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Types KRC, KRD,
KRP and KRV
Directional
Overcurrent Relays

Type KRP

Type KRD

Type KRV

Application

Types, KRC,, KRD and KRP are single-phase
high-speed, directionally controlled overcur-
rént, relays“designed to protect transmission
lines‘and(feeder circuits from damage due to
ground faults.

Bhey can also be used, without modification,
to provide directional ground fault detection
with the K-Dar carrier or microwave relaying
schemes

High speed directional phase fault detection
is provided by the type KRV relay

Types Available

Type Directional Unit Polarization
KRC Residual Current

KRD Residual Current and Veltage
KRP Residual Voitage

KRV Line Voltage
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Construction and Operation

o Overcurrent Trip Contact (I)
Overcurrent Unit Phase Shifter
High-speed Overcurrent Unit
Saturating Transformer
Overcurrent Unit Tap Block

Spare Tap Screw

Directional Trip Contact (D)
Directional Torque Control Contact (D)
Magnetic Adjusting Plugs
Voltage Polarized Directional Unit
Current Polarized Directional Unit

Indicating Contactor Switch (ICS unit)
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Type KRC

The KRC relay 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 its 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 current in 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 frame
which supports an electro-magnet, a single-
pole double-throw moving contact assem-
bly, and a molded bridge. The electromagnet
has two series-connected polarizing coils
mounted opposite one another; and twe
series connected operating coils mounted on
alternate opposing sides. The moving conf
tact assemble shaft is supported on both
ends by jewel bearings. A moving aluminum
cylinder with a molded insulating hub_supz
ports the moving contact assemblyfand ro-
tates in the air gap between thelelectros
magnet and the magnetic core.. SpusieUs
torques are balanced out by means’ of two
magnetic adjusting plugs.

Overcurrent Unit (1)

KRC, KRD. KRP_ Ground Relays

This is a cylinder<desiga unit similar in con-
struction to the directional unit, except that
it has one circuit closingyeontact. Each pair
of pole windings is energized by ground
current from the operating circuit. In order
to develop the necessary rotational torque, a
capacitor js series-connected with one pair
of pole windings to obtain the desired time-
phase félationship between the current in
the two pairs‘of coils. As shown in figures

August, 1991

6, 7. 8, and 9, one of the directional unit
contactsisconnectedacross 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
fault conditions, the short on the overcurrent
unit coils is removed; allowing the over-
current unit to rotate almost simultaneously
with the directional unit, thereby providing
high-speed operation.

A saturating transformer is used to feed the
overcurrent unit. It limits the energy ap-
plied to the unit at high current values. The
primary winding of the saturating trans-
former has taps connected to a tap block
to facilitate changing the current pickup
values of the unit.

Tap value current is the minimumjcusent
required to just close the relay contacts.
This tapped transformer arrangementisup-
plies the same amount of epergyite the'over-
current unit for any tap setting, atya given
multiple of tap current. Ahusy, the relays
have one operating timegcurrent curve (see
figures 14 and 15) throughieut their entire
range.

A non-linear resistor(varistor) is connected
across the sécondary winding of the trans-
former and overcurrent coils to reduce the
voltage peakspapplied to the capacitor and
overcurreftunit.

KRV Phase Relay

The KRV's eylinder-design directional unit
is similarfto the ground relay instantaneous
oyércurrentgunit, except that it receives its
energy from the phase current transformer.
Asyshown 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.
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Directional Unit Sensitivity

Relay Ampere | Minimum Pickup Values+ Phase Angle
Type Rating | "Voits [ Amperes Relationship
KRC .5-2 0.5H lo leading Ip by 40°* Y
KRD 1-4
(current
unit) 2-8 0.65H In phase
4-16 1.08 lo leading Ip by 40°*
10-40 1.30 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 | lagging V by 60°*
10-40 1 8.0 lin phase with V
KRV .5-2 1.2 2.0 | leading V by 30°
1-4
2-8 1.2 2.0 | leading V by 30°
4-16 1.2 4.0 | leading V by 30°
10-40 1.2 8.0 | leading V
20-80 1.2 8.0

+ Energizatiqn quantities are input quantities at the

relay terminals.

