INSTALLATION

Westinghouse I.L. 41-9161€
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS
(WITH TYPE HL-2 DIRECTIONAL ELEMENT)

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

APPLICATION

These relays are used to provide directional
ground fault protection in the carrier relay-
ing scheme using plate keyed carrier sets. The
type HRK relay is used where residual current
from the power transformer banks is available
for polarizing the directional elementes, The
type HRP relay is used where this resideal cur-
rent is not available, and residual“woltage
must be used for polarizing the element.

CONSTRUCTION AND OPERATION

These relays consist of two geam-type over-
current unit, a directionady unit, and an indi-
cating contactor switch. Theptrip circuit of
the relay includes the direction@l contacts in
series with the contacts offyone overcurrent
unit, the operation indicatery and the contac-
tor switch. Theother overcurrent unit is used
to start carrier signalytransmission. Opera-
tion of this relay im ¢onnection with the car-
rier scheme ispfully described in I. L. 41-904.

Overcurrent{Unit

The construction details of the two overcur-
rent unit are “shown in Figure 1. The element
consists of a pivoted beam with contact arm on
one end an@ a restraining spring acting on the
other. The beam is pulled down to make contact
by%a, current coil, and resets through the ac-
tion of the restraining spring.

The moving contact is a thin-walled silver

SUPERSEDES I.L. 41-916.1B

*Denotes change from superseded issue.

shell practically filled with tungsten powder.
When this contact strikes the rigid stationary
contact, the movement of the tungsten powder
creates suffi@ient|friction to absorb practi-
cally all ofmthe“energy of impact and thus the
tendency ©f thepcontact to bounce is reduced
to a mindimumi, The moving contact is loosely
mounted on‘the beam and held in place by a leaf
spring. (The construction is such that the beam
continues to move slightly after the contacts
closeydeflecting the spring. Thisprovides the
required contact follow. Current is conducted
into” the moving contact by means of a flexible
metal ribbon.

Directional Unit

The directional unit is made up of five basic
parts: the die-cast aluminum frame, the elec-
tromagnet, the molded cover assembly, the mov-
ing element assembly, and the bridge and upper
bearing pin assembly. The lower bearing pin
and the magnetic core with itsadjustment lever
are mounted on the frame. The electromagnet
has two series-connected polarizing coils
mounted diametrically opposite one another,
two series-connected current coils mounted dia-
metrically opposite one another and twomagnet-
ic plugs accessible through the cover. The
moving element consists of a spring andcontact
arm assembly and a double aluminum loop mounted
on a shaft which has end jewels for the top
and bottom bearings. This shaft rides between
the bottom steel bearing pin mounted in the
frame and a similar pin in the bridge that
mounts on the two longer studs of the electro-
magnet. The stops for the moving element are
mounted on the cover and are easily accessible
for the adjustment of the contact travel. The
spring adjuster seats on the molded cover and
is attached to the contact through a spiral
spring. The moving contact is made of two
thin-walled silver shells practically filled
with tungsten powder and mounted back to back
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Fig. 1 Sectional View of the Overcurrent Units.

on a thin leaf spring. The stationary silver
contacts are mounted on the molded cover. The
electrical connection is made from the station-
ary contact to the moving contact, through the
spiral and spring adjuster to the spring ad-
juster to the spring adjuster clamp. The flux
in each pole face is lagged on the outside
edges by copper loops. This produces a torque
that counter-balances the centering torque,
caused by the small power factor angle of the
moving element.

The torque of the unit is produced by the
interaction of the current and flux which de-
velops forces on the two aluminum loopssw The
resulting torque is substantially free of vi-
brations, because the double-frequenéy torglies
that are produced on the two loopS arejequal
and opposite in sign. The flux¢in“each pole
face is lagged on the outside edges. ,This pro-
duces a torque that counter-balanees the cen-
tering torque, caused by the small power factor
angle of the moving element.

Indicating Contactor Swifch Unis, (ICS)

The d-c indicating contagtor switch isa small
clapper type device., Afmagnetic armature, to
which leaf-spring mounted contacts areattached,
is attracted to the magnetic core upon ener-
gization of the switch. When the switch closes,
the moving ‘Gontacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this operation two fingers on the armature de-
flect “a spring located on the front of the
switchy, which allows the operation indicator
target)y to drop. The target is reset from the
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outside of the case by a push rod located at
the bottom of the cover.

The front spring, in addition to holding,the
target, provides restraint for the armature
and thus controls the pickup value of the
switch.

CHARACTERISTICS AND, SETFINGS

The overcurrent unit of the, relays operates
in one cycle or less on values of ground fault
current above 200% of theytap setting. The
taps available are:

0.5, 0.7, ,1.0,"2.0, 4.0, 6.0.

The settings should be made by inserting the
tap screw inGthewtap to give the required
pick-ups

Thelearrier - start overcurrent unit at each
line germinal is set on a lower tap than the
*tripping element at the opposite end of the
lime,, This arrangement insures proper blocking
for/remote external faults which may not pick
up both overcurrent elements at each line ter-
minal.

Select a tap for the tripping overcurrent
unit (left-hand, front view) which will allow
tripping the minimum internal ground fault.
Set the carrier-start unit (right-hand, front
view) on the next lower tap.

The HRK relay is designed for current polar-
ization with maximum torque occuring when the
operating current leads the polarizing current
30° to 35°. The minimum pick-up has been set
by the spring tension to be approximately 1.0
ampere when current circuits are connected in
series. Greater sensitivity may be obtained
by decreasing the spring tension; however, this
will also decrease the restoring force when
the unit is de-energized.

