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Application IRQ relays are intended for use at locations Construction 3,4
where present equipment or system condi- Internal Wiring 5,6
Ground Relays — Current and/or Voltage tions do not permit the use of conventional Settings 6
Polarization types of directional ground relays operating Performance Curves 7
entirely on zero-sequence current and voltage. External Wiring 8-10
The IRP, IRC and IRD line of relays are ground Characteristics 11-12
directional overcurrent relays. The time A typical application of IRQ relays would be at
overcurrentand instantaneous overcurrent an ungrounded substation on a grounded
units are directionally controlled. system where only two voltage transformers
are available or where the potential trans-
The IRC relays are current polarized; IRP formers are on the low side of a wye-delta or
relays are voltage polarized; and IRD relays delta-wye power transformer bank.
are dual polarized; that is, they can be
polarized from a potential source, from a The IRQ relay is much less susceptible to
local ground current source or from both mutual problems associated with adjacent
simultaneously. lines.
Ground Relays — Negative Sequence Phase Relays
The type IRQ line of relays have a direc- The IRV line of relays are phase directional
tional unit which operates on negative- overcurrent relays. The time overcurrentand
sequence current and voltage while the instantaneous overcurrent units are direc-
overcurrent unit operates zero-sequence tionally controlled
current. Negative-sequence filters connected
between the directional unit and the current IRV relays are polarized by positive' sequence
and voltage transformers supply the nega- phase-to-phase voltage.
tive-sequence current and voltage.
Selector Guide
Protection Directional Time Characteristics Flexitest Device
Unit Short Long Definite Moderately Inverse Very Extremely Case Number
Polarization Invearse Inverse Inverse Type
Phase Fault Voltage polarized by IRV-2 IRV-5 IRV:6 IRV-7 IRV-8 IRV-9 IRV-11 FT-31 67
Detection system line-to-line voltage
Ground Fault Current Polarized iRC-2 IRC-5 IRC-6. IRC-7 IRC-8 IRC-9 IRC-11 FT-31 67N
Detection by residual current
Voltage Polarized by IRP-2 IRP-§ IRP:6 IRP-7 IRP-8 IRP-9 IRP-11 FT-31 67N
residual voltage
Voltage and/or Current
Polarized by voltage source,or IRD-2 IRD-5 IRD-6 IRD-7 IRD-8 IRD-9 IRD-11 FT-a1 67N
{ocal ground current source;
or both simultaneously
Voltage and current Polarized IRQ-2 IRQ-5 IRQ-6 IRQ-7 IRQ-8 IRQ-9 IRQ-11 FT-42 67N

by negative sequence voitage
and current
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Construction

Figure 1

(1) Instantaneous Overcurrent Unit (1)

Figure 2 \ b:;.//

IRC,IRP, IRD, IRQ Ground Relays

September, 1990

This unitis a product type induction cylinder
operating as a result of the interaction of two
out-of-phase air gap fluxes.The unit is free of
vibrations at heavy currents and provides
fast, trouble-free reliable operation.

Each of the two pairs of pole windings are
energized by ground current from the operat-
ing circuit. A capacitor is series-connected
with one pair of pole windings to obtain the
desired time-phase relationship between the
current in the two pairs of coils in order to de-
velop the necessary rotational torque.

As shown in figures 5, 6, 7 and 9, the normally
closed contact of the directional unit is con-
nected across one pair of pole windings of the
instantaneous overcurrent unit. This contact
shunts the operating current around the pole
windings, preventing the instantaneous
overcurrent unit from developing rotational
torque.

Under fault conditions, the short on the in-
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stantaneous oveircurrent unit coils is re-
moved, allowing the unit to commence clos-
ing its contacts almost simultaneously with
the directional unit contact, providing high
speed operation.

A saturating transformer, having taps on its
primary winding, is used to feed the instan-
taneous overcurrent unit. Tap value current is
the minimum current required to just close
the relay contacts.

Use of the tapped transformer supplies the
same amount of energy to the overcurrent
unit for any tap setting at any given multiple
of tap current. Consequently, the unit has a
constant burden and torque level throughout
its entire range, as well as one time curve for
the full range. See figure 11.

A non-linear resistor (Varistor) connected
across the secondary winding of the trans-
former and overcurrent unit coils reduces the
voltage peaks applied to the phase shifting
capacitor and the overcurrent unit.
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IRV Phase Relay

The design of the instantaneous overcurrent
unit of the IRV phase relay is similar to the
ground relays except it receives its energy-
from the phase current transformers. Also,
as shown in figure 8, the capacitor phase
shifting circuit is controlled by the normally
open contact of the directional unit. This
contact also controls operation of the auxil-
iary switch (telephone relay) which in turn
torque-controls the time overcurrent unit.

(2) Zero Sequence CurrentPolarized
Directional Unit (D)

(3) Zero Sequence Voltage Polarized
Directional Unit (D)

(4) Negative Sequence (Current and
Voltage) Polarized
Directional Unit (D)

The directional unit is also a product type in-
duction cylinder unit similar in construction
to the instantaneous overcurrent unit. The
electromagnet has two series-connected
operating coils mounted opposite to each
other.

Interaction of the fluxes generated results in
rotation of the cylinder. The directional unit
requires no settings.

Refer to Figures 10, 12 and 13 for operating
time values.