*  Maximum torque angle.
M In each winding.

Directional Unit Polarizing Circuit Burden

=%
D

Relay Type Rating

Amps Factor

(1 sec.) (30 sec.) Angle®
KRC 230 8° lag
KRD (current unit) 230 8° lag
KRD (voltage unit) e 28° lead
KRP 208 28° lead
KRV e 15° lead

+ Burden of voltage polarized units taken at 120
volts: current polarized units taken at 5 amperes.

@ Degrees current leads or lags voltage at 120 volts Q
on voltage polarized units and 5 amperes on cur-
rent polarized units. K

Overcurrent Unit: Amperes

Range Taps
0.5-2.5 0.56-075-1-1.26-1.6-2
1-4 1-16-2-25-3-4
2-8 2-3-4-5-6-8
4-16 4-6-8-9-1 16
10-40 10-15-20-24 -
20-80 20-30-40448 - 8
4
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Internal Wiring
KRC KRD
' ’ o Y Indicating dicating
Contactor Switch /l \ Contactor Switch
Directi | Contacts
L "
Overcurrent Unit (Lower Unit
D (Upper Unit) Overcurrent Unit
Upper Unit
< ICS / Saturating (Uep )
!’ -| Transformer
D£ ¢t | "
Saturating
.[ Transformer
) Varistor Varistor
Directi | Contac
(Middle Unit)
rlCS Directional Unit Directional Unit
(Lower Unit) (Middle Unit)
=== Flexitest Switch Directional Unit
1 (Lower Unit)
| [ Flexitest Switch
| Current Test Jack
[
Shorting Switch Current Test Jack
= Shorting Switch
N Case Terminals pme—= Case Terminals
Fig. 6
KRP
q \ Contactor Switch d / :, di or
Switch
Oyercurrent Unit Overcurrent Unit
(Upper/Unit) (Upper Unit)
Saturating [ C4 l Varistor
Transformer | Saturating
D ——q Transformer
+ L . Auxiliary
ICS[ / r Switch
I | Red Dot
Varistor
Dc Control Circuit
CSi Trip Lead [ Resis.
1 =L Volt ] Position | Value
i N J L
Directional Unit ICS 24 1 0
(Lower Unit) ,l 48 2 300
3
: =< 125 | 3 | 2700
r—== Flexitest Switch F 250 4 6500
Y —Q_ == Red Handle
= Current Test Jack === Current Test Jack
Shorting § ¢ Test Switch
Directional Unit
@ (Lower Unit)
4 Chassis Operated
Shorting Switch
[~ Case Terminals 9
\ k + Poy Terminal
£ With Relative Instantaneous
1g. 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
External Schematic Of Type KRP Relay
Station Bus For Ground Fault Protection i DC  Tup Bus
1 ep— fo—— | Pos
2 ﬁ N ——

Phase

3y

Neg

44— Tripping Direction
P VanY
Y
X .

Saturaung Transformer
Device Number Chart

52 -~ Power Circuit Breaker

67N — Ground Directional Overcurrent RelaynType KRC
67N ICS — Indicating Contactor Switch
1 5 3 I - Overcurrent Unit Of Typr KRIC a — Breaker Auxihary Contact
e 10 6D7N - Directional Unit Of Type KRC TC --Breaker TripCoil 183A968
9
Type KRD
Station Bus DC Ttp Bus