The HRP relay is designed for potential po-
larization with an internal phase shifter so
that the maximum torque occurs when the oper-
ating current lags the residual voltage by ap-
proximately 60 degrees. The minimum pick up
has been set by the spring tension to be ap-
proximately 2.5 volts and 4 ampere at maximum
torque.
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Fig. 2 Internal Schematic of the Type HRK Relay in the
Type FT31 Case.

Trip Circuit

The main contacts will safely close 30 am-
peres at 250 volts d-c and the seal-in con~
tacts of the indicating contactor switch will
safely carry this current long enoughdto trip
a circuit breaker.

The indicating contactor switch has “two taps
that provide a pickup setting of 0.2%r 2 am-
peres. To change taps requires connecting the
lead located in front of the tap block to the
desired setting by means of¥%a seérew connection.
No other settings are required. Set in the
2.0 tap for all carrier relaying applications.

Trip Circuit Constant

Indicating Contdctor Switch (ICS)

0.2 ampere“tap 6.6 ohms d-c resistance
2.0 ampere ,tap%,0.15 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free
from dirt, moisture, excessive vibration, and
heaty, Mount the relay vertically by means of
the four mounting holes on the flange for semi-
fTush mounting or by means of the rear mount-
ing stud or studs for projection mounting.
Either a mounting stud or the mounting screws

Fig. 3" Internal Schematic of the Type HRP Relay in the
Type FT31 Case.

maypbe utilized for grounding the relay. The
eléctrical connections may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-
nished with the relay forthick panel mounting.
The terminal studs may be easily removed or
inserted by locking two nuts on the stud and
then turning the proper nut with a wrench.

For detailed FT case information refer to
I.L. 41-076.

The a-c external schematics of both the type
HRK and HRP relays are shown in Figures 4 and
5. The carrier relaying d-c schematic (sup-
plied with all carrier orders) should be con-
sulted for thedetails of the external d-c con-
nections of these relays.

ADJUSTMENTS

The proper adjustments to insure correct
operation of this relay have been made at the
factory and should not be disturbed after re-
ceipt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the
instructions below should be followed.

All contacts should be cleaned periodically.

A contact burnisher S#182A836H01 is recom-
mended for this purpose. The use of abrasive

) 3
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Fig. 4 External A.C Schematic of the Type HRK Relay.

material for cleaning contacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft silver
and thus impairing the contact.

Overcurrent Units

Refer to Figure 1. Adjust the stop screw un-
til the beam is in 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 cons
tact for an .020 inch gap when the beam is in
the reset position. When the beam is in
the operated position, there should be an .015
inch deflection of the moving contact. Sée that
the spring which is carried by the @moving ele-
ment lies flat on the micarta arm wisthyno 1ini-
tial tension in either direction.® Also, “make
sure that the flexible pigtail \is “at least
3/32 inch away from the end ofmtheWstationary
contact.

Pass 0.5 ampere thru the dindt with the tap
screw in the 0. 5 tap and,adjust/ the beam spring
tension until the beam just trips. Thisspring
tension should hold the beamin the reset posi-
tion, and when thedbeamgis tripped on 0.5 am-
pere, the beam should“deflect the moving con-
tact spring and rest on the front stop pin.
The tripping pointgof the other taps should be
within & 5%%0f the tap values.

Directional Unit

The upper bearing screw should be screwed
down untidl there is only three to four thou-
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Fig. 5 External A-C Schematic of the Type HRP Relay.

sandths of\an, inchdclearance between it and
the shaft, and“then securely locked in posi-
tion with™the“lock nut. This adjustment can
be made) best by carefully screwing down the
top béaring screw until the double loop fails
to turn freely and then backing up 1/8" of a
turn., Great care must be taken in making this
adjustment to prevent damage to the bearings.

The travel of the moving contact is limited
by the stationary contacts mounted on the mold-
ed cover. The contact gap should be adjusted
as follows: With the moving contact centered
between the studs, close the contact gaps by
advancing the two front stationary contacts.
Then back off the right-hand stationary con-
tact .035 inch and lock both contacts in place.
The front contact spring should be positioned
in the center of the .020 inch slot of the
aluminum guard by means of the small adjusting
screw located on the nut plate that holds the
spring on the moving element. The complete
moving element is limited in travel by two
stop screws located on the molded cover assem-
bly.

Type HRK relays only - The moving element
stops should be adjusted so that the moving
contact just touches the stationary contact
when energized in the closing direction with
5.0 amperes in phase in the current circuits.
The right-hand stationary contact should be
turned 1/6th of a turn to obtain .005 inch con-
tact follow. Adjust the back left-hand sta-
tionary contact to just miss the moving con-
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tact. Reverse the connections to one circuit
and adjust the other stop so that the moving
contact barely misses the left front stationary
contact. Adjust the rear right hand stationary
contact to just miss the moving contact. Ad-
just the spring tension so that the contacts
close with 1 ampere applied (currents in phase).
Energize the unit in the opening direction by
passing 50 amperes through the current circuits
in series. The contact should not bounce closed
when the element is suddenly deenergized.
Slight readjustment of the left-hand stop may
be necessary to insure that this does not hap-
pen. The magnetic plugs which are accessible
through the molded cover are used to adjust for
zero torque with current only in the operating
coils. Raising the right-hand plug will pro-
duce torque to the right when considering the
front moving contact. Adjust the plugs so that
the contacts remain open with 30, 50 and 80
amperes momentarily applied.

