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Caution

Before putting protective relsys into
service, remove all blocking which may have been
inserted for the purpose of securing the parts dur-
ing shipment, make sure that all moving perts oper-
ate freely, inspect the contacts to see that they
are clean and close properly, and operate the relay
to check the settings and electrical connections.

Description

Types BER and HRC relays are directlonal
instantaneous overcurrent relays, designed to ob-
tain high-speed directional line and ground protec-
tion. They consist of a high-speed inductor loop
type directional element, and an instantaneous
overcurrent element.

Type HRC relays are like HR relays except
the directional element is current polarized in-
stead of voltage polarized. The conventlonal volt-
age coll is replaced by a current coil which 1s en-
erglzed from the current transformer in the ground-
ed neutral of the power transformer.

Application
Parallel Line

For the balanced protection of parallel
lines the HR and HRC relays have their overcurrent
windings connected in the differential circuit of
cross-connected current transformers and provide
high-speed balenced protection during parallel line
operation. For single line operation additional
relays with appropriate time characteristics are
required. The external dlasgram, Fig. 7, shows con-
nections for both parallel and single-line opera-
tion using HR relays for high-speed balanced phase
and ground protection and CR relays for single-line
operation. The SV relays prevent incorrect bresker
tripping during switching.

Single Line

HR and HRC relays are suitsble for the
following single-line protection applications:

1- Those cases where there is no question of
selection with succeeding sections, as on loop
systems having power supply at but one point on
the loop. On thede single-source, loop systems,

HR and HRC relays are applicable at points most re-
mote from the source electrically in the dirsction
in which the relay trips, that 1is, on the distant
ends of sectlons adjacent to the source.

2- Those cages where the fault-current mag-
nitude is a falr measure of distance irrespective
of source capacity, as on the lines whose impedance
is high compared to the system impedance back of
the line. For these applications, the HR or HRC
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relay, overcurrent-element pickup must be just
above the maximum instanteneous asymmetrical fault
current for a fault at the next bus with maximum
connected capacity. Faults closer to the rslay
give currents above the pickup point of the over-
current element and cause instantaneous operation.
If the system impedance does not increase appreci-
ably in changing from maximum to minimum capacity,
a large portion of the line will be provided with
high-speed relay operation. Protection for the re-
mainder of the line section as well as backup pro-
tection for the next line section must be obtained
with additlional relays having suitable timing
characteristics.

Construction

HR Relay - The overcurrent element consists of
a solenoid coil and plunger to which the contacts
are fastened. The coil, which is wound on a micarts
spocl, has a tap lead at a point equal to approxim-
ately 2/3 of the full winding. See Fig. 4. Normal-
1y, the tap lead 1is dead ended. To use the tap on
the coll, remove the lead from terminal #4 and re-
place with the tap lead.

The directional element is of the induc-
tion dynamometer type. The rectangular loop of
aluminum to which the moving contacts are fastened
forms a short-clrcuited secondary of a small trans-
former. ‘'he primary consists of the voltage coil.
The loop 1s in the field produced by the current
coils. Torque is caused by the Interaction of the
current flowing In the loop and the current flux
threading the loop.

HRC Relay - The HRC relay is similar to the HR
except the voltage coll on the directional element
1s replaced by a current coil, thus polarizing the
directional element on current alone. One current
coll utilizes the neutral current of the power
transformer while the other uses the residual cur-
rent of the line.

Both relays are provided with a universal
operation indicator and a contactor switch. The
latter is provided with three contacts, two of which
short out the relay trip contacts after the relay
has operated to close the trip circult. The third
contact is provided for a bell alarm circult. The
Indicator is adjusted to trip at 0.9 amperes d-c.
and. the contactor switch to pick up at 2 amperes.
For positive operation, at least four amperes should
flow in the trip circuit. The relay trip circuit
registance 1s approximately 0.4 ohms.