(5) Time Overcurrent Unit(CO)

Figure 3 e h i f g

A main tapped coil is placed in the center leg
of an “E* type laminated magnetic structure
on types -5, -6, - 748, and -9. Flux produced by
this coil returns through the two outer legs of
the electromagneétyA shading coil on the left
leg of the electromagnet creates an out-of-
phase fluxtiwhichireacts with the main coil
flux in the aingap of the electromagnet to
cause disc'rotation in the contact closing di-
rection,

Electromagnet for types -2 and -11 are similar
in construction, except both outer legs have
windings to produce the necessary out-of-
phase fluxes required for contact-closing ro-
tational torque.

a. Tap Block

Indicates minimum current required to just
close the relay contacts.

b. Tap Screw

Two supplied. When changing taps, the spare
is inserted into the new position prior to re-
moval of the previous setting tap screw. This
prevents open circuiting of the associated
current transformers.

c. Magnetic Plugs

May be screwed into or out of the magnetic
circuit to control saturation and to adjust
calibration at high currents. Dampifigsmagnet
and spring adjustments permits calibrationtat
low currents.

d. Time Dial

Indicates initial position of thelmoving con-
tact over a 270° range. Indexed positions from
Y2 (minimum time) toall, (Maximum time).

e. Stationary Contact

Made of pure silver. Will.close 30 amperes at
250 volts dc. Has sufficient wipe to assure
positive contact. In fastbreaker reclosing
schemes which/require quick-opening relay
contacts, the metal plate is reversed, holding
the stationarycontact fixed against the
backstop. On double trip relays, adjustment
of e&’ (.39694mm) contact follow or “wipe’’ is
obtained,by use of a vernier adjusting screw
on the stationary contact plate.

fMoving Contact

Also pure silver. It is clamped to the insulated
section of the induction disc shaft.Contacts
will close 30 amperes at 250 volts dc.

g. Damping Magnet

A high strength Alnico damping magnet is
used to control operating time of the relay at
low current values.

h. Induction Disc

Spiral shaped to compensatefor the spring
windup throughout moving contacttravel,
i.e., provides accurate pickup at any disc
position.

i. Spring Adjuster
Used to set the minimum trip current of the

relay, and to provide in-between tap pickup
adjustment, when desired.

ADD
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(6) Indicating Contactor Switch
(ICS) (Partially Disassembled)

Figure 4

Dc operated. Has a clapper type magnetic
armatureito which leaf-spring contacts are at-
tacheds

When energized, the moving contacts bridge
the stationary contacts, completing the trip
circuit, The ICS contacts are connected in
parallel with the main relay contacts, reliev-
ingthem of carrying heavy trip currents.

During operation, an operation indicator
target drops. The target is orange color, and
highly visible.

Taps on the front of the unit provide connec-
tion for either 0.2 (left) or 2.0 (right) amperes
dc pickup operation.

When using a 125 or 250 volt dc auxiliary WL
relay, the 0.2 amp tap is recommended. The
2.0 amp tapis used on 24 or 48 volt dc
circuits.

(7) Negative Sequence Filter

This filter is fed by negative sequence current
and negative sequence voltage, and consists
of reactors and resistors connected as shown
in figure 9. (IRQ relays only.)

(8} Auxiliary Switch (Telephone Relay)

A dc switch with a tapped resistor is used to
allow use on 24, 48, 125, or 250 Vdc
systems.

Operation of auxiliary switch is controlled
by the directional unit (D) which in turn
directionally controls the time overcurrent
unit (CO). When sufficient power is flowing
in the trip direction, auxiliary switch will
operate and permit the time overcurrent
unit to operate.

The IRV relays have a second contact on the
auxiliary switch unit which will seal in the
coil through the break contact of the | unit.
This relieves the make contact of the direc-
tional unit (D) from carrying the auxiliary
switch coil current. The break contact of the
D unit breaks this seal-in by shorting the
auxiliary switch coil. The break contact of
the instantaneous overcurrent unit (I) also
breaks the seal-in of the auxiliary switch coil
to prevent tripping on reversed faults where
the directional unit was preclosed on load
current.
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Internal Wiring (Front View)

IRC-2, IRC-5, IRC-6, IRC-7, IRC-8, IRC-9, IRC-11
for Ground Fault Detection © (FT-31 Case)

Internal Schematic

Instantaneous
Overcurrent

Unit (Upper Cyl-
/ inder Unit)

4 I
L.H. Contact b T 0 M ] [ Varistor
ics, / 2 & /
R.H. Contact T L " Saturating
Transformer
Used Only
for TR-1 Unit
co . .
Induction Unit
Auxiliary Switch
(CS-1 or TR-1)
Directional Unit
Red Dot (Lower Cylinder
Indicating Unit)
Contactor Switch~ Induction Unit
(Right F.V.)
icati Chassis Operated
Indicating - . 4
Contactor Switch Shorting Switch
(Left F.V.) Red Handle
Current Test
Jack
-Terminal
S
Figure 5 184A034
IRD-2, IRD-S, IRD-6, IRD-7, IRD-8, IRD-9, IRD-11
for Ground Fault Detection® (FT-41 Case)
Directional
Contacts
(Middle Unit)
\ Internal Schematic ®
1 L —Used Only
Left Hand f T 01 mFD For TR-1,Unit
Contacts D ¥ 15041 Right Hand
E Contacts
. L1
Directional —.Jq ics Instantaneous
Contacts "B Overcurrent Unit
(Lower Unit) N (Upper Cylinder Unit)
Used Only co| Saturating
For TR-1 Unit x Transformer
Auxiliary N
Switch (CS-1 varistor
or TR-1;} L g nduction Unit
Red Dot Directional Unit
cs (Lower Cylir)der Unit)
Indicating Con-— T Directional Unit
tactor Switch (Middle Cylinder Unit)
(Right F.V.) Induction Unit
indicating Con- wteec? y_ O
tactor Switch :' ) £ ¢ Y B 0O ¢ Red Handle
(Left F.V.) ! [Tesl Switch
LY Mo - Y S
urrent Test Jac
! ~C Test Jack
+
Chassis O, eratedJ \._Terminal
Shorting Switch
Figure 7 184A020

@)with\Instantaneous Polarity as Shown { + ), Open Directional Contacts Close.
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IRP-2, IRP-5, IRP-6, IRP-7, IRP-8, IRP-9, IRP-11
for Ground Fault Detection © (FT-31 Case)
{nstantaneous
Overcurrent
Internal Sghematic Unit (Upper Cyl-
RH. Contactd———— ’_’__inder Unit)
L.H. Contact D P IR .
sl TT pe L/ 7 Varistor
Nl o Ol
Used Only T 15081 N 3 ”
. Saturating
for TR-1 Unit £ \ Transformer
co
f rux )} Induction Unit
Auxiliary Switch
Red Dot (CS-1 or TR-1)
Directional Unit
Indicating (LO}NET Cylinder
Contactor Switch _| Unit)
(Right F.V.) Induction Unit
Chassis Operated
Indicating Shorting Switch
Contactor Switch L.Red Handle
(Left RVLY
L-Current Test
Jack
——{Terminal
Figure 6 184A033
IRV-2, IRV-5, IRV-6, IRV-7, IRV-8, IRV-9, IRV-11
for Phase Fault Detection © (FT-31 Case)
Instantaneous

