse 80- 1 00 
® volts ac 

® Denotes item available from stock. 
® Price change or addition since previous issue. 
<D®@@@@ Standard footnotes, see page 3. 

June, 1985 

Contacts Indicating 
Contactor 
Switch 
@ 

Spst-cc 0.2/2.0 
amp de 

Spst-cc 0.2/2.0 
amp de 

Spst-cc 0.2/2.0 
amp de 

Current Range: 
Amps Ac 
Time lnstant11neous 
Un it Trip: l iT Un it@ 

0.5-2.5 None 
2-6 
4-1 2 

0.5-2.5 2-8 
4-1 6  

1 0-40 

2-6 2-8 
4-1 6  

1 0-40 
20-80 

4- 12  4-1 6 
1 0-40 
20-80 
40-1 60 

0.5-2.5 None 
2-6 
4- 12  

0 5-2.5 2-8 
4-1 6 

1 0-40 

2-6 2-8 
4-1 6 

1 0-40 
20-80 

4- 12  4-1 6 
1 0-40 
20-80 
40-1 60 

0.5-2.5 None 
2-6 
4-1 2  

0.5-2.5 2-8 
4-1 6 

1 0-40 

2-6 2-8 
4-1 6 

1 0-40 
20-80 

4-1 2 4-1 6 
1 0-40 
20-80 
40-1 60 

Relay Datti 

Internal 
Schematic 

1 83A047 

1 83A048 

1 83A048 

1 83A048 

1 83A047 

1 83A048 

1 83A048 

1 83A048 

1 83A047 

1 83A048 

1 83A048 

1 83A048 

Style 
Number 

288B774A1 9 
1 878 495 
1 878 496 

288B774A20 
288B774A21 
288B774A22 

1 878 497 
1 878 498 
1 878 499 
1 878 500 

1 878 501 
1 878 502 
1 878 503 
1 878 504 

288B773A1 9 
1 878 505 
1 878 506 

288B773A20 
288B773A21 
288B773A22 

1 878 507 
1 878 508 
1 878 509 
1 878 510  

1 878 51 1 
1 878 5 1 2  
1 878 51 3 
1 878 5 1 4  

288B776A20 
1 876 243® 
1 876 244 

288B776A21 
288B776A22 
288B776A23 

1 878 51 5 
1 878 51 6 
1 878 517® 
1 878 5 1 8  

1 878 51 9 
1 878 520 
1 878 521 
1 878 522 

Technical Data 
41 -020 

Page 1 3  

Case 
Size 

FT-21 

FT-21 

FT-21 
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Technical Data 
41 -020 

Page 1 4  

Overcurrent, Voltage Control led, N o n - D i rectional.  S i ng le Phase, Continued 

Type Time Adjustable Contacts I ndicating 
Curve Range Contactor 

Switch@ 

COV-9® Very 80-1 00 Spst-cc 0.2/2.0 
i nverse volts ac amp de 

COV-1 1 ®  Extremely 80-100 Spst-cc 0.2/2.0 
i nverse volts ac amp de 

Phase Balance, Three Phase 
Type Contacts I ndicating Taps 

Contactor 
Switch@ 

C M ®  Spst-cc 0.2/2.0 amp de 1 ,  2, or 3 amps 

Ratio Ground Relay, Three Phase, Four Wire, Non-Directional 
Type Contacts 

CGRS!i Spst-cc 

C8 Changed or added since previous issue. 

® Denotes item available from stock. 

I ndicating 
Contactor 
Switch@ 

0.2/2.0 amp de 

® Price change or addition since previous issue. 
<D®@@@@ Standard footnotes, see page 3. 

