Westinghouse 1.L. 41.0004B
INSTALLATION e OPERATION ¢ MAINTENANCE

. INSTRUCTIONS

SYMBOLS FOR SOLID STATE PROTECTIVE RELAYING

The following are standard for Westinghouse solid state protectivenrelaying and consists of three sec-
tions: (1) Device Symbols, (2) Logic Circuits and (3) Solid State, Relay Diagram terminology. Typical basic
characteristics, equivalent circuits, electromechanical contact ‘equivalents are shown where applicable to

aid in understanding.

The symbols and terminology are in line with ASA Y32.2-1962 (Graphic Symbols for Electrical and Elec-
tronics Diagrams) and ASA Y32.14-1962 (Graphic Symbels for Logic Diagrams).

The current and voltage nomenclature i§ the) same” as used previously. The current arrows show the
direction of current flow. All voltages are veltage drops with the (+) mark indicating the point of relative

positive potential.

I paksible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations of this equipment do not
purport to be covered by these instructions. If
Surther information is desired by purchaser re-
garding his particular installation, operation or
maintenance of his equipment, the local West-
inghouse  Electric Corporation  representative
should be contacred.

SUPERSEDES [.L. 41-000.1A EFFECTIVE FEBRUARY 1971

‘Denotes change from superseded issue.



SYMBOLS FOR SOLID STATE PROTECTIVE RELAYING

DEVICE SYMBOL BASIC CHARACTERISTIC
——
TrorR
ma
DIODE —_—— REVERSE = v
Iro N FORWARD
FOR
Mo
IRev
1
. |-———v __{ FOR|
ZENER DIODE
ZENER
—
IroR REVERSE
-V v
o= FORWARD
e
SURGE SUPPRESSOR /
{ VOLTRAP, ZENER CLIPPER, »ie VOLTRAP
THYRECTOR ) T
1 ( Irev
THERMISTOR —@——— R
T
I:KkvD
VARISTOR .n.—_ v
1
SENSISTOR ——¢k R
T
TRANSISTOR
NPN_TYPE PNP TYPE
SOLID EQUIVALENT SaLID EQUIVALENT
STATE ELECTROMECHANICAL STATE ELECTROMECHANICAL
COLLECTOR + + Ig BASE
*lC ¢ ‘]e e CURRENT
Ips
c L e
) 3 1
BASE B vee = b —— 06 vgq T loa
lp* e Ip *O c
‘le e ‘]c l 4 1S
EMITTER
Ip2
+ +
e c {le e T
¢ e
b ——5 @3] Vce ;! b Q€] Vee #
l. l lh c ‘1-
1 e I c 1,°0
dle $lc 0 b

Vce

BASE CURRENT I, IS VERY MUCH SMALLER
THAN THE COLLESTOR CURRENT I¢

RECTANGLE AROUND TRANSISTOR DESIGNATION DENOTES CONDUCTION

IN QUIESCENT

( AT REST) STATE

899C641




I.L. 41-000.18

THYRISTOR IroR "ON" MODE
( TRINISTOR CONTROLLED RECTIFIER, SCR)
Ig2 >1Ig >1go
A
NOOE Iy = HOLDING
CURRENT BREAKOVER
.
_/ T
GATE
> VREV
6 lIFOR
CATHODE
IRev FORWARD | BLOCKING
1
_TUNNEL DIODE_
Ip AL
e 0
|
' |
! |
| I
al 1
= - |
| —1 Iv ! ! !
1 1 1 V
Vp Vv Vpp
UNIJUNCTION Ve
e + Ve TWVhb
I
‘e Vp
+
T b2
v
b, bb
Ie
FIELD EFFECT TRANSISTOR
4Vp - GATE TO SOURCE VOLTAGE
o Vs =0
P~ CHAN! _
o Pl ’_T PINCH- OFF REGION
-y Ves = Vi
N ~ CHAN..
S VGS %Vp
[o] +» VDS
0
v
4"LAYER DIODE
—_— Vs 4
[}
I
1
]
+ Im——— v ~———cl i
]
Is Ip I
D)
NI
Vrb 671B603




DEVICE FIXED VARIABLE TAPPED

CAPACITOR —— 9

—-5 FIXED TAP
5 ADJUSTABLE
TAP

REACTOR —YY

RESISTOR
RHEOSTATS —— 5
POTENTIOMETERS

=

@ CURVED LINE 1S NEGATIVE IN ELECTROLYTIC CAPACITORS OR OUTER FOIL FORWPAPER CAPACITOR

EQUIVALENT. CIRCUIT

NON-AIR-GAP CORE

+
TRANSFORMER, vo TP s 7
COMPENSATORS M ¢

AIR- GAP_CORE
= = FOR TRANSFORMER, Zy IS VERY HIGH,

+ +

53, I —1g FOR(COMPENSATOR OR AIR-GAP TRANSFORMER,

;1 I Vs ZMWIS LOW. AIR-GAP LIMITS SATURATION.
L ) :

COMPOSITE NETWORKS - SEQUENCE FILTERS

INPUT OUTPUT
— —
THREE PHASE SINGLE PHASE VOLTAGE PROPORTIONAL TO:
A-C CURRENT — 14 3 3lp OR 1o, E|, E2, 3Eg OR Eg
R VOLTA
OR VOLTAGE  _ AND COMBINATIONS K| I, + Kp I + Kg Ig

THESE STATIC NETWORKSOPROVIDE LESS COMPLEX FAULT SENSING THAN IS
AVAILABLE DIRECTLY (EROM){THE THREE PHASE POWER SYSTEM.

LOGIC CIRCUITS

AND
INPUTS ELECTROMECHANICAL
AT g ]ouUTPUT CONTACT EQUIVALENT
A — olo 0 A B +
INPUTS AND ouTPUT ol o — -
+ B —dg | 0 [0]
S L [
SIGNAL ON ALL INPUTS REQUIRED TO PROVIDE AN OUTPUT
NOTES': L- AGTIVE STATE OF A SIGNAL ( MAY BE DEFINED AS POSITIVE OR NEGATIVE
VOLTAGE OR CURRENT)
0- ANACTIVE STATE OF A SIGNAL ( REFERENGE )
14 CAN HAVE MORE THAN TWO INPUTS STALDAED_OU.I_PE]T
STANDARD BUFFERS r +
+ 20V

STANDARD INPUT 6.8K

P,



I.L. 41.00048

LOGIC CIRCUITS - CONTINUED
INCLUSIVE OR EL ECTROMECHANICAL
CONTACT EQUIVRLEN]
|1puz: ouTPUT
4—<»—4k—1»——
A 0]o0 0
INPUTS OR p——OuTPUT ol ! 4»—4}—4L
+ B — I | o | ,
S ] [ 4}_ ¥
SINGLE INPUT WILL PRODUCE AN OUTPUT
ALL INPUTS PRODUCE AN OUTPUT
EXCLUSIVE OR
— 'NPUTS ELECTROMECHANICAL
OUTPUT CONTACT EQUIVALENT
Al®B
INPUTS OE |——OuTPUT cl’ é : —1{ —
B — ol 0 d' ”

