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KRD-4 and KRQ
Directional
Overcurrent Ground
Relays

Application

Westinghouse types KRD-4 and KRQ relays
are Qhigh=speed, directional over-current
relaysaThey are used for the detection of
ground faults on transmission lines, feeder
transmission lines, and feeder circuits.

They can also be used, without modification,

to provide directional ground fault protec-
tion in K-Dar carrier relaying schemes.

Type KRD-4

This dual polarized relay can be polarized
from a potential source, a local ground
source, or from both simultaneously.

Théypdirectional unit compares the phase
angle“telationship between the ground fault
currentjand the polarizing quantity to pro-
duceyedntact-closing torque for faults in the
trip, direction, and contact-opening torque
for“faults in the non-trip direction. Relay
operation occurs when both the directional
unit and the instantaneous overcurrent unit
close their contacts. The fault current must
therefore be greater than the tap setting of
the overcurrent unit.

Type KRQ

The KRQ relay is a high-speed directional
over-current ground relay in which the
directional unit operates on negative se-
quence current and voltage, and the over-
current unit operates on residual or ground
current.

The phase angle between negative sequence
voltage and negative sequence current is
used for directional discrimination. Negative
sequence polarization is applied as follows:
(1) where zero sequence voltage or polar-
izing current is not available or the current
is not a reliable source, or (2) where incor-
rect zero sequence polarization of direction-
al units results from mutual indiction be-
tween transmission lines.

The negative sequence current and voltage
are obtained by means of self-contained
negative sequence filters connected between
the directional unit and the current and po-
tential transformers.

The KRQ relay is for use at locations where
the present equipment or system conditions
do not permit the use of the conventional
types of directional ground relays operating
entirely on residual current and voltage.

It is applicable for ground protection at
undergrounded substations or grounded
systems where only two potential trans-
formers are available, or where the potential
transformers are on the low-tension side of
a wye-delta or delta-wye power transformer
bank.

Device Number: 67N
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Overcurrent Unit (I)

The ground instantaneous overcurrent sec-
tion consists of an induction cylinder unit
with moving and stationary contact, phase
shifting capacitor, varistor, saturating trans-
former with a tapped primary winding and a
secondary winding, and a tap block for
current pickup settings.

A varistor is connected across the secondary
winding to reduce the voltage peaks applied
to the induction unit and to the phase shift-
ing capacitor.

Tap Block

The primary winding is tapped, and these
taps are brought out to a tap block for ease
in changing the pick up of the overcurrent
unit. By using a tapped transformer, the
relay can provide approximately the same
energy level at a given multiple of pickup
current for any tap setting, resulting in one
time curve throughout the range of the
relay.

Directional Unit (D)

KRD-4

The KRD-4's directional unit consists of an
induction cylinder unit, phase shifting net-
work, and a die-coupling network.

Since this single unit can be polarized from
a potential source, from a local ground
source, or from both simultaneously, a
simplified trip circuit and one, instead of
two, back contacts can be used in thejover-
current torque control circuit.

KRQ

The KRQ directional unit is a produetinduc-
tion cylinder type, which @perates on the
interaction between ghe polarizing circuit
flux and the operating Gircuit flux.

Indicating ContactoriSwitch
(ICcs)

When the dc operated ICS'is energized, the
moving contacts bridgegwo stationary con-
tacts, completing the trip circuit.
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KRD-4 and KRQ

Directional Overcurrent
Ground Relays

Internal Wiring Diagrams, Front View

KRD-4 Dual Polarized

Directional Overcurrent Ground, FT-31 Gase (Front View)

2

\ Indicating Contactor Switch
Directional Contacts (Lower Unit)

Saturating Transformer
Varistor

Overcurrent Unit (Upper Unit)
Reactor

Directional Unit (Lower Unit)
Saturable Shunt

Decoupler Transformer

Reactor

Chassis Operated Shorting Switch

Flexitest Switch
Current Test Jack
Case Terminals

NOTE. With Relative Instantaneous Polarity
as shown, the Directional Unit Contacts Close.

Fig. 5
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Sub. 1

KR@QHigh'Speed Directional Overcurrent
NegativerSequence Ground, FT-42 Case (Front View)

Auto-Transformer
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Varistor
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Mutual Reactor
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Fig. 6
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Type KRD-4 External Wiring Diagram, For Ground Fault Protection

Station Bus
1 A
[
2 B
[
3 C

Decoupler Transformer Instalt Jumper Between Terminals 4 and 5 Primary
Secondary When Potential Polarizing is not Used. Decoupler Transformer

Phase
Relays

Dc Trip Bus

Pos.