Current Range: Amps Ac Relay Data 

Time Instantaneous Internal Style 
U n it Trip: l iT Unit@ Schematic Number 

0.5-2.5 None 1 83A047 288B775A1 9 
2-6 1 876 245 
4-1 2 1 876 246 

0.5-2.5 2-8 1 83A048 288B775A20 
4-1 6 288B775A21 

1 0-40 288B775A22 

2-6 2-8 1 83A048 1 878 523 
4-1 6 1 878 524 

1 0-40 1 878 525 
20-80 1 878 526 

4-1 2 4-1 6 1 83A048 1 878 527 
1 0-40 1 878 528 
20-80 1 878 529 
40-1 60 1 878 530 

0.5-2.5 None 1 83A047 1 956 083 
2-6 1 956 084 
4-1 2 1 956 085 

0.5-2.5 2-8 1 83A048 1 956 086 
4-1 6 1 956 087 

1 0-40 1 956 088 

2-6 2-8 1 83A048 1 956 089 
4-1 6 1 956 090 

1 0-40 1 956 091 
20-80 1 956 092 

4-1 2 4-1 6 1 83A048 1 956 093 
1 0-40 1 956' 094 
20-80 1 956 095 
40-1 60 1 956 096 

Continuous Ralay Data 
Current I nternal Relay 
Rating Schematic Style No. 

7 762A81 2 290B960A21 @ 

Internal Relay 
Schematic Style No. 

3529A06 1 345081 A01 ® 

Case 
Size 

FT-21 

FT-21 

Case 
Size 

FT-31 

Case 
Size 

FT-21 
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Type SMP Relay 

SMP Type and Style Code 

Style 5 4 4 B 4 0 0 A O O  

.--------lJ I 
SMP 

TYPE 
SEE DB 41 -560 (E )  

Page 5 

Eg .  5 4 4 B 4 6 A 1 2 

SU PPLY RATI N G  
1 - 1 20/240V 60 Hz 
2 - 1 25 V.D.C. 
3 - 24148 V.D.C. 

RTD AND 
CASE TYPE 

0 - 10 !1 Cu FT - 20 
1 - 1 00 !1 Ni  FT - 20 
2 - 1 00 n Pt FT - 20 
3 - 1 20 !1 Ni FT - 20 
4 - No RTD FT - 20 
5 - 1 0  f! C u FT - 32 
6 - 1 00 !1 Ni  FT - 32 
7 - 1 00 !1 Pt FT - 32 
8 - 1 20 !1 N i FT - 32 
9 - No RTD FT - 32 

J J  �----,l 

June, 1985 

SMP - 6  1 20/240V 
60 Hz 

For 50 Hz specify s im.  to S# except 50 Hz. 
For 250 VDC Su pply specify s im.  to S# except 250 VDC. 

1 00 !1 Pt FT - 20 CASE 

When orderi ng,  specify: 
1 .  Type 
2. Style nu mber 
3. Qua ntity 

Technical Data 
41 -020 

Page 1 5  
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Technical  Data 
41 -020 

Page 1 6  

Type SMP Relay: For Complete Motor Protection 
For Synchronous Motors it i s  assumed that Static S l i psyn® or equivalent wi l l  be provided as wel l .  

All S M P  Relays include the following 
Motor Protection 
• Overload 
• Sta l l  
• Phase Cu rrent U n b a l a nce 
• G round Fau lt 
• Trip and Alarm An nunciation 

Select the relay type required based on the additional features required from the table below. 

Type 

SMP-64 

SM P-54 

SMP-06 

SMP-05 

SMP-02 

SM P-01 

SMP-65 

SM P-55 

SM P-61 

SMP-51 

SMP-21 

SMP-1 1 

Power Sup 
Voltage 

ply 

1 20/240V 50 /60 Hz 

1 25 VDC 

Case Trip 
and 
Alarm 
Reset 

FT-32 Self 

f'� FT-32 

FT-32 Hand 

FT-20@ 
or FT-32 

FT-32 Self 

RTD LogicCD Bea ring CD Phase 
& Digita l Temp. Temp. Fault 
Ph.  U n ba lance Mon itor Detector 
Indication 