SINGLE INPUT WILL PRODUCE AN OUTPUT
ALL INPUTS SIMULTANEOUSLY PRODUCE"NO, OUTPUT

AMPLIFIER

AR P——OUTPUT

INPUT
INPUT |OUTPUT
OR 0 0
| |
INPUT — AMP QUTPUT
INPUT SIGNAL PRODUCES OUTPUT
NEGATION ( NOT)
INPYT ——O OUTPUT
INPUT jOUTPUT
0 |
| 0]

ABSENCE OF INPUT SIGNAL PRODUCES OUTPUT

671B605




LOGIC CIRCUITS - CONTINUED

EXAMPLE OF LOGIC NEGATION

INPUTS ELECTROMECHANICAL
A T |OUTPYT CONTACT EQUIVALENT -
A — 0 0 0 A B
INPUTS { AND —— OUTPUT ? é ? { —=HF
8 -
T 0

SIGNAL AT A AND NOT AT B PRODUCES OUTPUT

MIXED LOGIC
WHERE IT IS DESIRED TO REPRESENT SIGNAL POLARITY, QREN AND
CLOSED ARROWS MAY BE USED

A ONE INPUT (OR OUTPUT) TO A CLOSED ARROW IS MORE ‘ROSITIVE THAN A
CORRESPONDING O INPUT (IOR OUTPUT)

A ONE INPUT (OR OUTPUT) TO AN OPEN ARROW [SMORE NEGATIVE THAN A
CORRESPONDING O INPUT, QR OUTPUT)

AS AN EXAMPLE :

ELECTROMECHANICAL

A — CONTACT EQUIVALENT
INPUTS ARD OUTPUT N )
+
a—bJ INPUTS 1
QUTPUT A
Al.
I INPUT AT A IS MORE POSITIVE THAN O INPUTm O | O 0 .
I INPUT AT B IS MORE NEGATIVE THAN O INPUT j O | | 0 d
| OUTPUT IS MORE POSITIVE THAN O OUTRUT 1| o 0 8
INPUT AT A AND B PRODUCE OUTPUT ) ) | - 1— OUTPUT -
THE USE OF POSITIVE LOGIC IS /PREFERRED WHEREVER IT CAN
REASONABLY BE USED
ARROWHEADS WILL BE OMITTED AT (POSITIVE LOGIC INPUTS WHERE
LOGIC IS PREDOMINATELY POSITIVE
FLIP_FLOP
s | SET SIGNAL YIELDS | AT 1, O AT O OUTPUT
INPUTS O T ——--4 Be OUTPUT CLEAR SIGNAL YIELDS | AT O, O AT | OUTPUT
c o SIMULTANEOUS SET AND CLEAR SIGNALS YIELD
UNDEFINED OUTPUT
- & FF RETAINS PREVIOUS STATE FOLLOWING REMOVAL
OF BOTH INPUTS SIMILAR TO LATCHING RELAY
C « CLEAR (RESET) WHERE T (TRIGGER) IS USED, T INPUT CHANGES
T :,TRIGGER OUTPUT STATE

PULSEQCIRCUIT

A - OUTPUT PULSES AT

PULSE INPUT |OUTPUT OSCILLATOR RATE AS

CKT. ouTPUT 0 o LONG AS "t" INPUT

! A EXISTS
671B606 —

INPUT




I.L. 41.000.18

LOGIC CIRCUITS - CONTINUED
INVERSION
INPUT |OUTPUT
INPUT LN OUTPUT i i
0 0
PRODUCES POLARITY INVERSION, BUT NO LOGIC NEGATION
TIME DELAY
EXAMPLES
X = OPERATE TIME IN MILLISECONDS
INPUT X/y QUTPUT (TIME FOR OUTPUT TO APPEAR

FOLLOWING INPUT STGNAL)
Y = RESET TIME IN MILLISECONDS
(TIME FOR OUTPUT TO\BE REMOVED
0-8 FOLLOWING REMOVAL)OF INPUT SIGNAL)
INPUT  —1 /o-a ——OuTRUT X8Y MAY BE ADYUSTABLE' AS | NDICATED
FOR EXAMBLE\BY"0-8

SINGLE SHOT

FOLLOWING APPLICATION OF SUSTAINED INPUT,

INPUT OUTPUT SINGLE' PULSE OUTPUT APPEARS

$S

SOLID STATE RELAY DIAGRAMS

NORMAL STATES

IN COMPLEX LOGIC .CIRCUITRY I'S AND O'S WiLL BE SHOWN
TO INDICATE THE " NORMAL" STATE OF THE INPUTS. “NORMAL"
STIPULATES THAT THER RELAY HAS D.C. APPLIED, NO FAULT EXSTS,

THE ASSOCIATED 'BREAKER IS CLOSED (IF THIS FACT IS GERMANE),
AND THE RELAY {8 RESET.

1 INPUT

OUTPUT

INPUT B

L neut

INPUTS TO A LOGIC BLOCK ARE PREFERRED ON THE LEFT SIDE OF THE BLOCK. THE
OUTPUT IS PREFERRED ON THE RIGHT SIDE OF THE BLOCK. IN SPECIAL CASES,
WHERE CLARITY WILL RESULT, INPUTS MAY BE SHOWN ON ANY SIDE OF THE BLOCK
EXCEPT THE OUTPUT SIDE ALTHOUGH THE SIDE OPPOSITE IS PREFERRED. SIGNAL
FLOW AS SHOWN BELOW wILL BE USED WHERE IT WILL CONTRIBUTE TO CLARITY.

~
rd

671B607



SOLID STATE RELAY

DIAGRAM, CONTINUED

FUNCTION

CARD TERMINAL
TERMINAL NUMBER

PRINTED CIRCUIT BOARD LOCATION

3 <K OR /—-—-»s
R BN

IDENTIFICATION NUMBER

PLUG CONNECTOR

|
EQUIPMENT SIDE—>— EXTERNAL
!

TEST POINT T

PIN JACK —=0)

o
PUSH BUTTON ‘l N.O. ﬂ N.C.
o

* POWER SUPPLY
4 20
de PsS +20  (If Used)
supply A
NEG
—C TERMINAL OF CASE- MOUNTED DEVICE (FT, ETC.)

>

RELAY TERMINAL BLOCK

CABINET OR PANEL TERMINAL BLOCK

FT-1 SWITCH (CURRENT TYPE)

FT-1 SWITCH (VOLTAGE TYPE)

PILOT OR INDICATING LIGHT
LETTER |INDICATES COLOR

WESTINGHOUSE ELECTRIC CORPORATION

RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.5.A.



Westinghouse 1.L. 41-000.18
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIONS

SYMBOLS FOR SOLID STATE PROTECTIVE RELAYING

The following are standard for Westinghouse solid state protective‘relaying and consists of three sec-
tions: (1) Device Symbols, (2) Logic Circuits and (3) Solid State RelayiPiagram terminology. Typical basic
characteristics, equivalent circuits, electromechanical contaCthjequivalents are shown where applicable to

aid in understanding.

The symbols and terminology are in line with ASA Y32.2-1962 (Graphic Symbols for Electrical and Elec-
tronics Diagrams) and ASA Y32.14-1962 (Graphic Symbels for Togic Diagrams).