4—— Tripping Direction

Primary Saturating

Transformer
[ =
Saturating Transformer
Secondary
— b2a
1
Neg.
12 3
Device Number Chart
67N — Directional @vercurrent Ground 52 — Power Circuit Breaker
Relay, Type KRD-4 ICS — Indicating Contactor Switch
I — Overcurgent Unit of Type KRD-4 52a — Breaker Auxiliary Contact
D — Directional Unit of Type KRD-4 52TC — Breaker Trip Coil
Fig. 7 629A946

Sub. 2
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KRD-4 and KRQ
Directional Overcurrent
Ground Relays

KRQ External Wiring Diagram

Station Bus Phase Rotation A, B, C
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Directional Unit
Phase Angle Characteristics
Device Number Chart
67N — Directional Overcurrent Negative Sequence ICS — Indicating Contactor Switch
Ground Relay, Type KRQ 52  — Power Circuit Breaker
Io — Overcurrent Unit of Type KRQ 52a — Breaker Aqxiliary Contact
D — Directional Unit of Type KRQ 52TC — Breaker Trip Coil
Fig. 8 290B201
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Further Information

Specifications and Ordering Information -
Tech. Data 41-020

Prices — Price List 41-020

Instructions Maintenance and Testing —
KRD-4 1L 41-137.3; KRQ IL41-164

Flexitest Cases — Descriptive Bulletin 41-075

Other Westinghouse Protective Relays —
Selector Guides 41-000 A, B, C

‘
Westinghouse Elec Corporation
Relay Instrume ivision
Newark, N.J,07

V'STN Ul pajulid



Westinghouse

Descriptive Bulletin 41-130C Page 1

Directional Overcurrent Relays

For Phase and Ground Fault Detection
on Transmission Lines and

Feeder Circuits

Types KRC, KRD, KRP, KRV

Application

Types KRC/ KBRPWand KRP single-phase
high-speed ‘directignally controlled over-
current refays arédesigned to protect trans-
missionflines ‘and feeder circuits from dam-
age due to'ground faults.

They can also be used, without modifica-
tion,te,provide directional ground fault de-
tection wWith the K-Dar carrier or microwave
relaying schemes.

Phase fault detection 1s provided by the type
KRV relay.

Types Available

Type Directional Unit Polarization
KRC Residual Current

KRD Residual Current and Voltage
KRP Residual Voltage

KRV Line Voltage

Device Numbers

February, 1971

Supersedes Descriptive Bulletin 41-130C Dated
May. 1962

E. D, C/2013/DB
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Construction and Operation

Overcurrent Trip Contact ()
Overcurrent Unit Phase Shifter
High-speed Overcurrent Unit
Saturating Transformer

Overcurrent Unit Tap Block

SpareTap Screw

Directional Trip Contact (D)
Directional Torque Control Contact (D)
Magnetic Adjusting Plugs

Voltage Polarized Directional Unit

Current Polarized Directional Unit

©OO866000000060 6O

Indicating Contactor Switch (ICS unit)




Type KRC

The KRCrelay is current polarized as shown
in figure 10, page 6. Maximum torque on
the directional unit occurs when the opera-
ting current (lo) leads the polarizing current
(Ip) by approximately 40°.

Type KRD

The KRD relay is dual polarized (see figure
11). It utilizes the current polarized direc-
tional unit of the KRC and the potential
polarized unit of the KRP relay.

Type KRP

Type KRP is potential polarized as shown in
figure 12. It has 1ts maximum torque when
the residual current lags the polarizing
voltage by approximately 60°. The maximum
torque angle Is shifted by means of an in-
ternally mounted capacitor-resistor combi-
nation as shown in figure 8.

Type KRV

Type KRV is potential polarized from line
voltage as shown in figure 13. Maximum
torque on the directional unit occurs when
the operating current leads the polarizing
voltage by 30°. By connecting the direc-
tional unit, using phase currentin one phase
and polarizing potential across the other
two phases, the maximum torque occurs
when the fault current lags its 100 percent
PF position by approximately 60°. This
connection is shown in figure 9.