! 'ﬁ ‘ A Pos

When Not Used. Jumper
Terminals 4 And 5

Phase
Relays

94— Tripping Direction
!
L
T
L0

B Neg
_1 '1 Device Number Chart
* 67N —-Ground Directional Overcurrent Relay. Type KRD 52 —Power Cicunt Breaker
—_ 67N T ICS — Indicating Contactor Switch
P —OvercurrentUnit Of Type KRD a -—Breaker Auxihary Contact
52 Saturating Transformer 607LN — Lower Directional Unit Of Type KRD TC —.Breaker Trp Coll
67N —Upper Directional Unit Of Type KRD
11 o
1 2 3 183A970
Fig 11
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Type KRP
_ Station Bus -
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2 g
3

Phase
Relays

000,

4————— Tnpping Direction
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DC  Trp Bus

+

Py
< Device Number Chart
67N Ground Diiectional Overcurrent Relay. Type KRP 52
P 67N a
52 Saturating Transformer Overcurrent Uit Of Type KRP
= 5 183A969
= 6D7N Owectional Unit Of Type KR P @
l I 52 ——Power Cicut Breaker
1 2 3 ICS - Indhicating Contactor Switch
a - Bieaker Auxiliary Contact Neg
Fig 12 TC - Bicaker Tip Conl
Type KRV
et ey
Staton Bus Phase Rotation 1 2 3 TN':L':;:‘”W‘ Bank
I F 1
2 - + 9
1 —4— ———
3 '* . -$- 3
Fa ] F
b e e
b NV ST Opuofiallber KR
< Onjg Wil Niag
A - Y
I H I I_1 | Prowde for 3E
i YL agmpio KR
; Ed Vi, Phase 1
* Vj Relay
\(,) Phase 3
v3 Relay
T g h Vector vV,
Rotation |
L e Aux ,
PoT Phase 2
67N [ /AN Relay
5 Do/M r
/ B VH
c Vectors At 1007 P F Power
o In Tripping Direction
2 Phase
2 1 DC Tup Bus _—— Ground
o Pos -
a Y
5 | 1
b | 1
| |
' I
:Phases:
12 &3
| Same |
I As
{ Phase |
R
| [
| |
! |
| |
[ |
! |
| -
E ! I
t |
| i
| i
| 1
! !
52 Device Number Chart : :
67 —Phase Dire@tionat Overcurrent Relay Type KRV e 4 R | 1
67M— Ground Directional Overcurrent Relay Type KRD _ ! i
12 3 ? Y ovE l — ;
(Both'® And 67N) 52 —Power Circunt Breaker =574 [
Lne Mo,— IAstantaneous o/c Unit a —Breaker Auxiliary Contact
. N 52 a Use 52 a Contact When Trip Cal
D00 —DBirectional Unit TC —~Breakec Trip Cail @ Supervision Light Is Used
?CSl} ~— Auxiliary Switches Device Number Chart 290B768
a Neg -—‘
Fig 13 1/ST— Saturating Transformer For Inst o/c Unit
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Typical Time Curves Types KRD and KRP (Potential Polarized)
Types KRC and KRD (Current Polarized)
60 For Potentiol Polarized Where MPP=Multiples Of Product Pickup
MPP:- EpQL 1 0P COS{8-60°) EpoL=Polarizing Voitage
. TpoL =Polorizing Current
For Current Polarized Iop=Operating Current
IpQoL LOPCOS(8-40°) 9=Angle By Which I, Logs Ep
® MPP s ——— o @=Angle/By WhichI, Logs Ip
65

Instantaneous Overcurrent Unit
Typical Closing Time 60

DirectionalUnits
LypicalhOperating Time

36
(For Two Element Dual {FotTwo Element Dual
Polarized Relay) Polarized Relay)
50
35 24
[=
o
O
] 40
L
g 2 Directional Unit Closing Times
c (A) Current, Voltage, Polarized
° 30 (B) I Volt Voltage Polagized
E
= 9 [}
2 3 4 5 6 78910 20 30 40 50 2 0
Multiples Of Pickup §
v
Fig. 14 =
2 10
Type KRV <
° Directional Unit Opening Time
50 € Currentj)VoltageypPolorized
=
| 2 3 476 810 20 40 60 100 200 400 ISOO' 2000
a0 Multiples Of Product Pickup 600 1000
Fig /15 538108
%) 20 Typicol Time Curves Cylinder
g Instontaneous Overcurrent Unit
Q
@
__V:’ 20
=
< 0
Q
E
oo
[o] 2 4 6 8 10 12 4 16
Multiples Of Top Value Current
Fig. 16 184A946
Shipping Weights and Carton Dimensions