The current and voltage nomenclature is_the(same) as used previously. The current arrows show the
direction of current flow. All voltages aredvoltage drops with the (+) mark indicating the point of relative

positive potential.

SUPERSEDES I[.L. 41-000.1A EFFECTIVE FEBRUARY 1971

*Denotes change from superseded issue.



SYMBOLS FOR SOLID STATE PROTECTIVE RELAYING

DEVICE SYMBOL BASIC CHARACTERISTIC
b
Iror
ma
DIODE _— REVERSE v
e FORWARD
FOR
Mo
TRev
1
+ I._ v __4 FOR
2ENER DIODE
ZENER
—
Iror REVERSE
-v s v
[— FORWARD
v
SURGE SUPPRESSOR | /
( VOLTRAP, ZENER CLIPPER, N VOLTRAP
THYRECTOR ) b ( 1
REV
THERMISTOR —W R
L7 —
I=KvDN
VARISTOR _—.n— v
1
SENSISTOR #r— n_/
T
TRANSISTOR
NPN_TYPE PNP. TYPE
SoLID EQUIVALENT soliD EQUIVALENT
STATE ELECTROMECHANICAL STATE ELECTROMECHANICAL
COLLECTOR + + Ig BASE
dlc c 41e e cunnlzm'
[ L e bS5
Base 2 ¥ Vee T s R 96 vce T 1
b4
Ip® e Ip *0 c
e e e c To3
EMITTER
Tb2
+ +
e c {le e Ty
¢ e
b ——{ @3 vee 7 b ——1 B8 Ve #
) _l. ) : .l.
I e I c 1,0
ile $lc ° b
Vce

IS VERY MUCH SMALLER

BASE CURRENT 1
ETOR CURRENT I¢

THAN THE COLLE

@ RECTANGLE AROUND TRANSISTOR DESIGNATION DENOTES CONDUCTION IN QUIESCENT ( AT REST) STATE

899C641




l.L. 41-000.18

THYRISTOR IroR "ON" MODE
{ TRINISTOR CONTROLLED RECTIFIER, SCR) Tes >Tat > 160
ANODE Iy = HOLDING
CURRENT BREAKOVER
| [T
ATE ————/ T
) I—G’ REY \ VFOR
lIFOR \ \ y
GO
Y 2 ¥c)
CATHODE G2
IRev FORWARD BLOCKING
T
TUNNEL DIODE
Ip
P —
sl I
ol —1 "
v
UNIJUNCTION Ve
® a4 Vp: T\Vbb
e T ve
+
T bz
v
b, bb
Ve VV
Ie
FIELD EFFECT TRANSISTOR
4 Vp - GATE TO SOURCE VOLTAGE
D VGS =0
P~ CHAN r_T PINCH- OFF REGION
-—
e v 4 Ves=Vi
N-CHAN
s Ves=Ve
° » —VDs
)
v
4 LAYER DIODE Ve
1
i
]
|
£ |F——— v —_—4| :
Ig I I
/D)
=
Vrb 671B603




DEVICE FIXED VARIABLE TAPPED

CAPACITOR —— 7

—(5 FIXED TAPR
55 aowsTasLe
TAP

REACTOR —_—TY

RESISTOR
RHEOSTATS, —{——— —¢)—
POTENTIOMETERS

—

@ CURVED LINE IS NEGATIVE IN ELECTROLYTIC CAPACITORS OR OUTER FOIL FOR PARER CAPACITOR

EQUIVALENT / CIRCUIT

NON-AIR- GAP_CORE

+
TRANSFORMER, -3: —*Ip —*is 7
COMPENSATORS M My

_AIR-GAP CORE
FOR TRANSFORMER[Zy IS VERY HIGH

b .
—»Ig FOR COMPENSATOR, OR AIR-GAP TRANSFORMER,
Vp Zy IS LOW. AIR-GAP LIMITS SATURATION.

COMPOSITE NETWORKS - SEQUENCE FILTERS

INPUT OUTPUT
THREE PHASE SINGLE PHASEWOLTAGE PROPORTIONAL TO:
A-C CURRENT — — I 12,93Ip OR Ig, E), Ez, 3Eg OR Eg
OR VOLTAGE AND COMBINATIONS K, I, + K, I, + Ko I
1+ K2 I olo
THESE STATIC NETWORKS/PROVIDE LESS COMPLEX FAULT SENSING THAN IS
AVAILABLE DIRECTLY FROM THE THREE PHASE POWER SYSTEM.
LOGIC CIRCUITS
AND
INPUTS ELECTROMECHANICAL
A g |ouTPUT CONTACT EQUIVALENT
A olo 0 A B +
INPUTS AND ouTPUT 0 L. 0 —A—--ir---
to e — T

SIGNALy, ONFALL INPUTS REQUIRED TO PROVIDE AN OUTPUT

NOTES i ['S)ACTIVE™ STATE OF A SIGNAL ( MAY BE DEFINED AS POSITIVE OR NEGATIVE
VOLTAGE OR CURRENT)

O'- INACTIVE STATE OF A SIGNAL ( REFERENCE )
+-6AN HAVE MORE THAN TWO INPUTS STANDARD QUTPUT
- -/

STANDARD 'BUFFERS

STANDARD INPUT 6.8K

+—o—

[ ORIVER | |BUFFER
~67T1B604




I.L. 41-.000.18

LOGIC CIRCUITS - CONTINUED

ELECTROMECHANICAL

INCLUSIVE OR
INPUT CONTACT EQUIVALENT
A Bs OUTPUT A
—— —
A — ol 0 o 8
INPUTS OR [——OuTPUT ol ! ! —|—e
.1. B — | 0 | | h
L [ I e {
__| '___:
SINGLE INPUT WILL PRODUCE AN OUTPUT T
ALL INPUTS PRODUCE AN OUTPUT
_EXCLUSIVE OR_
INPUTS ELECTROMECHANICAL
OUTPUT CONTACT EQUIVALENT
A B A B
A oflo 0 —
INPUTS{ OE ——OuUTPUT ? c|> : _1 A B
B —
] 1 0 —F—

SINGLE INPUT WILL PRODUCE AN QUTPUTL
ALL INPUTS SIMULTANEOUSLY PRODUCE NO OUTPUT

AMPLIFIER

INPUT —— AR OUTPUT
INPUT |OUuTPUT

OR 0 0

1 |

INPUT —— AMP }—F ouTkUuUT
INPUT SIGNAL), PRODUCES OUTPUT
NEGATION (NOT)
INPUT 7—/O OUTPUT

INPUT [OUTPUT

0 I

i 0

ABSENCE OF INPUT SIGNAL PRODUCES OUTPUT

671B605




SOLID STATE RELAY

DIAGRAM, CONTINUED

/————— FUNCTION
3 (¢— e ,~——— CARD TERMINAL
OR = |——>> 6 =—— TERMINAL NUMBER
4 <& '] PRINTED CIRCUIT BOARD LOCATION
- IDENTIFICATION NUMBER

PLUG CONNECTOR

]
]

EQUIPMENT SIDE—P~>— EXTERNAL
]

TEST POINT T PIN JACK —Q
(o]

PUSH BUTTON N.O. N.C.
[e)

* POWER SUPPLY
.20
dc
PS +20 (1f Used)
supply
NEG
O TERMINAL OF CASE- MOUNTED DEVICE (FT, ETC.)

e

>

RELAY TERMINAL BLOCK

CABINET OR PANEL TERMINAL BLOCK
FT-1 SWITCH (CURRENT TYPE)

FT-1 SWITCH (VOLTAGE TYPE)

PILOT OR INDICATING LIGHT
LETTER |INDICATES COLOR

WESTINGHOUSE E
RELAY-INSTRUMENT DIVISION

LECTRIC CORPORATION
NEWARK, N. J.