Overcurrent Unit
(Upper Cyl. Unit)

Used Only ]

For TR-1

Internal Schematic /——V"’”St‘"
200K,,03 MFD //
+ 787 e Saturating
O Transformer

Connection Only

For CS-1 Unit
Induction Disc Unit

Auxiliary Unit

Red Dot

Indicating
Contactor Switch.
(Right F.V.)

Indicating
Contactor Switch—
(Left F.V.)

(CS-1 or TR-1)

Directional Unit

{Lower Cyl. Unit)

Induction Disc Unit

Chassis Operated
Shorting Switch
~—Red Handle

Test Switch
t..Current Test Jack

225 __Terminal

Figure 8

185A421
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IRQ-2, IRQ-5, IRQ-6, IRQ-7, IRQ-8, IRQ-9, IRQ-11

for Ground Fault Detection (FT-42 Case)

Directional Unit

Internal Schematic

PHC - PHB ~-_PHA

t=Auto Transformer

Reactor

(Middle Unit)

Instantaneous
Overcurrent Unit

Induction Unit

{Upper Unit)

Auxiliary

Switch

(CS-1 or TR-1)_J
Indicating

Contactor Switch.{<

(Right F.V )

Indicating
Contactor Switch —
(Left F.V.)

Red Dot~

{Bottom Unit)

Varistor

Saturating

Figure 9

Transformer

Used Only For

(TR-1 Unit)

Mutual Reactor

Directionai Unit
(Middie Unit)

Chassis Operated
Shorting Switch

—Red Handle
r-Test Switch

i Current Test Jack
i Terminal

185A096

A\

Relay Settings

The instantaneous and time-overcurrent units
require setting, whereas the directignal unit
does not.

On both overcurrent unitsgtheitap selected
determines the minimum pickup or contact-
closing current of the'lnit. Selective time dial
settings on the time=overcéurrent unit can be
determined by(referringsto the time current
curves in the appropriate Instruction Leaflet.
Telephone Relay Operating Time

Operatingytime of the telephone relay auxil-
iarypswitchis approximately 7 milliseconds.

Telephone Relay Coil Resistance (Ohms)

DC resistance is 1500 ohms.

September, 1990



Typical Time Curves

IRC, IRD, IRP Directional Unit

60

30

20

Trip Time in Milliseconds

OO 10

Figure 10

Current Polarized
Operating and Polarizing Currents
Applied in Phase, 2 Ampere Tap Setting.

- == = Voltage Polarized

Current Applied in Phase with Voltage,
2 Ampere Tap Setting.

5 Volts

100 Volts

20 30 40
Amperes

471059, 471060

IRC, IRP, IRD, IRQ, IRV Instantaneous Overcurrent Unit

50

40

30

20

Time in Milliseconds

0O 2

Figure 11

IRV Directional Unit
100

50

6 8 10 12 14
Multiples'of Tap Value Current

For Current Applied in Phase with Voltage

Scale 1: For 0.5—2.5 Amps and 2-:6 Amps Relay
Scale 2: For 4—12 Amps Relay

80
(7]
°
=
S 60.
Q
Qo
3
S a0
@
E
=
) \;
o)
Scale®, O 10
Scale 2:0 20
Figure 12
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IRQ Directional Unit

.24
.22
20 Contact Gap
Approximately .020 Inch
.18
Negative Sequence input
16 Voltage to Filter
(Line to Neutral Base)
w4

0.5 Volts
1.0 Volts
2.0 Volts

Time in Seconds
~

5.0 Volts
.08

30.0 Volts

<

.06
.04

.02

00 5 10 15 20 25 30 35 40

Negative Sequence Amperes
Inputs to Filters

Figure 13 184A995
Sensitivity Curve
IRQ Directional Unit

8

Current Applied at

g 7 Maximum Torque Angle
&
Qo Contacts Close for
g 6 Voltages and Currents
] Above and to Right of
S E the Curve
5 5
ae
£p
L=
9 4
§2
ge
ae
g2
=
o
LY
P-4 2

1 45 Amperes

(o] Y

(o] 1 2 3 4 5
Negative Sequence Amperes
Input to Filters

Figure 14 184A996
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External Wiring

Type IRC for Ground Fault Detection

POS.

Dc Trip Bus

Station Bus
T A VST
T T g SEC.
>
Phase
Relays o
§ Polarizing
£ [ 31 |
[
cq 'E“ N o wsT &N E“ 67N 67N
a 8 9 6 D 7
= TR o AT Ao O3 A S0
__I_, Primary T
L 52 1 Neutral of Ground
= Current Source
ABC
Figure 15 2898507 NEG —=
Type IRP for Ground Fault Detection
Station Bus POS. Oc Trip Bus
= < A 67N
—— - B 10
1 k
f 5 c .
%N,J ? I I /ST
e T e hain SEC.
c " @0 Potential
2 Phase < {“- Transformer
3 Relays J @ @
a H A
= JUAC) B co
S
C
" 67N 67N ? <
a co o LsT 9 ~ *>-
- Auxiliary
Potential
Transformer
52
ABC
fall g
Figure 16 2B9B506
Type IRD for Ground Fault Detection
Station Bus Oc Trip Bus
'q » 4 A Positive
- T B8
@ C 67N Q10
} Phase {_____< [I ) D
Relags Main A RH
y 4 1 Potential /ST
< —L i Wl {II' Transformer 1cs IcS 0 Sec.
2 FT T A
2 67N 67N é é ]
N4 (q K¢ N 8 co DAy DAR 18T  —3 A i T
a +
g Oi@’V‘WMo— < 8 AUX co
l Primary <& c
l A ?-G
) (o) ICS
- | Auxiliary 1
L'_'T]SZ Polarizing Potential E
67N Transformer
ABC SN
Lallyi 6+ DAy 7 O1
Ip When Not Used,
~ 3 Neutral of Ground Jum er Terminals Negative e 52a
Current Source 4and 5 e
Figure 12 2898508
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External Wiring, Continued