Directional Unit (D)
Consists of a die-cast aluminum fram

et
ils

which supports an electro-magnet, a s?w e-
pole double-throw moving contact a
n

bly, and a molded bridge. The electro
has two series-connected polatizi
mounted opposite one another;

series connected operating coil un

alternate opposing sides. Thefmoving, con-
tact assemble shaft is suppo on both
ends by jewel bearings. A i minum
cylinder with a molded i ifg hub sup-
ports the moving actidssembly and ro-
tates in the airggap the electro-

core. Spurious
y means of two

magnet and
torques are

KRC, KRD, KRP Ground Relays
This is a cylinder-design unit similar in con-
struction to theW@irectional unit, except that
I e circuit closing contact. Each pair
indings is energized by ground
the operating circuit. In order
lop the necessary rotational torque, a
apa ris series-connected with one pair
ole windings to obtain the desired time-
se relationship between the current in
he two pairs of coils. As shown in figures

Descriptive Bulletin 41-130C Pa

Directional Overcurrent

For Phase and Ground Fault
on Transmission Lines and
Feeder Circuits

Types KRC, KRD, KRP,

L 4
6, 7, 8, and 9, one of the directional unit
contacts is connected across one pair of pole
windings of the overcurrent unit. This con-
tact shunts the operating current around the
pole windings, preventing the unit from
developing rotational torque. However,
when the directional unit picks up under
faultconditions, theshorton the overcurrent
unit coils is removed; allowing the over-
current unit to rotate almost simultaneously

with the directional unit, thereby providi
high-speed operation.
A saturating transformer is used to f t

overcurrent unit. It limits the e
plied to the unit at high curr,
primary winding of the sa
former has taps connected t
to facilitate changing
values of the unit.

Tap value current is m current
required to just cloge t ay contacts.
This tapped transf r arrangement sup-
plies the same a ergy to the over-
current unit fo etting, at a given
. Thus, the relays
e current curve (see

=4

K Phase Relay

KRV’'s cylinder-design directional unit
is similar to the ground relay instantaneous
overcurrent unit, except that it receives its
energy from the phase current transformer.
As shown in figure 9 the capacitor phase
shifting circuit is controlled by one of the
contacts on the CS-1 switch, which in turn
is operated by the directional unit. Contact
closing torque is produced in the over-
current unit when the directional unit closes
its contact and operates the CS-1 switch.

la

j0

3
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Directional Unit Sensitivity
Relay | Ampere | Minimum Pickup Values+ ] Phase Angle
Type | Rating | Volts [ Amperes | Relationship
KRC \ .6-2 0.5 lo leading Ip by 40°*
KRD | 14
(current
unit) ! 2-8 0.65m In phase
4-16 1.08 lo leading Ip by 40°*
10-40 1.38 In phase
KRP .5-2 1 2.0 | lagging V by 60°*
KRD 1-4
(voltage
unit) 2-8 1 4.0 | in phase with V
4-16 1 ‘ 4.0 I tagging V by 60°
10-40 1 | 8.0  1in phase with V
KRV 5-2 1.2 2.0 | I leading v
1-4 ‘
2-8 1.2 | 20 \ [ leading
' 4-16 1.2 | 4.0 I leadi
| 10-40 1.2 ‘ 8.0 e
| 20-80 f1.2 | 8.0 I fead 30° 5,

+ Energization quantities are input quantities at the

relay terminals.
*  Maximum torque angle.
B In each winding.

Directional Unit Polarizing Circuit Burden

Relay Type ’ Rating
‘ Amps
(1 sec.) (30 sec.)

KRC 230

KRD (current unit) 230

KRD (voltage unit) -

KRP

KRV

+ Burden of voltage polarized units taken at 120
volts; current polarized units taken at 5 amperes.
@ Degrees current leads or lags voltage at 120 vo,

on voltage polarized units and 5 amperes on
rent polarized units.