Printed in U.S.A.




Westinghouse 1.L. 41-000.1A
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONGS

SYMBOLS FOR SOLID STATE PROTECTIVE RELAYING

* The following are standard for Westinghouse solid state protective selaying and consists of three sec-

tions: (1) Device Symbols, (2) Logic Circuits and (3) Solid State RelaypDiagram terminology. Typical basic
characteristics, equivalent circuits, electromechanical contact_ equivalentsr are shown where applicable to
aid in understanding.

* The symbols and terminology are in line with ASA Y32.2-1962 (Graphic Symbols for Electrical and Elec-
tronics Diagrams) and ASA Y32.14-1962 (Graphic Symbolsdorihogic Diagrams).

The current and voltage nomenclature is the s@me ‘as used previously. The current arrows show the
direction of current flow. All voltages are volfage drops/with the (+) mark indicating the point of relative

positive potential.

SURERSEDES I.L. 41-000.1
*Denotes change from superseded issue. EFFECTIVE OCTOBER 1968



SYMBOLS FOR SOLID STATE PROTECTIVE RELAYING

DEVICE SYMBOL BASIC CHARACTERISTIC
+|-—v——4
Tror
ma
DIODE = REVERSE v
fynd FORWARD
FOR
M
IRgv.
1
+ I’_" _.{ FOR
ZENER DIODE
ZENER
e
1 or REVERSE
-v 7 v
FORWARD
C
SURGE SUPPRESSOR /
( VOLTRAP, ZENER CLIPPER, N VOLTRAP
THYRECTOR ) T I
REV
THERMISTOR —@— R
X —
I:KvD
VARISTOR -Q— v
1
SENSISTOR —gfj_ R
T
TRANSISTOR
NPN_TYPE PNP. TYPE
SoLID EQUIVALENT SoLID EQUIVALENT
STATE ELECTROMECHANICAL STATE ELECTROMECHANICAL
COLLECTOR  + + ¢ BASE
e c Jle . cunn{eur
c I - b5
b Qs p 4
BASE Vee = b Q96 vce T 1
. e 1,40 ¢ b4
MITTER
EMITTE loz
+ +
e c tle e Tp
¢ e
b — @5) vce # b — Q6] Vce #
Ly Iy c
dle e e ¢ Iy*0
Vce

BASE CURRENT I, IS VERY MUCH SMALLER
THAN THE COLLEeTOR CURRENT ¢

@ RECTANGLE AROUND TRANSISTOR DESIGNATION DENOTES CONDUCTION IN QUIESCENT ( AT REST) STATE

899C641




l.L. 41-000.1A

THYRISTOR IroR "ON" MODE
( TRINISTOR CONTROLLED RECTIFIER, SCR)
Ig2 >1Igi > 1go
ANODE Iy = HOLDING
CURRENT BREAKOVER
« vy __
[r__ 1| frmmmnTs
GATE —/ Veey 00000 Voo m/=m—
> REV VEOR
LIFoa \ \
Igo
. Igi
CATHODE 62
IRev FORWARD BLOCKING
1
_TUNNEL DIODE_
Ip v —— =8 -
|
T Y
' i
! )
|
J Iyl -= I
I S SO,
v
Vp Vv Vpp
UNIJUNCTION Ve
e + Vp = \Vbb
e Vp
+
T b2
b, Vbb
Ve ‘l, vv
Ie
FIELD” EFFECT TRANSISTOR
L 4Vp - GATE TO SOURCE VOLTAGE
-Ip
) Vs =0
P- CHAN, '_j PINCH- OFF REGION
6 O— i
- Ves =V
N-CHANS
S VGS”’VP
(o] +» —VDs
)
v
4 LAYER DIODE
ey - = - Vg :
]
]
)
phe—v— ,
Ig Ip I
70
=
Vrb 671B603




DEVICE FIXED VARIABLE TAPPED

CAPACITOR —— 2

—5 FIXED TAP

REACTOR —YY Y

RESISTOR
RKEOSTATS —— =
POTENTIOMETERS —C‘D_— ADJUSTABLE
TAP

@ CURVED LINE 1S NEGATIVE IN ELECTROLYTIC CAPACITORS OR OUTER FOIL FOR)PAPER{CAPACITOR

EQUIVALENT “CIRCUIT

NON-AIR-GAP CORE

+ +
TRANSFORMER, Ve —>Ip I Vs
COMPENSATORS . &

AIR-GAP CORE
AIR-GAP CORE FOR TRANSFORMER, Zy IS VERY HIGH

* .
—+1Ig FOR COMPENSATORYOR AIR-GAP TRANSFORMER,
Zy ISCLOW: AIR-GAP LIMITS SATURATION.

COMPOSITE NETWORKS - SEQUENCE FILTERS

INPUT OUTPUT
—
THREE PHASE SINGLE PHASE VOLTAGE PROPORTIONAL TO:
A-C  CURRENT — 1, %2, 3lp OR Ig, E;, Ez, 3Eg OR Eg
OR VOLTAGE  ___ AND COMBINATIONS K| I| + Kp I + Kg Ig
THESE STATIC NETWORKS' PROVIDE | LESS COMPLEX FAULT SENSING THAN IS
AVAILABLE DIRECTLY FROM /THE THREE PHASE POWER SYSTEM,
LOGIC CIRCUITS
AND
- INPUTS ELECTROMECGHANICAL
T 5 ouTPUT CONTACT EQUIVALENT
A —— [¢] [4] [0] A B +
INPUTS AND S\ |—— ouTpPuT ol ! 0 —A—-=F---
+ B — | 0 [+]
o !