* Type HRP relays only - The right-hand moving
element stop should be adjusted so that the
moving contact just touches the stationary
contact when energized in the closing direg-
tion with 120 volts and 5.0 amperes at 60 de-
grees lag. The right-hand stationary/contact
should then be turned 1/6th of a turnm,td ob-

% tain .005 inch contact follow. Adjust, thejrear
left-hand stationary contact to just milss the
moving contact. Reverse the connections, to one
circuit and adjust the left hand ‘stop /so that
the moving contact just barely misses the left-
hand stationary contact. Also ‘adjust the rear
right-hand stationary contact, to just miss
the moving contact. Adjusti\the Spring tension
so that the contact justieloses with 2.5 volts
and 4 amperes at 60 degrées Tag. Energize the
unit in the opening {direction with 120 volts
and 60 amperes at 240 degrees lag. The contact
should not bounce closeéd when the unit is sud-
denly de-energized.S¥ight readjustment of the
left-hand &top, maypbe necessary to insure that
this does notf'happen.

The Lever atf{ the bottom of the unit should

be adjusted so that the unit will operate with
%* 25 amperesiand 0.1 to 0.4 volt at the maximum
torque angle. After this adjustment, short the
veltage coils and check to insure that the con-
tacts“do not close on 60 amperes momentarily
applied. Raising the right-hand plug under

these conditions will produce torque to, the
right when considering the front mowing /con-
tact. The unit can be adjusted t¢ just Temain
open under these conditions or, adjusted to
operate with 60 amperes and 0.1 t070.4 volts
at the maximum torque angle.

Indicating Contactor Switch Unit (ICS)

Close the main relay%eontacts and pass suf-
ficient d-c current through the trip circuit
to close the contaets of the ICS. This value
of current shouldWnot®be greater than the par-
ticular ICS tap, setting being used. The indi-
cator targetmshould drop freely.

RENEWAL PARTS

Repair/work can be done most satisfactorily
at ‘the, faetory. However, interchangeable parts
can be furnished to the customers who are
equipped for doing repair work. When ordering
parts, always give the complete name-plate
data.

ENERGY REQUIREMENTS

The typical 60 cycle burdens of the various
circuits of these relays are as follows:

HRP Relay Only

Directional element and overcurrent unit in
series:

41° lag
36° lag

.6 v.a.
3.8 v.a.

0.5 amp. tap at 0.5 amps.
6.0 amp. tap at 6.0 amps.

Directional element polarizing circuit:
At 120 volts.

6.9 v.a. 42° lag

HRK Relay Only

Directional unit and overcurrent unit in series

.6 v.a.
6.7 v.a.

0.5 amp. tap at 0.5 amps.
6.0 amp. tap at 6.0 amps.

41° lag
40° lag

Directional unit polarizing circuit:
4.8 v.a.

At 5.0 amperes 10° lag
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INSTALLATION

w ITNSTRUCTIONS

I.L. 41-916.18

OPERATION e MAINTENANCE

*~ TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS
(WITH TYPE HL-2 DIRECTIONAL ELEMENT)

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

APPLICATION

These relays are used to provide directional
ground fault protection in the carrier relay-
ing scheme using plate keyed carrier sets. The
type HRK relay is used where residual current
from the power transformer banks is available
for polarizing the directional element... The
type HRP relay is used where this resid@al eur-
rent is not available, and residualfyvolitage
must be used for polarizing the element.

CONSTRUCTION AND OPERATTON

These relays consist of two feam-type over-
current unit, a directionad unit, and an indi-
cating contactor switch. ZTheptrip circuit of
the relay includes the directional contacts in
series with the contacts ofjone overcurrent
unit, the operation indicater; and the contac-
tor switch. Theother ovefeurrent unit is used
to start carrier signalytransmission. Opera-
tion of this relady im €onnection with the car-
rier scheme ishfully described in I. L. 41-904.

Overcurrent(Unit/

The construction details of the two overcur-
rent unit are“shown in Figure 1. The element
consists of a pivoted beam with contact arm on
one, end and a restraining spring acting on the
other. Thebeam is pulled down to make contact
by "apcurrent coil, and resets through the ac-
tion of the restraining spring.

The moving contact is a thin-walled silver

SUPERSEDES I.L. 41-916.1A

*Denotes change from superseded issue.

shell practically £illed “with tungsten powder.
When this contact (strikes the rigid stationary
contact, the movement’of the tungsten powder
creates suffigient|friction to absorb practi-
cally all ofgpthedenergy of impact and thus the
tendency ,of theycontact to bounce is reduced
to a minimum. The moving contact is loosely
mounted onithe beam and held in place by a leaf
spring. (The construction is such that the beam
continues to move slightly after the contacts
eclose, deflecting the spring. Thisprovides the
required contact follow. Current is conducted
int® the moving contact by means of a flexible
metal ribbon.