Type IRQ for Ground Fault Detection

OcTi
67N Positive npBus

67N

Station Bus Phase Rotation A,B.C ) .
L = A D 4
LH
e I B %0 I/sT
T EE ? é c TRA Sec
Ol 0B 16 ¢ I
= CS-1 co
Va
g — % Vg
: —— (D
[s)
o \
<
:91 1 Q2
s
l 520
Other
J Relays Negative s
1k
EFET | V,(Reference)
L 1 rll g /V\\ - 8°
= ) .
\ \
/ \
67N
Contact Ae
q 5 \ Closes \
| \
6 7 Directional Unit
Q—Ar—w'\,—% p— \ Phase Angle Characteristics
.a N0
—..J'W\.—— —
Other
Relays Alternate Connection
18 19 ( Neutral Formed Externally)
SA —»

I 52 12 /8T cO 3 mfu'xulluryC,T_
i A e !,

A B C / \

Device Number Chart

67N —Directional Overcurrent Negative CO —Time-Overcurrent Unit CS-1 —Auxiliary Contactor Switch
Sequence Ground Relay, Type IRQ I/ST —Saturating Transformer for 52 —Power Circuit Breaker

D —Directional Unit Instantaneous Overcurrent Unit 52a —Breaker Auxiliary Contact

| —Instantaneous-Overcurrent Unit ICS —Indicating Contactor Switch 52TC—Breaker Trip Coil

Figure 18 290B551
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External Wiring, Continued

Types IRV and IRD for Phase and Ground Fault Detection

A ID ED
MPpD

Station Bus Phase Rotation 1,2,3 Transformer Bank Neutral
P f A
i m o = — ’
v, .e=| [Ny
(2]
" Cae o s e j’ Op.nonal for IRV Only
~— (Will Not Provide for
,_..IVV\_ A A . B
i : H 3EgforIRD)
& ; &
H Va
1 “ M Vg
67 Phase A
6+ D 7 Rel
Phase 1 I g ol Phase C ° ay
M—."'L.VG- Auxiliary Relay
Potential
< o7 67N Transformer Phasor VBC
é 6+ D 7 5 D04 +4 Rotauon b
g Phase 2 L — o e R w-0— hase B
a Relay
g‘ VCA o
g Phasors at 100% PF.
= 67 Power in Trippin  Direction
| 6+ D 7
J Phase 3 __OW
Phasell DcTrip Bus PRSI Ground
Positive
1 | T
67 c3 I | (1,
ot I/ST p CO 8 6IN OO0 I : 67N 10
\ Phase A ! I /ST : ! ] | 4 00
Primary bt Sec. P 1/STl RH
Q g ! Sec. #g)
67 T I "
o 1/ST b co 8 T.O3!! | g:; |
=0 o 1 lIcs ICSd
—-—-—-o-pvc: l—'\r—-' 5\,—%{)—4 Phase B @ E £CO ¢ D D
Primary J; I_CrS Cs-1 I g t T T1 0 0
. 9 3¢
) : 0
3 CO I o
67 ST 5 co | & !
o9+ 8 1CS LN Ics 165 }(cs-)
) ' Phase C T 8 T !
Primary -
L I8 L £
' B
[ e7N 1/sT Lo
AN S !
ELIE E g ©0 DO/ 004 94 | I 1 2 03
PP V- Wl Yl PV G S Lt !
l Primary : 1 L 2
= L.
A BC T 52a
—— Negative

Device Number Chart

67 —Phase Directional Overcurrént/Relay, Type
IRV
Figure 19

67N —Ground Directional Overcurrent Relay, Type
IRD
(Both 67 and 67N)
CO —Time Overcurrent Unit
I, lo —lInstantaneous o/c Unit
D. Do—Directional Unit

CS1 —Auxiliary Switch
:ggzr —Indicating Contactor Switches
I/ST —Saturating Transformer for Inst. o/c

Unit

52 —Power Circuit Breaker

a —Breaker Auxiliary Contact
TC —Breaker Trip Coil

2908747
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Characteristics: IRC, IRP, IRD, IRV

Burden Data and Thermal Capacities, Instantaneous — Overcurrent Unit (1)

Ratings
Range Amps Range Amps
Continuous 1-Second ® Continuous 1-Second ®
0.5-2 5 100 4-16 10 200
14 8 140 1040 10 200
2-8 8 140 20-80 10 200

® Thermal capacities for short times other than 1 second may be calculated on the basis of time being inversely proportional
to the square of the current.

Volit-Ampere Burden See Instr. Leaflets 41-133 and 133.3
Burden Data and Thermal Capacities, Directional Unit (D)

(a) Polarizing Circuit

Relay Burden in Volt-Amps ©® P.F. Angle Rating

Type @120V @5A @ Continuous 1-Second 30-Second
IRC 145 8°Lag 230 Amp

IRP 1.2 28°Lead 120 Volts 208\Volts@
IRD (Current Unit) 1.45 8°Lag 230 Amp

IRD (Voltage Unit) 11.2 28° Lead 120 Volts 208 Volts®
IRV 125 15° Lead 132 Volts

® Voltages taken with Rectox type voltmeter.
@ Degrees current lags or leads voltage @ 120 V on voltage polarized units & @ 5 A on current polarized units:
® 10 second rating is 345 Volts.

(b) Operating circuit, See Instruction Leaflets 41-133 for IRC, IRD, IRP ré¢lays &41-133.3 for IRV
relays.