SIGNAL), ON/'ALL INPUTS REQUIRED TO PROVIDE AN OUTPUT

NOTES“, | =)ACTIVE STATE OF A SIGNAL ( MAY BE DEFINED AS POSITIVE OR NEGATIVE
VOLTAGE OR CURRENT)
O —INACTIVE STATE OF A SIGNAL ( REFERENCE)

+,5 CAN HAVE MORE THAN TWO INPUTS STANDARD QUTPUT
STANDARD BUFFERS

+20V
STANDARD INPUT 6.8K




I.L. 41-000.1A

LOGIC CIRCUITS - CONTINUED
INCLUSIVE OR E LECTROMECHANICAL
CONTACT EQUIVALENT.
INPUTS | outpuT A
Al B — e
A ] (0] 0 0 B
INPUTS { OR |——oOuTPuT CI’ c|> 'I ——e
B — |
t S L] I L—4F—J
-r
SINGLE INPUT WILL PRODUCE AN OUTPUT
ALL INPUTS PRODUCE AN OUTPUT
EXCLUSIVE OR
- INPUTS ELECTROMECHANICAL
OUTPUT. CONTACT EQUIVALENT
Al B A B
A 0 0 o] —d Hh
INPUTS{ OE }——ouTPUT ? (') : —{; A B <L—
B
L] a —AF—

SINGLE INPUT WILL PRODUCE AN OUTPUT,
ALL INPUTS SIMULTANEOUSLY PRODUCEZNO OUTPUT

AMPLIFIER
INPUT AR [——OUTPUT
OR
INPUT AmpP QUTRUT

INPUT

OUTPUT

(9]

INPUT SIGNAL PRODUCES OUTPUT

NEGATION (NOT)

INPUT ‘&0 OUTPUT

INPUT |OUTPUT

0

ABSENCE OF INPUT SIGNAL PRODUCES OUTPUT

671B605




LOGIC CIRCUITS - CONTINUED

EXAMPLE OF LOGIC NEGATION

A ——
INPUTS ARD p——

B —

OUTPUT

INPUTS ELECTROMECHANICAL
A |CVTPYT CONTACT EQUIVALENT
0] o0 0 A B
ol 1 0 il LK
| O ] T A0
0 )

SIGNAL AT A AND NOT AT B PRODUCES OUTPUT

MIXED LOGIC

A —
INPUTS AND

| INPUT AT A IS MORE POSITIVE THAN O INPUT
IS MORE NEGATIVE THAN O INPUT
| OUTPUT IS MORE POSITIVE THAN O OUTPUT

| INPUT AT B

WHERE IT IS DESIRED TO REPRESENT SIGNAL POLARITY, OPEN AND
CLOSED ARROWS MAY BE USED

A ONE INPUT (OR OUTPUT) TO A CLOSED ARROW IS MORE ROSITIVEE THAN A
CORRESPONDING O INPUT (OR OUTRUT)
A ONE INPUT (OR OUTPUT) TO AN OPEN ARROW IS MORE NEGATIVE THAN A
CORRESPONDING O INPUT, (OR QUTPUT)

AS AN EXAMPLE :

B —=N

OUTPUT

INPUT AT A AND B PRODUCE OUTPUT

THE USE OF POSITIVE
REASONABLY BE USED

LOGIC IS PREFERRED

ELECTROMECHANICAL
CONTACT EQUIVALENT

+
INPUTS J_
OUTRUT A
Al B
o |40 0
X

ol 4 0

h|e 0 8

A | T OUTPUT

(=) ®

WHEREVER IT CAN

ARROWHEADS WILL BE OMITTED AT POSITIVE LOGIC INPUTS WHERE

LOGIC IS PREDOMINATELY POSITIVE

FLIP FLOP
. ' SET SIGNAL YIELDS | AT I, O AT O OUTPUT
Y
INPUTS ¢ T —ood FF outpur  CLEAR SIGNAL YIELDS | AT O, O AT | OUTPUT
c s SIMULTANEOUS SET AND CLEAR SIGNALS YIELD
UNDEFINED OUTPUT
FF RETAINS PREVIOUS STATE FOLLOWING REMOVAL
S = SET OF BOTH INPUTS SIMILAR TO LATCHING RELAY
C = CLEAR (RESET) WHERE T (TRIGGER) IS USED, T INPUT CHANGES
T = TRIGGER OUTPUT STATE
PULSE CIRCUIT
oot TouTPuT A - OUTPUT PULSES AT
PULSE OSCILLATOR RATE AS
INPUT, = ckT. | OuTPUT 0 0 LONG AS "1 INPUT
I A EXISTS
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I.L. 41-000.1A

LOGIC CIRCUITS — CONTINUED
INVERSION
INPUT _JouTpPuT
INPUT n OUTPUT ] i
o o
PRODUCES POLARITY INVERSION, BUT NO LOGIC NEGATION
TIME DELAY
EXAMPLES
X = OPERATE TIME IN MILLISECONDS
X (TIME FOR OUTPUT TO APPEAR
INPUT /v QUTPUT FOLLOWING INPUT SIGNAL)
Y = RESET TIME IN MILLISECONDS
(TIME FOR OUTPUT TO BE REMOVED
0-8 FOLLOWING REMOVAL,OF INPUT SIGNAL)
INPUT /o-a — OUTPUT X&Y MAY BE ADJUSTABLE AS | NDICATED
FOR EXAMPLE BY 0Z8
SINGLE SHOT
FOLLOWING APPLICATION OF SUSTAINED INPUT,
INPUT ss OUTPUT STNGLE 'PULSE OUTPUT APPEARS

SOLID STATE_RELAY DIAGRAMS

NORMAL STATES

IN COMPLEX LOGIC CIRCUITRY I'S AND 0'S WILL BE SHOWN
TO |INDICATE THE ¢\NORMAL" STATE OF THE INPUTS. “NORMAL"
STIPULATES THAT(THEWRELAY HAS D.C. APPLIED, NO FAULT EXSTS,

THE ASSOCIATED “BREAKER IS CLOSED (IF THIS FACT IS GERMANE),
AND THE RELAY)IS RESET.

E INPUT
INPUT AND OUTPUT INPUT A —

OUTPUT
INPUT B —

v
1 INPUT

INPUTS TO A LOGIC BLOCK ARE PREFERRED ON THE LEFT SIDE OF THE BLOCK. THE
OUTPUT IS PRE¥ERRED ON THE RIGHT SIDE OF THE BLOCK. IN SPECIAL CASES,
WHERE CLARITY WILL RESULT, INPUTS MAY BE SHOWN ON ANY SIDE OF THE BLOCK
EXCEPT THE OUTPUT SIDE ALTHOUGH THE SIDE OPPOSITE IS PREFERRED. SIGNAL
FLOW AS SHOWN BELOW WILL BE USED WHERE IT WILL CONTRIBUTE TO CLARITY.

S
rd
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SOLID STATE RELAY DIAGRAM, CONTINUED

P FUNCTION
3 (¢— = ~— CARD TERMINAL

OR +—>6 TERMINAL NUMBER
4 &— ' PRINTED CIRCUIT BOARD LOCATION
A\ IDENTIFICATION NUMBER
]
]
PLUG CONNECTOR EQUIPMENT SIDE—4>— EXTERNAL

TEST POINT | PIN JACK —0)

o
PUSH BUTTON —l N.O. ﬂ N.C.
o

G TERMINAL OF, CASE- MOUNTED DEVICE (FT, ETC.)

_______ D_'ELEENﬁE- RELAY TERMINAL BLOCK

-———-——Q—'ELEBL‘“—"— CABINET OR PANEL TERMINAL BLOCK

__9(" ")(__ FT-1 SWITCH (CURRENT TYPE)

— % FT-1 SWITCH ( VOLTAGE TYPE)
PILOT OR INDICATING LIGHT
LETTER INDICATES COLOR

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION NEWARK, N. J.

Printed in U.S.A.




