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INSTALLATION e OPERATION o MAlNTENA@
INSTRUCTIO
TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELA ¢

CAUTION Before putting protective relays intc tact arm on one end & estraining spring
service, remove all blocking which may have acting on the other T eam 1s pulled down
been 1nserted for the purpose of securing the to make contact a ¢ ent coil, and resets
parts during shipment, make sure that all through the act 0 e restraining spring.

moving parts operate freely, inspect the con-

tacts to see that they are clean and close The movi

properly, and operate the relay to check the shaped ractically filled with tungs-

settings and electrical connections. ten p . en this contact strikes the
) rigid nary contact, the movement of the

APPLICATION t

0 ct 1s a hollow, silver, egg-

wder creates sufficient friction to
ractically all of the energy of impact

These relays are used to provide directional the tendency of the contact to bounce

ground fault protection 1in the carrier re- reduced to a minimum. The moving contact
laying scheme using plate keyed carrier sets. s @Yloosely mounted on the beam and held in
The type HRK relay is used where neutral T - ce by a leaf spring. The construction 1s

rent from the power transformer ba uch that the beam continues to move slightly

avallable for polarizing the direction® after the contacts close deflecting the

ment. The type HRP relay 1s used w spring. This provides the required contact

neutral current is not available, and 5 a follow. Current is conducted into the moving
voltage must be used for polarizing gt le- contact by means of a flexible metal ribbon.

ment.
- . Directional Element -
CONSTRUCTION AND TION
& The directional element is of the induction

loop type. A small transformer causes a large
These relays consist o am-type over- p typ g
current to flow 1in a single-turn movable

current elements, a dir io element, seal-
aluminum secondary, which current i1s sub-

in contactor swite xiliary contactor 5 5 ) 5
fcator. The trip stantially n phase with the primary polar-
izing voltage or current. The current coils

circuit of theg re ludes the directional
contacts 1in ase h the contacts of one are mounted on a magnetic frame and the cur-
to

switch, and opera

rent and polarizing elements are assembled at

overcurrent he operation indicator, 1oh

and  the switch. The other over- right angles to each other with the one-turn
1 1 h 1 f th i1 f1

current ele used to start carrier sig- oop n the alr gaps of the current co ux

th.

nal transmissio Operation of this relay in pa The interactlon of the current and

polarizing fluxes produces torque and rotates

connection with the carrier scheme 1is fully
the 1loop 1n one of two directions, depending

bed iﬂ’I.L. 41-600.6.

on the direction of power flow.

nt Element
A Micarta arm extends from the moving loop

he construction details of the two over- which projects a short leaf spring. A small,
C ent elements are shown in Figure 1. The thin-walled, cylindrical contact, filled with
ement consists of a pivoted beam with con- powdered tungsten, 1s rigidly attached to the

SUPERSEDES I.L. 41-602.3B EFFECTIVE FEBRUARY 1949
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CONTACT

CONTACT

CLEARANCE
0207
TAP
SCREW
RESTRAINING
SPRING
TAP
IR W
o8
h 1
/ g L < )
SPARE CURRENT COIL L .
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Fig. 1—Sectional View of the Overcurrent Elements.

outer end of the spring. When thils contact
strikes the riglid stationary contact, the
movement
flclent friction to absorb practically all the
energy of lmpact and thus the tendency of the

of the tungsten powder creates suf-

contact to bounce 1s reduced to a minimmum.
Current 1s conducted 1nto the moving contact
by means of a flexlible metal ribbon known as a

plgtail.

The stationary contact screw fastens in Q

rigid Contact fol
secured by permlitting the loop to travel fo
short distance after the contacts closg), S
deflecting the 1leaf spring. This 1is

an adjustable stop screw. Another @top ew
1imits the travel of the loop@®n tWe opfning
direction. These stops screws ectly on
t‘he loop. Thils directional gl &has nearly
true wattmeter characteristi

Seal-In Contactor Switch O
t

rlswitch (CS) in the
1d type switch. A
a sllver disc mounted

projecting arm.

The seal-1n d-c n

1 1
it

relay 1s a s
cylindrical p
on 1ts 1lower es the core of the
As th

dlsc bridges three silver statlonary contacts.

solenoild. nger travels upward, the

The coll 1s i$ serlies with the maln contacts

elay and with the trip coll of the
en the relay contacts close, the

s energlized and closes the switch
confacts¥ Thls shunts the maln relay con-
thereby relleving them of the duty of

Ing tripping current. These contacts re-

'[! To SOWRCE OF RELAY VOLTAGE

REACTOR

ToF ViEW

Fig. 2—Internal a f the External Phase Shifter for
the Typ Y.

the trip circult 1s opened
switch on the breaker. The
ch 1s equipped with a third

1s connected to a terminal on the

re to erate a bell alarm.

seal-in contactor switch operates on a

um of 2.0 amperes, but the trip circuit

should draw at least 4 or 5 amperes 1n order

to keep the time of operation of the switch to
a minimum and provide positive operation.

Auxlillary Contactor Switch

The auxlliary contactor switch (CSO) 1s of
the same construction as the seal-1in swltch.
The purpose of the CSO switch 1s to short out
the phase carrler stop cilrcult in 1nstalla-
tlons using ground preference. The coll 1s in
serles with the carrler start overcurrent ele-
ment contacts. The contacts of the CSO swiltch
are externally connected across the phase car-
rier stop cilrcult.

Operation Indicator

The operation indicator i1s a small solenoild
coll connected iIn the trip circuit. When the
coll 1s energlzed, a spring-restralned arm-
ature releases the white target which falls by
gravity to show the completion of the trip
circuilt. The high-speed action of the indi-
obtailned
through a 1leaf spring to the armature. The

cator 1s by fastening a welght

added 1nertla causes the armature to continue

-
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Fig. 3—Internal Schematic of the Type HRK Relays in the
Type FT Case. The Relays in the Standard Ca
s

Have the Same Terminals But With the Test Switc

Onmitted.
1ts motion after the coill has been gh 1r-
culted. \
CHARACTERISTICS AND s@cs

The overcurrent element ‘ﬁ e reflays oper-
ates of ground
fault current- above 200% th&ptap setting.
The taps avallable are:x

0.5, 0.75, 1.0 . .0, 6.0.

The settings should@be matle by inserting the

in one cycle or less

tap screw 1in th o glve the required

plck-up.

It 1s

overcurr

to set the carrier start

on a lower tap than the
tripping ent element 1n most carrier
installations. his Insures positive starting
of the
the 1mmedi@gte vicinity.
ternal, the

al elements

carrier transmitter for all faults in
If the fault 1s ex-
tripping overcurrent and di-
in conjunction with the

er relays will block tripping.

The polarizing coll of the type HRK relay 1s

wound 1n two sections brought out to taps

FRONT CONTAC )
COVER- OPERATED
. _OPERATION BNDICATO!

SWITCH
(WHEN USED) - o s
] Rt @ ¢ A TEST o
o A3
< <50 B
@ 0 a6)

.O3MED REAR CONTACTOR
et SWITCH

@F. 15—1;;' nql g’”/ n@

DIRECTIONAL.
ELEMENT

R W.OVERCURRENT
ELEMENT (FRONT VIEW)

SHORT CIRCUIT SWITCH

_ELONGATED RED
HANDLE

" [<}-T0 RELAY
T
‘ 4
3

CHASSIs OPERAT!
SHORTING SwiTc

— FRONT VIEW

INSTANTANEOUS POLARITIES AS SHOWN THE

wi £l
ES AL CONTACTS CLOSE.

ternal Schematic of the Type HRP Relays in the

ype FT Case. The Relays in the Standard Case
Have the Same Terminals But With the Test Switches
Omitted.

arked A, B, C, and D.
of the 1links between
and 14 which

the relay can

By various arrangement
these taps and taps 13
connect to the base terminals,

be used at 1ts best operating
polnt when wide varlations in polarizing cur-

rents are encountered. The characteristics of

the 60 cycle polarizing colls are shown in
Table 1.
TABLE I
Polarizing 1 Minimum 2 Maximum Connections
Turns Pick-up Polarizing of 1links
Amps. Amps.
3 3.0 75.0 A to 13, B
to C, D to 14
T 2.0 32.0 A to 14, B
to 13.
10 1.5 25.0 C to 13, D
to 14.
17 1.2 15.0 A toC, B to
13, D to 14.
1

The approximate minimum pick-up current of
the directional

and current winding in series.

element with the polarizing
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Fig. 5—External A-C Connections of the Type HRK Re!ay. Fig. 6—External A- neelions of the Type HRP Relay.

the captive nuts at the
The approximate maximum current that should
re two cover nuts on the 8

be passed thru the polarizing winding for
size ca&a our on the LL and M size cases.
satlisfactory operation.

This the relay elements and all the

test Wswi s for inspection and testing. The
Select the lowest number of turns which will

ne p 1s to open the test switches.

permit the type HRK directional element to
open the elongated red handle switches
close under the minimum fault condition. This

before any of the black handle switches PN
should 1nsure satlisfactory operation over t o
r e cam action 1latches. This opens the
trip
hen

wldest range of fault currents.
circult to prevent accldental trip out.

open all the remailning switches. The

RELAYS IN TYPE FT CASE \

order of opening the remaining swltches 1s not
Important. In opening the test switches they

The type FT cases are dust-proof en s
a should be moved all the way back against the
ade
®

combining relay elements and knife-
stops. With all the switches fully openeqd,

switches 1n the same case. Th ion

grasp the two cam actlon latch arms and pull

provides a compact flexible as b easy to

outward. This releases the chasslis from the

maintain, inspect, test and There are

case. Using the 1latch arms as handles, pull

three maln units of the case: the

the chassls out of the case. The chassls can
aSe 1s an all
welded steel housing contal e hinge half
of the knife-blade t witches and the

terminals for exte 1 negtions. The cover

case, cover, and chassis.
be set on a test bench in a normal upright

position as well as on 1ts top, back or sides

for easy Inspection, malntenance and test.

1s a drawn st e with a clear window
which fits ove ront¥Yof the case with the After removing the chassis a duplicate

switches closed: chassls may be 1nserted 1n the case or the

supports the relsd elements and the contact blade portion of the switches can be closed
jaw half of the test swltches. Thls slides in and  the cover put In place without the

and out of tm.' case. The electrical con- chassis. The chassils operated shorting switch

nections etween the base and chassls are located behind the current test switch pre-
comple ough the closed knife-blades. vents open circuilting the current transformers

when the current type test swiltches are

closed. ’M

remove the chassils, first remove the When the chassls 1s to be put back in the
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case, the above procedure is to be followed in
the reversed order.
switch should

chassis

The elongated red handle
closed until after the
been latched in place and all of

not ©be
has
the black handle switches closed.