Directional Unit

The directional unit is made up of five basic
parts: the die-cast aluminum frame, the elec-
tromagnet, the molded cover assembly, the mov-
ing element assembly, and the bridge and upper
bearing pin assembly. The lower bearing pin
and the magnetic core with itsadjustment lever
are mounted on the frame. The electromagnet
has two series-connected polarizing coils
mounted diametrically opposite one another,
two series-connected current coils mounted dia-
metrically opposite one another and twomagnet-
ic plugs accessible through the cover. The
moving element consists of a spring andcontact
arm assembly and a double aluminum loop mounted
on a shaft which has end jewels for the top
and bottom bearings. This shaft rides between
the bottom steel bearing pin mounted in the
frame and a similar pin in the bridge that
mounts on the two longer studs of the electro-
magnet. The stops for the moving element are
mounted on the cover and are easily accessible
for the adjustment of the contact travel. The
spring adjuster seats on the molded cover and
is attached to the contact through a spiral
spring. The moving contact is made of two
thin-walled silver shells practically filled
with tungsten powder and mounted back to back

EFFECTIVE JULY 1958
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Fig. 1 Sectional View of the Overcurrent Units.

on a thin leaf spring. The stationary silver
contacts are mounted on the molded cover. The
electrical connection is made from the station-
ary contact to the moving contact, through the
spiral and spring adjuster to the spring ad-
juster to the spring adjuster clamp. The flux
in each pole face is lagged on the outside
edges by copper loops. This produces a torque
that counter-balances the centering torque,
caused by the small power factor angle of the
moving element.

The torque of the unit is produced by the
interaction of the current and flux which'des
velops forces on the two aluminum loops." The
resulting torque is substantially freé of vie
brations, because the double-frequency, torques
that are produced on the two loopsWare®€qual
and opposite in sign. The flux4in eaeh pole
face is lagged on the outside ‘edges.® This pro-
duces a torque that counter-balances the cen-
tering torque, caused by the [Ssmall{\power factor
angle of the moving element.

Indicating Contactor SwitchyUnit{(1CS)

The d-c indicating centaetor switchisa small
clapper type dévice: Admagnetic armature, to
which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon ener-
gization of the switch. VWhen the switch closes,
the moving contacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this operation two fingers on the armature de-
flect“ayspring located on the front of the
switchy which allows the operation indicator
targetwto drop. The target is reset from the
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outside of the case by a push rod located at
the bottom of the cover.

The front spring, in addition to holdinfg the
target, provides restraint for the armature
and thus controls the pickup value of the
switch.

CHARACTERISTICS AND SETTINGS

The overcurrent unit of the relays operates
in one cycle or less on valuestef ground fault
current above 200% of ghe (tap setting. The
taps available are:

0.5, 0.75, 4100, 2¥0, 4.0, 6.0.

The settingsfshould ‘be made by inserting the
tap screwhin“the /tap to give the required
pick-up.

The carrier - start overcurrent unit at each
line termindl is set on a lower tap than the
tripping ‘€element at either end of the line.
This arrangement insures proper blocking for
remote external faults which may not pick up
bath/overcurrent elements at each line terminal.

Select a tap for the tripping overcurrent
unit (left-hand, front view) which will allow
tripping the minimum internal ground fault.
Set the carrier-start unit (right-hand, front
view) on the next lower tap.

The HRK relay is designed for current polar-
ization with maximum torque occuring when the
operating current leads the polarizing current
30° to 35° The minimum pick-up has been set
by the spring tension to be approximately 1.0
ampere when current circuits are connected in
series. Greater sensitivity may be obtained
by decreasing the spring tension; however, this
will also decrease the restoring force when
the unit is de-energized.

The HRP relay is designed for potential po-
larization with an internal phase shifter so
that the maximum torque occurs when the oper-
ating current lags the residual voltage by ap-
proximately 60 degrees. The minimum pick up
has been set by the spring tension to be ap-
proximately 2.5 volts and 4 ampere at maximum
torque.

"N
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Fig. 2 Internal Schematic of the Type HRK Relay in the
Type FT31 Case.

Trip Circuit

The main contacts will safely close 30 am-
peres at 250 volts d-c and the seal-in cong
tacts of the indicating contactor switch@will
safely carry this current long enough to trip
a circuit breaker.

The indicating contactor switch hasgtwoataps
that provide a pickup setting of 0.2/0r»2 am-
peres. To change taps requires goemnnecting the
lead located in front of the tap bléck to the
desired setting by means of a &crewgeonnection.
No other settings are required. Set in the
2.0 tap for all carrier@relaying applications.

Trip Circuit Constant

Indicating Contactor Switch (ICS)

0.2 amper€ tapy, 6.5 ohms d-c resistance
2.0 ampére tap Or15 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free
fromWdirt, moisture, excessive vibration, and
heatuy, WMount the relay vertically by means of
the four mounting holes on the flange for semi-
flush mounting or by means of the rear mount-
ing stud or studs for projection mounting.
Either a mounting stud or the mounting screws

Fige.3WInternal Schematic of the Type HRP Relay in the
Type FT31 Case.

may be utilized for grounding the relay. The
electrical connections may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal studs may be easily removed or
inserted by locking two nuts on the stud and
then turning the proper nut with a wrench.

For detailed FT case information refer to
I.L. 41-076.

The a-c external schematics of both the type
HRK and HRP relays are shown in Figures 4 and
5. The carrier relaying d-c schematic (sup-
plied with all carrier orders) should be con-
sulted for thedetails of the external d-c con-
nections of these relays.

ADJUSTMENTS

The proper adjustments to insure correct
operation of this relay have been made at the
factory and should not be disturbed after re-
ceipt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the
instructions below should be followed.

All contacts should be cleaned periodically.

A contact burnisher S#182A836H01 is recom-
mended for this purpose. The use of abrasive

3
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Fig. 4 External A-C Schematic of the Type HRK Relay.

material for cleaning contacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft silver
and thus impairing the contact.