INTERNATIONAL
CATALOGUE INDE
INSTALLATION LEAFLETS ---- PROTECTIVE RELAYS
I.L. 4i=000
Westinghouse PAGE )1
PUBLICATION NUMBER DATE PAGES J PRODUCT/APPARATUS
Installation Instr. 41-000.1 | Apr.,1967 1-8 Symbols for Solid State Protective Relaying
Installation Instr. 41-076D |Feb.,1965 1-10 Relays in Type
Installation Instr. 41-101M | May,1967 1-20 Type CO Overcurrent Relay
Installation Instr. 41-102B | Oct.,1965 1-23 Type COM Overcurrent Relay
Installation Instr. 41-103E | July 1967 1-18 Type CO Circuit Opening Overcurrent Relay
Installation Instr. 41-106B Sep. 1961 1-9 Type CO-4 Step-Time OvercurrentfRelays
Installation Instr. 41-109 Feb. 1958 1-4 Type CO Contact Making Ammeten
Installation Instr. 41-112A | Oct. 1961 1-5 Type COD Current Sensing Relay
Installation Instr. 41-112,1 | June 1960 1-6 Type COD Current Sensing Relay®0.5-2 and 1-4 Ampere
Ranges
Installation Instr. 41-116D | July 1965 1-16 Type COV Voltage Controllled Overcurrent Relay
Installation Instr. 41-131K | Oct. 1967 1-26 Directional Overcurrent Relaysé Types: CR, CRC, CRP and
CRD
Installation Instr. 41-133G | Mar.1967 1-30 Directional Overcur¥ent Ground Relays Types IRP,
IRC and IRD
Installation Instr. 41-133.2B| Apr.1966 1-27 Type IRQ DirectionalfjQvercurrent Negative Sequence
Relay for Ground Protection
Installation Instr. 41-133,3C{ Jun, ,1964 1-24 Type IRV Dirgetional Overcurrent relay for Phase
Protectifn
Installation Instr. 41-136. 1A July,1960 1-8 Types HE, and HRC Directional Overcurrent Relays
Installation Instr. 41-137G | Nov.1966 1-15 Directional Overcurrent Ground Relay Types KRP KRC and
KRD
Installation Instr 41-137.2B)Jan. 1964 1-12 TypemkRV Directional Overcurrent Relay for Phase
Protection
Installation Instr. 41-137.3B| Mar. 1968 1-12 Type KRD-4 Directional Overcurrent Ground Relay
Installation Instr. 41-151. 1E|{ Nov.1967 1-7 TypegD-3 Direct Current Relay
Installation Instr. 41-161C {July 1966 1-11 Type COQ Negative Sequence Generator Relay
Installation Instr. 41-162.2 | July 1965 1-8 Type POQ Negative Sequence
Installation Instr. 41-163.2 |Nov. 1963 1-27 Type”’CRQ Directional Overcurrent Negative Sequence
Relay for Ground Protection
Installation Instr. 41-164E |May,1968 1=13 Type KRQ Directional Overcurrent Negative Sequence
Relay for Ground Protection
Installation Instr. 41-176 Oct.,1956 149 Type HD Current Balance Relay
Installation Instr. 41-177 Sep. 1966 1-10 Type SCC Current Comparer Relay
Installation Instr. 41-181.2B| July 1966 1-8 Type CM Phase Balance Current Relay
Installation Instr. 41-201G |Oct. 1967 17 Type CV Voltage Relay
Installation Instr. 41-201.2A(0ct. 1967 1-14 Type CV Frequency Compensated Voltage Relay
Installation Instr. 41-217.1 |Dec. 1953 1-11 Type CI Synchro-Verifier
Installation Instr. 41-222.2D| Sept#1966 1-8 Type CP Reverse Phase Relay
Installation Instr. 41-223 Jani 1965 1-8 Type CVQ Relay
Installation Instr. 41-226 June 1956 1-14 Types H-3 and HV-3 Three Phase Directional Relays
Installation Instr. 41-226.2CifFeb, 1966 1-15 Types H-3 and HV-3 Three Phase Directional Relays
Installation Instr. 41-241. 2@ May 1967 1-7 Type CW Power Relay Zero Degree Characteristic
Installation Instr. 41-2413E | Nov. 1966 1-8 Type CW Power Relay 30° Characteristic
Installation Instr. 41-241T. 48 Apr. 1966 1-6 Type CWD Power Relay Three Phase Watt Sensing Relay
Installation Instr. 41-262.1 |Dec.1956 1-12 Type CWC and CWP Directional Ground Relays
Installation Instr. 414242.37|Feb. 1961 1-11 Type CWP-1 Sensitive Directional Ground Relay
Installation Instr. 41-282.4D| Nov. 1967 1-15 Type CWC and CWP Directional Ground Relays
Installation Instr. 412242 .5A| Nov. 1967 1-10 Type CWP-1 Sensitive Directional Ground Relay
Installation Instgz. 44-251.2E| Oct. 1967 1-9 Type CRN-1 Reverse Power Relay
Installation Instr: 41-277B | Apr. 1957 1-9 Type COQ Negative Sequence Generator Relay
Installation Lastr. 41-280J Sept. 1956 1-19 " Types CO and COH Overcurrent Relays
Installationdnstp 41-284 Sept.1961 1-8 CVN Voltage Relay for Marine Service
Installation“Enstr. 41-285R  |Jan.1957 1-19 Types CR and CRC Directional Overcurrent Relays
Installation Instr. 41-285.2B({Nov. 1952 1-9 Voltage Restraint Auxiliary Equipment for Use with
Type CR Directional Overcurrent Relays
Installation Instr. 41-288.2 | Sep. 1958 1-6 Type CRN Reverse Power Relay for Marine Service
400 Cycles

This index, transmitted in duplicate, lists all literature which
should bejin your catalog. Insert one copy in your catalog.
Use“othémp,copy to check your catalog immediately—mark-
ing_andX inleft margin beside missing items and sending
it tolithe) Sales Promotion and Advertising Division, being
sure to mclude your return address(type or print) in the
space on the right. To order quantities of literature use a
Sales Promotion and Advertising Order Form.

YOUR NAME

COMPANY NAME

Print or typewrite

STREET ADDRESS

city

COUNTRY

WESTINGHOUSE ELECTRIC INTERNATIONAL CO.
200 PARK AVENUE, NEW YORK 17, U.S.A.