Electrical Circuits

the base connects thru a
in the

the internal schematic

Each terminal in
test the
chassis as shown on

switch to relay elements

diagrams. The relay terminal 1is identifiled by

numbers marked on both the inside and outside

of the Dbase. The test switch positions are
identified by 1letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chassis 1s re-

moved from the case.

The potential and control circuits thru the

relay are disconnected from the external cir-
cuit by opening the associated test switches.
Opening the current test switch short-circui

the current transformer

secondary and discdb-
nects one side of the
other side of the

relay coil b ve

the coll connect the
circuit thru the curre te jack

This circuit can be isolated b sert -

external
jaws.
(witwu t€rnal

ing the current test plug

connections), by inserting the ircuit
test plug, or by inserting pi of insu-
lating material approximaﬁQ 3 thick into

the current test jack jaws h switches: of
the current test switc &s be open when
using the current t% or insulating
material in this mang#ie owshort -circuit the
current transformer ongary.

e Q’cch can be supplied with

w in series with the trip

witch opens the trip circuit
This switch can be
existing type FT cases at any

when the c s removed.
added to

time.
L 4

e relays can be tested in service, in the
with the external circuits isolated

or out of the case as follows:

ase but

Testing in Service

The ammeter test plug can be inse@ted the
test
biade switch to check the current thru the re-
lay. This plug of twdpconducting
strips separated by an i ating strip. The
ammeter is connect %se strips by
terminal screws and the d: re carried out
thru holes 1in the f the
handle.

current jaws after opening t nife-

consists

insulated

Voltages

t1ly by clamping #2 clip

bet nt potential circuits can
be measured \ n
D

leads on pjecting clip lead lug on the

contact ja

blades in the full open position,
circuit test plug can be inserted in
ntact jaws. This connects the relay
ele ts to a set

the

connections

of binding posts and
mpletely 1solates relay circuits from
e external by means of an in-
sulating barrier on The external
test

posts.

the plug.

circuits
The

test jaws with the binding posts up and in the

are connected to these binding
plug 1s 1inserted in the bottom
top test switch jaws with the binding posts

down.

The external test
the elements by #2 test clip leads in-

circults may be made to
relay

stead of the
test circdit to the current elemeuts

test plug. When connecting an
external
using clip leads, care should be taken to see
that the

that the relay is completely isolated from the

current test jack jaws are open so

external circuits. Suggested means for 1iso-
lating this circuit are outlined above, under

"Electrical Circuits”.

Testing Out of Case

With the chassis removed from the base, re-

lay elements may be tested by using the ten

circuit test plug or by #2 test clip leads as
described above.
with the

chassis from the case will change

The factory calibration is

made ¢hassis 1in the case and re-
moving the
the

It is recommended that the relay be checked in

5

calibration values by a small percentage.
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the relay for ebony-asbestos or slate panel
mounting. The terminal studs may be eas
removed or Inserted by locking two nuts on fhe
studs and then turning the proper nut with

St

wrench.

4
both the

™|

t

-HOLES)

DRILL FOR
STUD (2

n|©—|¢

A

Fig. 7—Outline and Drilling Plan of the N Phase
Shifter for the Type HRP Relay, F fererice Only. Refer to 1.
position as a final check on y&ion.

INSTALL

The relays shoul ni€d on swiltchboard

panels or their
from dirt, moil

heat. Mount the
the two mounting s

_4_% E The external a-c connections

i

’

uiva t In a locatlon free
exgessive vibration and

ertically by means of
for the standard cases that the spring which carries the moving ele-

type HRK and HRP relays are shownf{i ures 5
ematic
should be

xternal d-c

and 6. The carrier relaying
(supplied with all carrier e
consulted for the details
connections of these rela

ADJU S

The proper adjus ts to 1insure correct

operation of thifs v have been made at the

factory an t be disturbed after re-

ceipt by ¢t stomer. If the adjustments

have b ged, the relay taken apart for
repai t 1s desired to check the ad-
justme, ategular maintenance periods, the

inst tion§ below should be followed.

ntacts should be periodically cleaned
) it fine file. S#1002110 file is recom-
ended for this purpose.

IS
16

The use of abraslve
material for cleaning contacts is not recom-
ended, because of the danger of embedding
small particles in the face of the soft silver

and thus impairing the contact.

Overcurrent Elements

Figure Adjust the stop screw
until the beam 1is 1in a horizontal position
when resting against it. Adjust the magnetic
.gap to .020 inch. This is the gap between the
beam and the stop pin. Adjust the stationary
contact for an .020 inch gap when the beam 1s
in the reset position. When the beam 1s 1n
the operated position, there should be an .015

inch deflection of the moving contact. See

and the type FT projection case or by means of ment 1lles flat on the Micarta arm with no

the four mounthq’lmﬂes on the flange for the

seml-flus type FT case. Elther of

initial tenslion in elther direction. Also,
the studs make sure that the flexible pigtall 1s at

or the ting screws may be utllized for least 3/32 idinch away from the end of the
groun t relay. The electrical con- statlonary contact.

necti@us ¥ be made direct to the termi-

na means of screws for steel panel Pass 0.5 ampere thru the element with the

g or to terminal studs furnished with tap screw 1in the 0.5 tap and adjust the beam
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spring tension wuntil the beam just trips.
This spring tension should hold the beam 1n
the reset position, and when the beam 1s
tripped on 0.5 ampere, the beam should deflect
the moving contact spring and rest on the
front stop pin. The tripping polnt of the
other taps should be within + 5% of the tap
values. -

Directional Element

Check the free movement of the directilonal
element 1loop. The loop should assume ap-
proximately a vertical position with contacts
element

open when the 1s completely de-

energilzed.

The movement of the loop 1s limited in the
contact opening direction by a stop screw
which strikes the 1lower part of the 1loop.
This screw 1s located on the left-hand side of
the element to the rear of the current coil.
This ©back stop screw should be screwed for-
ward untll 1t just touches the loop when it
in 1ts natural de-energized position,

contacts should have a separation 02

inch. The front stop screw sho ad-
justed so that 1t touches the loop t ame
time the contacts close. Then b is

screw 1/2 of a turn to give theffco ts the
correct amount of follow.

current 1long enough to b up to temper-

Energize the 1loop with’@tential or
g

play. See that ¢t op does not bind or
strike agalnst the

against eilther e®el .

or coll when pressed

ature (about 10 or 1 nies) a:d adjust the
bearing screws so ther about .010 1nch end
‘% :’

Type only - With the directional
element C set for 10 turns connect
the di element coll circuits in
series, ass 1.5 amperes with polarities

as shown on the 1nternal schematics. The

directiong@l contact should close. Reverse the

commections to one coll and pass 20 amperes

the <circuit. The contacts should not

ce closed when the current 1s suddenly
Interrupted.

Type HRP relays only - Apply 2.5 volts to

the polarizing voltage winding and 4
amperes thru the current coll e
polarities‘ as shown on thi i1fternal
schematics. The directional con should
close. Repeat this test with 115 volts and 20
Reverse the leads to thﬁ potentlal
coll and see that the co

closed with the relay e

and 20 amperes after e

amperes.
cts do not bounce
d at 115 volts
age 1s suddenly
reduced to zero.

These tests a without the external
phase shifter ,and der this condition the
maximum tor )
the volta a ximately 11°. The external

Y
phase sh r Figure 2 shifts this angle to
approxifiat 0° lag instead of 11°.

1- tactor Switch

s when the current 1lags

Al t the stationary core of the switch for
a arance between the stationary core and

e moving core of 1/64 inch when the switch

s plcked up. Thils can be done by turning the
relay up-side-down, or by disconnecting the
switch and turning 1t up-side-down. Then
screw up the core screw until the moving core
starts rotating. Now, back off the core screw
untlil the moving core stops rotating. This
Indicates the polint where the play 1n the as-
sembly 1s taken up, and where the moving core
just separates from the stationary core screw.
Back off the core screw approximately one turn
and 1lock 1n place. This prevents tﬁe moving
striking and sticking to the
statlonary core because of residual magnetism.
Adjust the contact clearance for 3/32 inch by
means of the two small nuts on eilther side of
the Micarta disc. The switch should pick up
at 1 ampere d-c. Test for sticking after 30

core form

amperes d-c have been passed through the coil.
The coll resistance 1s approximately 0.84 ohm.

Auxiliary Contactor Switch

The adjustments are the same as for the
seal-1in contactor switch except that the con-
tact separation should be 1/32 inch. The
switch should pick wup at 0.12 ampere d-c.
Test for sticking at 1.0 ampere d-c. The coll
resistance 1s approximately 27 ohms.
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Operation Indicator

Indicator to
appliled.

operate at 1.0
gradually Test for
30 amperes d-c 1s passed thru

Adjust the
ampere d-c
sticking after
the coll. The
mately 0.16 ohm.
loosening the two screws on the under side of
and moving the bracket forward
or backward. Also, the
the armature on the latch may be
small screw bearing

coll resistance 1s approxi-

Adjustments may be made by

the assembly,
amount of overhang of
adjusted by
means of the on the flat
spring carrying the lnertla weight. The best
adjustment wi1ll wusually be found when this
just touches the flat spring with the
in the If the two
helical springs the armature are
replaced by new they should be
weakened slightly by stretching just beyond
the elastic 1limit.

RENEWAL PARTS

screw
armature reset position.
which reset

springs,

at the factory. However, 1nterch

parts can be furnished to the c

are equlpped for dolng repalr wagk. When
ordering parts, always glve the comp € name-

plate data.

2 4
ENERGY Q@VENTS

The burdens of the T circults of these
relays are as follofs:

an RP Relays
ement |

Each overc ent

30 v.a. at 0.5 amp. - 39.9° lag
.93 v.a. at 6.0 amp. - 9.9° lag

.5 8. D,
€]

al element and one overcurrent ele-

e n serles.
0.5 a. tap - 0.32 v.a. at 0.5 amp. - 40.3° lag

Repalr work can be done most satisfactorm 0 a. tap - 2.34 v.a. at 6.0 amp. - 51.5° lag
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Fig. 10—Outline and Drilling Plan for the M10 Semi-Flush Type FT Case. For Reference Only.
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Directional element polarizing winding.

HRK Relay Only O "N

Burdens at 5 amperes

L 4
3 turns 1.22 v.a. 2°  lag
7 turns 0.78 v.a. 10.3° lag %
10 turns 1.18 v.a. 10.2° lag \
17 turns 2.75 v.a

.a. 16° lag
HRP Relay Only
Directlonal element polarizing winding (in-

cluding external phase shifter).

6.84 v.a. - 17.5° lag at 115 volts, 60 cycflle

L 4

N
S

Q
o
&

4






S .

EEEEEEEEEEEEEEEEEEEEEEE
Printed in U.S.A.




I.L. 41-602.