Overcurrent Units

Refer to Figlre 1. Adjust the stop screw
until the beam is in a horizontal position
when resting against it. Adjust the magnetié
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 beammis
in the reset position. When the beam is in
the operated position, there should be .an .015
inch deflection of the moving contact. @ ee
that the spring which carries the meving_ele-
ment lies flat on the Micarta arm with®mo ini-
tial tension in either directien. “BAlso, make
sure that the flexible pigtailWis. at least
3/32 inch away from the end 6f the stationary
contact.

Pass 0.5 ampere thru thé unit with the tap
screw in the 0.5 tapPandfadjust the beam spring
tension until thef'beam jus® trips. This spring
tension should hold/the beam in the reset posi-
tion, and when the beam is tripped on 0.5 am-
pere, 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
within * 5% ef the tap values.

DirectignalyUnit

Theyupper bearing screw should be screwed
doewn until there is only three to four thou-

Fig. 5 External A-C Schematic of the Type HRP Relay.

sandths of\amyinéh clearance between it and
the shaft, and Pthen securely locked in posi-
tion with the)lock nut. This adjustment can
be made best by carefully screwing down the
top bearing screw until the double loop fails
to turn freely and then backing up 1/8" of a
turny, Great care must be taken in making this
adjustment to prevent damage to the bearings.

The travel of the moving contact is limited
by the stationary contacts mounted on the mold-
ed cover. The contact gap should be adjusted
as follows: With the moving contact centered
between the studs, close the contact gaps by
advancing the two front stationary contacts.
Then back off the right-hand stationary con-
tact.035inch and lock both contacts in place.
The front contact spring should be positioned
in the center of the .020 inch slot of the
aluminum guard by means of the small adjusting
screw located on the nut plate that holds the
spring on the moving element. The complete
moving element is limited in travel by two
stop screws located on the molded cover assem-
bly.

Type HRK relays only - The moving element
stops should be adjusted so that the moving
contact just touches the stationary contact
when energized in the closing direction with
5.0 amperes in phase in the current circuits.
The right-hand stationary contact should be
turned 1/6th of a turn to obtain .005 inch
contact follow. The rear and left stationary
contact stops should be adjusted to barely
miss the moving contact when energized as
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above. Energize the unit in the opening direc-
tion by passing 60 amperes through the current
circuits in series. The contact should not
bounce closed when the element is suddenly de-
energized. Slight readjustment of the left-
hand stop may be necessary to insure that this
does not happen. The magnetic plugs which are
accessible through the molded cover are used
to adjust for zero torque with current only in
the operating coils. Raising the right-hand
plug will produce torque to the right when
considering the front moving contact. Adjust
the plugs sothat the contacts remain open with
30, 50 and 80 amperes momentarily applied.

Type HRP relays only - The moving element
stops should be adjusted so that the moving
contact just touwuches the stationary contact
when energized in the closing direction with
120 volts and 5.0 amperes at 60 degrees lag.
The right-hand stationary contact should then
be turned 1/6th of a turn to obtain .005 inch
contact follow. The rear and left stationary
contact stops should be adjusted to barely
miss the moving contact when energized as
above. Energize the unit in the opening direé=
tion with 120 volts and 60 amperes at 240 (de~
grees lag. The contact should notf bounce
closed when the unit is suddenly de<energized.
Slight readjustment of the left-hamd stop may
be necessary to insure that this“does?not
happen.

The lever at the bottomof the“units’should be
adjusted so that the unit will operate with
30 amperes and 0.1 to 0.4_velt @t the maximum
torque angle. After thiseadjustment, short the
voltage coils and checkto insure that the con-
tacts do not close ony60%amperes momentarily
applied. Raising the right-hand plug under
these conditions _will _produce torque to the
right when consideringthe front moving contact.
The unit cdmypbe“adjusted to just remain open
under theSe conditions or adjusted to operate
with 60fampéres and 0.1 to 0.4 volts at the
maximum terque Aangle.

Indicating Contactor Switch Unit (ICS)

Close the main relay contacts and,pass suf-
ficient d-c current through the, trip circuit
to close the contacts of the ICS. This value
of current should not be greater than the par-
ticular ICS tap setting being used. The indi-
cator target should dropr freely.

RENEWAL oPARTS

Repair work can beldone most satisfactorily
at the factorys. However, interchangeable parts
can be furnished to the customers who are
equipped for“doing repair work. When ordering
parts, adways give the complete name-plate
data.

ENERGY REQUIREMENTS

The typical 60 cycle burdens of the various
circuits of these relays are as follows:

HRP Relay Only

Directional element and overcurrent unit in
series:

41° lag
36° lag

0.5 amp. tap at 0.5 amps. .6 v.a.
6.0 amp. tap at 6.0 amps. 3.8 v.a.

Directional element polarizing circuit:
At 120 volts.

6.9 v.a. 42° lag

HRK Relay Only

Directional unit and overcurrent unit in series:

41° lag
40° lag

0.5 amp. tap at 0.5 amps. .6 v.a.
6.0 amp. tap at 6.0 amps. 6.7 v.a.

Directional unit polarizing circuit:
4.8 v.a.