EFFECTIVE DATE: January, 1969
Supersedes Issue: New Information

*Denotes change from previous issue

Printed in U.S.A.
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Installation Instr. 41-331.2B | Apr. 1965 1.9 Type CA Percentage Differential Relay for Generatomr
Protection

Installation Instr. 41-332.2A | Jan. 1966 1-10 Type CA Percentage Differential Relay for Transformer
Protection

Installation Instr. 41-334,1A | Sep. 1957 1-8 Type CA-4 Percentage Differential Relay

Installation Instr. 41-337.1D | Sep. 1960 1-15 Type CA-6 Percentage Differential Rellay fer Bus &
Transformer Protection

Installation Instr. 41-338-1 | Mar. 1965 1-6 Type CAM Percentage Differential Relay

Installation Instr. 41-339.1B | Apr. 1964 1-12 Type CA-5 Percentage DifferentialpRelay for Transformer
and Generator Protection

Installation Instr. 41-341.1D | Apr. 1966 1-8 Type HA Generator DifferentialfRelay

Installation Instr. 41-346.1A | Apr. 1959 1-7 Type TSI Magnetizing inrush Txipping Suppressor for
Induction Type Percentage Differential Relays

Installation Instr. 41-348.1A | Jan.1968 1-15 Type SA-1 Gznerator Differential Relay

Installation Instr. 41-347.2 Sep. 1964 1-7 Type HRU Instantaneous [OWercurfent Relay with Harmonic
Restraint

Installation Instr. 41-466.1C | Mar. 1963 1-15 Type HZ Impedance Relayy(Single Z3 Contact-Directional
Controlled Timexr)

Installation Instr. 41-467.1 Sept.1957 1-9 Type HZ-3 Impedan¢e Relay

Installation Instr. 41-468 Jan. 1958 1-10 Type HZ-1 Impedance [Relay

Installation Instr. 41-469.1A | Feb. 1959 1-18 Type HZ-4 Distance Relay

Installation Instr. 41-471.1B | May. 1963 1-16 Type HZM Distanee Relay (With Off-Set Transformers -
600 t6,909)

Installation Instr. 41-478.1B | June 1963 1-19 Type HRZ Directional Impedance Overcurrent Relay

Installation Instr. 41-479.1B | Apr. 1963 1-16 Type HCZ Impedamce Relay .

Installation Instr. 41-484,1 | Apr. 1957 1-8 Type TS80-4"Qut-of-Step Blocking Relay (with offset
Trdnsformer 60° to 90°)

Installation Instr. 41-486 June 1955 1-2 Star=Delta, Auxiliary Current Transformer

Installation Instr. 41-489 Mar. 1967 1-27 Type SDB, Static Blinder Relay

Installation Instr. 41-491H Oct. 1965 1-35 Types§ KD and KD-1 Compensator.Distance Relays

Installation Instr. 41-492D June 1966 1-19 Type K8 Out-of-Step Blocking Relay

Installation Instr. 41-492.1A | Dec. 1967 1-19 Type KS Out-of-Step Blocking Relay 0.51-30 ohms

Installation Instr. 41-493.1A | Sep. 1966 1-15 K-DAR Field Test Unit

Installation Instr. 41-495A June 1967 1-4% Type SKD, SP, SP-1 Compensator Distance Relays

Installation Instr. 41-496C Oct. 1965 1-24 Type KDXG Ground Distance Relay

Installation Instr. 41-497.2 Dec. 1966 1420 Type KDTG - Distance and Timer Relay

Installation Instr. 41-498A Sept. 1966 1- 26 Type KD-3 Relay

Installation Instr. 41-498.11F| Jan. 1968 1-24 Type KD-4 Compensator Distance Relay (.2-4.35 ohms)

Installation Instr. 41-501.2A | Apr. 1966 1-8 Type CF-1 under and over Frequency Relay

Installation Instr. 41-503F May 1968 1-10 Type KF Under-frequency Relay

Installation Instr. 41-551.1A | Oct. 196} 1-7 Type CT Temperature-Overload Relay

Installation Instr. 41-551.2A | Nov. 1965 1-8 Type CT Temperature-Overload Relay

Installation Instr. 41-552.1D | June 1961 1-8 Type DT-3 Temperature and Micron Relay

Installation Instr. 41-553.1E | Mar., 1968 1-15 Type BL-1 Thermal Overload Relay

Installation Instr 41-579G Oct. ‘1966 1-9 Type TD-4 Time Delay Relay

Installation Instr. 41-579.1F {fNov. 41967 1-8 Type TD-5 Time Delay Relay

Installation Instr. 41-600D Apr. 1961 1-7 Outline, Dimension and Schematic Diagrams of the

’ Auxiliary Equipment Supplied with Type HZ-HZM or

HKB Carrier Relays

Installation Instr. 41-661E May 1967 1-13 Type RC Automatic Reclosing Relay

Installation Instr. 41-662. 1 Sept. 1957 1-5 Type SGR-1 Reclosing Relay - Hand Reset

Installation Instr. 41-66372B | June 1968 1-7 Type SGR-12 Automatic Reclosing Relay

Installation Instr 415663,2A | Nov. 1965 1-7 Type SGR-12 Automatic Reclosing Relay

Installation Instr. 41-667.1 | Aug. 1966 1-17 Type DRC Reclosing Relay

Installation Instr. 41~ 668B Mar. 1968 1-10 SGR-51 Reclosing Relay

Installation Instr. 41-681.1G | Jul. 1967 1-11 Type CVE and CVE-1 Synchro-Verifier Relays

Installation Instr. 41-726 May 1960 1-4 Type ND Rotor Rotation Indicating Relay

Installation Instr. 41-741A Dec. 1967 1-3 Type JM Annunciator and Current Indicator

Installationgnstr. 41-746.1A | Nov. 1960 1-11 Type HLF Loss of Field Relay

Installation Tmstr. 41-747D Oct. 1966 1-6 Type DGF Generator Field Relay

InstallatiOmglnstr. 41-748E July 1966 1-15 Type KLF Loss-of-Field Relay

InstallatiomyInstr. 41-748.1B | Mar. 1966 1-16 Type KLF-1 Loss-of-Field Relay

InstallatiomyInstr. 41-751H Feb. 1968 1-4 Type SG Auxiliary Relay

Installation Instr. 41-751.1D | Oct. 1965 1-4 Type SG Auxiliary Relay IN FT-11 and FT-22 Cases

Installatioen Instr. 41-753.1F | Jan. 1968 1-10 Type MG-6 Multi-Contact Auxiliary Relay

Installation Instr. 41-758.1B | Feb. 1966 1-7 Type TR-1 Auxiliary Tripping and Indicating Relay

InstalPation Instr. 41-759B July 1967 1-11 Type AR High Speed Auxiliary Reléy

Installation Instr. 41-766.1D | July 1967 1-10 Types SC, SC-1, SV and SV-1 Relays