Yes Yes Yes 

No 

No Yes 

No 

No Yes 

No ------
Yes Yes Yes 

No -· 
No Yes 

No 

�. Yes 

No 

1 Yes Yes SM P-66 

SMP-56 

SM P-62 

SM P-52 

SMP-22 

SMP- 1 2  

SMP-67 

SM P-57 

SMP-63 

F-�
-

No 

No 

Yes 

No 

� 
� I 

Hand 

No 

Yes 

lNo 

I 

CD For use with the fol lowi ng RTD types suppl ied in the motor 
10 Ohm Copper 

1 00 Ohm Nickel 
1 00 Ohm Platinum 
1 20 Ohm N ickel 

Yes --------------
No ---- --- --

Yes Yes 

No 

�-�� 
No Yes 

No 

Yes 

No 

Relay Data DB 41 -560 

Style I nterna l  
Number Schematic 

See Page 1 5  281 5C25 

2682C39 

281 5C25 

2682C39 

281 5C25 

2682C39 

281 5C25 

2689C39 

For rated accuracy RTD leads must be 3 wire;  matched with i n  0.20% of RTD resistance and lead resistance must be less than 25% of RTD 
resistance. 

@ The FT-20 case is not fu l ly drawout. 

Note: The FT-20 case is not fu l ly drawout. Relays for 1 20/240V 50/60 Hz power su pply voltage can be suppl ied with FT-32 fu l ly d rawout 
Flexitest case for an addit ion of $60.00 l ist each for relays in FT-20 cases. 

Westinghouse E l ectric Corporation 
Relay and Teleco m m u nications Division 
Coral Springs, FL 33065 

June, 1985 
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8 
May 1 ,  1 987 
Supersedes TO 41 -020, pages 1 -4 
dated September 1 ,  1 986 

Mai led to: E, D, C/4 1 - 1 00A 

Alphabetical Index 

R elay Type 

A R . 
ARS . 
A u x i l i a ry Tra nsformers:  

Auto- B a l a nce 
C u rrent . 
I K . 
Potent ia l  Pola riz i n g  . 
I n s u lat ing for HCB Relays 

BL-1 

Page 

. . . . . . . .  1 3 5 
. . . . . . .  1 36 

69 
69 
76 
35 

. . .  1 6 1  

83 

C a b i n ets,  Sheet M eta l ( F o r  MG-6 Typ e )  . . . . . . . .  1 34 
( Fo r  P i l ot W i re Relays) . .  1 6 1  

CA . 
CA- 1 6  
CA-26 
Certification of Relays 
CF-1 . . . . . . . . . . . . . . .  . 
CGRS . . . . . . . . . . . . .  . 

67 
67 
67 

4 
. . . . . . . . . . .  8 1  

CM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1 4  
1 4  

C0-2 ( H i Lo) . 
C0-5 ( H i Lo )  
C 0 - 6  ( Hi Lo )  
C 0 - 7  ( H i Lo )  
C 0 - 8  ( H i Lo) 
C0-9 ( H i Lo )  
C0- 1 1  ( H iLo) . 
C0-2 
C0-4 
C0-5 
C0-6 
C0-7 
C0-8 . .  
C0-9 
C0- 1 1  
C O D  
COM-5 
C O M -6 
C O M - 7  
C O M - 8  
C O M -9 
C O M- 1 1 
coo 
COV-6 . 
COV-7 . 
COV-8 . 
COV-9 . 
COV- 1 1 
C P  
CR-6 
CR-7 
CR-8 
CR-9 
CR- 1 1 
CRC-6 
C RC-8 . .  
CRC-9 . 
C R C- 1 1 
C R D-6 . 
C R D - 7 . 
CR D-8 . .  
CRD-9 
C R D - 1 1 . .  
C R N - 1  
C R P-7 
CRP-8 
CR P-9 
C R P- 1 1  
C R Q -9 . 
CT 

