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selection of characteristic time curve

When the generation is fixed af a constant value and fault cur-
rent variation is primarily due to the location of the fault along a
line, the selection of a relay with a more inverse time characteristic
is desirable 1o obtain selective coordination with adjacent relays.

settings
a. tap range

taps available
02 /06|08 |10]|15 2.0 2.5

2 25 |3 3.5 4. 5 6

4 5 6 7 8 10 12

The current range selected depends upon the fault curremt
available at the protected line, as defermined by a system study.
The lower fap range, 0.5-2.5 amperes, is usually applied for ground
fault protection since phase faulis resirlt in higher faul? currents
requiring the 2-6 or 4-12 amp range.

example of settings for a loop profeciion

Fig. 8 illusirates a loop system with one generating station equip-
ped with overcurrent relays and four substations equipped with
directional overcurrent relays. Arrows indicate the direction over-
current must flow fo trip the relays, and the time values represent
the operating time of the relays as determined by the time dial
position.

When the generation fluctuates within large limits such as day-
time peak and night time low, the tripping time of a relay with
an inverse characteristic becomes too dependent on the mag-
nitude of the fanlt current to permit a smooth coordination so that
the relay with definite minimum #me is the preferred choice.

b. time dial

The efiect of the time dial adjustment is shown on the curves,
fig. 33-39. Time dial settings defermine the operating time of the
relay. See page 14.

‘

c. spring adjuster

By rotation of the spring adjuster it is possible to obtain continuous
pick-up current values between the tap settings, thus permitting a
very selective time coordination.

Considering a fault at M, current will flow o the fault from sub-
stations B and C. The 0.35 second relay will trip at substation C
and the 0.85 second relay will trip at substation B. While the same
fauli current flows through the 0.6 second relay at station D, and
the 0.85 second relay at station E, the 0.35 second relay at station
C will operate and close its contacts hefore the 0.6 relay at D
or the 0.88 relay af E can trip.

B -central station

¢1.1

fu

¢ ~ over current zelays,
type CO

1‘ = Directional over-

current relays, type
CR. Anow shows

tripping direction.

(2 te f3s [ty

l_relay timing

1.1 1‘.35 1‘_6 TBS o in seconds
B C D E sub‘stations

fig. 8
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internal wiring = front view

CR-2, CR-5, CR-6, CR-7, CR-8, CR-9, CR-11 for
phase fault detection:

FT-21 case

Indicating
Contactor Switch

overcurrent unit

" directional unit

—e=—= Indicating
Instantanecus Trip

Flexitest switch

o clrrent test jack

shorting switch

case terminals

fig. 9

& solid line: spst relays (standard); dash line: with Indicating
Instantaneous Trip {special).

CRP-2, CRP-5, CRP-5, CRP-7, CRP-8, CRP-3,
CRP-11 for ground fault detection

FT-21 case

Indicating
Contactor Switch
overcurrent unit

/

directional unit

=== Flexitest switch

pe————c== gurrent test jack

e shorting switch

wemme case terminals

fig. 11

with instantaneous polarity as shown () directional contacts close

CRC-2, CRC-5, CRC-6, CBC-1I, CRC-8, CRC-9,
CRC-11 for ground fault detection

FT-21 case

e . 2 Indiéating
/ Contactor Switeh
D% CO% / overcurrent unit
/ Vs / va - directional unit
s //
co
Ics /
RN N S -/—lr--——--' Flexitext switch
A S current test jack
0000 Q!

__CB._)__@_)— —|— el =l e shorting switch

@ @ @ ®+'—“‘m case terminals

fig. 10

CRD-2, CRD-5, CRD-6, CRD-7, CRD-8, CRD-9,
CRD-11 for ground fault detection

FT-31 case
7 = Indicating
/ Contactor Switch
D D cq ovarcurrent unit
milE
D
Co= D? A upper
s D . [% directional unit
+— \ A lower
Ci directional unit
== gvercurrent unit
IETEl
L SR U i U ) R PV D Flexitest switch
;— O O 7| exilest swiic.
| | current test jack
1 o0 O |
b @ - U o shorting switch

case terminals

fig. 12
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CR relay for phase fault detect:.on

100% p f conditions:

i station bus ihﬁse ratation {-2-3 i 90° connection, current I3, leads corre-
2 * 2 sponding veoltage Va3 by 90°
3 1 — 1' 3 phase 3 Vie phase 1
=] 5 F relay I relay
Iﬁd &‘1— _ —I-I:li —_— - !
L.-._.ud--l WA T =
I_'.r YT _| I_... Lk I.._a YYe
& FE - -1- it Sl PR Vaz
o ;: | = B
3 ;. 1 + vi Is
& y : —y2 vec)‘:or Iz
n V3 rofation
87" - bt vé phase 2
: Va1 relay
e g4 D
a SO L
g -
§ 9+ D \\ I/ maximum
-i 9+ M i torque line
S l [ ] I+ - ' Vas
= E E E DSLT{;;LF'SQ i“ \ directional contacts close
ol PN \we——- ZET0 tOrgue line
ol B l. pos ’
52 = fault conditions:
maximum torque occurs when fault cur-
‘ rent Ij, lags 100% p'f current I3 by 60°
19 3 —i. e, leads corresponding polarizing
. volta.ge by 30°
d-c frip
bus fig. 13

CRC relé.y for ground fault detection

stotion bus
1 A
2 e ]
- c maximum torque line
Ve
AN directional \/
N\ -contacts e
N\ close
N X
AN
40°
N,
I

phase
reloys

— B Z ﬁ
- ) pelarizing L
current
en zero N
toqu
line N

«<— tripping direction
VW
-um—
.
L
&
=
~
=

AR RO

pos - ! neg

| fault conditions:
| maximum torque occurs when ground
@ current If leads polarizing current I by
40°

52 —>| residual current ‘«- i l = BTN
d-c trip = .
bus fg. 14

device number chart

67 — directional overcurrent relays type CR 6N ... .
67N — diréﬁgonal overcurrent ground relay, iypes CRC, CRD, D directional unit of types CRC, CRP
gl-o — overcurrent unit of types CRC, CRD, CRP gTL lower directional unit of fype CRD