At 5.0 amperes 10° lag
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Fig. 6 Outline and Drilling Plan for the Type HRK and HRP Relays in the Type FT31 Case.
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INSTALLATION

w INSTRUCTIONS

I.L. 41-916.18

OPERATION e MAINTENANCE

I“/TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS

(WITH TYPE HL-2 DIRECTIONAL ELEMENT)

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

APPLICATION

These relays are used to provide directional
ground fault protection in the carrier relay-
ing scheme using plate keyed carrier sets. The
type HRK relay is used where residual current
from the power transformer banks is availablé
for polarizing the directional element._ The
type HRP relay is used where this residual cur-
rent is not available, and residualfwvolfage
must be used for polarizing the element.

CONSTRUCTION AND OPERATION

These relays consist of two béam-type over-
current unit, a directional, unit, and an indi-
cating contactor switch. THhHeytrip circuit of
the relay includes the directional contacts in
series with the contactS ofjone overcurrent
unit, the operation indicater; and the contac-
tor switch., Theotherfovereurrent unit is used
to start carrier signal, transmission. Opera-
tion of this relay in eonnection with the car-
rier scheme ispfully described in I. L. 41-904.

Overcurrent Unit_

The construction details of the two overcur-
rent unit are ‘shown in Figure 1. The element
consists of a pivoted beam with contact arm on
one end andra restraining spring acting on the
other. The beam is pulled down to make contact
by“a,current coil, and resets through the ac-
tion of the restraining spring.

The moving contact is a thin-walled silver

SUPERSEDES I.L. 41-916.1A

*Denotes change from superseded issue.

shell practically filThed with tungsten powder.
When this contact strikes the rigid stationary
contact, the movementfof the tungsten powder
creates suffigient friction to absorb practi-
cally all of,thedenergy of impact and thus the
tendency of they,contact to bounce is reduced
to a minimum. The moving contact is loosely
mounted on‘the'beam and held in place by a leaf
spring. (The construction is such that the beam
continues“to move slightly after the contacts
close)deflecting the spring. Thisprovides the
required contact follow. Current is conducted
into) the moving contact by means of a flexible
metal ribbon.

Directional Unit

The directional unit is made up of five basic
parts: the die-cast aluminum frame, the elec-
tromagnet, the molded cover assembly, the mov-
ing element assembly, and the bridge and upper
bearing pin assembly. The lower bearing pin
and the magnetic core with itsadjustment lever
are mounted on the frame. The electromagnet
has two series-connected polarizing coils
mounted diametrically opposite one another,
two series-connected current coils mounted dia-
metrically opposite one another and twomagnet-
ic plugs accessible through the cover. The
moving element consists of a spring and contact
arm assembly and a double aluminum loop mounted
on a shaft which has end jewels for the top
and bottom bearings. This shaft rides between
the bottom steel bearing pin mounted in the
frame and a similar pin in the bridge that
mounts on the two longer studs of the electro-
magnet. The stops for the moving element are
mounted on the cover and are easily accessible
for the adjustment of the contact travel. The
spring adjuster seats on the molded cover and
is attached to the contact through a spiral
spring. The moving contact is made of two
thin-walled silver shells practically filled
with tungsten powder and mounted back to back

EFFECTIVE JULY 1958
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Fig. 1 Sectional View of the Overcurrent Units.

on a thin leaf spring. The stationary silver
contacts are mounted on the molded cover. The
electrical connection is made fromthe station-
ary contact to the moving contact, through the
spiral and spring adjuster to the spring ad-
juster to the spring adjuster clamp. The flux
in each pole face is lagged on the outside
edges by copper loops. This produces a torque
that counter-balances the centering torque,
caused by the small power factor angle of the
moving element.

The torque of the unit is produced by the
interaction of the current and flux whichde-
velops forces on the two aluminum loops.\ The
resulting torque is substantially fre€ of wi®
brations, because the double-frequency, torques
that are produced on the two loopsSWhareWequal
and opposite in sign. The fluxqin eaeh pole
face is lagged on the outside “edges.y, This pro-
duces a torque that counter-balanees the cen-
tering torque, caused by the [smallépower factor
angle of the moving element.

Indicating Contactor Switch, Uni#/(1CS)

The d-c indicating contaetor switch isa small
clapper type déwvice. Admagnetic armature, to
which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon ener-
gization of the switch. When the switch closes,
the moving contacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this operation two fingers on the armature de-
flect™a,spring located on the front of the
switchy which allows the operation indicator
targetato drop. The target is reset from the

2

outside of the case by a push rod located ak
the bottom of the cover,

The front spring, in addition to holding the
target, provides restraint for the armature
and thus controls the pickup value of the
switch.

CHARACTERISTICS AND SETTINGS

The overcurrent unit of the relays operates
in one cycle or less on valuesjef ground fault
current above 200% of jhe (tap setting. The
taps available are:

0.5, 0.75, gm0, 2¥0, 4.0, 6.0.

The settingsfshould“be made by inserting the
tap screwhin“the /tap to give the required
pick-up.

The carrier - start overcurrent unit at each
lineftermindl is set on a lower tap than the
tripping“element at either end of the line.
This arrangement insures proper blocking for
remote external faults which may not pick up
both/overcurrent elements at each line terminal,

Select a tap for the tripping overcurrent
unit (left-hand, front view) which will allow
tripping the minimum internal ground fault.
Set the carrier-start unit (right-hand, front
view) on the next lower tap.

The HRK relay is designed for current polar-
ization with maximum torque occuring when the
operating current leads the polarizing current
30° to 35° The minimum pick-up has been set
by the spring tension to be approximately 1.0
ampere when current circuits are connected in
series. Greater sensitivity may be obtained
by decreasing the spring tension; however, this
will also decrease the restoring force when
the unit is de-energized.