INSTALLATION ¢ OPERATION ¢ MAINTEN

INSTRUCTIO

TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS *

CAUTION Before putting protective relays into tact arm on one en restraining spring

(&)

service, remove all blocking which may have acting on the ot e beam 1s pulled down
been 1inserted for the purpose of securing the to make contac by urrent coil, and resets
parts during shipment, make sure that all through the 9) the restraining spring.

moving parts operate freely, inspect the con-

tacts to see that they are clean and close The mo g ntact 1s a hollow, sllver, egg-
c practically filled with tungs-

settings and electrical connections. te \ When this contact strikes the

rigi tionary contact, the movement of the

friction to

x;of Impact

3

. to bounce

properly, and operate the relay to check the" shaped

powder creates sugficient
b practically all of #he ener

These relays are used to provide directional d thus the tendency of iﬁe‘conta
ground fault protection 1in the carrier re- is reduced to a y;nimu o iqu

APPLICATION

laying scheme using plate keyed caéfier se loosely mountg Aﬁgi ﬁghevbeam nd held in
The type HRK relay 1s used where }heutr‘ @place by “a lgiaf spring. The consgruction 1is
rent from the power transformér Enk3y 1 lutpf that the beam continues to move slightly
avallable for polarizing the dirt%c‘ ele—'," after the contafzt§ closes‘ (deflecting the
ment. The type HRP relay is uset e his spring. This provides +the required contact
neutral current 1is not availablp", \1ual follow. Current 1s cgnducted into the moving
voltage must be used for pdl§rii’ 4 ele~- contaqt;by{j ans of a flé;ible metal ribbon.

ment . -

Directioﬁé, Element

CONSTRUCTION A{\ RATION f
‘ The directional element 1s of the iqggction
iy

loop type. A small transformer causes & large
current to flow 1in a sin‘le—turn movable

current elements, a ec al element, seal- _— a hich ot b
in contactor swikch, auxiliary contactor atum :uTl secon a;Z’ wit; : y imﬂﬁ Sub=
tia i a
switch, and op indicator. The trip sten ¥y oin pj v
r cu

circult of jthe includes the directional lzing ?age srrent. rfent colls
are mo t@d
’,#’)'

These relays consis beam-type over-

‘polar-

with the contacts of one 5§netic frdme and the cur-

rent id po rffingAelements are assembled at

contacts n

m , the operation indicator,

e
ta right fangles to each other with the one-turn

r switch. The other over-’

in t 1 ft t 11 f1
current e 1s used to start carrier sig- toop n the j v gapsio he current co ux
. Thi t t f th t d
nal transmisSion. Operation of this relay in path e pteractlion © e curren an
larizi £l d t d tat
connection with the carrier scheme 1is fully polarizing uxes procduces torque anc rotates

a cribed’in I.1L. 41-600.6 the 1loop 1n one of two directions, depending

on the direction of power flow.

rrent Element

A Micarta arm extends from the moving loop

The construction details of the two over- which projects a short leaf spring. A small,
current elements are shown in Figure 1. The thin-walled, cylindrical contact, filled wilth
element consists of a pivoted beam with con- powdered tungsten, 1s rigidly attached to the

e 1 o e o EFFECTIVE 11-47
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Fig. 1—Sectional View of the Overcurrent Elements.

outer end of the spring. When this contact
strikes the rigid statlonary contact, the
movement of the tungsten powder creates suf-
ficlent friction to absorb practically all the
energy of 1mpact and thus the tendency of the
contact to bounce 1s reduced to a mininmum.
Current 1s conducted into the moving contact
by means of a flexlble metal ribbon known as a
pigtail. °

The statlonary contact screw fastens 1nto
rigid projecting arm. Contact follow
secured by permitting the loop to travel fo

short distance after the contacts close, S
deflecting the 1leaf spring. This is dofie
an &adjustable stop screw. Another st s

1imits the travel of the loop izth@ng
direction. These stops screws act on
the loop. Thils directional eleme, &early
true wattmeter characteristic\

Seal-In Contactor Switch

C

tch (CS) in the
type switch. A
sllver disc mounted
the core of the

r travels upward, the

The seal-1in d-c contac
relay 1s a small 18

cylindrical plun
on 1ts 1lower
solenold. As th

disc bridges three s
The coll 1s 1in serles with the maln contacts
of the relay an® with the trip coil of the
en the relay contacts close, the

er statlionary contacts.

breaker.
coll ©be
cont

energized and closes the switch
his shunts the maln relay con-
hereby relleving them of the duty of
tripping current. These contacts re-

TO SOWRCE OF RELAY VOLTAGE

REACTOR

\. / .
AN v
he~—— _ TOF VIEW
Fig. 2—Internal Schemagf the External Phase Shifter for
the Type a

11 e trip clrcuilt 1s opened
switch on the breaker. The

main close

contac h 1s equipped with a third

polint s connected to a terminal on the
relay@to ate a bell alarm.

1-in contactor switch operates on a

n of 2.0 amperes, but the trip circult

h draw at least 4 or 5 amperes in order

o keep the time of operation of the switch to
a minimum and provide positive operatdion.

Auxlliary Contactor Switch

The auxiliary contactor switch (CSO) 1s of
the same construction as the seal-in switch.
The purpose of the CSO swifch is to short out
the phase carrier stop cilrcuilt in installa-
tions using ground preference. The coll 1s in
serles with the carriler start overcurrent ele-
ment contacts. The contacts of the CSO switch
are externally connected across the phase car-
rier stop circuilt.

Operatlon Indicator

The operation indicator i1s a small solenold
coll connected In the trip circult. When the
coll 1s energized, a spring-restrained arm-
ature releases the white target which falls by
gravity to show the completion of the trip
circult. The hilgh-speed action of the indi-
cator 1s obtalned by fastening a weilght
through a 1leaf spring to the armature. The
added 1nertla causes the armature to continue
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FRONT VIEW —— CHASSIS OPERATED
SHORTING SWITCH
WITH RELATIVE INSTANTANEOUS POLARITIES AS
SHOWN , THE DIRECTIONAL CONTACTS CLOSE.

Fig. 3—Internal Schematic of the Type HRK Relays in th
Type FT Case. The Relays in the Standard C
Have the Same Terminals But With the Test Switghe
Onmiitted.

its motion after the coll has been cir-
culted.

CHARACTERISTICS AND GS

The overcurrent elemen‘ offlithe lays oper-
ates 1n one cycle or less s of ground

fault current- above 20 o e tap setting.
The taps avallable ar
0.5, 0.75, 1. .0, 6.0.

The settings shou be @made by inserting the

tap screw 1in t to give the required
pick-up.
It 1is to set the carrier start

overcur lem&ht on a lower tap than the

rent element 1in most carrier
installatio
of the carrler transmitter for all faults in
the immq‘iate vicinity. If the fault is ex-
té&gnal, the tripping overcurrent’and di-

This insures positive starting

onal elements 1in conjunction with the

rTer relays will block tripping.

The polarizing coill of the type HRK relay is
wound 1n two sections brought out to taps

FRONT CONTAC
COVER - OPERATED
- _OPERATY ANDIC

(SWI;&H 5 A
WHEN USED ]
7{\\' o To @ A re WITC
2 - 0 (
8
-} *Q@

3
g gse

.O3MFD )VB,EAR CONTACTOR

£ sTART To D
® L 4

. RW.OVERCURRENT
| ELEMENT (FRONT VIEW)

DIRECTIONAL °
ELEMENT
O

SHORT CIRCUIT SWITCH

CHasSis OPsr. 3 }_TO RELAY

SHoRTiNG Swi
— CURRENT TEST JACK
T—TO BASE TERM

) rduufulnBullslnluls
FRONT  VIEW

A INSTANTANEOUS POLARITIES AS SHOWN THE
CTIONAL CONTACTS CLOSE.

Internal Schematic of the Type HRP Relays in the
Type FT Case. The Relays in the Standard Case
Have the Same Terminals But With the Test Switches
Onmitted.

marked A, B, C, and D. By various arrangement
of the links between these taps and taps 13
and 14 which connec¢t to the base terminals,
the relay can be used at its best operating
point when wide variations in polarizing cur-

rents are encountered. The characteristics of
the 60 cycle polarizing coils are shown in

Table 1.

TABLE 1

Polarizing 1 Minimum 2 Maximum Connections
Turns Pick-up Polarizing of 1links
Amps. Amps.
3 3.0 75.0 A to 13, B
to C, D to 14
7 2.0 32.0 A to 14, B
to 13.
10 1.5 25.0 C to 13, D
to 14.
17 1.2 15.0 A to C, B to
13, D to 14.

The approximate minimum pick-up current of
the directional element with the polsrizing
and current winding 1n series.
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PUASE ROTATION ABC.
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Fig. 5—External A-C Connections of the Type HRK Relay. Fig. 6—External A-C Con jons of the Type HRP Relay.

cover by the captilve nuts at the
The approxlimate maxlimum current that should
corners. are two cover nuts on the S

be passed thru the polarizing winding for
size ¢ our on the L and M size cases.

satisfactory operation.

This e relay elements and all the
test h for inspection and testing. The

Select the lowest number of turns which will
next tep s to open the test switches.

permit the type HRK directional element to
Al n the elongated red handle swiltches

close under the minimum fault condition. This
£ fore any of the black handle switches

should 1nsure satisfactory operation over the
r cam action 1latches. This opens the

wldest range of fault currents.

rip -circult to prevent accidental trip out.
FT hen open all the remaining switches. The
RELAYS IN TYPE CASE \ rder of opening the remalning switches 1s not

' Important. In opening the test swilitches they
The type FT cases are dust-proof encl

should be moved all the way back against the
combining relay elements and knife-b t

switches 1n the same case. Thi{}CO tnafdon stops. With all the switches fully opened,
to

provides & compact flexible asse grasp the two cam actlion latch arms and pull
outward. This releases the chassis from the

malintain, Inspect, test and adju T e are Usi tn lateh nandl 1
three main units of the t ase: the case. Sing © atch arms as handles, pu
c

the chasslis out of the case. The chassls can

case, cover, and chassis. 1s an all

1 1
welded steel housing contalming e hinge half be set on a test bench in a normal upright
of the knife-blade te es and the

terminals for .external lons. The cover

position as well as on 1ts top, back or sides
for easy inspection, malntenance and test.

h a clear window
O f the case with the After removing the chassis a duplicate

1s a drawn steeg
which fits over

switches close

assis 1s a frame that chassls may be 1nserted 1in the case or the

supports the re ements and the contact blade portion of the switches can be closed

jaw half of the test
and out of the case. The electrical con- chassls. The chassls operated shorting switch

witches. This slides in and the cover put 1n place without the

nections etweeﬂ’ the base and chassis are located behind the current test switch pre-

ough the closed knife-blades. vents open circulting the current transformers
when the current type test swiltches are
closed.

e

ove the chassls, first remove the When the chassis 1s to be put back in the
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case, the above procedure is to be followed in
the reversed order. The elongated red handle
switch should not be closed until after the
chassls has been latched in place and all of

the black handle switches closed.