Range

0.5-25
1-4
2-8

4-16
10-40
20-80 20-30-40-48-60-80

L 4

Overcurrent Unit: Amperes @

15° lead
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Directional Overcurrent®Relays

For Phase and Ground FaultfDetection
on Transmission Lines and

Feeder Circuits

Types KRC, KRD, KRP£KRV

Internal Wiring
KRC KRD

Indicating

Indicating
( [ D Contactor Switch ( A— ‘] \ Contactor Switch

Directional Contacts
(Lower Unit)

Overcurrent Unit D D
(Upper Unit) Overcurrent Unit
Saturating #VD | (Upper Unit)
Transformer ICS ’-
I N 40
[ T y Saturating
Transformer
Varistor Varistor
Directional Contacts
(Middle Unit)

Directional Unit
{Middle Unit)

Directional Unit
(Lower Unit)

Directional Unit

Flexitest Switch
(Lower Unit)

Flexitest Switch

Current Test Jaek,

Current Test Jack

[ Shorting Switch

Shorting Switch

Case Tesminals pomre— Case Terminals

KRP
Indicating —
é / N 3\ Contactor Switch 4 yd g‘:’:‘::é"';?
Switch
Overcurrent Unit Overcurrent Unit
(Upper Unit) N {(Upper Unit)
ID Saturating [ l Varistor
Transformer Saturating
L Ics Transformer
E
( - Auxiliary
D Z T Switch
Red Dot
l Varistor
| Dc Control Circuit
CS| Trip Lead Resis.
=L Volt | Position| Value
1 Directional Unit - 24 1 0o
T (Lower Unit)
ICS : 48 2 300
4 == 125 3 2700
p—— Flexitest Switch 250 4 6500
r Y ; _Q— p=——weee Red Handle
| fm—em. Current Test Jack Current Test Jack
| |
LY tvew——= Shorting Switch ¢ === Test Switch
Directional Unit
@ (Lower Unit)
Chassis Operated
4 Shorting Switch

r~=—= Case Terminals

Terminal

With Relative Instantaneous
Fig- 8 Fig. 9 Polarity As Shown. The
= With Relative Instantaneous Polarity As Directional Unit Contacts Close.
Shown, The Directional Unit Contacts Close
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External Wiring
Type KRC

Station Bus

Page 6

External Schematic Of Type KRP Relay

For Ground Fau

It Protection

1 gy—

2—+

3 ’7

Fra—

44— Tripping Direction
Wa'm
¥
L
™
L0
—

52 —

Phase
Relays

Saturating Transformer

DC Trip Bus
1 Pos

67N
2 10

Saturating Transformer

Sec
: \
IcS }1_4

=2

Device Number Chart

67N
87

52 ——Power Circuit Breaker

67N—Ground Didectional Quercurrent Relay, Type KRC
67N ICS — Indicating Contactor Switch
7 2 3 ~1 ~—Overcufeat UnitOf Type KR C a —Breaker Auxiliary Contact
Fig 10 ”gffDue(honaIUm(Of Type KRC TC —Breaker Trip Coil 1834968
Type KRD
; Station Bus E A Pos DC Trip Bus
67N
2 —-—? e ——— 5 10
3 f c Saturating Transformer
Sec.
y—irr _]
—m N e S § DL I=DU DL
87N 87N { L I "
BU v ICS I .T.DU
............ T E" 67N DL 87N
\ 6+ 7
When Not Used, Jumper 67N
Terminals 4 And 5 |
Phasé -— b2
L Relays — ~ a
- . f —

44— Tripping Direction
Fava\
=T
'
LX)
=T
|m

o
|2
O
l_’z
O!S"

2

ra:

-

z
22
z

Pri
Saturating Transformer

Device Number Chart
6 7N——Ground Directional Overcurrent Relay, Type KRD
67N

I‘—Overcurrem Unit OfType KRD
6D7\LN—Lower Directional Unit Of Type KROD

~

6E)¥UN7U[::|::er Directional Unit Of Type KRD

Neg

52 —Power Circuit Breaker
ICS — Indicating Contactor Switch
a —Breaker Auxiliary Contact

TC —BreakerTrip Coil

183A970
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Directional Overcurrent Relays

For Phase and Ground Fault Petection
on Transmission Lines and

Feeder Circuits

Types KRC, KRD, KRP, KRV

Type KRP
_ Station Bus _ DC Trp Bus
i ¢ T 1 Pos o
4 g
2= 2 67N
10
3 3 Saturating Transformer
Sec.
Phase
Relays
=
<]
g L T ”
8 D #D
> ] ﬁ ] Ics I__]
g: E_ Sb- 8_ I
= 67N
an 67w
L & 4 1
Device Number Chaft
\ 67N-—Ground Directiofial@vercurrént Relay, Type KRP — 52
Pri a
52 L Saturating Transformer GEN' —Overcurrent Unit OfTypelKR P
= §D77N~D|rectwona|Unn Of Type KR'P @ 183A969