!/ﬁ\
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CRP relay for ground fault detection
station bus .
i 1
2 g 2
3 3
maximum torque line
AN polarizing voltage\,
\ //
\ 800 .//
\ L
":-2_, directional
® contacts
- zero \ close
o torque
£ Jime " ®
< fault conditions:
l maximum torque occurs when ground
. current Jf lags polarizing voltage by 60°

bus - fig. 18

CRD 1elay for ground fault detection

station bus ._3
[ —ap r
z 3 ;
3 c
&N
7 - uses directional units
c o ; of CRC and CRP relays
'E polarizing '(_
§ current
=
g
‘= neg
f__’« ICS
¢ B 1A ¥
1 VRS | ?
52 —>‘ residual current F(— L T ) _
©od-c trip . e . 16
1 2 3 bus
Whern not nsed, terminals 4 and 5 are jumpered at relay.
52TC — breaker trip coil
%’%{— ~— upper directional unit of type CRD e P el
ICS — Indicating Contactor Switch

52 — power circuit breaker
52a — breaker auxiliary contact — J— — fuse
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m ’ constructio? A

type IRD-9 chassis front view

type IRD-9 chassis rear view

phase shifting _
capacitor

saturating -
transformer

phase shifting
capacitor

type “E!’
electromagnet

¥ g 18

type JRD-8
1S in FT-41 case

fig. 17

fig. 19.

type IRC-8
in FT-31 case
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[1] instantaneous overcurrenmt unit (I)

This cylinder-design unit is similar in construction fo the directon-
al unit except that it has one circuit closing contact. Fach pair of
pole windings is energized by ground curreat from the operating
circuit. A capacitor is series-connected with one pair of pole
windings to obtain the desired Hime-phase relationshin between
the current in the two pairs of coils, in order to develop the neces-
sary rotational torgue. As shown in figures 26 and 27, one of the
direcHonal unit contacts (D) is connected across one pair of pole
windings of the instantaneous overcurrent umit. This contact
shunis the operating current arcund the pole windings, prevent-
ing the instanfaneous overcurrent unit rom developing rotational
torque. However, when the directional unit picks up under faunlt
conditions, the shert on the instantaneocus overcurrent unit coils
is removed, allowing the insfantaneous overcurrent unit fo com-
mence closing its contact almost simultaneously with the direc-
tional unit . . . thus providing high speed operation.

A saturating transformer is used to feed the instantaneous over-
current unit. This fransformer limits the energy applied to the
unit at high current values and reduces the burden on the cur-
rent transformer. The primary winding of the saturating transfor-
mer has taps connected to a tap block to facilitate changing the
current pickup values of the unit. Tap value current is the mini-
mum current required o just close the relay contacts. Pickup in
beiween tap values can be oblained by varying the posion of
the spiral spring adjuster. This tapped transformer arrangement
supplies the same amount of energy to the overcurrent unit for
any tap setting at a given mulliple of fap current. Thus, the unit
has a constant burden level thronghout its entire range.

A non-linear resistor (varistor) is connected across the secondary
winding of the fransformer and overcurrent unit coils to reduce the
voliage peaks applied to the phase shifting capacitor and the
overcurrent unit.

[2 current polarized directional unit (D)

[3. wvoltage polarized directional unit (D)

The directional unit is a product type induction cylinder which
operates as a result of the interaction of polarizing and operating
current flux. The moving element consists of a spiral spring, a
contact-carrying arm and an aluminum cylinder which rofates in
the air gap formed by the electromagnef and the magmetic core.
The unif is free of vibration at heavy currents. If provides fast,”
trouble free reliable operadon and requires no sefting. The
electro-magnet has two series connecied polarizing coils and two -
series-connected operating coils mounted opposite each other.
The interaction of the fluxes generated results in rofation of the
cylinder. At 20 amperes operating current with 120 volts, 60
cycles applied, the operating time of the directional unit is
approximately 10 milliseconds.

(4] time-overcurrent unit

The types CO-5, CO-6, CO-7, CO-8, and CO-8 elechromagnets
comsist of an “E" shaped laminated magunetic core which has a
main tapped coil on the center leg of the “E' structure. The flux
produced by this main coil divides and returns through the two
culer legs. A shading coil located on the left leg of the electro-
magnet shifts the flux in that leg out of phase with respect to the
fluz in the right leg. The out-of-phase flux thus produced in the
air gap of the eleciromagnet interacts with the main coil flux to
create contact closing torque on the induction dise.

The CO-2 and CO-11 electromagnets are similar in constructon,
except that they have shading coils on both outer legs of the YE"
shaped electromagnet. Disc rotation -is opposed by the spiral
spring which resets the moving contact to its initial position when
applied current is below the tap value setting.

- (8, Indicating Contactor Switch (ICS)

Two are used {see page 3 for description), one designated ICS/I
to indicate completion of the trip circuit due fo closing of the
instantaneous (I) unit coniacts; the other ICS/T which cperates
when the time-overcurrent (CQO) unif operales.

type IRC.8 type IRP-8 type IRP-8 type IRP-§
front view in FT-31 case front view . rear view

econstruction continued r/”



Indicating Instantaneous Trip (IIT)
when used with CR phase relays (see figure 9)

€ fig. 25

The Indicating Instantaneous Trip unit is similar in
construction to the ICS unit except that it is a-c opera-
ted and is adjustable over a range of 1 fo 4 times
minimum pickup. Variable pickup is provided by the
core screw adjustment on the top of the unit.

Each unit has a calibrated scale on which are marked
four divisional points of the unit's pickup range (such
as 10-20-30-40 for the 10-40 amp unit). A calibrated
scribe mark on the scale plate indicates the exact
position of these current pickup values.

The IIT unit has an operating accuracy of = 10 per-
cent of setting. Ratio of dropout to pickup varies from
65 percent at minimum setting to 90 percent at maxi-
mum setting.

relay settings

The instantaneous and time-overcurrent units require
seltting, whereas the directional unit does not.

On both overcurrent units, the tap selected deter-
mines the minimum pickup or contact-closing current
of the unit. Selective time dial settings on the time-
overcurrent unit can be determined by referring to
the time current curves on pages 14 and 15.