(c) Directional Unit Sensitivity

Relay Tap Range Minil Pickup Phase

Type in Amps Volts Amps Angle

IRC, 0.5-2.5 ce. 0.5 1o leading Ip by 40°

IRD 2-6 Cen 0.57 in phase

Current 4-12 el 1.0 1o leading Ip by 40°

Unit AN 1.3 in phase

IRP, 0.5-2.5 1 2 I lagging V by 60°

IRD 2-6 1 4 |in phase with V

Volitege 4-12 1 4 | lagging V by 60°

Unit 1 8 lin phase with V

IRV 0.5-2.5 1.2 2 | leading V by 30°

Voltage 2-6 1.2 23 |in phase with V

Unit 4-12 1.2 4 | leading V by 30°
1.2 46 lin phase with V
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Characteristics: IRQO®

Burden data for the Sequence Filter and the Directional Unit

A. Current Burden at 60 hertz

Phase Continuous 1-Second Watts Volt-Amperes Power Factor
Rating, Amps Rating, Amps at5 Amps at 5Amps Angile

Positive Sequence Current Applied (no output current to the directional unit)

1 10 150 54 75 44° Lag

2 10 150 5.5 5.5 0°

3 10 150 .35 1.28 74° Lag

2ero Sequence Currents Applied

1 4.66 5.5 32°

2 4.92 5.0 10°

3 3.30 3.7 27°

B. Voltage Burden at 60 hertz Positive Sequence Currents Applied, See IL 41-133.2

C. Instantaneous Overcurrent Unit
Operating Current Circuit— 60 hertz

Range Continuous Rating One Second Rating
(Amperes) t (Amperes)

0.5-2 5 100
1-4 8 140
2-8 8 140
4-16 10 200
10-40 10 200
20-80 10 200

t Thermal capacities for short times other than one second
may be calculated on the basis of time being inversely pro-

portional to the square of the current.

@ Characteristics apply to complete IRQ relay, not to individual units.

Shipping Weights and Carton Dimensions

Relay Type Flexitest Weight: Pounds (kg) Domeéstic Shipping Carton Dimensions:
Case Type Net Shipping Inches (cm)

IRC FT-31 32(14.5) 30(13.6) 8%110 x 21920.3 x 25.4 x 53.3)

IRP FT-31 23(10.4) 30(13.6) 8x 10X)21(20.3x 25.4 x 53.3)

IRD FT-41 27(12.2) 34(15.4) 81%)10 x 219(20.3 x 25.4 x 61)

IRV FT-31 26(11.8) 33(14.9) 8x10%x27(20.3x 25.4 x53.3)

IRQ FT-42 29(13.2) 36(16.3) 8x10x21(20.3x25.4x61)

Further Information
List Prices: PL 41-020
Technical Data: TD 41-025
Instructions:
Type IRC, IRD and
IRP, IL 41-133
Type IRQ, IL 41-133.2
Type IRV, IL 41-133.3
Renewal Parts:
Type |RC, RPD 41-940
Type IRD, RPD 41-941
Type IRP, RPD 41-942
Type IRQ, RPD 41-943
Type IRV, RPD 41-944

Flexitest Case Dimensionsi DB 41-076
Contactor Switches: DB 41-081

Other Protective Relays:

Application Selector Guide, TD'41-016
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Supersedes TD 41-020, Types IRC, IRP,
IRD, IRQ and IRV on pages 29-34,
dated November, 1987

Mailed to: E, D, C/41-100A

ABB Power T&D Company Inc.
Relay Division

Coral Springs, FL

Allentown, PA

For Phase or Ground Fault Detection —
Transmission Lines and Feeder Circuits
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Types IRC, IRP;
IRD, IRQ and IRV
Directional
Overcurrént Relays

Overcurrent, Directional, Single Phase, With Directional Instantaneous Trip Unit
For Ground Fault Protection (Device Number: 67N)

Type, Application Indicating Current Range: Relay Data
Time Curve gontaﬁgr Amps Ac
and witcl ;
Time Instantaneous Internal Style Case
Contacts Unit Trip Schematic Number Size
IRC-20 Ground 0.2/2.0 0.5-2.5 2-8 184A034 289B435A09 FT-31
Fault amp dc 4-16 289B435A10
Short Detection 10-40 289B435A11
20-80 289B435A12
Spst-cc Current 2-6 4-16 289B435A13
Polarized 10-40 289B435A14
20-80 289B435A15
230 amps/1 sec 4-12 10-40 289B435A17
20-80 289B435A18
IRC-50 Ground 0.2/2.0 0.5-25 2-8 184A034 289B523A09 FT-31
Fault amp dc 4416 289B523A10
Long Detection 20-80 289B523A11
Spst-cc Current 2-6 4-16 289B523A13
Polarized 10-40 289B523A14
20:80 289B523A15
230 amps/1 sec 412 10-40 289B523A17
20:80 289B523A18
IRC-6® Ground 0.2/2.0 0.5°2'5 2-8 184A034 289B436A09 FT-31
Fault amp dc 4-16 289B436A10
Definite Detection 10-40 289B436A11
20-80 289B436A12
Spst-cc Current 26 416 289B436A13
Polarized 10-40 289B436A14
20-80 289B436A15
230 amps/1 sec 4:12 10-40 289B436A17
20-80 289B436A18
IRC-70 Ground 0.2/2.0 0/6-2.5 2-8 184A034 289B437A09 FT-31
Fault amp dc 4-16 289B437A10
Moderately Detection 10-40 289B437A11
inverse 20-80 289B437A12
Spst-cc Current 2-6 4-16 289B437A13
Polarized 10-40 289B437A14
20-80 289B437A15
230 amps/1 sec 412 10-40 289B437A17
20-80 289B437A18
IRC-80® Ground 0.2/2.0 0.5-2.5 2-8 184A034 289B438A09 FT-31
Fault amp dc 4-16 289B438A10
Inverse Detection 10-40 289B438A11
20-80 289B438A12
Spst-cc Current 2-6 4-16 289B438A13
Polarized 10-40 289B438A14
20-80 289B438A15
2304Mmps/] s68 412 10-40 289B438A17
20-80 289B438A18

® 50-Hertz relays and auxiliaries'can be sdpplied at same

price. Order “Similar to Style Numbess .. . . . . , except 50

Hertz".