The HRP relay is designed for potential po-
larization with an internal phase shifter so
that the maximum torque occurs when the oper-
ating current lags the residual voltage by ap-
proximately 60 degrees. The minimum pick up
has been set by the spring tension to be ap-
proximately 2.5 volts and 4 ampere at maximum
torque.
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Fig. 2 Internal Schematic of the Type HRK Relay in the
Type FT31 Case.

Trip Circuit

The main contacts will safely close 30 am-
peres at 250 volts d-c and the seal-in con+
tacts of the indicating contactor switch will
safely carry this current long enough to trip
a circuit breaker.

The indicating contactor switch has,twogtaps
that provide a pickup setting of 042 orn2 am-
peres. To change taps requires connectimng the
lead located in front of the tap block to the
desired setting by means of a screw_coennection.
No other settings are requiged. Set in the
2.0 tap for all carrier jrelaying applications.

Trip Circuit Constant

Indicating Contag¢tor 'Switch (ICS)

0. 2 ampere, tapy,, 645" ohms d-c resistance
2.0 ampere tap 0515 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free
fromidirt, moisture, excessive vibration, and
he@ts, “WMount the relay vertically by means of
thefour mounting holes on the flange for semi-
flush"mounting or by means of the rear mount-
ing stud or studs for projection mounting.
Either a mounting stud or the mounting screws

Fig. 3y.Internal Schematic of the Type HRP Relay in the
Type FT31 Case.

may be utilized for grounding the relay. The
eleétrical connections may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-
nished with the relay forthick panel mounting.
The terminal studs may be easily removed or
inserted by locking two nuts on the stud and
then turning the proper nut with a wrench.

For detailed FT case information refer to
I.L. 41-076.

The a-c external schematics of both the type
HRK and HRP relays are shown in Figures 4 and
5. The carrier relaying d-c schematic (sup-
plied with all carrier orders) should be con-
sulted for thedetails of the external d-c con-
nections of these relays.

ADJUSTMENTS

The proper adjustments to insure correct
operation of this relay have been made at the
factory and should not be disturbed after re-
ceipt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the
instructions below should be followed.

All contacts should be cleaned periodically.

A contact burnisher S#182A836H01 is recom-
mended for this purpose. The use of abrasive

3
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Fig. 4 External A-C Schematic of the Type HRK Relay.

material for cleaning contacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft silver
and thus impairing the contact.

Overcurrent Units

Refer to Figlre 1. Adjust the stop screw
until the beam is in 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,is
in the reset position. When the beam ifs in
the operated position, there should be an".015
inch deflection of the moving contac¢t. dSee
that the spring which carries the“moving ele-
ment lies flat on the Micarta arm withyno ini-
tial tension in either direction. “)Also, make
sure that the flexible pigtailyis ‘at least
3/32 inch away from the end ¢f the¥stationary
contact.

Pass 0.5 ampere thru the' unit with the tap
screw in the 0. 5tapyandyadjust the beam spring
tension until thefbeam, just trips. Thisspring
tension should Hold 4the béam in the reset posi-
tion, and when the“beam is tripped on 0.5 am-
pere, 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
within + 5%%0of the tap values.

Directiofial Unit

The_upper bearing screw should be screwed
down“until there is only three to four thou-

3

Fig. 5 External A-C Schematic of the Type HRP Relay.

sandths of,an, ineh clearance between it and
the shaft, and“then securely locked in posi-
tion with “the)lock nut. This adjustment can
be made best by carefully screwing down the
top pearing screw until the double loop fails
to turn freely and then backing up 1/8" of a
turn.. Great care must be taken in making this
adjustment to prevent damage to the bearings.

The travel of the moving contact is limited
by the stationary contacts mounted on the mold-
ed cover. The contact gap should be adjusted
as follows: With the moving contact centered
between the studs, close the contact gaps by
advancing the two front stationary contacts.
Then back off the right-hand stationary con-
tact .035inch and lock both contacts in place.
The front contact spring should be positioned
in the center of the .020 inch slot of the
aluminum guard by means of the small adjusting
screw located on the nut plate that holds the
spring on the moving element. The complete
moving element is limited in travel by two
stop screws located on the molded cover assem-
bly.

Type HRK relays only -~ The moving element
stops should be adjusted so that the moving
contact just touches the stationary contact
when energized in the closing direction with
5.0 amperes in phase in the current circuits.
The right-hand stationary contact should be
turned 1/6th of a turn to obtain .005 inch
contact follow. The rear and left stationary
contact stops should be adjusted to barely
miss the moving contact when energized as

P
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above. Energize the unit in the opening direc-
tion by passing 60 amperes through the current
circuits in series. The contact should not
bounce closed when the element is suddenly de-
energized. Slight readjustment of the left-
hand stop may be necessary to insure that this
does not happen. The magnetic plugs which are
accessible through the molded cover are used
to adjust for zero torque with current only in
the operating coils. Raising the right-hand
plug will produce torque to the right when
considering the front moving contact. Adjust
the plugs sothat the contacts remain open with
30, 50 and 80 amperes momentarily applied.