Stalionary contacts are adjusted as noted on page 3.
The Indicating Contactor Switch (ICS) tap is selected
as stated on page 3.

tap ranges

range | taps

time-overcurrent unit (CO)

525 L—.6—8—1—1.5—-2—-2.5
2—46 2—2.8—3—3.5—4—5—6
4—I12 4—5—6—7—8—10—-12

instantaneous overcurrent unit (I}

S5—2.0 S5—75—1—1.25—1.5—-2
1—4 1—1.5—2—25—3—4
2—=8 2—3—4—5—-6—8
4—16 4—6--8—9---12—16
10—40 10—15—20—24—30—40

e 7 WP



directional

overcurrent relays

1 descriptive
4 bulletin

—

fypes

; | | internal wiring | front view

FT.31 case

type IRC-2, IRC-5, IRC-6, IRC-7, IRC-8, IRC-8,
and IRC-11 for ground fault detection

basie {C’R, CRC, CRP, CRD
IRC, IRP, IRD

oo 41130

I pagell

type IRP-2, IRP-5, IRP-6, IRP-1, IRP-8, IRP-9,
and IRP-11 for ground fault detection

r......._.g........ instantaneous

FT-31 case
— ingtantaneous ( ‘
overcurrent unit J_
[upper cylinder unit)
' D
1cS)
gaturating
transformer

induction unit

| —— directional unit
(lower cylinder unit}

= Flexitest awitch

—— cage terminals

overcurrent unit
{upper cylinder unit)

saturating
transformer
directional unit
/ {lower cylinder unit)
.
cO

-—-—F—---—— induction unit

— Ylexitest switch

-~ case terminals

FT-41 case

directional contacts
{lower unit)

fig. 26

type IRD-2, IRD-5, IRD-6, IRD-7, IRD-8, IRD-9,
| and IRD-11 for ground fault detection

e

directional contacts

(middle unit)

ingtantaneous
overcurrent unit
{upper ¢ylinder unit}

saturating
transformer

induction unit

directional unit
{lower cylinder unit}

directional unit
(middle cylinder unit)

—— Flexitest switch

|——=— case terminals

fig. 28

e With instantaneous polarity as shown (+), open direckional contacts close.
%% (5.1 resistor values, page 13. Relay shipped snitable for 125-volt d-c eervice,

% @ -@ <P

fig. 27

legend

Tp leftkand contacts

St

b right hand contacts

auxiliary switch

indica‘t’iﬁg Contactor Switch -
{right)

Indicating Contacter Switch
{left)

variator

chasasis operated
shorting awitch

Q
5

current test jack

Ox0



type IRC for ground fault detection

siation bus d-¢ trip bus
1 POS Fr e T T z
2 W\
3 67N Ao
T
‘ o
TLH
31
L 1 2D
:|phase [1cs Tics A 4
reloys T 1 I~
5 | = CO =I
§ polarizing @ C54 ]L o 4
o5 E i
o 4
=
2 ICS Ics E
Ip
1 2 03
-L_ neuttal of ground {‘,____1
== current source =524
T ®
i . |
123 neg C:J._wm- T T e e
fig. 29
type IBP for ground fault detection
station bus d-c trip bus
1 POS =
2 i
3 iGTN 610
¥
LD
1’ LH
Tigs —i%sl
=G0 I
5 @ €5-1 co’
Lo ]
2
o ‘ o
o E ’
= @ _ :
i3
02 03
polurlzmg volfcge =K2a }
s ®
|
123 , neg c=== J S

device number chart

6IN —directional overcurrent relay, type IEC, CO

—Hme-overeurrent unit

fig. 30

§2  ——power circuit breaker

IRD or IRP ~ingtantaneons-overcurrent unit 52a —breaker auxiliary contact
D —directional unit IIST —saturating transformer for instantaneous- S2TC—breaker frip coil
D /1T —upper directonal unit overcurxeni unit Jo  =~gperating current

D /L —lower directonal unit ICS ~~Indicating Contactor Switch Ip  —polarizing current



el

s

directional " desoriptive
bulletin
overcurrent relays

, 4130

basxc{CR CRC C.RP CRD ‘
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type IRD for ground fault detection

station bus ' d-c trip bus
1 == 4 1 pos &=
2 el T 2 .
3 t 5 r'm o10 ‘ : T
T . S TR —
! _I_ . D
prgpery g || epr
1] &Y 35
1 X
phase % 2 ;;g 1
Jl ]reluys[ " 2 ! TR !
P :
N r I 0
c5-1 co -
c i
L ‘
5 ‘
L
s : |
_E' polarizing voltage ‘
-y when not used, ) ' ‘
= jumper terminals polarizing ‘
| 4and 5 |
kX
N neutral of ground e S S S e e
12 3 = current source
fig. 31
135 LIRSS S SR RI T d using auxiliary potential transformers
statien bus phase rotation 1-2-3 1
" g CS-1 resistor values
Q é i dc | lead ’ resistance
PP S U | i main potential volts | position i value: chms
b T ! e transformers o 1 F 0
B 8! 2 | 30
Vi 125 3 | 2700
> V2}; potential bus 250 4 [ 6500
T II va
£ auxiliary potential + 1+
'% transformers o e L~
2 such as:
had style number 899714 |, relay polarizing
=4 style number 1116628 coils
s style number 1116630
g style number 1798535
& Selection of auxiliary potential transformers depends

52 on prirmary voltage rating and secondary voltage desired
for application to relay polarizing coils.

fig. 32



50/60 cyclese *

short time
CR-2, CRC-2, CRP-2, CBRD-Z,
IRC-2, IRP-2, IRD-2

70

r
i
i
i
|

operating time in cycles (80 cycle base)

ULECGELLCLELGELECGLUL
£ ORaCE RECC ELRiGE
1 2 3 4 5 6 I 8 810

multiples of tap value current

12 14 16 | 20

fig. 33

inverse time

CR-8, CRC-8, CRP-8, CRD 8,
IRC-8, IRP-B, IRD-8

T

1]

-

w

operaling time in seconds

|+

1 2 3 4
multiples of tap value current

operating time in seconds .