5 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
8 
8 
9 
9 

1 0  
1 1  
1 1  
1 1  
1 2  
1 2  
1 2  
36 
1 3  
1 3  
1 3  
1 4  
1 4  
5 5  
25 
2 5  
2 5  
25 
26 
26 
26 
26 
26 
27 
27 
27 
28 
28 
60 
26 
27 
27 
27 
28 
83 

Westinghouse Electric Corporation 
Relay and Telecommunications Division 
Cora l Springs, FL 33065 

Techn ical Data 
41 -020 

Page 1 

Protective Relay 

Relay Type Page R e l ay Type Page -----------------------------
CV-1 53 
C�2 � 
CV-4 53 
C�5 � 
CV-6 53 
C�7 � 
c� M 
CV-21 54 
CV-22 54 
CV-24 54 
CV-25 54 
CV-26 54 
CV-27 54 
� D . � 
CVE . . . . .  1 23 
CVE-1  1 23 
CVE-2 . . . .  1 23 
CVE-3 1 23 
cvo 55 
CW 59 
ewe 60 
CWO 59 
CWP 60 
CWP-1 60 

D-3 . 38 
DGF.  . . . . . . . . . . . . . . . . . . . . . .  1 30 
D G S H  . 54 
D RC-1  1 2 1  
DT-3 83 
Draw i n g s  . 4 
F lexitest Y Switches a n d  Test P l u g s  . 1 7 2, 1 73 

H-3 . 
HCB- 1 , 2 , 3 .  
H R U  
H U . 
H U - 1  
H U -4 . 
HV-4 

IK Current Tra nsfo r m e r  
I nstruct i o n  Leaflets . 
I nverter (de to a c) . 

I RC-2 
I R C-5 
I RC-6 . 
I RC-7 . 
I RC-8 . 
I RC-9 . 
I RC- 1 1  
I R D-6 . 
I R D-7 
I R D-8 . 
I R D-9 
I R D- 1 1  . 
I R P-7 . 
I R P-8 . 
I R P-9 . 
I R P- 1 1  
I R 0-2 
IRQ-5 
I RQ-6 
I R 0-7 . 
I R Q - 8  . .  
I R 0-9 
I RV-2 
I R V-6 
I R V-7 . .  
I R V-8 
I RV-9 
I R V- 1 1 
ITH . .  
IT . . .  

60 
. 1 6 1 

67, 1 6 1  
68 
68 
68 
60 

76 
4 

. 1 7 1  

29 
29 
2 9  
29 
29 
29 
29 
30 
30 
30 
30 
3 0  
3 1  
3 1  
3 1  
3 1  
3 3  
3 3  
3 3  
3 3  
3 3  
34 
3 1  
3 2  
3 2  
3 2  
32 
32 

. 1 43 
. . . .  1 43 

J L . 
J M . 

KA-1 
KA-4 
KAB 
KC-2 
KC-4 
KD-3 
KD-5 
K D- 1 0  
K D - 1 1 
K - D a r  
K-Dar Test E q u i pment 
KDTG 
KDXG 
KF 
KH-1  
K H -2 
KH-2 1 
KLF 
KLF-1 
K0-1 
K0-3 
KP 
KR 
KRC . 
K R D . 
KR D-4 . 
KRD-5 
K R P . 
K R O . 
KRT . 
K R V . 
KS-3 . .  
KST . . . . . . . . . . . . . . .  . 
KV-1 . . . . . . . . . . . . . . . . . . . .  . 

LC-1  . 
LC-2 . 
L i n e a r  Coupler  Test E q u i p . 