Type Case Weight: LBbs. Domestic Shipping _—
\ Type Net | Shipping "—\ Carton: Inches Further Information:

R List Prices: PL 41-020
KRC., KRP, KRV \ FT-31 ‘ 16 \ 20 \ 8x10 x 21 Technical Data: TD 41-025

Instructions:
Types KRC, KRD, KRP, IL 41-137
Type KRV, IL 41-137.1

Renewal Parts:
Types KRC, KRD, KRP, RPD 41-962
Types KRD-4, KRD-5, RPD 41-963
Type KRV, RPD 41-964

Flexitest Case Dimensions: DB 41-076

Contactor Switches: DB 41-081

Other Protective Relays:

KRD | | 10 | 23

Printed in U.S.A.

August, 1991
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Types KRC, KRD,
KRP-and KRV
Directional
Qvercurrent Relays

Overcurrent, Instantaneous, Directional Single Phase Overcurrent Unit (Device Number! 67 and 67N)

Type, Application Indicating CS-1 Instantaneous Voitage Relay Data
Time Curve Contactor Auxitiary Unit Range: Rating " '* - Cace
and Contacts Switch® Switch Amps: Ac (Continuous) g‘gﬁ;ﬁ;ﬁc fltl}lr:ber ggj:
KRC Ground Fault 1.0 amp 0.5-2.0 183A022 289B145A17 FT-31
Detection dc 1-4 289B145A18
tnstantaneous Current 2-8 289B145A19
Polarized 4-16 289B145A20
Spst-cc 230 amps/1 sec 10-40 289B145A21
20-80 289B145A22
KRD® Ground Fault 1.0 amp 0.582.0 183A412 289B145A31
Detection dc 1-4 289B145A32
Instantaneous Dual 2-8 289B145A33
Polarized 4-16 289B145A34
208 volts/30 sec 10:40 289B145A35
Spst-cc also 230 amps/1 sec 20-80 289B145A36
KRP® Ground Fault 1.0 amp 0.5-20 183A025 289B145A25
Detection dc 1-4 289B145A26
Voltage 2-8 289B145A27
Instantaneous Polarized 4-16 289B145A28
208 volts/30 sec } 10-40 289B145A29
Spst-cc 230 amps/1 sec 20-80 289B145A30
0.2/2.0 0.5-20 188A382 1483B94A09
amp dc 1-4 289B145A24
2-8 289B145A23
KRV Phase Fault 1,0 amp. 24 t0 0.5-2.0 132 ac 185A456 289B145A09
Detection dc 250 v 1-4 289B145A10
Instantaneous Voltage dc 2-8 289B145A11
Polarized 4-16 289B145A12
Spst-cc 120 volts 10-40 289B145A13
60 Hertz 20-80 289B145A14

@ See potential polarizing transformers, page49.

® ICS: Indicating Contactor Switch (dc€urrent operated)
having seal-in contacts and indicating target which,are
actuated when the ICS coil is enérgizedfat or above
pickup current setting. Suitable forde.ontrol ¥oltages 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 useddn specific types of relays is shown
in price tables. All other ratings must be negotiated.

When ac current js necessary’ in a control trip circuit, the
ICS unit can beyreplacediby an ACS unit.

The ACS unitymay be supplied in place of an ICS unit at
no additional cest'Specify system voltage rating on order.
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