5 6 7 8 210 12 |41e|20

time-overcurrent unit '

Iong time
CR-5, CRC-5, CRP-5, CBD 5,
IRC-5, IRP-5, IRD-5

140 r—

120

operating time in seconds

- : R
o9 ' 3 4 B 8 7BGElO
multiples of tap value current
fig. 34

very inverse time

CR-9, CRC-9, CRP-9, CRD-9,

IRC-9, IRP-9, IRD-9

Ir RERCTIEETET

Q H T pEt R AN THE 1o .;;——nn;n-- i
1 2 3 4 5 6 788910 12,16, 20
multiples of tap value current .
fig. 38
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definite time
CR-6, CRC-6, CRP-6, CRD-8,
IRC-6, IRP-6, IRD-6

directional
overcurrent relays

basic
types

T P e

operating time in seconds

1 2 3 4
miltiples of tap value current

extremely invarsé time
CR-11, CRC-11, CRP-11, CRD-11,
IRC-11, IRP-1], IRD-11

0 EE EEE

L]

13|

operating time in seconds

o0l Lotlioill LLLd
1 2 3 456 B1O 20 30 40
multiples of tap value current

fig. 39

fig. 35

{

5 8 12 1 1s |
7 8 €10 s 18zo

[ descriptive
bulletin

e 41130

CR, CRC, CRP, CRD |
IRC, IRP, IRD * page 15

moderately inverse time
. CR-7, CRC-7, CRP-1, CRD-I,
IRC-1, IRP-1, TRD-1

i

operating time in seconds

1 2 3 4 5 6 7 8910 12 |1
14

6 1'5 20
multiples of tap value current

fig. 36

& Curves on these pages are available on 8%%” x 117 paper or
Log-Log paper. Consult nearest Westinghouse office.
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characteristic

burden data and thermal capacities

time-overcurrent unit (CR, CRC, CRP, CRD, IRC, IRP, IRD types)