. . . . . . . .  1 29 
. . . .  1 29 

. . . . . . . . .  1 63 
1 6 3  

6 9  
1 0  
36 
75 
75 
75 
75 
7 5  
7 6  
76 
7 6  
8 1  
3 5  
3 5  
35 

. 1 29 
. . 1 29 

1 0  
1 0  
5 5  

. . . . . . .  :I; 
34 
34 
35 
35 
34 
35 
76 
34 
78 
78 
5 5  

6 8  
68 
68 

M DF . . . . . . . . . . . . .  � 
MG-6 . . . . . . . . . .  1 33, 1 34 
Mounting H a rdware . . . . . . . . . . . . . . . 3 
M P R  1 7  
MVH . . . . . . . . .  1 29 
Pote nt ia l  Polar iz ing Transformer 
P M -2 . 
PM-3 . 
PM-4 . 
PM-5 . .  
P M - 1 3 . 
P M -23 
P M -43 . 
P M A  
PMA-1  
P M D  
P M D - 1  
P M G - 1 3 
POO 

R C .  
R C L  . . . . . . . . . . . . .  . 

Reactors:  

35 
. . . . . .  1 62 

1 62 
. . . . . . .  1 6 2  

. . .  1 6 2  

. . .  1 62 
. 1 62 

. . .  1 62 
. . . . . . .  1 62 

. . . . . . . . . .  1 62 
. .  1 6 2  

. . . . . . . . . . .  1 62 
. 1 62 

36 

. . .  1 2 1  
. .  1 2 1  

Neutra l i z i n g  ( Pi l ot W i re Appl icat ion)  . . . . . .  1 63 
M u t u a l  D r a i nage ( Pi l ot Wire 

Appl icat ion)  . . . .  1 63 

(Conti n ued on page 2 )  
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Tech nica l  Data 
41 -020 

Page 2 

Alphabetical Index, Contin ued 

Relay Type 

Resistors: 

Page 

External Series (For MG-6) . . . . . . . . . . . . . . . . .  1 34 
Balancing ( Pilot Wire Application . . . . . . . . . . .  1 63 
Remote Trip (Pilot Wire Application) . . . . . . . .  1 63 

SA-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
SBF-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
SBFU . . .  37 
sc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 
SC-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139 
SC0-2T, 5T, 6T, 7T,  8T, 9T,  1 1 T  . . . . . . . . . . . . . . .  1 0  
SD-2 . . . . . . . . . . . . . . . . . . . . . . . . 75 
SDG- 1 T  . .  . .  . .  . .  . .  . .  . .  . .  . .  77 
WG�T . . . . .  . . . . . . . . . .  77 
WG�T . 77 
SG 

Flex itest . . . . .  . .  . .  1 30 
Front Conn. Molded Base . . . . . . . .  1 3 1 ,  1 3 2  
Rea r Conn .  Molded Base . . . . . . . . . . . . . . . . . . .  1 30 
Time Delay Dropout . . . . . . . . . . . . . . . . . . . . . . .  1 32 

SGR-1 . .  . . . . . . . . . . . . . . 1 2 1 
SGR-51 . .  . .  . . .  . . .  1 22 
SGR-52 . . . . .  1 22 
SGR U-52 . . . . 1 2 2  
SGRU-54 . .  . .  . .  . . . . . .  1 22 
s� . . .  � 
SKD-T . . .  77 
SKD- 1 T . .  77 
s� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
SLB-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
SMP . . . . . . . . . . . . . . .  1 5, 1 6  
SOO . . .  � 
SPP . .  . .  . .  . .  . .  . .  . .  1 74 
SRCU-2 . . . .  1 24 
SRW . 59 
�0 . . . .  1 �  
SSV-T . .  . .  . .  . .  . .  . .  . . 1 42 
STU . . . 1 64 
STU-1 2 . . 1 64 

Application Index 
Section Subject 

Relay Type Page 

SV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 
SV-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 1  
S V F  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 
SVF-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 
SVF-3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 
SVF-31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 
SVT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142 
SX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 44 