Electrical Circuilts

the base connects thru a
in the
the iInternal schematic
The relay terminal 1s idehtified by
on both the inside and outside

Each terminal in
test switch to the

chassis as

relay elements
shown on
diagrams.

numbers marked

of the base. The test switch positions are
identified by 1letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chassis 1s re-

moved from the case.

The potential and control circuits thru the

relay are disconnected from the external cir-
cult by opening the assoclated test switches.
Opening the current test switch short-circuil
the current transformer
one side of the
the other side of the
external circuit thru the curre

This circult can be 1isolat

secondary and dis

nects relay coll b

jaws.

ing the current test plug (withou xternal
connections), by inserting th circuilt
test plug, or by inserting D of insu-
lating material approximate 1 thick into

the current test jack jé’ switches of
the current test switchﬁ\st be open when
using the current s lug or insulating
material in this ma short-circuit the
current transformegy sec ary.

A cover er@titch can be supplied with
its co \ d 1in series with the trip
4 is

circu switch opens the trip circuit
when ve s removed. This switch can be
added to existing type FT cases at any
time.
L 4
sting

The relays can be tested in service, in the
with the external circuits 1solated
or out of the case as follows:

case but

Testing in Service

The ammeter test plug can be in e the
test jaws after openi thg knife-
blade switch to check the current th the re-
lay. This plug of two conducting
separated by an insulatiﬂ! strip. The

these
ds¥are carried out

of the

current

consists
stripe
ammeter i1s connected strips by
terminal screws and e
thru holes 1in the

handle.

insulated

betw
be measured nvell¥ently by clamping #2 clip

leads on cting clip lead lug on the
contact j
Testin S

g blades in the full open position,

Voltages potential circults can

n° circuit test plug can be inserted in
ntact
le ts to a set

jaws. This connects the relay
of binding posts and
c letely 1solates the relay circuits from

he external connections by means of an in-

sulating barrier The external
test

posts. The

on the plug.
circuits are connected to these binding
inserted in the bottom
test jaws with the binding posts up and in the
top test switch jaws with the

down.

plug 1is

binding posts

test
elements by #2 test clip leads in-

The external circults may be made to

the relay
of the
test circuit to the current elemeuts

stead test plug. When connecting an
external
using clip leads, care should be taken to see
that the

that the relay 1s completely isolated from the

current test jack jaws are open so

external circuits. Suggested means for 1so-
lating this circuit are outlined above, under

YElectrical Circuits".

Testing Out of Case

With the chassis removed from the base, re-
lay elements may be tested by using the ten
circuit test plug or by #2 test clip leads as
described above.
with the

moving the

The factory calibration 1is

made ¢hassis 1in the case and re-
chassis from the case will change
the calibration values by a small percentage.

It 1s recommended that the relay be checked in

5
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Fig. 7—Outline and Drilling Plan of the !&
e

Shifter for the Type HRP Relay. For

e
position as a final check on ca aten.

INSTALLATI

The relays should be on switchboard

panels or thelr equil a location free

from dirt, molstu

heat. Mount t
the two mounting

XC lve vibration and
v

rtically by means of
or the standard cases

and the type FT projec¥lon case or by means of
the four mounting holes on the flange for the
semi-flush type F@ case. Either of the studs
or ting screws may be utilized for
groundin relay. The electrical con-
nectl be made direct to the termi-
nal means

of screws for steel panel
moun or to terminal studs furnished with

the relay for ebony-asbestos or slate panel
mounting. The terminal studs may be easlly
removed or 1inserted by locking two nuts on t
studs and then turning the proper nut wit

wrench.

The external a-c connectlons of both ighe
type HRK and HRP relays are shown lgures 5
and 6. The carrier relaying g-c %m&tic
(supplied with all carrier ON uld be
consulted for the detalls of e
connectlons of these relays.

ADIUST@
The proper adju ent to 1nsure correct
operation of thi 1 ave been made at the

factory and shouyld be disturbed after re-
celpt by t If the adjustments
have been the relay taken apart for

rnal d-c

cu r.
ch

repalrs, t 1s deslred to check the ad-
justme egular malntenance periods, the
InstrugPi low should be followed.

acts should be periodically cleaned
ine fi1le. S#1002110 file 1s recom-
or thls purpose. The use of abrasilve
aterlal for cleaning contacts 1s not recom-
nded, because of the danger of embedding
small particles 1in the face of the soft silver

and thus impalring the contact.

Overcurrent Elements

Refer to Filgure 1. Adjust the stop screw
untlil the beam 1s 1n a horizontal position
when resting agalnst 1t. Adjust the magnetic
gap to .020 inch. This 1s the gap between the
beam and the stop pin. Adjust the stationary
contact for an .020 inch gap when the beam is
In the reset position. When the beam 1s in
the operated position, there should be an .015
Inch deflection of the moving contact. See
that the spring which carries the moving ele-
ment 1lies flat on the Micarta arm with no
initial tension 1n elther directilon. Also,
make sure that the (flexible pigtall 1s at
least 3/32 inch away from the end of the
statlonary contact.

Pass 0.5 ampere thru the element with the
tap screw -1n the 0.5 tap and adjust the bheam
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spring tension wuntil the beam just trips.
Thls spring tenslon should hold the beam in
the reset position, and when the beam 1s
tripped on 0.5 ampere, the beam should deflect
the moving contact spring and rest on the
front stop pin. The tripping point of the
other taps should be within + 5% of the tap
values. -

Directlional Element

Check the free movement of the directlonal
element 1loop. The 1loop should assume ap-
proximately a vertical posltion with contacts
open when the element 1s completely de-
energilzed.

The movement of the loop 1s limited 1n the
contact opening direction by a stop screw
which strikes the 1lower part of the 1loop.
Thls screw 1s located on the left-hand side of
the element to the rear of the current coill.
Thls back stop screw should be screwed for-
ward until 1t just touches the loop when 1t 1s
1n 1ts natural de-energlized posltilon.
contacts should have a separation g

inch. The front stop screw sho
justed so that 1t touches the loop, a
time the contacts close. Then ba
screw 1/2 of a turn to give the £ s the
correct amount of follow.

Energize the 1loop wi‘@ nogmal Potentlial or
current 1long enough to b p to temper-
ature (about 10 or 1 utesWand adjust the

ut .010 inch end

does not bind or

bearing screws so the s
play. See that

strike agalnst th@ 1rom or coll when pressed
agalnst either e i 4

a ly - With the directional
8 b set for 10 turns connect

D,
1o element coll circults in

Type H

element
the
series, ass 1.5 amperes with polarities
as shown o the 1nternal schematics. The
directional contact should close. Reverse the
C, nnecti’ﬁs to one coll and pass 20 amperes
t the circuit. The contacts should not

closed when the current 1s suddenly

errupted.

Type HRP relays only - Apply 2.5 volts to

the polarizing voltage winding an

amperes thru the current coll he
polarities as shown on t nal
schematics. - The directional cdatact@should
close. Repeat this test with 115 v and 20
amperes. Reverse the leads to the potentilal
coll and see that the contacts @ not bounce
closed with the relay glzed at 115 volts
and 20 amperes afte oBtage 1s suddenly
reduced to zero.

These tests
phase shifter,

> wlthout the external
der thils condition the
maximum torqu when the current lags
the voltag imately 11°. The external
phase shi of Wigure 2 shifts thls angle to

approxi y0° lag instead of 11°.

Sea ontactor Switch

ju the statlionary core of the switch for

(] rance Dbetween the statlonary core and
thé moving core of 1/64 inch when the switch
s plcked up. This can be done by turning the
relay up-side-down, or by disconnecting the

,switch and turning 1t up-side-down. Then

screw up the core screw untll the moving core
starts rotating. Now, back off the core screw
untll the moving core stops rotating. This
Indicates the polnt where the play in the as-
sembly 1s taken up, and where the moving core
just separates from the stationary core screw.
Back off the core screw approximately one turn
and 1lock 1n place. Thls prevents the moving
core form striking and sticking to the
stationary core because of residual magnetism.
Adjust the contact clearance for 3/32 inch by
means of the two small nuts on elther side of
the Micarta disc. The swiltch should pick wup
at 2 amperes d-c. Test for stickling after 30
amperes d-c have been passed through the coill.
The coll resistance 1s approximately 0.25 ohm.

Auxlliary Contactor Swltch

The adjustments are the same as for the
seal-1n contactor switch except that the con-
tact separation should be 1/32 inch. The
switch should pick wup at 0.12 ampere d-c.
Test for sticking at 1.0 ampere d-c. The coil
resistance 1s approximately 27 ohms.
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Operatlion Indicator

Indicator to at 1.0
gradually applied. Test for
‘30 amperes d-c 1s passed thru

Adjust the operate
ampere d-c
sticking after

the coll. The approxi-

coll resistance 1s
mately 0.16 ohm. Adjustments may be made by
loosening the two screws on the under side of
and moving the bracket forward
Also, the amount of overhang of
the latch may be adjusted by
means of the small screw bearing on the flat
spring carrylng the ilnertia weilght. The best
found when this

the assembly,
or backward.
the armature on

adjustment will wusually be

.
at the factory. However, 1nterc
parts can be furnished to the cu
are equipped for dolng repailr

ordering parts, always give the co

plate data.

<
ENERGY RE EMENTS

The burdens of the 0 circults of these

relays are as foll

screw just touches the flat spring wilth the Each overcu element ;
armature 1n the reset position. If the two
helical springs which reset the armature are 0.5 a 0 v.a. at 0.5 amp. - 39.9° lag
replaced by new springs, they should be 6. . .93 v.a. at 6.0 amp. - 9.9° lag
weakened slightly by stretching just beyond
the elastic limit. re onal element and one overcurrent ele-
series.
RENEWAL PARTS
. tap - 0.32 v.a. at 0.5 amp. - 40.3° lag
Repalr work can be done most satisfactori 6.0 a. tap - 2.34% v.a. at 6.0 amp. - 51.5° lag
o
)
4
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N
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Fig. 10—Outline and Drilling Plan for the M10 Semi-Flush Type FT Case. For Reference Only.
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HRK Relay Only

Directlonal element polarizing winding.

Burdens at 5 amperes

3 turns 1.22 v.a. 2° lag ¢
7 turns 0.78 v.a. 10.3° lag

10 turns 1.18 v.a. 10.2° lag %

17 turns 2.75 v.a. 16° lag

HRP Relay Only @
Directional element polarizing winding (in- 0

cluding external phase shifter). Q
6.84 v.a. - 17.5° lag at 115 volts, 60 cy

L 4

N
S

Q
o
Pl

4






L %
e

EEEEEEEEEEEEEEEEEEEEEEEE
Printed in U.S.A.