ampere range: l 0.5to 2.5 2to 6 4dto 12
tap setting: |05 |06 [0.8 1.0 [15 /20 (252 [25]3 [35[¢ |6 |6 |4 [5 [6 [7 [8 [10 [12
shoxt time: CR-2, CRC-2, CRP-2, CRD-2, IRC-2, IRP-2, IRD-2
coil ratings, {cont 091 | 096|118|1.37(1.95|224250)| 31 |40 |44 |48 |52 |56 [60]| 7380|8896 104]11.2]120
amperes 1sec@ 23 | 28 | 28 | 28 | 28 | 28 | 28 | 110 | 110 | 110 | 120 | 110 | 110 | 110 | 230 | 230 | 230 | 230 | 230 | 230 | 220
pf angle, lag® | 58° | 57° | 53° | 50° | 40° | 369 | 26° | 89° | 550 | 81° | 47° | 45° | 41° | @70 | 650 | s0° | 470 | 460 | 430 | 37 | 84
® tap 48 | 49 |50 |53 |62 | 72|79 (5041513537 553|572 |5.90|654]|492|520|534|553|586¢ 66 | 7.00
v-a burden { 3P 396|208 | 42.7 | 45.4 | 54.4 | 65.4 | 736 | 28,7 | 30.8 [ 42.8 | 428 | 46.0 | 50.3 | 54.9| 30,1 | 42.0 | 2441 | 458 | 9.0 | 555 | e2.3
10 x tap 256 | 270 | 308 | 348 | 435 | 580 | 700 | 262 | 280 | 312 | 320 | 360 | 420 | 474 | 262 | 205 | 330 | 364 | 400 | 470 | 528
20 x tap 790 | 851 |1024 | 1220 | 1740 | 2280 | 2850 800 | 920 | 1008 | 1120|1216 1500 | 1800 848 | 1020|1128 | 1260 | 1408 | 1720 | 2064
long time: CR-5, CRC-5, CRP-5, CRD-5, IRC.-5, IRP-5, IRD-5
definite time: CR-6, CRC-6, CRP-6, CRD-6, IRC-6, IRP-6, IRD-6
coil ratings, | cont 2 | 22|25 (28|34 |40 44| 8 |88 97 |104]112] 1258|137 16 | 188 193] 208|225 25 | 28
amperes 1sec® 88 | 88 | 88 | 88 | 88 | 88 | 88 | 280 [ 230 | 230 | 230 | 280 | 230 | 230 | 460 | 460 | 460 | 460 | 460 | 460 | 460
pf angle, lag® 6o° | 68° | 67° | 66° | 62° | 60° | Be° | 67° | 66° | 64° | 63° | 62° | 59° | 57° | 65° | 63° | 61° | 59° | Be° | B | 4T
@ tap 302 | 3.96 | 3.96 [ 4.07 [ 4.19 | 4.30 | 437 | 2.88 | 3.87 | 8.93 | .00 | 4.08 | 4.20 | 4.38 | 400 | 4.15 | 4.32 | 4.27 | 4.40 | 260 | 492
v-a burden J 3x1p 206|207 | 21 |21.4|232] 240|262 21 216|221 | 231|235 | 248 | 26.5| 20.4 | 235 | 25.3 | 26.4 | 278 | 201 | w6
10 x tap 103 | 106 | 114 | 122 | 147 | 168 | 180 | 110 | 118 | 126 | 138 | 144 | 162 | 183 | 126 | 143 | 162 | 183 | 204 | 247 | 288
20 x tap 270 | 288 | 325 | 360 | 462 | 548 | 630 | 308 | 342 | 282 | 417 | 448 | 540 | 624 | 376 | 450 | 531 [ 611 | €99 | 880 | 1056
moderately inverse time: CR-i, CRC-7, CRP-7, CRD-I, IRC-7, IRP-7, IRD-7
coil ratings, | cont 2 |22 | 25|28 |34 (40 | 44| 8 | &8 | 07 |10.4|112|125 187 16 | 188|193 | 208 | 225| 25 | 28
amperes lsec® 88 | 88 | 88 | 88 | 88 | 88 | 88 | 230 | 230 | 230 | 230 | 280 | 280 | 220 | 460 | 460 | 460 | 460 | 460 | 480 | 460
pf angle, lag@ 68° | 67° | 66° | 64° | 61° | 56° | 56° | 66° | 63° | 63° | B2° | 61° | 590 | Bae | 640 | 1° | Bo° | Bae | ss° | 51° | 4e°
@ tap 3.88 | 3,03 | 3.93 | 4.00 | 4.08 | 4.24 | 3.48 | 406 | 4.07 [ 4.14 | 43¢ | 4.34 | 4.40 | 462 | 424 | 420 | 462 | 4.60 | 480 5.20 | 5.40
v-a burden { 3% 1P 207 | 209 | 21.1 [ 216 | 229 | 24.8 [ 25.9 | 21.3 | 21.8 [ 225 | 23.4 | 23.8 [ 252 | 27 | 228|242 | 259 | 27.3 | 208 | 33 |37
10 % tap 103 [ 107 | 114 | 122 [ 148 | 174 | 185 | 111 {120 | 120 | 141 | 145 [ 162 | 183 | 120 | 140 | 168 | 187 | 211 | 260 | 308
20 x tap 278 | 288 | 320 | 356 | 459 | 552 | 640 | 306 | 342 | 366 | 413 | 448 | 530 | 624 | 202 | 460 | 540 | 626 | eea | 260 | 1032
inverse time: CR-8, CRC-8, CRP-8, CRD-8, IRC-8, IRP-8, IRD-8
very inverse time; CR-9, CRC-9, CRP-9, CRD-9, IRC-9, IRP-9, IRD-9
coil Tafings, | cont 2 |22 |25 |28 |84 | 20 | 44| B | B8 | 9.7 | 104 |1l.2|125 | 18| 16 | 188|193 | 208 | 225]| 25 | 28
amperes 1sec® %8 | 88 | 88 | 88 | @8 | 88 | 8% | 230 | 230 | 230 | 230 | 230 | 230 | 230 | 460 | 460 | 460 | 460 | 460 | 460 | 260
pf angle, lag® 720 | 71° | 69° | 67° | &2° | B7° [ 53° | 70° [ 66° | 64° | 62° | 60° | 58° | B&° | 68° | 63° | 60° | 57° | 54° | 48° | 45°
@ tap 238|238 | 240 [ 242 | 251 | 2.68 | 2.74| 238 | 240 | 242 | 2.48 | 2.52 | 2.64 | 275 | 2.38 | 2.46 | 254 | 262 | 2.73 [ 3.00| 2.48
wea burden 4 3 *tP 21 | 21 211 |21.2| 22 |235 |248| 21 211 |21.5] 22 |227| 24 |25.2| 213|218 | 226|236 | 248 27.8 1 31.4
10 x tap 132 (134 | 142 | 150 | 170 | 200 | 228 | 136 | 142 | 149 | 157 | 164 | 180 | 198 | 146 | 158 | 172 | 190 | 207 | 248 | 292 -
20 x tap 250 | 265 | 400 | 440 | 530 | 675 | 800 | 360 | 385 | 430 | 470 | 500 | 580 | 660 | 420 | 480 | 550 | 620 | 7o0 | &S0 | 1020
extremely inverse time: CR-11, CRC-11, CRP-11, CRD-11, IBRC-11, IRP-1], IRD-11
coil Tafings, | cont 17 | 18 | 22 | 35 |80 | 85 |38 | 70 | 78 | 83 | 90 | 00| 11.0]|120| 14 | 16 | 17 | 18 | 20 | 22 | 28
amperes 1sec® 55 | 56 | 56 | 38 | 58 | 56 | 56 | 230 | 230 | 230 | 230 | 230 | 230 | 230 | 460 | 460 | 460 | 480 | 460 | 480 | 460
pf angle, lag® 36 |34 |30 |27 (22|17 | 16| 32 | 30|27 (24|23 {20 | 20| 20| 25| 22|20 18| 17| 18
@ tap 072|075 (081|089 | 103 | 130 | 1.48| 0.73 | 0.78 | 0.83 | D.88 | 0.95 | 1.07 | 1.23| 0.79 | 0.8 | 102 [ 1.10 [ 123 [ 132 | 1.8
v.s burden | 3%t 6.54 | 6.80 [ 7.46 | 8.20 | 10.04]11.95|13.95| 6.30 | 7.00 | 7.74 | 820 | 9.12 | 9.80 |11.34| 7.08| &8 |9.18| 10 |1n1| 149163
10 = tap 71.8| 78 | 84 |93 |1155/1363) 180 | 74 |785| 84 | 80 | 102 | 100 | 120 | 74| 90 |101.4| 110 |124.8|131.6| 180
20 x tap 250 | 267 | 208 | 330 | 411 | 502 | 610 | 264 | 285 | 300 | 340 | 372 | 430 | 504 | 206 | 240 | 378 | 454 | 480 | 60O | 720

(@ Thermal capacities for shori fimes other than one second may
be calculated on the basis of time being inversely. proportionat
to the square of the current. For instance, on the 0.5/2.5

amp range, one second rating being 88 amps, the half-second
rating x would be obtained from:

L
65

%2
= gg X V15488 T 124 amps

() Degrees current lags voltage at tap value current.
(@ Veltages taken with Rectox type volimeter,

)
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directional . b descriptive

overcurrent relays

| bulletin

basic { CR, CRC, CRP, CRD |
IRC, IRP, IRD M page 17

types

41130

instantaneous-overcurrent unit (IRC, IRP, IRD types only)

ampere |tap volt-ampere burden:
tange | setting iion | power factor | at B power factor
value angle amperes |angle
0.5-2 05 37 39 24 46
0.75 38 36 13 37
1.0 29 35 8.5 34
1.25 41 34 6.0 32
1.5 A3 32 4.6 31
2.0 A8 30 29 28
1-4 1.0 4l 36 9.0 36
1.5 44 32 5.0 32
2.0 47 30 3.0 29
2.5 .50 28 2.1 27
3.0 .53 26 1.5 26
4.0 59 24 0.93 24
2-8 2 1.1 49 6.5 48
3 1.2 43 3.3 42
4 13 38 2.1 37
5 14 35 1.4 35
6 1.5 33 1.1 33
8 1.8 29 0.7 29
4-16 4 1.5 51 2.4 51
6 1.7 45 1.2 45
8 1.8 40 0.7 40
9 15 38 0.6 38
12 2.2 34 0.37 34
16 2.5 30 0.24 3l
10-40 10 1.7 28 0.43 28
15 2.4 21 0.27 21
20 31 16 0.20 17
24 3.6 15 0.18 15
30 4.2 12 0.11 13
40 49 11 0.08 12

characteristics, continued L



directional unit (all fypes)