TC, TC- 1 0  carrier equipment . . . . . . . . . . . . . . . . . .  CD 
TCF, TCF-1 0 . . . . . . . . . . . . . . . . . . . . . . . . . .  . CD 
TD-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
TD-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 
TD-50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 
TD-51 85 
TD-52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 
TD-53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 
IT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M 
Tone Equipment . . . . . . . . . . . . . . . . . .  CD 
Tooi KH . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  1 7 1  
TR-1 . . . . . . . . . . . . . . . . . . . .  1 36, 1 37 
TR-3 . . . . . . . . . . . . . . . . . . . . . . . . .  1 37 
TRB-1 . . . . . . . . . . . . . . . . . . . . . . . . . .  68, 1 37 
TRB-2 . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . .  1 37 
TRB-3 . . .  . .  . .  . .  . .  . .  . .  . . .  . . . . . . . . . . .  1 37 
TRB-4 . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . . . . . .  1 37 
TT-8, 9, 1 2, 1 6, 1 7, 1 8, 1 9, 2 1  . 1 64 

Page 

41 -075 Flex itest Switches and Auxi l iary Equ ipment 1 7 1 - 1 74 

41 -100 

41 -200 

4 1 -300 

4 1 -400 

4 1 -500 

41 -600 

41 -700 

41 -900 

Current Relays-Non-Directional 
Motor Protection Relay 
Current Relays-Di rectional 

Voltage Relays 

Power and Product Relays 

Differential Relays 

Dista nee Rei ays 

Frequency Relays 
Temperature Relays 
Timing Relays 

Reclosing Relays 

General and Specific Pu rpose Relays 

Pi lot Wire Relaying Equipment 
Power Line Carrier Relaying Equ ipment 
Audio Tone Relaying Equipment 

For Relay-Instrument Switchboards, see Section 40-100. 

5-1 6 
1 7  

25-40 

53-56 

59-60 

67-70 

75-78 

81 -86 

1 2 1 - 1 24 

1 29-144 

1 61 - 1 64 
CD } See Price List 
CD 40-022 
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Ordering Information 
Selling Policy 50-000 and Discounts 
Apply 
When o rder ing,  specify: 

1 .  Type 
2. Style nu mber 
3. Quantity 
4. Spec ia l  featu res, if any 

All  prices are conta i ned in Price List 41 -020. 

For relays or apparatus not l i sted here in ,  
see Price L ist  40-02 1 ,  Pr ice L ist  40-022 or  
negotiate. 

Reference to descript ion  and a pp l ication  
i nformation for relays l i sted here in  i s  
deta i led i n  Selector G u ides 41 -000A, C 
and D a n d  Technica l  Data 4 1 -0 1 0. 

Standard Footnotes 
(Where Appl icable) 

CD U n iversal operation ind icator is rated 0.2 to 
30 amps de. 

ill 50- Hertz relays and auxi l iaries can be 
suppl ied at same pr ice.  Order "Sim ilar to 
Style N u mber . . . . . . . . . . .  , except 
50 Hertz". 

® ICS : I nd icating Contactor Switch (de 
current operated) having sea l - i n  contacts 
and i n d icating target which are actuated 
when the I CS co i l  is energized at or above 
pickup cu rrent sett ing.  Su itable for de 
control voltages up to and inc lud ing 250 
volts de.  Two current ranges ava i lable :  
( 1 ) 0.2/2.0 amps de, with tapped coi l .  
(2)  1 .0 amp de,  without taps. 

Rating of ICS u n it used i n  specific types of 
relays is shown i n  price tables. Al l  other 
ratings must be negotiated. 

When ac current is necessary in a contro l trip 
circu it, the I CS u n it can be replaced by an 
ACS u nit. 

The ACS u n it may be s u pp l i ed in p lace of a n  
I C S  u n it a t  no addit iona l  cost. Specify voltage 
rat ing on order.  

@) liT:  I nd icating I nsta ntaneous Trip rated 
per ranges shown in price tables. U n it is 
adj ustable, and has target actuated when 
coi l  is energized at or above pickup set­
t ing.  U n it has a dropout ratio of 65% at 
minmum setting and 90% at maximum 
sett ing. 