I.L. 41-602.34

/
Westinghouse

TYPES HRK AND HRP CARRIER DIRECTIONAL

OVERCURRENT GROUND RELAYS
(For Plate Keyed Carrier Sets)

9,
INSTRUCTIONS \ ¢

N
&

CAUTION

Before putting protective relays into al element 1s of the 1in-
service, remove all blocking which may have been ductlon loop small transformer causes a
Inserted for the purpose of securlng the parts large current flow in a single-turn movable
during shipment, maxke sure that all moving parts aluminum s al®y, which current 1s substan-
operate freely, lnspect the contacts to see that tlally 1 wilth the primary polarizing
they are clean and close properly, and operate volt rent. The current colls are
the relay to check the settings and electrical mount gnetlc frame and the current and
connectlons. polariz ements are assembled at right
a each other wlth the one-turn loop 1n
APPLICATION th s of the current coll flux path. The
tion of the current and polarizing fluxes
These relays are used to provide di- uc torque and rotates the loop 1n one of
rectional ground fault protection 1n the carrier WO ctions, depending on the direction of

relaying scheme wusing plate keyed carrier sets. wer flow.

The type HRK relay 1s used where neutral current
from the power transformer banks 1s availabl
for polarizing the directlional element. h
type HRP relay 1s used where thils neutra -
rent 1s not avallable, and residual volt

be used for polarizing the element.

A Milcarta arm extends from the moving

op from which projects a short leaf spring. A
mall, thin-walled, cylindrical contact, filled
wlth powdered tungsten, 1s rigidly attached to
the outer end of the spring. When this contact
strikes the rigld stationary contact, the move-

CONSTRUCTION AND OPERATION ment of the tungsten powder creates sufficlent
friction to absorb practically all the energy of
These relays consist of twdl b ype Impact and thus the tendency of the contact to
overcurrent elements, a directional ent, bounce 1s reduced to a minimum. Current 1s con-
seal-in contactor switch, auxili actor ducted 1nto the moving contact by means of a
switch, and operation indicator. The @rip cir- flexible metal ribbon xnown as a plgtall.
cult of the relay includes t 1 t al con-
tacts 1In series with the cont one over- The statlonary contact screw fastens
current element, the operat lcator, and into a rigid projecting arm. Contact follow 1s
the contactor switch. T er ~overcurrent secured by permitting the loop to travel for a
element 1s used to start r slgnal trans short distance after the contacts close, thus
mission. Operation of t in connection deflecting the 1leaf spring. This 1s done by an
with the carrler scheme s fu™y described in adjustable stop screw. Another stop screw lim-
I.L. 41-600.6. 1ts the travel of the loop in the openling direc-
tion. These stop screws act directly on the
Overcurrent Ele - loop. This directional element has nearly true
wattmeter characteristics.
The co detalls of the two
overcurrent elgfen shown 1n Figure 1. The
element cons S f ivoted beam with a con- Seal-In Contactor Switch
tact arm o nd gand a restralning spring

er 4 The beam is pulled down to The seal-in d-c contactor switch (CS)
current coill, and resets in the relay 1s a small solenold type switch. A
through the actiOWPof the restraining spring. cylindrical plunger with a sllver disc mounted
on 1ts lower end moves 1n the core of the sole-
nold. As the plunger travels upward, the disc

The guoving contact 1s a hollow, sil- bridges three sllver stationary contacts. The
ver, e@g-shaped capsule practically fi1lled with coll 1s 1in serles with the maln contacts of the
tungstef, powder. When this contact strikes the relay and with the trip coll of the breaker.
rig lonary contact, the movement of the When the relay contacts close, the coll becomes

owder creates sufficient friction to energlzed and closes the switch contacts. This
ractically all of the energy of 1mpact shunts the maln relay contacts, thereby rellev-

a the tendency of the contact to bounce ing them of the duty of carrylng tripping cur-
duced to a minimum. The moving contact 1s rent. These contacts remaln closed until the
1y mounted on the beam and held in place by trip circuit 1s opened by the auxiliary switch

eaf spring. The construction 1s such that on the breaker. The contactor switch 1s equip-

thé beam continues to move slightly after the ped with a third point which 1s connected to a

contacts close deflecting the spring. This pro- terminal on the relay to operate a bell alarm.

vides the required contact follow. Current 1is

conducted 1into the moving contact by means of a The seal-1n contactor switch operates

flexible metal ribbon. on a minimum of 2.0 amperes, but the trip clr-

-1 -



TYPES HRK AND HRP REILAYS

TUNGSTEN
FILLED
CONTACT
CONTACT GUARD
CLEARANCE //
020"
~s =V
\ —r—ry
: i
¥ —

TAP
SCREW

TAP
BLOCK \

jus!

TO SOURCE OF RELAY VOLTAGE

10 RELAY i

REACTOR

=] \ ==
SPARE CURRENT COIL
TAP SCREW

Filgure 1

Sectional View of the Overcurrent Elements.

cuit should draw at least 4 or 5 amperes 1in or-
der to keep the time of operatlon of the switch
to a minlmum and provide positive operation.

Auxilliary Contactor Switch

The auxiliary contactor switch (CS0)
the same constructlon as the seal-

The purpose of the CSO swltch 1is
the phase carrler stop circuit in

usling ground preference. The co
1s 11, serles with the carrier start overcurr
element contacts. The contacts of the
switch are externally connected across the

carrier stop circuilt.
\small
c¥pcult.

1s of
switch.
short out

stallations

Operation Indicator &

The
solenold coil

operation 1indicator
connected 1n the t

When the coll 1s energized, a s strained
armature releases the white tar W h falls
by gravity to show the complet he trip
circult. The high-speed actlof of e 1ndicator
1s obtalned by fastening a wel8ht tlWrough a leaf
spring to the armature. ed lnertia

causes the armature to con ts motion after

the coll has been shorgscil

CHARACTERISTICS AND

The ove
operates 1n one cy
ground fault current

ement of the relays
less on values of
e 200% of the tap set-

ting. The taps avallable are:

0.5, 0.75’1.0, 2.0, 4.0, 6.0.

Th ettings should be made by 1insert-
ing the t w 1n the tap to give the re-
quired plc

I s desirable to set the carrier
star current element on a lower tap than

overcurrent element 1in most carrier
lons. This insures positive starting
rrier transmltter for all faults 1in the
late vicinity. If the fault 1s external,
1pping overcurrent and directional -ele-
1n conjunction with the carrier relays
block tripping.

. ///
- [— 7/
TOP VIEW
Figure 2
nal Schematic of the
te¥nal Phase Shifter for
Type HRP Relay.
Th olarizing coll of the type HRK

rela 1s d 1n two sections brought out to
ked A, B, C, and D. By various arrange-

mep 9) he links Dbetween these taps and taps
1 4" which connect to the base terminals,
t dy can be used at 1ts best operating

variations in polarizing cur-
encountered. The characteristics of
the 60 cycle polarizing colls are shown 1n Table
I.

TABLE I

Polarizing 1 Minimum 2 Maximum Connections
Turns Pick-up Polarizing of 1links
Amps. Amps.
3 3.0 75.0 A to 13, B
to C, D to 14
2.0 32.0 A to 14, B
to 13
10 1.5 25.0 C to 13, D
to 14
17 1.2 15.0 A to C, B to
13, D to 14

1mhe approximate minimum pick-up current of the
directional element with the polarizing and cur-
rent winding in series.

2The approximate maximum current that should be
passed thru the polarizing winding for satisfac-
tory operation.

Select the 1lowest number of turns
which wi1ll permit the type HRK directlonal
element to close under the minimum fault condi-
tion. Thils should insure satlisfactory operation
over the widest range of fault currents.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof en-

closures combining relay elements and knife-
blade test switches 1n the same case. Thils com-
bination provides a compact flexlible assembly

test and adjust.
of the type FT case:
The case 1s an
the hinge
and the

easy to malintaln, 1nspect,
There are three maln units
the case, cover, and chassls.
all welded steel housing contalning
half of the knife-blade test switches

¥

o
T



TYPES HRK AND HRP RELAYS

FRONT CONTACTOR
SWITCH
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SHORTING SWITCH
WITH RELATIVE INSTANTANEQUS POLARITIES As
SHOWN | THE DIRECTIONAL CONTACTS CLOSE.

Flgure 3
Internal Schematic of the Type HRK Relays 1n the
in the Standard Case
Test

Type FT Case. The Relays
Have the Same Terminals
Switches Omitted.

But With the

terminals for external connections.
1s a drawn steel frame with a clear w

es closed. The chassls 1s a frame t
the relay elements and the contact

the test switches. This slides 1
the case. The electrical connec
the base and chassis are complete ugh the

closed %nife-blades.
L
h

Removing Chassis

To remove the ch first remove
the cover by unscrewing ,th D nuts at the
corners. There are two e ts on the S size
case and four on the L a si¥e cases. This
exposes the relay el t nd all the test
switches for inspecti®n a testing. The next
step 1s to open the te sydltches. Always open

the elongated red witches first before
any of the black e@swlitches or the cam ac-
tion latches. Th! opens the trip circult to
prevent acc n out. Then open all the

remaining che The order of opening the
remaining es not important. In opening
the test hey should be moved all the
way Dback the stops. With all the

grasp the two cam action
latch arms and pull outward. Thils releases the
chassls from the case. Using the latch arms as
handles, p the chassis out of the case. The
chagsls can "be set on a test bench 1n a normal
upright position as well as on 1ts top, back or
or easy I1nspectlion, malntenance and test.

After removing the chassls a duplicate
ha s may be inserted 1n the case or the blade
rtion of the switches can be closed and the

er put in place without the chassis. The
chassls operated shorting switch 1located behind
he current test swiltch prevents open circulting
the current transformers when the current type
test swiltches are closed.

When the chasslis 1s to be put ©back 1n
-3

COVER- OPERATED
OPERATIO

SWITCH ) /
C(WHEN USED) ™ oz
L J ¢ A
oy ®
[ B
@———

€S0

D
o o
Hiia )
e
TACTOR
SWITCH

OIRELTIONAL.
ELEMENT

. R M.OVERCURRENT

‘| ELEMENT (FRONT VIEW)

SHORT CIRCUIT SWITCH

/

_ELONGATED RED
" WANDLE

P10 RELAY
F— CURRENT TEST JACK
—T0 BASE TERM
FRONT  VIEW

VE INSTANTANEOUS POLARITIES AS SHOWN THE
ECTIONAL CONTACTS CLOSE

CHASSIS OPER
SHORTING Swi

Figure 4
ternal Schematlic of the Type HRP Relays 1n the
T FT Case. The Relays 1n the Standard Case
Have the Same Terminals But With the Test

ltches Omitted.

the case, the above procedure 1s to be followed
in the reversed order. The elongated red handle
switch should not be closed until after the
chasslis has been latched in place and all of the

black handle switches closed.