The main relay contacts will safely close
50 amperes at 125 volts d-c. and the contactor
switch contacts will carry this current until the
trip circult is Interrupted by the auxiliary switch
on the breaker.
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FIG. 1-PICKUP CURVES AT 60 CYCLES FOR TYPES HR AND HRC RELAYS

Operation

The overcurrent element operates in 1
cycle or less and the operating point is varied by
changing weights on the plunger and also by taps on
the coll. See Fig. 1. The characteristice of the
overcurrent element are shown in Fig. 2.

The directional element operates on 4 am-
peres, 2 volts in phase.

The directional element of the HRC will
operate on a minimm of 1.5 emperes in each winding
when the currents through both windings are in
phase.

Coil Ratings

The overcurrent element of the HR and
FARC are availeble in the ranges shown in the table
below, or the coil in the relay can be replaced by
the proper coll to glve any one of these ranges.

The volt-ampere burden of the directional
element current coil of the HR or HRC that 1s in
series with the overcurrent element is a It volt-am-
peres at 5 amperes. Power factor: 86%.

The volt-ampere burden of the voltage
coil of the HR at 125 volts, 60 cycles is 4. Power
factor: 90%.

The volt-ampere burden of the current
coll of the HRC that is connected in the secondary
of a current transformer in the neutral of the
power transformer bank is 4 volt-amperes at 5 am-
peres. Power factor: 90%.

COIL RATINGS
Overcurrent Element

Continuous Continuous Burden at 5 Amperes, 60 Cycles.
Range, Rating Rating Full Winding Tap Winding Style No.
Amperes  Full Winding Tap Winding Volt-Amps. Watts  Volt-Amps. Watts Coil
Amperes Amperes

0.5-1.5 0.75 1 500 350 200 140 704 73k
1-3 1.5 2 160 88 55 35 680 682
2-6 3 b 4o 22 14 8.8 680 341
h-12 6 8 10 5.5 3.5 2.2 703 601
8-24 12 16 2.5 1.4 0.9 0.6 680 683

Installation and Connections

The relay should be mounted on a switch-
board panel free from excessive vibration. After
mounting, remove the blocking from the moving ele-
ments.

External connections for the HR and HRC
relays are shown In Figs. 6 end 7 respectively.
Connections using a combination of HR, CR, and SV
relays for parallel and single-line protection are
shown in Fig. T.

Ad justments

Overcurrent Element

The pickup current adjustment is made by
adding welghts to the plunger. The regquired number
of weights are slipped on the threaded shaft carry-
ing the plunger and then clamped in place by a nut
and lockwasher., The pickup and dropout curve 1s
shown in Fig. 2.




TYPE HR AND HRC RELAYS

al 20

o

<

S|

sH A

N 4Ampere Tap| /| 7Ampere Tap H

s SPick Ui

<8 = Drop Qut-+/f-

K / /| Note-4Ampere tap on

Ny /| left-hand side facing

2 1/ relay 7ampere tap on

g T

§— oHH2 HH4H 6 HH e HHoHH/2H 4 HH 65
bbb e | T TP

FIG. 2~OPERATING CHARACTERISTIC CURVE FOR
TYPES HR AND HRC RELAYS

OUTLINE DIMENSIONS IN INCHES

INTERNAL WIRING DIAGRAM

Overc: ¢
Top c»nt::;; "
5,% HMex., L U ——
N 2 Dia. ’ N Tei
e 1£ # Dia.(2Holes) | / 2 Terminals
-/ o 53 Top ———y_| =g
= b p— ! :
- A f‘ (_ : / ’ I
N7 i .
{ Operation
A 3 g/vercu;rem — rg’//'t— Indikator
¥ NP r ernen | H
i 4 - 2 i !
5 oy 22 i |
N 1 . |
[ @ Contactor Vo
h Directional
T @ { Swite : ﬁ-{ r,#'f- Element
24 Fanty 4 81/ Max. Tap Lead | !
H <7 L) a |
3d % |
s Fdn 4 Line Current !
B N7 T Terminals I
1 |
4 (T .
= 4D, l;/he(r rexud- |
=2 e for e T ;
/4 = shown. Nt e e 4
7 0ia(7 ol y 7 iy ) ,
7 0ia (7 Holes) lo- /£ ] 4 Polarizing Terminals Rear View
e /El ] Note: Current Flow Ffor the polarity as
shown opens the directional contacts. .
FIG. 3 - OUTLINE AND DRILLING PLAN FOR FIG. 4 - INTEKNAL WIRING DIAGRAM OF

TYPES HR AND HRC RELAYS TYPES HR AND HRC RELAYS
Dimensions are for reference only. For official dimensions,
apply to the nearest district office.