® ITH : H igh  dropout I nstantaneous Trip 
rated per ranges shown in price tables. 
U n it has a dropout to pickup ratio of 90% 
over entire 2 to 1 pickup range. Contacts 
close when ITH coi l  is energized at or 
above pickup sett ing.  

® I IV : I nsta nta neous I nd icating Voltage u n it 
which is ac voltage operated. The u n it has 
an adj ustable ra nge of 1 20 - 200 volts. 
When energized at or above pickup sett ing 
contacts of the u n it c lose and a target i n ­
d icates completion o f  the trip circu it. 
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Mount ing hardware furnished with a l l  relays l isted here in  is for f lush mounting on panels u p  
t o  '/,•" thick. F o r  projection mount ing on either th in  ( u p  to and inc lud ing '/,•") or thick (from 
'/,6' to 2%") panels, enter separate bulk quan itity item or items on order for hardware from 
listing below. No extra charge. 

A. For Flexitest® Cases, P rojection M o u nting 

Case Size 

FT- 1 1 
FT- 21 . 31 , 41 
FT -22, 32, 4 2  
F T  -22.  32,  42 

No.  of Terminals 
o n  Relay 

U p  to 1 0  
U p  t o  1 0  
U p  t o  1 6  
1 7  t o  20 

Hardware Style N umber 

For Thin Panel  

58C91 21 G 24 
58C91 21 G 2 5  
58C91 21 G 2 5  
58C91 21 G 2 5  

B. For Other Relay Cases, Projection Mou nted on Thick Pa n e l s  
(th in panel projection mou nti ng hardware i s  furn ished a s  sta ndard) 

Type of Projection Case 

Small  Glass (SV, SC, SG, etc.) . . . . . . . . . . . . . . . . . . . . . . . 
Molded Base, with G lass Window Cover ( M G - 6 self-reset) . 
Molded Base, with G l ass Window Cover ( M G - 6  e lectric reset) . 
Molded Base with Molded Cover ( S G  projection up to 1 Y," panel  o n ly) . 

FT-1 Switch Thick Panel H a rdware 

1 " - Style N u mber 407C844G03 
2" - Style N u mber 407C844G04 

Panel Adapter Plates 

Description 

S-10 FT case to FT- 1 1 
M-10 FT case to FT-21 
M-20 FT case to FT-32 

Applied Protective Relaying ( B-7235F) 

Style Number 

291 B875H04 
291 B875H05 
291 B875H01 

For Thick Panel  

58C91 2 1  G 28 
1 876 4 1 6  
1 877 809 
1 876 4 1 4  

H a rdware 
Style N umber 

839 1 1 4 
1 724 677 
1 7 24 678 
1 878 325 

List Price 

$240$ 
240$ 
240$ 

An autho ritative h a n d book cove r ing  the app l icat ion and se lect ion  of protective re lays, 22 
C h a pters, 480 pages . 

Price: $50.00, plus  state a n d/or l ocal  taxes, where a pp l icable.  

Add $5.00 for Domestic hand l ing  and ma i l i ng .  
Add $1 0.00 for  Overseas h a n d l i n g  and a i r  de l ivery. 

Order fro m : Customer Service Department 
Print ing D ivision 
Westi nghouse Electric Corporation 
Trafford, Pen nsylva nia 1 5085 

Contact Abbreviations 

Spst - s ing le  p o l e  s 1 n g l e  throw 
Spdt - s 1ng le  pole double t h row 
Dpst - double pole single throw 
Dpdt - dou ble pole double throw 
Cc - ctrcu!t  c losing 
Co - c1rcuit  ope n i n g  

Freq u en cy 

All  relays are for 60 Hertz operat ion, u n less 
otherwise ind icated. 50 Hertz types are 
avai lable where ind icated by note ill, at no 
extra price. 