@ ICS: Indicating Contactor Switch (dc current operated) hav-
ing seal-in contacts and indicating target which are actuated
when the ICS coil is energized at or above pickup current
setting. Suitable for dc control voltages up to and including

250 volts dc. Two current ranges are available:
(1) 0.2/2.0 amps dc, with tapped coil.
(2) 1.0 amp dc, without taps.

Rating of ICS unit used in specific types of relays is shown
in price tables. All other ratings must be negotiated.

When ac current is necessary in a control trip circuit, the
ICS unit can be replaced by an ACS unit.

The ACS unit may be supplied in place of an ICS unit at no
additional cost. Specify system voltage rating on order.
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Overcurrent, Directional, Single Phase, With Directional instantaneous Trip Unit, Continued
For Ground Fault Protection, Continued

Type, Application Indicating Current Range: Relay Data
Time Curve gontar%?r Amps Ac
and witc "
Time Instantaneous Internal Style Case
Contacts Unit Trip Schematic Number Size
IRC-90® Ground 0.2/2.0 0.5-2.5 2-8 184A034 289B439A09 FT-31
Fault amp dc 4-16 289B439A10
Very Detection 10-40 289B439A11
inverse 20-80 289B439A12
Spst-cc Current 2-6 4-16 289B439A13
Polarized 10-40 289B439A14
20-80 289B439A15
230 amps/1 sec 412 10-40 289B439A17
20-80 289B439A18
IRC-110 Ground 0.2/20 0.5-2.5 2-8 184A034 289B931A09 FT-31
Fault amp dc 4-16 289B931A10
Extremely Detection 10-40 289B931A11
inverse 20-80 289B931A12
Spst-cc Current 2-6 4-16 289B931A13
Polarized 10-40 289B931A14
20-80 289B931A15
230 amps/1 sec 412 10-40 289B931A17
20-80 289B931A18
IRD-6®® Ground 0.2/2.0 0.5-2.5 2-8 184A020 289B446A09 FT-41
Fault amp dc 4-16 289B446A10
Definite Detection 10-40 289B446A11
20-80 289B446A12
Spst-cc Curtent, 26 416 289B446A13
Pared 10-40 289B446A14
olarize o 20-80 289B446A15
230 amps/1 sec 4-12 10-40 289B446A17
208 volts/30 sec 20-80 289B446A18
IRD-70® Ground 0.2/20 0.5-2.5 2-8 184A020 289B447A09 FT-41
Fault amp dc 4-16 289B447A10
Moderately Detection 10-40 289B447A11
inverse c 20-80 289B447A12
urrent
2-6 4-16 289B447A13
Spst-cc and Voltage 10-40 289B447A14
Polarized 20-80 289B447A15
230 amps/1 sec 4-12 10-40 289B447A17
208 volts/30 sec 20-80 289B447A18
IRD-80® @ Ground 0.2/2.0 0.5-25 2-8 184A020 289B448A09 FT-41
Fault amp dc 4-16 289B448A10
Inverse Detection 10-40 289B448A11
20-80 289B448A12
Spst-cc Current 2% 4-16 289B448A13
and voltage 10-40 289B448A14
olarize 20-80 289B448A15
230 amps/1 sec 4-12 10-40 289B448A17
208 volts/30 sec 20-80 289B448A18
IRD-90 @ Ground 0.2/2:0 0.5-25 2-8 184A020 289B449A09 FT-41
Fault amp dc 4-16 289B449A100
Very Detection 10-40 289B449A116
inverse c 20-80 289B449A12
urrent N B
Spstcc and Voltage " 28 5B9B449A24
Polarized 4-16 289B449A16
10-40 289B449A33
230 amps/1sec 20-80 289B449A32
208 voltsgsec 26 4-16 289B449A13
10-40 289B449A14
20-80 289B449A15
4-12 10-40 289B449A17
20-80 289B449A18
® Denotes item available from stock. @ (CS: Indicating Contactor Switch (dc current operated) hav- Rating ot ICS unit used in specific types of relays is shown
® 50-Hertz relays and auxiliaries can be,supplied at same ing seal-in contacts and indicating target which are actuated in price tables. All other ratings must be negotiated.
price. Order “Similar to,Style Number®. . . . . . ., except 50 when the ICS coil is energized at or above pickup current
Hertz". setting. Suitable for dc control voltages up to and including When ac current is necessary in a control trip circuit, the
@ See potential polarizing transformers, page 18. 250 volts dc. Two current ranges are available: ICS unit can be replaced by an ACS unit.
(1) 0.2/2.0 amps dc, with tapped coil.
(2) 1.0 amp dc, without taps. The ACS unit may be supplied in place of an ICS unit at no

additional cost. Specify system voltage rating on order.