Electrical Circuits

Each terminal 1n the base connects
thru a test switch to the relay elements in the
chassls as shown on the internal schematic dia-
grams. The relay terminal 1s identifled by num-
bers marked on both the 1nside and outside of
the base. The test switch poslitions are i1denti-
fled by letters marked on the top and bottom
surface of the moulded blocks. These 1letters
can be seen when the chassis 1s removed from the
case.

The potential and control circults
thru the relay are disconnected from the ex-
ternal circult by opening the assoclated test
switches. Opening the current test switch
short-circuits the current transformer secondary
and disconnects one side of the relay coil but
leaves the other side of the coll connected to
the external cilrcuilt thru the current test jack
jaws. This circult can be isolated by inserting
the current test plug (without external connec-
tions), by inserting the ten circuit test plug,
or by lnserting a plece of insulating material
approximately 1/32" thick into the current test
jack jaws. Both switches of the current test
swltch pair must be open when using the current
test plug or insulating material 1n thils manner
to short-circuilt the current transformer secon-
dary.

A cover operated switch can be sup-
plied with 1ts contacts wired 1n series with the
trip circuilt. This switch opens the trip cir-
cult when the cover 1s removed. Thils switch can
be added to the exlisting type FT cases at any
time.
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Flgure 5
External A-C Connections of the Type HRK Relay.

Testing
The relays can be tested 1n service,
In the case but with the external ‘cilrcults 1so-
lated or out of the case as follows:

Testing in Service

The ammeter test plug can be 1nserted
In the current test jaws after openlng the
¥nife-blade switch to check the current thru t
relay. This plug consists of two conduct
strips separated by an lnsulating strip.
ammeter 1s connected to these strips by ter a
screws and the leads are carried out thru ho
i1n the back of the insulated handle.

Voltages between the potential

cults can be measured convenlently by m|
#2 cllp leads on the projecting clip 1 1 n
the contact jaw. r'S

Testing In Case

With all blades in t u
tion, the ten circult test plu n Inserted
in the contact jaws. This ¢ c he relay
elements to a set of binding gost nd complete-
1y 1solates the relay clrcult® from the external
connections by means of an ng barrier on
the plug. The external rcults are con-
nected to these bind p The plug 1s in-
serted 1n the bott with the binding
posts up and in t st switch jaws with
the blnding posts

The exte t clrcults may be made
to the relay element #2 test clip leads in-
stead of the test plug. When connecting an ex-
ternal test circult to the current elements
using clip leads, are should be taken to see
that the cugrent téest jack jaws are open so that
the relay 13completely isolated from the exter-
nal circ A Suggested means for 1solating
this circ outlined above, under "Electri-

With the chassls removed from the
) elay elements may be tested by using the
eMpclrcult test plug or by #2 test cllp leads
scribed above. The factory calibration 1s

de with the chassis 1n the case and removing
chasslis from the case will change the calil-
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ARC
ure 6
External A-C n ns of the Type HRP Relay.
bration val a small percentage. It 1s re-
comme h the relay be checked 1n position
as a fi on callbration.

I0
he relays should be mounted on
rd panels or thelr equlvalent in a lo-

t ee from dirt, molsture, excessive vi-
r and heat. Mount the relay vertlcally by
me of the two mounting studs for the standard

cases and the type FT projectlon case or by
means of the four mounting holes on the flange
for the semi-flush type FT case. Either of the
studs or the mountling screws may be utlilized for
groundlng the relay. The electrical connections
may be made direct to the termlnals by means of
screws for steel panel mounting or to terminal
studs furnished with the relay for ebony-
asbestos or slate panel mounting. The terminal
studs may be easlly removed or 1nserted by lock-
Ing two nuts on the studs and then turning the
proper nut with a wrench.

The external a-c connections of both
the type HRK and HRP relays are shown 1n Flgures

5 and 6. The carrier relaying d-¢  schematlc
(supplied with all carrier orders) should be
consulted for the detalls of the external d-c

connections of these relays.
ADJUSTMENTS

The proper adjustments to insure cor-
rect operatlon of this relay have been made at
the factory and should not be disturbed after
recelpt by the customer. If the adjustments
have been changed, the relay taken apart for re-
palrs, or if 1t 1s desired to check the adjust-
ments at regular maintenance perlods, the 1n-
structions below should be followed.

All contacts should be periodically
cleaned with a fine file. S#1002110 file 1s re-
commended for thls purpose. The use of abrasive
materlal for cleaning contacts 1s not recommend-
ed, because of the danger of embedding small
particles 1n the face of the soft silver and
thus impailring the contact.

Overcurrent Elements

Refer to Filgure 1. Adjust the stop
screw untll the beam 1s 1In a horizontal position
when resting against 1it. Adjust the magnetic
gap to .020 1nch. This 1s the gap between the

ST
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TYPES HRK AND HRP RELAYS

beam and the stop pin. Adjust the stationary
contact for an .020 inch gap when the beam 1s in
the reset position. When the beam 1s 1n the
operated position, there should be an .015 inch
deflection of the moving contact. See that the
spring which carries the moving element lies
flat on the Micarta arm with no initial tension
in either direction. Also, make sure that the
flexible pigtall 1s at 1least 3/32 inch away from
the end of the statlonary contact.

Pass 0.5 ampere thru the element with
the tap screw 1n the 0.5 tap and adjust the beam
spring tension wuntil the beam just trips. This
spring tension should hold the beam 1n the reset
position, and when the beam 1s tripped on 0.5
ampere, the beam should deflect the moving con-
tact spring and rest on the front stop pin. The
tripping point of the other taps should be with-
in + 5% of the tap values.

Directional Element

Check the free movement of the direc-
tional element loop. The loop should assume ap-
proximately a vertical position with contacts

open when the element 1s completely de-energized.

The movement of the loop 1s limited in
the contact opening directlon by a stop screw
which strikes the lower part of the loop. This
screw 1s located on the left-hand side of the
element to the rear of the current coll. This
back stop screw should be screwed forward until
1t just touches the loop when it 1s 1n 1ts na
ural de-energlzed position. The contacts showld
have a separatlon of .020 inch. The froa
screw should be adjusted so that 1t to
loop at the same time the contacts clgg
back off this screw 1/2 of a turn to B
contacts the correct amount of follo

Energize the loop with

tilal or current 1long enough to br up to
temperature (about 10 or 15 minu ad just
the bearing screws so there is 10 inch

end play. See that the lqep es I t' bind or
strike agalnst the 1iron or 1 n pressed

against elther end jewel.
Type HRK relay & With the di-
rectional element tap o) t for 10 turns
connect the directionalf element coll circuilts in
serles, and pass 1.5 ampere with polarities as
shown on the Iinterpa tics. The direc-
tional contact sho ose. Reverse the con-
nectlons to o cé hd pass 20 amperes thru
the circuilt. cts should not Dbounce
closed when

pas) relays only - Apply 2.5 volts
to the polarizi voltage winding and pass 4
amperes thru the current coll with the polarities
as shown on the internal schematics. The direc-
tiongl contd€t should close. Repeat this test
15 volts and 20 amperes. Reverse the
to the potential coll and see that the
do not bounce closed with the relay en-
zed at 115 volts and 20 amperes after the
1s suddenly reduced to zero.

These tests are made without the ex-
ernal phase shifter, and under this condition
the maxlimum torque occurs when the current lags
the voltage approximately 11°. The external
phase shifter of Flgure 2 shifts thils angle to
approximately 60° lag instead of 11°.

-5

Seal-In Contactor Swiltch

Adjust the stationary co @ e
switch for a clearance between the nary
core and the moving core of 1/64 1 hdhh the
switch 1s pilcked up. This can befdonegby turn-
Ing the relay up-side-down, or byWlscghnecting
the switch and turning 1t up-side . Then
screw up the core screw untlil the moving core
starts rotating. Now, ©back off the core screw
until the moving core stops rotat This 1n-
dicates the point where the play 1n the assembly
1s taken up, and where ¢ oving core just sep-

arates from the stationa screw. Back off
the core screw appr y4Pne turn and lock
in place. This preven moving core from

striking and sticki stationary core be-
cause of residual n . Adjust the contact
clearance for 3/32 ¥ means of the two

small nuts on elt of the Micarta disc.
The switch should 9 up at 2 amperes d-c.
Test for stic er 30 amperes d-c have
been passed 9) e coll. The coll resis-

tance 1s appfo tely 0.25 ohm.

Au ontactor Switch

s

adjustments are the same as for

contactor switch except that the
aration should be 1/32 inch. The
ould pick up at 0.12 ampere d-c. Test
ticking at 1.0 ampere d-c. The coill re-
e 1s approximately 27 ohms.

Operation Indicator

Ad just the indicator to operate at 1.0
ampere d-c gradually applied. Test for stick-
i1ng after 30 amperes d-c¢ 1s passed thru the
coll. The coll resistance 1s approximately 0.16
ohm. Ad justments may be made by loosening the
two screws on the undér side of the assembly,
and moving the bracket forward or backward. Al-
so, the amount of overhang of the armature on
the latch may be adjusted by means of the small
screw bearing on the flat sprine carrylng the
lnertia welght. The best adjustment will usu-
ally be found when thils screw just touches the
flat spring with the armature 1in the reset posi-
tion. If the two helical springs which reset
the armature are replaced by new springs, they
should be weakened slightly by stretching just
beyond the elastic 1limit.

Renewal Parts_

Repalr work can be done most satisfac-
torily at the factory. However, 1interchangeable
parts can be furnished to the customers who are
equlpped for doing repair work. When ordering
parts, always glive the complete nameplate data.

Energy Requirements

The burdens of the various circults of
these relays are as follows:

HRK and HRP Relays

Each overcurrent element

0.5 a. tap - 0.30 v.a. at 0.5 amp. - 39.9° lag
6.0 a. tap - 0.93 v.a. at 6.0 amp. - 9.9° lag

Directlional element and one overcurrent element
in series.

0.5 a. tap - 0.32 v.a. at 0.5 amp. - 40.3° 1lag
6.0 a. tap - 2.34 v.a. at 6.0 amp. - 51.5° lag
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Outline and Drilling Plan of the Exte
Shifter for the Type HRP Relay. For

Only.