(!) Changed or  added s 1nce prev1ous 1ssue 
® Denotes 1tem ava1 lab le from stock. www . 
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Instruction Leaflets 
Copies of instruction leaflets on apparatus 
l isted in this price list are furnished only when 
specifically requested. 

When requ i red, leaflets should be ordered 
as a separate item. The total quantity 
ordered wi l l  be furnished at the fol lowing 
prices:  

Qua ntity of a Specific list 
Leaflet on One O rder Price 

1 to 1 0  
1 1  to 1 00 

1 0 1  or more 

D rawings 

No Charge 
$3.00 each net 
Refer to factory 

Copies of standard Westinghouse drawings 
covering outline and mounting di mensions, 
and internal wiring d iagrams on apparatus 
l isted in this price list are furnished only when 
specifically requested. 

O N E  reproducib le,  O N E  a pe rture ca rds® or 
UP TO NINE paper pr ints wi l l  be su ppl ied 
without charge .  

Larger quantities wi l l  be supplied at  the fol­
lowing net prices: 

Paper 
Prints 

Protective Relay Certification 
When purchasing protective relays, the fo l­
lowi ng types of certification a re ava i lable on 
request. Al l  req u i re extra o rder hand l i ng 
and result in shi pping date extension.  Any 
relay shipped by the Relay- Instrument Divi­
sion is  gua ranteed u nder warranty and wi l l  
be of the same h igh qua l ity rega rdless of 
the number of extra tests and documents 
cal led for on an order. The fol lowing certifi­
cates are ava i lable on a charge basis.  Refer 
to the division for costs. 

1. Certificate of Compliance -
Sampling Basis (QAP #82-028) 

This is a general statement from Qual ity 
Control that material suppl ied on  the order 
has been type tested to meet the specifica­
tion of ANSI C37.90 and that the accuracy is 
traceable to the National Bureau of Stan­
dards. The charge for this is $1 50.00. 

2. Certificate of Conformance 
Test Basis (QAP #82-030) 

This is a general statement from Qual ity 
Control based on tests of specific items 
shipped that the materia l  suppl ied meets 
the order requ i rements. 
Copies of the electrical test data are made 
available to the customer. The charge for 
this service is $250. 00 per certificate plus 
$25. 00 per each relay tested. 

Note: All of the above presumes standard Westing­
house tests and procedures are followed. Special 
requirements must be negotiated. Audit requi rements 
should be reviewed by the Relay and Telecom m u n ica­
tions Division. 

Cl Changed or added since previous issue. 

Vellum 
Paper 
Reproducibles 

.003 Mylar 
Reproducibles® 

8'12' x 1 1 " (A Size) . . . . . . . . . . . . . . . . . . . . . . . $2.10 ea. $ 5.10 ea. 
5.40 ea. 
6.00 ea. 
7.70 ea. 

$ 6.60 ea. 
12.00 ea. 
24.30 ea. 
31 .50 ea. 
64.50 ea. 

1 1 "  x 1 7" (B  Size) . . . . . . . . . . . . . . . . . . . . . . . 2.40 ea. 
1 7" x 22" (C  Size) . . . . . . . . . . . . . . . . . . . . . . . 2.70 ea. 
22" x 34" (D Size) . . . . . . . . . . . . . . . . . . . . . . . 3.00 ea. 
28" x 40" (F  Size) . . . . . . . . . . . . . . . . . . . . . . . . 3.75 ea. 
Larger Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60 sq. ft. 

® $25.00 minimum on each order. 

12.00 ea. 
1 .50 sq. ft. 6.75 sq. ft. 

® This pertains to 35 mm aperture cards only. A minimum charge of $50.00 will apply on orders for 1 05 mm aperture 
cards. 

Westinghouse E lectric Corporation 
Relay and Teleco m m u n ications Division 
Coral Springs, FL 33065 
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