December, 1990
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Overcurrent, Directional, Single Phase, With Directional Instantaneous Trip Unit, Continued
For Ground Fauit Protection, Continued
Type, Application Indicating Current Range: Relay Data
me Curve Cs:onta'::g)r Amps Ac
a witc :
Time Instantaneous Internal Style Case
Contacts Unit Trip Schematic Number Size
IRD- 110G Ground 0.2/20 05-2.5 2-8 184A020 289B932A09 FT-41
Fault amp dc 4-16 289B932A10
Extremely Detection 10-40 289B932A11
Inverse 20-80 289B932A12
Spst-cc Current 2-6 4-16 289B932A13
and Voltage 10-40 289B932A14
Polarized 20-80 289B932A15
230 amps/1 sec 4-12 10-40 289B932A17
208 volts/30 sec 20-80 289B932A18
IRP- 700 Ground 0.2/2.0 0.5-2.5 2-8 184A033 289B442A09 FT-31
Fault amp dc 4-16 289B442A10
Moderately Detection 20-40 289B442A11
inverse 20-80 289B442A12
Spst-cc Voltage 2-6 1-4 289B442A16
Polarized 4-16 289B442A13
10-40 289B442A14
20-80 289B442A15
208 volts/30 sec 4-12 10-40 289B442A17
20-80 . 289B442A18
IRP-80® Q@ Ground 0.2/2.0 0.5-2.5 2-8 184A033 ' 289B443A09 FT-31
Fault amp dc 4-16 289B443A10
Inverse Detection 10-:40 289B443A11
20-80 289B443A12
Spst-cc Voltage 2-6 4-16. 289B443A13
Polarized 10-40 289B443A14
20-80 . 289B443A15
208 volts/30 sec 4-12 10-40 289B443A17
20-80 289B443A18
IRP-90 @ Ground 0.2/2.0 0.5°25 .5-2 184A033 289B444A16 FT-31
Fault amp dc 2-8 289B444A09
Detection 4-16 289B444A10
Very 10-40 289B444A11
inverse 20-80 289B444A12
Spst-cc Voltage 2-6 4-16 289B444A13
Polarized 10-40 289B444A14
20-80 289B444A15
208 volts/30 sec 4:12 10-40 289B444A17
20-80 289B444A18
IRP-110@ Ground 0.2/2.0 0.5-2.5 2-8 184A033 289B933A09 FT-31
Fault amp dc 4-16 289B933A10
Extremely Detection 10-40 289B933A11
inverse 20-80 289B933A12
Spst-cc Voltage 2-6 4-16 289B933A13
Polarized 10-40 289B933A14
20-80 289B933A15
208 volts/30 sec 4-12 10-40 289B933A17
20-80 289B933A18
® 50-Hertz relays and auxiliaries can be supplied at same @ ICS: Indicating Contactor Switch (dc current operated) hav- Rating of ICS unit used in specific types of relays is shown
price. Order “Similar to Style Number . . . ... ., except 50 ing seal-in contacts and indicating target which are actuated in price tables. All other ratings must be negotiated.
Hertz". when the ICS coil is energized at or above pickup current
@ See potential polarizing transformers, pagé 18. setting. Suitable for dc control voitages up to and including When ac current is necessary in a control trip circuit, the
250 volts dc. Two current ranges are available: ICS unit can be replaced by an ACS unit.
(1) 02/2.0 amps dc, with tapped coil.
(2) 1.0 amp dc, without taps. The ACS unit may be supplied in place of an ICS unit at no

additional cost. Specify system voltage rating on order.

December, 1990
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Overcurrent, Directional and Time, With Directional Instantaneous Trip Unit, Continued
For Phase Fault Protection (Device Number: 67)

A 11D
MDD

'_Il:ype, Application Indicating CSA1 Control Current Range: Relay Data
ime Curve gontactor /S\uxiliary Cir;:uit: Amps Ac
and witch witch Volts -
Time Instantaneous Internal Style Case
Contacts Dc Unit Trip Schematic Number Size
IRV-20 Phase 0.2/2.0 48/125/250 48/125/250 0.5-2.5 1-4 185A421 290B089A 18 FT-31
Fault amp dc volts 2-8 290B089A09
Short Detection 2 ICS units dc 4-16 290B0B9A10
per relay 10-40 290B089A11
Spst-cc Voltage 20-80 290B0B9A12
Polarized 26 4-16 2908089A13
10-40 290B0! 14
120 Volts g
60 Hertz 2080 290B089A1S
4-12 4-16 290B089A19
10-40 290B089A16
20-80 290B089A17
IRV-6® Phase 0.2/2.0 48/125/250 48/125/250 0.5-2.5 1-4 185A421 290B091A18 FT-31
Fault amp dc volts 2-8 290B091A09
Definite Detection 2 ICS units dc 4-16 290B091A10
per relay 10-40 290B091A11
Spst-cc Voltage 20-80 290B091A12
Polarized 2-6 4-16 290B091A13
10-40 290B091A 14
120 Volts
60 Hertz 20 290B091A1S
4-12 4-16 290B091A19
10-40 290B091A16
20-80 290B091A17
IRV-70 Phase 0.2/2.0 48/125/250 48/125/250 0.5-2.5 1-4 185A421 290B092A18 FT-31
Fault amp dc volts 2-8 290B092A09
Moderately Detection 2 ICS units dc 4-16 290B092A10
inverse per relay 10-40 290B092A11
Voltage 20-80 290B092A12
Spst-cc Polarized 26 4-16 2908092713
10-40 290B092A14
120 Volts X
60 Hertz 2080 290B092A15
412 4-16 290B092A19
10-40 290B092A16
20-80 290B092A17
IRV-80® Phase 0.2/2.0 48/125/250 48/125/250 0.5-2.5 1-4 185A421 290B093A18 FT-31
Fault amp dc volts 2-8 290B093A09
Inverse Detection - 2 ICS units dc 4-16 290B093A10
per case 10-40 290B093A11
Spst-cc Voltage 20-80 290B093A12
Polarized 26 4-16 290B093A13
10-40 290B093A14
120 Volts
60 Hertz 2080 290B093A15
4-12 4-16 290B093A19
10-40 290B093A16
20-80 290B093A17
IRV-9® Phase 0.2/2.0 48/125/250 48/125/250 0.5-2.5 1-4 185A421 290B094A18 FT-31
Fault amp dc volts 2-8 290B094A09
Very Detection 2 ICS units dc 4-16 290B094A10
Inverse per case 10-40 290B094A11
Voltage 20-80 290B094A12
Spst-cc Polarized 26 4-16 290B094A13
10-40 290B094A 14
120 Volts -
60 Hertz 20-80 290B094A 15
4-12 4-16 290B094A19
10-40 290B094A 16
20-80 290B094A17

® 50-Hertz relays and auxiliaries cafl be supplied at same
price. Order “Similar to Style Number

50 Hertz".

....... except

December, 1990
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Overcurrent, Directional and Time, With Directional Instantaneous Trip Unit, Continued
For Phase Fault Protection, Continued

Type, Application Indicating CS-1 Control Current Range: Relay Data
Ti rge Curve gontactor guxiliary Sirlcuil: Amps Ac
an witch witch olts :
Time Instantaneous Internal Style Case
Contacts Dc Unit Trip Schematic Number Size
IRV-11® Phase 0.2/2.0 48/125/250 48/125/250 0.5-2.5 1-4 185A421 290B095A 18 FT-31
Fault amp dc volts 2-8 290B095A09
Extremely Detection 2 1CS units dc 4-16 290B095A10
inverse per relay 10-40 290B095A11
Voltage 20-80 290B095A12
Spst-cc Polanzed 2.6 416 zgogogs 21 3
10-40 290B095A 14
120 Volts
60 Hertz 20-80 290B095A15
4-12 4-16 290B095A19
10-40 290B095A16
20-80 290B095A17
® 50 Hertz relays and auxiliaries can be supplied at same
price. Order “Similar to Style Number .. .. ... ., except
50 Hertz".