(a) polarizing circuit

# burden data and thermal capacities

relay burden in power rating
type volt-amperes(® factor
at 120 volts |at B amps angle(® continucus I-second - | 30-second
CR 1.5 58° lag 132 volis
CRC, CRD, IRC, IRDL .. 1.45 8¢ lag 230 amp .
CRP, CRD, IRP, IRD & 1.2 28° lead 208 volts
4 current unit
+ voltage unit
(b) operating circuit
relay ampere burden in voli-amperes@ power continuous l-second
type range at min. at 3 times at 10 times at 20 times ia:t;;:@ ;‘:t;:;g < :;r;t;nrg e
tap value min. tap min. tap min. tap g P 3
current value current | value current | value curzent
CR 0.5-2.5 0.03 0.23 2.8 11.5 348 10 230
2-6 0.44 4.08 48.0 182.0 345 10 230
4-12 0.53 5.0 59.2 236.0 25.0 12 280
CRC, IRC 0.5-2.5 0.033 0.30 3.3 14,2 44.0 10 230
2-6 0.58 5.28 58.0 240.0 42.5 10 230
4-12 0,64 6.12 N 70.0 272.0 R 12 280
CRP, IRP 0.5-2.8 0.03 0.23 2.8 1.5 34,5 10 230
2-6 0.44 4.08 48.0 182.0 34,5 10 230
4-12 .48 4,62 53.6 216.0 e 12 289
CRD, IRD 0,5-2.5 0.07 0.59 6.6 - 26.0 450 10 - 230
2-6 1.04 9.9 106.0 420,0 45.0 10 230
4-12 1.16 168 121.2 472.0 . 12 280

(D Thermal capacities for short times cther than one second may
be calculated on the basis of time being inversely proporiional
{o the square of the current. For instance, on the 0.5/2.5 amp
range, one second rating being 88 amps, the hailf-second rating

x would be obtained from: .
1 X2
55 = gg X /15488 = 124 amps

minimum pick-up values
directional unit

(@ Degrees current lags voltage at tap value current.

@ Voltages taken with Reclox type volimeter.

(D Degrees cperating current leads or lags (as indic

izing voltage or polarizing current.

time-overcurrent unit

trip circuit data

ated) polar-

relay fap range minimum phase
type in amps pickup angle
volts amps ICS tap coil rating in amps d-¢ registance
amps, d-c : in ohms
CR 0525 1 » L leading V by 30° P continuous l-second
voltage
unit 2-6 1 2.3 I in phase with V 0.2 04 11.5 6.5
412 ! 4 1 leading ¥ by 30° 2.0 3.2 88.0 0.15
1 4.6 I in phaee with V
%I:g 0.5-2.5 0.5 I, leading Ip by 40°
oRD 6 5 in phase instantaneous-overcurrent unit (I) ratings
current 1.0 I leading Ip by 40°
unit 4312
1.3 in phase range amps
tl':ll{!; 0.5-2.5 1 2 1lagging by 60° l-second continuous
fl?‘l? 26 1 4 1 in phase with ¥ 052 5 100
voltage 1 4 1lagging V by 60° e 3 140
unit 4.12 - - 4.16 5 200
1 8 1in phase with V 10.40 B 200
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descriptive
bulletin

- 41130

directional I
overcurrent relays | y

types

I IS BT LT P Yl order by style number

without instantaneous trip unit ¢ single phase ¢ 60 cycles;

basic {CR CRC, CRP CRD
IRC, IRP, IRD ‘ fT page 19

4 50-cycle relays can be supplied. Order “similar to style number ....

type type of time curve contacts | Indicating | current Flexitest
protection Contactor | range Universal case
Switch amps: a-¢
time relay case wired per
unit style no. size fig.
oR-2 phase short spst—ce | 0.2/2.0 0.5-2.5 Z00PAoaRDS | FT-2L °
‘ié?‘fﬁﬁ:‘;’: amp d-c 412 289B423A11
- i lon . 0.5-2.5 285B424A00
CR-5 continucus g cne unit 2-6 289B424A10
per relay 4-12 289B424A11
—_ s 0,5-2.5 288B563A 12
CR-6 definite 26 1875 555
4-12 1875 556
. 0,5-2.5 288BS71A12
CR-7 moderately inverse 2-6 1875 567
4~12 1875 568
3 0.5-2.5 288B574A12
CR-8 inverse 2-6 1875 579
4-12 1825 580
- = 0.5-25 288RB576A12
CR-9 very inverse 26 1875 591
4-12 1875 592
_ . 0.5-2.5 2B8B940A 00
CR-11 exfremely inverse 58 388BO40A 10
4-12 2BBE940A&11
. ound 0.5-2.5 28984254080
CRC-2 g:otectmn short i oo *
_ ] Il:’zl.'m:erlt polarized 212 2095425411
CRC-5 230 amps/ long 0.5-2.5 2808426409
2-6 289B426A10
1 sacend a2 289B426511
- ini 0.5-2.5 1876 952
. CRC-6 definite 26 1876 953
X - 0.5-2.5 1878 587
CRC-7 moderately inverse 2.6 1875 598
- § 0.5-2.5 1875 601
CRC-8 nverse 2-6 1875 602
a i 0.5-2.5 1875 605
_C—EE—Q_—_ Very mverse 26 1875 608
3 s 48 5—2 5 1555 390
CRC-11 extremely inverse 56 1858 301
4-12 1955 392
y —— 0.5-2.5 2858427400
CRP-2 grotection short 2-6 280B427A10 1
| mofection 4-12 2809B427A11
CRP-5 208 volts/30 long 0.5-2.5 289B4284A09
208 volt 26 280B428510
412 289B428A11
Y P 0.5-2.5 1876 958
CRP-6 definite 26 1876 959
X : 0.5-2.5 1875 561
CRP.7 moderately inverse 2-6 1875 562
¥ p 0.5-2.5 1875 573
CRP-8 inverse 26 1875 574
Y - 0.5-2.5 1875 535
CRP-9 Very inverse 2-6 1875 586
- 0.5-2.5 1878 843
CRP-11 extremely inverse 6 1655 233
412 1955 384
.5-2.5 289B429A10 2 12
CRD-2 gi 2‘:;11011 short R ogopamail | F1-91
B “tion 4-12 2898429412
- aTren 05-2.5 2898430409
CRD-5 ‘éﬁ’éﬁ%‘iﬁ?&ﬁ“z’ﬁ long 2-6 289B430A10
seconds 4-12 289B430A11
230 amps/ . 0525 1876 796
CRD-6 Y second definite 3 e 1876 797
J e — 4-12 1876 798
: 0.5-2.5 1876 8058
CRD-7 moderately mverse 5B 1876 806
4-12 1876 807
P ——— ; 0.5-2. 1876 814
CRD-8 inverge g:g 3 1876 815
i £-12 1876 81§
N f 0. 5_2 8 1876 823
CRD-9 Very mverse 1876 824
| 25 1876 825
prr— ; 0.5-2.5 1955 395
CRD-11 extremely inverse A 1955 398
£12 18955 387