TYPES HRK AND HRP RELAYS

HRK Relay Only

Directional element polarizing winding

Burdens at 5 amperes ) %}
3 turns 1.22 v.a. 2 1
7 turns 0.78 v.a. 10.7
10 turns 1.18 v.a. 10.2° lag
17 turns 2.75 v.a. 16° lag
HRP Relay Only ¢
Directional element polarizing n (Includ-

ing external phase shifter.)
6.84 v.a. - 17.5° lag at 11 60 cycles.
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TYPES HRK AND HRP RELAYS

Outline and Drilling Plan for the M10 Projecti

Terminals Suppliled.
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For Reference Only.
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TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS
(For Plate Keyed)Carrier Sets)

L

{ Iy

. , , INSTRUCTIONS \% ' i
CAUTION Directional nt
Before putting protective relays into ional element 1s 'of the in-

T
service, remove all blocking which may have been duction 1 . A small transformer causes a
inserted for the purpose of securing the parts large cur t t® flow in a single-turn movable

during* shipment, make sure that all moving parts aluminu e ary, which current 1s substan-
operate freely, lnspect the contacts to see that tially se with the oprimary polarizing
n

.

e T

they are clean and close properly, and operate urrent. The current colls are
the relay to check the settings and electrical magnetic frame and the current and
connections. elements are assembled at right
b each other with the one-turn loop 1in
gaps of the current coll flux path. The
lon of the current and polarizing fluxes
These relays are used to provide di- ces torque and rotates the loop 1n one of
rectional ground fault protection in the carrier o,directions, depending on the direction of
relaying scheme wusing plate keyed carrier sets p r flow.
The type HRK relay 1s used where neutral current
from the power transformer banks 1is avail
for polarizing the directional element.
type HRP relay 18 used where this ‘'neu
rent 1s not available, and residual vo

APPLICATION

h A Micarta arm extends from the moving
loop from which projects a short leaf spring. A
small, thin-walled, cylindrical contact, fi1lled
with powdered tungsten, 1s rigidly attached to
the outer end of the spring. When this contact
strikes the rigid stationary contact, the move-
ment of the tungsten powder creates sufficient
friction to absorb practically all the energy of

be used for polarizing the element.

CONSTRUCTION AND OPERATION

: These relays consist of -type Impact and thus the tendency of the contact  to
overcurrent elements, a directio ement, bounce 1s reduced to a minimum. Current 1s con-
seal-in contactor switch, auxi ntactor ducted 1into the moving contact by means of a
switch, and operation indicator rip cir- flexible metal ribbon known as a pigtail.

cult of the relay includes gthefidire@tional con-

tacts in series with the co f one over- The statlionary contact screw fastens
current element, the oper HSG.!D ndicator, and into a rigid projecting arm. Contact follow 1s
the contactor switch. T otRer overcurrent secured by permitting the loop to travel for a
element 1s used to st ler signal trans short distance after the contacts close, - thus
mission. Operation of ay 1n connection deflecting the 1leaf spring. Thils 1s done by an

with the carrier sche
I.L. 41-600.6.

1ly described in adjustable stop screw. Another stop screw lim-
1ts the travel of the loop 1n-the opening direc-
tion. These stop screws act directly on the
loop. This directional element has nearly true
wattmeter characteristics.

Overcurrent E

The4qgon on detalls of the two
overcurrent e shown 1n Figure 1. The
element co a plvoted beam with a con- Seal-In Contactor Switch
tact arm and a restraining spring
acting.o . The beam is pulled down to The seal-in d-c contactor switch (CB)
make current coil, and resets in the relay 1s a small solenold type switch. A
through the n of the restraining spring. cylindrical plunger with a silver disc mounted
on 1ts lower end moves 1n the core of the sole-
noid. As the plunger travels upward, the disc
gge moving contact 1s a hollow, sil- bridges three silver statlonary contacts. The
ver, egg-si¥ped capsule practically filled with coll 1s 1n series with the maln contacts of the
tun@gten powder. When this contact strikes the relay and with the trip coll of the breaker.
I tationary contact, the movement of the When the relay contacts close, the coll becomes
t powder creates sufficient friction to energlized and closes the swiltch contacts. This
b, practically all of the energy of impact shunts the maln relay contacts, thereby reliev-
an us the tendency of the contact to bounce ing them of the duty of carrying tripping cur-
s reduced to a minimum. The moving contact 1s rent. These contacts remain closed until the
sely mounted on the beam and held in place by trip circult 1s opened by the auxiliary switch
a leaf spring. The construction 1s such that on the breaxer. The contactor switch 1s equip-
the beam continues to move slightly after the ped with a third point which 1s connected to a
contacts close deflecting the spring. Thils pro- terminal on the relay to operate a bell alarm. L
vides the required contact follow. Current 1is ‘
conducted 1nto the moving contact by means of a The seal-in contactor swltch operates
flexible metal ribbon. on & minimum of 2.0 amperes, but the trip cir-
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TYPES HRK AND HRP RELAYS
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cult should draw at least 4 6r 5 amperes 1n or-
der to keep the time of operation of the switch
to a minimum and provide positive operation.

\\\ ’//
.\-— - —— — .
ToP VIEW
Figure 2
Schematic of the
al Phase Shifter for
pe HRP Relay.
olarizing coil of the type HRK
relay in two sections brought out to
taps » B, C, and D. By various arrange-

ment between these taps and taps
Auxiliary Contactor Switch 13 which connect to the base termlnals,
t can be used at 1ts best operating
The auxillary contactor switch (CSO) - en ‘wide variations in polarizing cur-
1s of +the same construction as the seal-in nt e encountered. The characteristics of ,)
switch. The purpose of the CSO switch 1s t e 60 cycle polarizing colls are shown in Table
short out the phase carrier stop circult in 1in-
stallations wusing ground preference. The ¢ TABLE I
1s 1n serles wilth the carrler start overcurren
element contacts. The contacts of the olarizing 1 Minimum 2 Maximum Connections
switch are externally connected across the plras Turns « Pick-up Polarizing of 1links
carrier stop circuilt. . Amps. Amps.
Operation Indicator ‘ 3 3.0 75.0 A to 13, B
X 2 to C, D to 14
The operation 1ndicator 1 1 7 2.0 32.0 A to 14, B
solenold coll connected 1n the tr cult. to 13
When the coll 18 energized, a spri estrMained 10 1.5 25.0 C to 13, D
armature releases the white tar h falls to 14
by gravity to show the completio e trip 17 1.2 15.0 A to C, B to
th 13, D to 14

circuit. The high-speed action ndicator

1s obtalned by fastening a welghlit th®ough a leaf

spring to the armature. The dded inertia
1

causes the armature to cont ation after
the coll has been short-cir e

CHARACTERISTICS AND SEFT

" of the relays
ess on values of
200% of the tap set-

The.over
operates 1n one ¢
ground fault current

ting. The taps availlab are:
0.5, 0.75, 1.0, 2.0, 4.0, 6.0.
<
Theqsettings should be made by 1lnsert-
ing the tap_sc®ew 1n the tap to gilve the re-
quired pic
desirable to set the carrler

element on a lower tap than

overcurrent element in most carrier
sS. This 1nsures positive starting
rier transmitter for all faults 1n the
ate vicinity. If the fault 1s external,
pping overcurrent and directional -ele-
in conjunction wilth the carrler relays
block tripping. -

lpne approximate minimum pick-up current of the
directional element with the polarizing and cur-
rent winding in series.

2The approximate: maximum current that should be
passed thru the polarizing winding for satisfac-
tory operation. i .

Select the 1lowest number of turns

which will permit the type HRK directional
element to close under the minimum fault condi-
tion. Thils should insure satisfactory operation

over the widest range of fault currents.

RELAYS IN TYPE FT CASE

The type PT cases .are dust-prdof en-

closures combilning relay elements and knife- 1
blade test swiltches 1n the same case. This com-
bilnation provides a compact flexible assembly

easy to maintain, inspect,
There are three main units of the type PT case:
the case, cover, and chassils. The case 1s an
all welded steel housing containing the hinge
half of the knife-blade test switches and the

test and adjust.

sty
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TYPES HRK AND HRP RELAYS
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Switches Omitted.

The Relays 1n the Standard Case
Have the Same Terminals But With the Test Ha' the Same Terminmals But With the Test

terminals for external connections.
1s a drawn steel frame with a clear wig
fits over the ‘front of the case with ¥
es closed. The chassis 1is a frame
the relay elements and the contact
the test switches. This slides
the case. The €lectrical connec
the base and chassis are complete
closed «¥nife-blades.

Removing Chassis

L 4
To remove the ch

the cover by unscrewing th
corners. There are twopc
case and four on the L
exposes the relay ele
switches for inspect esting.
step 1s to.open the t
the elongated red han first before
any of the black or the cam ac-
tion latches. T ns the trip circuilt to
prevent accild a ripy out. Then open all the
he order of opening the
not important. In opening
ey should be moved all the
the stops. With all the
switches fu ned, grasp the two cam action
11 outward. This releases the
chassis from the case. Using the latch arms as
handles, pull the chassis out of the case. The
chassls canpbe set on a test bench 1n a normal
upriight position as well as on 1ts top, back or
for easy inspection, malntenance .and test.

rst remove

e nuts at the
on the S size
e cases. This
nd all the test
The next
Always open

remaining
the test

After removing the chassis a duplicate
s may be 1lnserted in the case or the blade

ver put 1n place without the chassis. The

assls operated shorting switch located behind
the current test switch prevents open circuiting
the current transformers when the current type
test swiltches are closed.

When the chassis 1s to be put back in

ortlon of the switches can be closed and the.

the case, the above procedure 1s to be followed
in the reversed order. The elongated red handle
switch should not be close¢d until after the
chassis has been latched 1n place and all of the
black handle switches closed.

Electrical Circuilts

Each terminal 1n the base connects
thru a test switch to the relay elements in the
chassis as shown on the internal schematic dla-
grams. The relay terminal 1s identified by num-
bers marked on both the 1nside and outside of
the base. The test switch positions are identit-
fled by letters marked on the top and bottom
surface of the moulded blocks. These letters
can be seen when the chassis 18 removed .from the
case.

The potential and control circults
thru the relay are disconnected from the ex-
ternal circuit by opening the assoclated test
switches. Opening the current test switch
short-circuits the current transformer secondary
and disconnects one slde of the relay coil but
leaves the other slde of the coll connected to
the external circuilt thru the current test jack
jaws. This cilrcult can be 1solated by 1nserting
the current test plug (without external connec-
tions), by inserting the ten circuit test plug,
or by 1nserting a Piece of 1nsulating materilal
approximately 1/32" thick into the current test
jack jaws. Both switches of the current test
switch palr mst be open when using the current
test plug or insulating material 1n this manner
to short-circuit the current transformer secon-
dary.

A cover operated switch can be sup-
plied with 1its contacts wired 1in series with the
trip circuit. This switch opens the trip cir-
cult when the cover 1s removed. This switch can
be added to the exlsting type FT cases at any
time. '
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TYPES HRK AND HRP RELAYS
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. Figure 5
External A-C Connections of the Type HRK Relay.

Testing
The relays can be tested 1n service,
in the case but with the external circuits 1iso-
lated or out of the case as follows:

{ Testing in Service

The ammeter test plug can be 1lnserted
in the current test jaws after opening the
¥nife-blade switch to check the current thru the
relay. This plug consists of two conductin
strips separated by an insulating strip. T
ammeter 1s connected to these strips by termina
screws and the leads are carried out thru ho
in the back of the insulated handle.