Overcurrent, Directional, Negative Sequence, With Directional Instantaneous Trip Unit
For Ground Fault Protection (Device Number: 67N)

}'ype, Application Indicating Current Range: Relay Data
m&e Curve gontam@or Amps Ac
ani witch :
Time Instantaneous Internal Style Case
Contacts Unit Trip Schematic Number Size
IRQ-2 Ground 0.2/2.0 0.5-2.5 2-8 185A096 774B233A09 FT-42
Detection amp dc 4-16 774B233A10
Short 10-40 774B233A11
20-80 774B233A12
Spst-cc 26 416 774B233A13
10-40 774B233A14
20-80 774B233A15
4-12 10-40 774B233A16
20-80 774B233A17
IRQ-5 Ground 0.2/2.0 0.5-2.5 2-8 185A096 774B234A09 FT-42
Detection amp dc 4-16 774B234A10
Long 10-40 774B234A11
20-80 774B234A12
Spst-cc 26 4-16 774B234A13
10-40 774B234A14
20-80 774B234A15
4-12 10-40 774B234A16
20-80 774B234A17
IRQ-6 Ground 0.2/2.0 0.5-2.5 2-8 185A096 774B235A09 FT-42
Detection amp-dc 4-16 774B235A10
Definite 10-40 774B235A11
20-80 774B235A12
Spst-cc 2:6 4-16 774B235A13
10-40 774B235A14
20-80 774B235A15
4-12 10-40 774B235A16
20-80 774B235A17
@ ICS: Indicating Contactor Switch (dc current operated) hav- Rating of ICS unit used in specific types of relays is shown
ing seal-in contacts and indicating target which¥are, actuated in price tables. All other ratings must be negotiated.
when the ICS coil is energized at or above pickup current
setting. Suitable for dc control voitages up to and including When ac current is necessary in a control trip circuit, the
250 volts dc. Two current ranges available: ICS unit can be replaced by an ACS unit.
(1) 0.2/2.0 amps dc, with tapped’coil.
(2) 1.0 amp dc, without taps. The ACS unit may be supplied in place of an ICS unit at no

additional cost. Specify system voltage on order.

December, 1990
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Overcurrent, Directional, Negative Sequence, With Directional Instantaneous Trip Unit
For Ground Fault Protection, Continued

Type, Application Indicating Current Range: Relay Data
T|rge Curve gontactor Amps Ac
an witch® Time Instantaneous Internal St
yle Case
Contacts Unit Trip Schematic Number, Size
IRQ-7 Ground 0.2/20 0.5-25 2-8 185A096 774B236A09 FT-42
Detection amp dc 4-16 774B236A10
Moderately 10-40 774B236A11
inverse 20-80 774B236A12
2-6 4-16 774B236A13
Spst-cc 10-40 7748236A14
20-80 774B236A15
4-12 10-40 774B236A16
20-80 774B236A17
IRQ-8 Ground 0.2/2.0 0.5-25 2-8 185A096 774B237A09 FT-42
Detection amp dc 4-16 774B237A10
10-40 774B237A11
20-80 774B237A12
2-6 4-16 774B237A13
10-40 774B237A14
20-80 774B237A15
4-12 10-40 774B237A16
20-80 774B237A17
1.0 amp 0.5-25 10-40 848A617 774B237A22
dc
IRQ-9 Ground Fault 0.2/2.0 0.5-25 5-2 185A096 774B238A19 FT-42
Detection amp dc 2-8 774B238A09
Very . 4-16 774B238A10
inverse 10-40 774B238A11
20-80, 774B238A12
Spst-cc 26 4-16 774B238A13
10-40 774B238A14
20-80 774B238A15
4-12 10-40 774B238A16
20-80 774B238A17
@ ICS: Indicating Contactor Switch (dc current operated) hav- Rating of ICS unit used in spegific types of relays is shown
ing seal-in contacts and indicating target which are actuated in price tables. All other ratings must be negotiated
when the ICS coil is energized at or above pickup current
setting. Suitable for dc control voltages up to and including When ac current is necessary.im,a control trip circuit, the
250 volts dc. Two current ranges available: ICS unit can be replaced’by an ACS unit.
(1) 0.2/2.0 amps dc, with tapped coil.
(2) 1.0 amp dc, without taps. The ACS unit may be supplied in place of an ICS unit at no

additional cost: Specify system voltage on order.

Potential Polarizing Transformers, Single Phase (Product, Bulletin 42-871 for dimensions)®

Volt-amps Frequency, Primary Volts Secondary Compensated at: Connections Style
Hertz Line to Linelto Volts Volt- Power Primary/Secondary Number
Line Neutral amps Factor
50 50/60 115 66.5 115 25 100% Connect 9626A06G01
200 115 66.5 wye/broken delta 9626A06G02
200 115 115 9626A06G03

@ Referto LVIT Sales, Low Voltage Instrument Transformer
Division, Pinetops, NC, for price and shipment.

ABB Power T&D Company Inc. ABB Power T&D Company Inc.
Relay Division Relay Division

4800 Coral Ridge Drive & 7036 Snowdrift Road, Suite 2
Coral Springs, FL 33065 * Allentown, PA 18106
954-752-6700 610-395-7333

Printed in U.S.A.

December, 1990
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