. except for 50 cycles”,

. L5,
continued @



page 20

 ordering infoxmation BELi g gL oty
with instantaneous trip unit e single phase o 60 cycles:
type application time ,cuzvé contacts Indicating | eurrent range Flexdtest
Contactor amps: a-¢ universal case
Switch | PP - ) -
time instan- relay case wired per
unit taneous style no. size fig.
unit
IRC-2 round short spst—ec 0.2/2.0 0.5-2.5 2-8 2B9B423R08 | PT.31 26
3etection ® a.m{:' d-c 4-16 289B435A10 3
cuaren‘t polarized R égjg g_gug%;gggﬁ_
T s two units 26 418 2808435413
per relay 10-40 289B435A14
20-80 289B435A15
412 1040 2898435417
] 20-80 299843518
IRC-S5 long 0.5-2.5 2-8 289B523A09
4-16 289B523410
10-40 289B523A11
20-80 289B523A12 |
2-6 4-16 289B523A13
10-40 289B523A14
20-80 299BE23A15
4-12 10-40 299B523A17
—_ 2080 289B523518
IRC-6 ini 0.5-2.5 2-8 289B436409
definite 4-18 289B436A10
10-40 289B436A11
20-80 280B436A12
2-6 4-16 2898436413
10-40 289B436A14
20-80 289B436A15
. 412 10-40 289B436A17
S 20-80 289B436418
IRC-7 moderatel 0.5-2.8 28 289B437A0Y
nverss 118 289437410
10-40 2898437411
20-80 289B437A12
2-6 4-16 280B437A13
10-40 289B437414
20-80 289B43TA15
4-12 10-40 289B43TA17
—_ 20-80 289B437A18
IRC-8 i 0.5-2.5 28 289B438409
toverse 4-16 289B438A10
10-40 2898438411
20-80 280R438512
2-6 4-16 289B438A13
10-40 289B438A14
20-80 2898438416
412 10-40 289B438A17
—_ 20-80 280B433A18
IRC-S very 0.5-25 2-4 2898439509
: 4-16 2898439510
Inverse 10-40 2898439411
20-80 2898439412
2-6 4-16 289B439A13
10-40 2B9B439A14
20-80 289B439A15
4-12 10-40 289B439A17
- 50-80 289B439418
IRC-11 exiremel 0.5-2.5 2-8 2898931409
inverse ¥ 4-16 289E93]1 510
10~40 2809B931A11
20-80 289R931A12
2-8 4-16 280B931A13
1040 289R931A414
20-80 289E931A15
4-12 10-40 289E931A17
20-80 2890312418
IRD-2 ground short spst—ce 0.2/20 0.5-2.5 2-8 2898445400 T 28
detection P am/ de 4-16 289B445410 FT-41
current and P 10-40 2808445411 :
voltage polarized two units 20-80 2BOB445A12
230 amps /1 sec. per relay 2-6 4-16 289B445A13
208 volts /30 sec. 10-40 280B445A14
20-80 2BUB445A15
4-12 10-40 2809B445A17
20-80 . 289B445418
i 50-cycle relays can be supplied. Order “similar to style number .... ... except for 50 cycles’’.



S

directional | descriptive
ercurrent relays | bulletin
e - ) 41-130
e el -
basic | CR, CRC, CRP, CRD | -
types | IRC, IRP, IRD L page?2l
type application fime curve |contacts Indicating | e¢urrent range I"le_xitesl:
Contactor amps: a-¢ universal case
Switch fime instan- relay case wired per
unit taneous style no. size fig.
unit
IRD-5 ground long spst—~cec 0.2/2.0 0.5-2.5 i:?s ggg%gggﬁ?g FT-41 28
detection amp d-c 10-40 28BE525A11
culita:mf d ed 20-80 Z89B525A12
SEC two unite St | 2
—4
Fagoond per relay 20-80 2598625415
30 seconds 12 16-40 SEONG25ALT
20-80 289B525A18
n ™ 0.52.5 28 S80BA46A00
IRD-6 definite 116 2BOR446A10
1040 289844611
20-80 2B9B446A12
36 416 JB6B446A13
10-40 289R446A14
20-80 2898446815
42 10-4D 288B446A17
20-80 DROB446A18
- 0.5-2.5 ) 208447500
IRD-7 moderately 416 2BOBA47AI0
nverse 10-40 289B447A11
20-80 285R447A12
26 216 260B447A13
10-20 2B8B447A14
20-50 JBGBA4TALE
41z 10-40 2BEBA4TALY
20-80 2898447418
- I 05-25 28 2808448R09
IRD-8 myerse 1-16 289B448A10
10-40 2809B448A11
20-80 2898448512
26 4°16 2898448313
10-40 2B80BA4BA14
20-80 280B448A15
312 1640 280B448A17
20-80 289B448A18
TRDS | 0525 78 280B440A09
RD-9 yery 16 2398449410
nverse 10-40 289B449A11
20-80 200B449A12
26 16 Z80B449A13
10-40 208B445514
20-80 280B449A15
412 10-40 2898448517
2080 2B9B440A18
TRO-11 05-25 28 260B932A08
IRD-11 extremely 116 589BO32A10
mverse 10-40 289B932A11
20-80 280B932512
26 218 280032413
10-40 2398932414
20-80 289B932A15
12 10-40 28098932517
— 20-80 280B032R18 —
x — 05-25 28 2898440409 X 27
IRP-2 gr:untd short spst—ce 0.2 /2(.10 28 PRI FT-31
etecuon amp c-¢ 10-40 289B440A11
*zrno‘lstagi polarized . 20-80 289B440A12
i two units 26 416 2B9B440A13
per telay 10-40 2B9B440A14
20-80 2685B440A15
a1z 10-40 289B440A17
20-80 2885440418
W — 05-2.5 28 2B0R524A00
IRP-5 long 115 2898524410
10-40 289B524A11
20-80 280E524512
26 418 280B524513
10-40 285B524A14
20-80 2898524415
13 10-40 280B524A17
20-80 2898524418