] 52 —Power CircuitBreaker

1 ICS — Indicatingl€ontagter Switch
a — BreakerAuxiliary Contact

Fig. 12 TC —BreaKer Trip Coil

N e—
) m——

Type KRV
Transformer Bank

Station Bus Phase Rotation 1, 2, 3 Neutral

1 1
2? —Y ‘:r * 2
3 ’— - pe . 3
F (3] 9
I hf., ,_.‘..‘h'd - T Optional For KRV
- ptiona
<" Only. Will Not
P |- ~ - Provide For 3E
£ bt N For KRD
H e Vi Phase 1
H Relay
" Phase 3 | .
Relay !
Vector Vo
Rotation |
3
Phase 2
Relay
v?!
c Vectors At 100% P. F. Power
2 In Tripping Direction
Q
@
a -—— Ground
a -
-
Pri /ST
67 67
l 9 Y% 8 PH Sec.
! |
1
: |
|
2 | |
: 1
|
'L II____:: Ics I )
3 csl | {
| |
Do/L  Do/M ! '
R fee—OX— { |
l PRI | |
= ! |
it X i 67N )(
52 Device Number Chart Y N 67 67 i : ol 8 §§V_
67 —Phase Directional Overcurrent Relay, Type KRV 1 2 a4 | |
%2 3 67N—Ground Directional Overcurrent Relay, Type KRD : 1
\4 (Both 67 And 6 7N) 52 —Power Circuit Breaker — 523 L___;
Line | lo —Instantaneous a/c Unit a —Breaker Auxiliary Contact Use 52 a C Wi T Conl
_ = 52a se a Contact nen Trip Col
D. Do— Directional Unit TC —Breaker Trip Coil @ Supervision Light Is Used
Iccssl} —Aunxiliary Switches Device Number Chart 2908768
Neg R

Fig 13 1/ST— Saturating Transformer For Inst o/c Unit
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Directional Overcurrent Relays

For Phase and Ground Fault Detection
on Transmission Lines and

Feeder Circuits

Types KRC, KRD, KRP, KRV

Typical Time Curves
Types KRC and KRD (Current Polarized)

60
48

Instantoneous Overcurrent Unit
36 Typical Closing Time

(For Two Element Dual
Polarized Relay)

n
>

Time In Milliseconds
~

© 2 3 4 5 6 78910 20 30 40 50
Multiples Of Pickup
Fig. 14
Type KRV
50

Typical Time Curves Cylind

7] e
g instantaneous OvercurrentfUni
o
]
@2 20
3
£ 10 L 2
@
E
L)
(o] 2 4 6 8 | 4 16

Multiples Of Tap Value Current

o &
) )

c)O"""%

L 4

Types KRD and KRP (Potential Polarize

For Potential Polarized Where
MPP:= EpQOL I0OPCOS(@-60°)

For Current Polarized

IpoL TopCOs(#-40)

e By Which I Logs Ep

MPP = 25 gle By Which Ig Logs Ip

65
Directionol Units

60 Typical Operoting Time
(For Two Element Dual
Polarized Relay)

50

40

Directional Un
(A)
30 (8)

ge, Polarized
olarized

[N
o

In Mitliseconds

O
@ tional Unit Opening Time

ent, Voltage, Polarized

I
| 2 34 6810 20 40 60 100 200 400 |8ool 2000

Multiptes Of Product Pickup 600 1000
ig. 15 538108

Domestic Shipping

Carton: Inches

18x10x21

Fig. 16 184A946
Shipping Weights and Carton Dime
Type Case bs.
Type | Shipping
KRC. KRP, KRV ’ FT- ‘ 20
KRD ‘ [ 19 | 23 |

Further Information:

Prices, ordering information:
41-020

Dimensions: Descriptive Bulletin 41-075
Inquiries: Neare Westingﬁ)use Sales

List

Office
Flexitest cas iptive Bulletin 41-075
Instructions;
KRC, , Instruction Leaflet
41-137
KR Instruction Leaflet
41-137.1

iverelays: Index 41-000

house Electric Corporation
y Instrument Division: Newark Plant, Newark, N. J. 07101
in USA