. Voltages between the potential
cults can be measured convenlently by cla
#2 clip leads on the projecting clip lea
the contact jaw.

L 4

ﬁposi-

Testing In Case

' With all blades in the, fullh op

tion, the ten circult test plu n inserted

in the contact jaws. This conne€ t relay
a

elements to a set of binding p complete -
ly 1solates the relay circults@rom@the external
connections by means of an ins ti barrier on
The external teg 1 ts are con-

g The plug is in-
s with the binding
with

the plug.
nected to these binding pos
serted 1n the bottom t
posts up and in the
the blnding posts d

Bwitch jaws

circults may be made
2 test clip leads in-
stead of the test plug When connecting an ex-
ternal test circuit to the current elements
using clip leads, care should be taken to see
that the current te jack jaws are open so that
the relay 1sgcompletely isolated from the exter-
nal circuits. Suggested means for 1solating
outlined above, under "Electii-

th the chassis removed from the
lay elements may be tested by using the
it test plug or by #2 test clip leads
cribed above. The factory calibration 1is
th the chassis 1n the case and removing
chassis from the case willl change the calil-

PHASE ROTATION ABC.
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ure 6
of the Type HRP Relay.

External A-C Co o)

bration valu mall percentage. It 1s re-
commend th relay be checked in position
as a fi on calibration.

INSTAL* I

relays should be mounted on

switc ard panels or their equivalent in a lo-
c e from.dirt, molsture, excessive vi-
bgat nd heat. Mount the relay vertically by
m the two mounting studs for the standard

as and the type FT projection case or by

eans of the four mounting holes on the flange
for the semi-flush type FT case. Either of the
studs or the mounting screws may be utilized for

ounding the relay. The electrical connections
may be made direct to the terminals by means of
screws for steel panel mounting or to terminal
studs furnished with the relay for ebony-
asbestos or slate panel mounting. The terminal
studs may be easlly removed or lnserted by lock-
ing two nuts on the studs and then turning the
proper nut with a wrench.

The external a-c connectlions of both
the type HRK and HRP relays are shown in Figures
5 and 6. The carrler relaylng d-c schematic
(supplied with all carrier orders) should be
consulted for the detalls of the external d-c
connections of these relays.

ADJUSTMENTS

The proper adjustments to insure cor-
rect operation of thils relay have been made at
the factory and should not be disturbed after
receipt by the customer. If the adjustments
have been changed, the relay taken apart for re-
pairs, or 1if it 1s desired to cheéck the adjust-
mentg at regular malntenance perlods, the in-
structions below should be followed.

All contacts
cleaned with a fine file.
commended for this purpose.

should be perilodically
S#1002110 file is re-
The use of abrasive

material for cleaning contacts 1s not recommend--
danger of embedding small,

ed, because of the
particles 1n the face of the soft silver and
thus impairing the contact.

Overcurrent Elements

Refer to Figure 1. Adjust the stop
screw until the beam 1s 1n a horizontal position
when resting against 1it. Adjust the magnetic
gap to .020 inch. This is the gap between the

-y -
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Outline and Drilling Plan for the M10 Projection
For Reference Only.

TYPES HRK AND HRP RELAYS

uPTo "
THICK PANEL

’m.

/’% ~18 MTG. STUDS

676
35 — 67
}—————5—4— —
*| - —¢|y— ‘ r J
f T
w.|~ cur our
% Y it
3r max. }
FOR cuT ouT
T A | THIN
I w
;G“ \I‘ j -
4 < J‘ r —__ y
) { !
- o | &
® (3 v Sy
, N
[éN] Jan '
+ £ ke . oy
® s S | O T WS

[eN [ow ~IN |

%108 o I\.n’ 4 Z f@'* E;'l
| oo
e ik

xR | e % t
/| 4 | ‘ A \
, a7 N Iy L
/ | oot o] L‘i% ‘J
i DIA. HOLE _
(DRWL HOLES AS -t 2+ 6
PER TARLE) DIA. HOLE
FOR THICK PANEL 25+ 5(211101.:5)

Terminals Suppliled.

/s

~

e Case.

-4
%+

&

See the Internal Schematics for the

€z
—a5— _
| ~% S
|
e o - f 1
L 4
O
18
\ )
9
ojN Iy
9 I
_ —_ y:J
: G007
’/V//DN Fmv&‘l.
W N
QE:
N
%
Hi%%
»;hndwus 190-32 TERM., |a-s57
SCREWS -]
’ L J |
190-32 MTE. SC. b ad , '
&i_;____ L A (4 HOLES
/,,1._/, PHINEL 6
Figure 10

Outline and Drilling Plan for the M10 Semi-Flush Type FT Case.

_7_

For Reference Only.






TYPES HRK AND HRP RELAYS

beam and the stop piln. Adjust the stationary
contact for an .020 inch gap when the beam 1s 1n
the reset posiltion. When the beam 1s 1in the
operated position, there should be an .015 inch
deflection of the moving contact. See that the
spring which carries the moving element lies
flat on the Micarta arm with no 1initial tension
in elther direction. Also, make sure that the
flexible pigtall 1is at least 3/32 inch away from
the end of the statlonary contact.

Pass 0.5 ampere thru the element wilth
the tap screw in the 0.5 tap and adjust the beam
spring tension untll the beam just trips. This
spring tension should hold the beam in the reset
psoltion, and when the beam 1s tripped on 0.5
ampere, the beam should deflect the moving con-
tact spring and rest on the front stop pin. The
tripping point of the other taps should be with-
in + 5% of the tap values.

Directional Element

Check the free movement of the direc-
tional element loop. The loop should assume ap-
proximately a vertical position with contacts
open when the element 1s completely de-energized.

The movement of the loop 1s 1limited in
the contact opening direction by a stop screw
which strikes the lower part of the loop. This
screw 1s located on the left-hand side of the
element to the rear of the current coll. This
back stop screw should be screwed forward until
1t just touches the loop when 1t 1s 1n 1its nat-
ural de-energlzed position. The contacts should
have a separation of .020 inch. The front stop

" screw should be adjusted so that 1t touches the

loop at the same time the contacts close. Th
back off this screw 1/2 of a turn to give t
contacts the correct amount of follow.

Too much follow on the di al
contacts should be avolded 1n order t 1 the
directional element to reset fast u, N
gravity to properly coordinate with t o cur-
rent element.

Energlize the loop wi or poten-
tial or current 1long enough, tofbrin it up to
temperature (about 10 or 15‘5 u' nd adjust

the bearing screws so there .010 inch
end play. See that the 1o do not bind or
strike against the 1iron 1 when pressed
agalnst elther end jewel.&

Type HRK rela omaly - With the di-
rectional element tap locl) set for 10 turns
connect the directilo nt coll circuilts 1n
serles, and-pass 1. iPeres with polaritiles as
shown on the iater s@hematics. The direc-
se. Reverse the con-
and pass 20 amperes thru

tacts should not bounce
urgent 1s suddenly interrupted.

nections to
the circuit
closed whe

Type relays only - Apply 2.5 volts
to the polarlzing voltage winding and pass 4
amperes thru the current coll with the polarities
as shown on #he internal schematics. The direc-
tiona® contact should close. Repeat thils test
volts and 20 amperes. Reverse the
the potential coll and see that the
tagts do not bounce closed with the relay en-
ed at 115 volts and 20 amperes after the
tage 1s suddenly reduced to zero.

These tests are made wilthout the ex-

rnal phase shifter, and under this condition

the maximum torque occurs when the current lags

the voltage approximately 11°. The external

phase shifter of Flgure 2 shifts this angle to
approximately 60° lag instead of 11°.

_5_

Seal-In Contactor Switch

Adjust the stationary core
switch for a clearance between the §
core and the moving core of 1/64 inch
switch 1s picked up. This can be
ing the relay up-side-down, or by @isc

ecting
the switch and turning it up-side \ Then

screw up the core screw until the ng core
starts rotating. Now, ©back off the core screw
until the moving core stops rotating. This 1in-
dicates the point where the play impthe assembly
1s taken up, and where the moving core just sep-
arates from the statlonary’co screw. Back off
the core screw appro e turn and lock
in place. oving core from
striking and sticking tationary core be-
cause of residual mag Adjust the contact
clearance for 3/32 fn means of the two
small nuts on elther the Micarta disc.
The switch shoul e at 2 amperes d-c.
Test for sticking er 30 amperes d-c  have
been passed thro e coil. The coll resis-
tance 1s app a 0.25 ohm.

ntactor Switch

ad justments are the same as for
ontactor switch except that the
ration should be 1/32 inch. The
ould pick up at 0.12 ampere d-c. Test
ng at 1.0 ampere d-c. The coll re-
e 1s approximately 27 ohms.

Operation Indicator

Adjust the indicator to operate at 1.0
ampere d-c gradually applied. Test for stick-
Ing after 30 amperes d-c¢ 1s passed thru the
coll. The coll resistance 1s approximately 0.16
ohm. Adjustments may be made by loosening the
two screws on the under side of the assembly,
and moving the bracket forward or backward. Al-
so, the amount of overhang of the armature on
the latch may be adjusted by means of the small
screw bearing on the flat spring carrylng the
Inertia weight. The best adjustment will usu-
ally be found when this screw just touches the
flat spring with the armature in the reset posi-
tion. If the two helical springs which reset
the armature are replaced by new springs, they
should be weakened =slightly by stretching just
beyond the elastic 1limit.

Renewal Parts_

Repalr work can be done most satisfac-
torily at the factory. However, interchangeable
parts can be furnished to the customers who are
equlpped for doing repair work. When ordering
parts, always give the complete nameplate data.

Energy Requirements

The burdens of the various circuilts of
these relays are as follows:

HRK and HRP Relays

Each overcurrent element

0.5 a. tap - 0.30 v.a. at 0.5 amp. - 39.9° lag
6.0 a. tap - 0.93 v.a. at 6.0 amp. - 9.9° lag

Directional element and one overcurrent element

in series.

0.5 a. tap - 0.32 v.a. at 0.5 amp. - 40.3° 1lag
6.0 a. tap - 2.34 v.a. at 6.0 amp. - 51.5° lag

»



TYPES HRK AND HRP RELAYS

HRK Relay Only

Directional element polarizing winding

: -ie Burdens at 5 amperes c
T 3 turns 1.22 v.a. 2 1
7 turns 0.78 v.a. 10%8° 1
. 10 turns 1.18 v.a. 10. g
Py 17 turns 2.75 v.a. 16° 1lag
HRP Relay Only r's
A B— 1 Directional element polarizing w ing (Includ-
§ ing external phase shifter.)
s
z T - 37— 6.84 v.a. - 17.5° lag at 115 vouLs/60 cycles.
G
-
25
-3 -
s
wje—v
—
I
e
o

Figure 7
Outline and Drilling Plan of the External Phase
Shifter for the Type HRP Relay. For Reference
Only. .
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