EXTERNAL WIRING DIAGRAMS

L
1 /
1 ] 2
3 3
Fuses
Pot x Gur Trans va va l/vw Y Power
Trans. E 3 W A Trans.
Fuses .§ = 3 4 / P
3
Q
§ by Trip l D-C. Control v
3 Trip Coit oo et s Corl
/i rans.
£ ¢ P 2| acs M
S C. = Aux.Sw.
ety | Q;;J < ;td
£ Aux. Sw. —-§ =70 Bell S ] '°}‘ >To Bell
3 — HR < ———
31333 T 4 $ HRC
..E 32 Cur Trans. - g;iywéw ; E:I EE Car Trans. T I o7 folay
€ 1 ot B £ *;l( % — Rear View
% L. T
£ £ ——
| ol
R —ad
327 :
L/;r,e aﬁ{iﬂs Line Relays if used

FIG. 6 - DIRECTIONAL GROUND PROTECTION
USING THE TYPE HRC RELAY

FIG. 5 - DIRECTIONAL GROUND PROTECTION
USING THE TYPE HR RELAY



RETURN

T0
ENG‘NEERENG DIVISION TYPE HR AND HRC RELAYS

BUFFALO QFFICE

. CO. -~
WEST‘N@MM MFG < contacts will not bounce closed when the voltage is
suddenly interrupted.
Check the free movement of the direction- L ]
al element loop. The loop should assume approxim- ’
ately a vertical position with contacts open when When the directional element 1s energlzed
the slement is completely de-energlzed on voltage alone, there may be a small torque which
: may hold contacts either open or closed. This torque
is small and shows up only at high voltages and en-
The movement of the loop is limited in
the contact opening direction by a stop screw which tire sbsence of current. At voltages high enough to
strikes the lower part of the loop. This screw 1s make thils torque discernible, 1t will be found that
located on the left-hand side of the element to the only & fraction of an ampere in the current colls
resr of the current coil. The back stop screw will produce plenty of true wattmeter torque to in-
should be screwed forward until it Just touches the Z??thoiizzzz :;zisnén zgi:a;: 2i2zi°§:g Egczgzzizge
in 1t - i -
loop when it is in its natural de-energized position cance in actual service and has no practlical effect
The contact clearance between the silver on the directional element operation.
bridge on the loop and the rear stationary contact Contactor Switch
should be approximetely .025". The sllver bridge
should be made to touch both contacts simultaneously Adjust for 1/16" between disc and con-
end deflect the springs sbout .006" before the con- tacts. Contactor switch should cloge at 2.0 am-
tacts strike the back-stop screws. peres and not seal in after 30 amperes d-c. have
been applied.
Apply 4 amperes, 3.0 volts in phase to the
directional element and meke sure that a good con- Operation Indicator
tact is made. It may be necessary to adjust slight-
ly the stationary contact in order to obtain a good Adjust the indicator to operate at 1.0 am-
steady contact. Reverse polarity to open contacts pere d-c. gradually increased. Test for sticking
and apply 110 volts 5 amperes and make sure that the after 30 amperes d-c. have been applied.
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FIG. 7-PARALLEL AND SINGLE-LINE PROTECTION WITH TYPE HR RE-
LAYS FOR THE PARALLEL-LINE OPERATION AND TYPE CR RELAYS FOR oy

THE SINGLE-LINE OPERATION. CONNECTIONS ARE 30-DEGREE. PHASE

POTATION IS 1-2-3, TYPE SV RELAYS MAY BE USED WHERE THE LINE

IMPEDANCE DOES NOT EXCEED THE SYSTEM IMPEDANCE TO THE STATION
BUS

Westinghouse Electric & Manufacturing Company

Printed in U.S.A. (9-36)

Newark, N. J.