Installation Instr. |[41-766.4 |Nov. 1963 1-5 Types SVF - SVF-1 Relays

*Denotes change from previous issue
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Installation Instr. 41-771C |Dec. 1964 Type ITH Relay
Installation Instr. 41-776C |Dec. 1966 Type KC-3 Current Detector Relay
Installation Instr. 41-776.1C [Oct. 1966 Type KC-4 Overcurrent Relay
Installation Instr. 41-776.3 |Dec. 1967 Type SBF Static Breaker Failure Relay
Installation Instr. 41-777C Mar. 1968 Types SI and SI-I Overcurrent Relays
Installation Instr. 41-79% May 1966 Type CWN Power Relay for Marine/Serwice
Installation Instr. 41-841C Mar. 1967 TRB-1 Blocking Valve and TRB»1 Test Unit TRB- Static
Tripping Unit
Installation Instr. 41-843A |May 1967 Type SAR, SAR-1, and SAR-2 Relay
Installation Instr. 41-856A |June 1957 D-C. to A-C. Inverter
Installation Instr. 41-861 May 1955 Type KX Compensator
Installation Instr. 41-891A jApr. 1965 Type CN-33P Primary Network Relay
Installation Instr. 41-904 Aug. 1955 Type HZ,HZ-4 or HZM Rlate-Keyed Carrier Relaying
Installation Instr. 41-907-1 |Feb. 1961 Type HKB Carrier Relayimg with Type FD Carrier
Equipment
Installation Instr. 41-911B  |Dec. 1967 K-DAR Directionad' Compabison Blocking Systems
Installation Instr. 41-916.1C [Apr. 1961 Type HRK and HRP Caxrier Directional Overcurrent
Ground Reldysh(with Type HL-2 Directional Element
Installation Instr. 41-917.1A |Dec. 1960 Type HRD,Carrietr Dual Polarized Directional Overcurrent
Ground Relay
Installation Instr. 41.921,1A |[Mar. 1958 Types RS ‘and)RSN Carrier Auxiliary Relays with Ground
Preference for Plate Keyed Carrier Sets
Installation Instr. 41-923,2B |Feb. 1965 Type KA Carrier Auxiliary Relay
Installation Instr. 41-923.4D |Oct. 1967 TypepKA4, Carrier Auxiliary Relay
Installation Instr. 41-923,5B {0ct. 1967 Type@SKA CGarrier Auxiliary Relay
Installation Instr. 41-923.7A |Sept.1967 Type KA24) Carrier Auxiliary Relay for Commonwealth
Edison Company
Installation Instr. 41-941.1D Mar, 1967 Type KR Carrier Relaying Transmitter-Receiver
Installation Instr. 41-942,1B |June 1966 Type, KR Voice Adpater
Installation Instr. 41-944 . 4C |Apr, 1964 Type TC Voice Adapter Style 408C020G 02 Style
408C020G01
Installation Instr. 41-944, 6B |July 1967 Reserve Signal Detector for TC and KR Carrier
Installation Instr. 41-944 .78 May 1967 Type TCT Test Meter Unit
Installation Instr. 41-944.31C Mar.1968 Type TC Power Line Carrier Transmitter-Receiver
Assembly
Installation Instr. 41-945,1C Mar., 1968 Type TCF Power Line Carrier Frequency - Shift
Transmitter Equipment - 1 Watt/10 Watt - Transfer-
Trip
Installation Instr. 41-945,2A Mar. [1966 Type TCF Power Line Carrier Frequency-Shift
Transmitter Equipment 1 Watt/lWatt - Voltage Keyed
for Telemetering
Installation Instr. 41-945,3A (Mar. 1966 Type TCF Power Line Carrier Frequency-Shift
Transmitter Equipment - 1 Watt/lWatt - for Contact-
Keyed Functions
Installation Instr. 41-.945W4 (Sept. 1966 Type TCF Power Line Carrier Transmitter Equipment -
10 Watt Output - for Multi-station Supervisory
control
Installation Instr. 4-945 " TTA Nov, 1966 Type TCF Power Line Carrier Frequency Shift Transmitter
Equipment - 10 Watt/lOWatt - Transfer Trip
Installation Instr. 41-945.51(d May 1968 Type TCF Power Line Carrier Frequency-Shift Receiver
Equipment - Transfer Trip
Installation Imstr. 412945, 524 Mar, 1966 Type TCF Power Line Carrier Frequency-Shift Receiver
Equipment - with Voltage Output for Telemetering
Installation InsS€r. 41-945,52A] Mar, 1966 Type TCF Power Line Carrier Frequency-Shift Receiver
Equipment - with Voltage Output for Telemetering
Installation Instr. 41-945,53A Oct., 1967 Type TCF Power Line Carrier Frequency-Shift Receiver
Equipment with Relay Output for Supervisory Control
and Telemetering
Installation Instr. 41-945,54 | Oct. 1966 Type TCF Power Line Carrier Receiver Equipment for
Multi-Station Supervisory Control
Installation Instr. 41-947.1 Feb. 1965 1-23 Type JZ-72 Line Coupling Tuners
Installation Instr. 41-947.3 Jan. 1966 1-21 Type JZ2-72.6 Line Coupling Tuners
Installation Instr. 41-948.11 May 1967 1-9 Hi-Coupler
Installation Instr. 41-949.1B [June 1968 1-15 Type JZ-71.6 Line Coupling Tuners
Installation Instr. 41-951.2 pPec. 1960 1-12 Type HKB Relay and Test Equipment for Type FD Carrier
Installation Instr. 41-951.3B Pec. 1965 1-12 Type HKB Relay and Test Equipment for Type TC Carrier
Installation Instr. 41-953A  Nov. 1962 1-2 Type TT-1 Carrier Alarm Relay
Installation Instr. 41-953.1B Feb. 1968 1-2 Type TT-1 Alarm Relay for Type TC Carrier

*Denotes change from previous issue
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Installation Instr, 41-954B | June 1966 1-22 Type SKB and SKB-1 Relays and Test Equipment for{Lype
TC Carrier

Installation Instr. 41-954.1 |Dec. 1966 1-38 Type SKBU Phase Comparison Relay for Type TC Carrier
Channel

Installation Instr. 41-954.2 |June 1967 1-39 Type SKBU Phase Comparison Relay for Type TA-2
Frequency Shift Tone Channel

Installation Instr. 41-958B |Apr. 1965 1-6 Type TT-8 Auxiliary Relay

Installation Instr. 41-958.3B{July 1966 1-12 Type TT-12 Transfer - Trip Relay

Installation Instr. 41-958.6 |June 1966 1-6 Type TT-21 Auxiliary Relay

Installation Instr. 41-958.7 {Aug. 1966 1-22 Type STU-12 Transfer Trip Relay

Installation Instr. 41-958.8A|Sept. 1967 1.7 Type TT-16 Auxiliary Relay with Avalanche Diode

Installation Instr. 41-959.1B|Apr. 1965 1-4 Type TT-9 Auxiliary Relay

Installation Instr. 41-959.2A|July 1966 1-14 Type STU-9 Dual Channel Transfep-Trip Relay

Installation Instr. 41-962,2C|Feb. 1966 1-7 Type SX Toggle Relay

Installation Instr. 41-963B |[Oct. 1967 1-30 Type TA-1 Frequency - Shift Addio Tones

Installation Instr. 41-963.1 |Apr. 1967 1-20 Type TA-2 Frequency-Shift Audio Tones

Installation Instr. 41-971.2C|May 1967 1-23 Type HCB Pilot Wire Rellay System

Installation Instr, 41-971.3A|Dec. 1966 1-24 Type HCB-1 Pilot Wire,Relay System

Installation Instr. 41-971.4B|May 1967 1-8 Pilot Wire Insulatiof amd Protection for HCB and HCB-1
Relaying

Installation Instr. 41-972.1 |Sept. 1957 1-6 Type TSP Magnetizing ‘Inrush Tripping Suppressor for
use with Type HCB Pilot Wire Relays

Installation Instr. 41-973.5B|0ct. 1966 1-27 Type PM LineWof, Relays for Pilot-Wire Monitoring and
Transferred Tripping

EFFECTIVE DATE:

Supersedes Issue:

January, 1969
New Information

*Denotes change from previous issue