continued @



‘ordering information |

order by style number

with instantaneous trip unit e single phase o 60 cycle,
type application fime curve | contacts Indicating | current range Flexitest
Contactor amps: a-¢ universal case
Switch < = -
time instan- relay case wired per
unit tanecus style no. size fig.
it
P- ini —cc 0.2/2.0 0.5-2.5 2-3 2B9B44] A0% R 27
IRP-6 groumsl definite spst / g R AR FT-31
etection i amp a-¢ 10-40 2B9B441411
voltage polarized 20-80 3BOB441A12
208 volts two units
30 seconds 1 2-6 4-16 28084415413
per relay 1040 209B441514
20-80 289B441K15
412 10-40 2898441517
20-80 289BA41K18
P- 0.5-2.5 -8 289B442A09
IRP-7 medexately 415 289R442A10
inverse 10-40 289B442A11
20-80 289B442A12
26 4-16 2808442413
10-40 2898442514
20-80 289B442A15
4-12 10-40 2898442517
20-80 2898442418
¥ i 0.5-2.5 2-8 289B443509
IRP-8 inverse 415 2BIB443K10
10-40 289B443A11
20-80 25984432412
2-8 416 2B9B443A13
10-40 2B0B443A14
20-80 289B4435415
4132 1040 2808443517
20-80 280B443A18
¥ 0.5-2.5 2-8 280B444509
IRP-9 yery 116 2895444510
inverse 10-40 28958444411
20-80 2895444413
26 4-16 289B444A13
10-40 2808444514
20-80 280B444515
412 1040 289B444517
20-80 280B444A18
X 0.5-2.5 2-8 289B9FIA00
IRP-11 extremely 116 2898933510
inverse 10-40 2898933511
20-80 289B933A12
2-6 4-16 289BO83A13
10-40 2/9BO33A14
20-80 2B9B933A15
4-12 1040 289R933A17
20-80 2898933418

4 B0-cycle relays can be supplied. Order “'similar to style number . ...

. except for 50 cycles”.

o
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directional j dasriptve
i bulleiin
overcurrent relays ] 41.130
basic { CR, C’RC CRP, “caD ] :
types | IRC, IRF, IRD - page 23
dimensions [EtEHTN
' r
case || case dimensions (inches) panel cutout dimensions {inches) front view " terminal and
type |1 hont view . side view | semi-flush ) projection ‘ mountmg haxd‘fﬁ_{i o
/ ) : ¢ semi-flush mounting
. : : ~—2l 24 i %" panels
! 15,515
62— . 7R, 2|§ AT — l———— panel
: s| e 1 pEps ™ ; i ——I20~32 screw
:\ : vsﬁ_it_:: 12 f'Gls — }32 32 TI o |,é.|é ‘I IA
: —] ‘ 7 il
5% ‘_ 45 4 % 5 I
o o - bl : l TEETN I3
FT-21 < 103§ ¢ 5 ¢ 5 ¢ T W, ¥ projection mounting
5 312 ) l g-_ . 423_12 4;,_; sh | 3 | ¥4" panels
Bt m | [DbOREY |
¢ ¢ % e o e e @ I / spacelr far thin
7 ! / pane
g % . ( £-18 screw (for
3p [ il thlck parnel use
EA - S R 18 stud)
/ i 1} 190-32 serew
‘ C H H (for thick panel
‘ . N ; l H use |20-32
‘ o .C) | ! stud)
! LT 3NN,
Bz L 75 7% B% / : 54 dia.
FT-31¢ 16 l & ¢ - % ¥ .
a | L O |
: 8% :':., 7% TE |392 t %" to 214" panels
= .
L L e Mool .
v Aeololole

,/ /—,—S—IB stud

u T &-18 nut

¢ i l‘ ET’JQO—SZ nut

( | I O =t
: (‘
\

= =0 [ 0eEEE

v
- o O 52 i I Pv_u_ e d

: (==) » I 1 3 P }—190-32 stud

: = L i f [t

| of 5 27 o5 Iz *ﬁﬁ—‘_‘; 1 i |

! ] : B I Y

L l 532 S 190-32 nut
FT-41 < 195 ¢ 2 i ¢ A |

: X 5 19 ‘\/

1| o8 j L gt B ‘ N

L) | . flojelelelo)

= / || — 1
< |




descriptive  §
bulletin i

41130 |

i directional

page 24 i  overcurremt relays

further information:

prices

price list 41-020

Flexitest case

descriptive bulletin 41-075

instructions:
CR line
IR line

instruction leaflet 41-131
ingtruction leaflet 41-133

other relay literature

protective relay index 41-000

renewal parts data

CR line renewal parts dafa 41-131A1
IRline .. ... . . . .o
inquiries nearest Westinghouse sales office

shipping wex’yhts and cartor dimensions

Flexitest

relay weight: lbs domestie shipping carton
type case type net shipping dimensions: inches
CR-2,5,6,7.8.9,11 FT-21 9x12x13
CRC-2,5,6,7,8,9.11
CRP-2,5,6,1,8.9,11
CRD-2,5.6,1,8.9,11 FT-31 13x13x2l
IRC-2,5,6,7,8,9,11
IRP-2,5.6,7,8.9.11
IRD-2,5,6.7.8.9,11 FT-41 11217 x24

Westinghouse Electric Coxporation
relay deparitment: meter division + Newark plant

ptinted in U.5.A.

Newark, N. J.