Type HRP relays only - The moving element
stops should be adjusted so that the moving
contact just touches the stationary contact
when energized in the closing direction with
120 volts and 5.0 amperes at 60 degrees lag.
The right-hand stationary contact should then
be turned 1/6th of a turn to obtain .005 inch
contact follow. The rear and left stationary
contact stops should be adjusted to barely
miss the moving contact when energized as
above. Energize the unit in the opening diree=
tion with 120 volts and 60 amperes at 240(/de~
grees lag. The contact should not beunce
closed when the unit is suddenly dezenergized.
Slight readjustment of the left-hand“stop may
be necessary to insure that thisWdoes)not
happen.

The lever at the bottomof thewunitsshould be
adjusted so that the unit will Qperate with
30 amperes and 0.1 to 0.4 4oltwat the maximum
torque angle. After this (adjustment, short the
voltage coils and cheektoinsure that the con-
tacts do not close on 60, amperes momentarily
applied. Raising ffhe pight-hand plug under
these conditions willl produce torque to the
right when considering the front moving contact.
The unit cam be,adjusted to just remain open
under theSe conditions or adjusted to operate
with 60fampéres“and 0.1 to 0.4 volts at the
maximumitorque @angle.

Indicating Contactor Switch Unit (ICS)

Close the main relay contactg’and pass suf-
ficient d-c current through the trip circuit
to close the contacts of the ICS:™ This value
of current should not be greater than the par-
ticular ICS tap setting being used. The indi-
cator target should drop freely.

RENEWAL,_PARTS

Repair work can beydone most satisfactorily
at the factory. "“Howeyver, interchangeable parts
can be furnished“to the customers who are
equipped forjdoing repair work. When ordering
parts, adways ‘give the complete name-plate
data.

ENERGY REQUIREMENTS

The typical 60 cycle burdens of the various
circuits of these relays are as follows:

HRP Relay Only

Directional element and overcurrent unit in
series:

41° lag
36° lag

0.5 amp. tap at 0.5 amps. .6 v.a.
6.0 amp. tap at 6.0 amps. 3.8 v.a.

Directional element polarizing circuit:
At 120 volts.

6.9 v.a. 42° lag

HRK Relay Only

Directional unit and overcurrent unit in series:

41° lag
40° lag

0.5 amp. tap at 0.5 amps. .6 v.a.
6.0 amp. tap at 6.0 amps. 6.7 v.a.

Directional unit polarizing circuit:
10° lag

At 5.0 amperes 4.8 v.a.



TYPES HRK AND HRP RELAYS

19 ! Z DIA. 4HOLES FOR
e “'GE"} 22_'; e 4.120-32 MTG SCREWS

—i B

~
\
-—— \ela

!
'{j%r i
-G% >

PANEL CUTOUT)& BRILLING
PANEL LOCATION
SEMI-FLUSH MTG. FOR SEMIELUGSH MMTG.
PROJECTION MTG.

ED\A.
\e 2 HoLES

THIN PANELS

2-18 SCREW
(FORTHICK

PANEL USE

=18 sTuD)

l®
|
SPACER FOR ?
M) 60
T
1
gt

190-32 SCREW
(FOR THICWK
PANELWL USE
.120-32 STLD)

leA. DIALTO HOLES
OR CUTOUT

TERMINAL AND
A A uAvapiain)’ P PANEL DRILLING OR CUTOUT FOR

PROJECTION WTG.
(FRONT VIEW)

NOTE. ALL DIMENSIONS
n WNCHES

57-D-7902

Fig. 6 Outline and Drilling Plan for the Type HRK and HRP Relays in the Type FT31 Case.

Pt






N
W@INGHOUSE ELECTRIC CORPORATION
D

M lllllll e  NEWARK, N -J []
Printed in U.S.A.



INSTALLATION

INSTRUCTIOMNS

L/ L. 41-916.)A

OPERATION e MAINTENANCE

:)TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS

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

APPLICATION

These relays are used to provide directional
ground fault protection in the carrier relay-
ing scheme using plate keyed carrier sets. The
type HRK relay is used where residual current
from the power transformer banks is available
for polarizing the directional elementé The
type HRP relay is used where this residual cur-
rent is not available, and residualjyvoltage
must be used for polarizing the element.

CONSTRUCTION AND OPERATION

These relays consist of two beam-type over-
current unit, a directional unit, and an indi-
cating contactor switch, The trip circuit of
the relay includes the directional contacts in
series with the contacts ofyone overcurrent
unit, the operation indicator, and the contac-
tor switch. Theother, overecurrent unit is used
to start carrier signalg transmission. Opera-
tion of this relay ‘in _connection with the car-
rier schemedis fully described in I. L. 41-904.

Overcurrent Unit(

The construction details of the two overcur-
rent unit are shown in Figure 1. The element
consists of“a pivoted beam with contact arm on
one end and a restraining spring acting on the
others, \The beam is pulled down to make contact
bysadcurrent coil, and resets through the ac-
tion of the restraining spring.

The moving contact is a thin-walled silver

SUPERSEDES I.L. 41-916.1

*Denotes change from superseded issue.

(WITH TYPE HL-2 DIRECTIONAL ELEMENT)

shell practically filled with tungsten powder.
When this contactWstrikés the rigid stationary
contact, the movement of the tungsten powder
creates suffieientgfriction to absorb practi-
cally all of thelenergy of impact and thus the
tendency of “the contact to bounce is reduced
to a mitimum. The moving contact is loosely
mounted on the beam and held in place by a leaf
spring.y.The construction is such that the beam
continues” to move slightly after the contacts
close deflecting the spring. Thisprovides the
required contact follow. Current is conducted
into the moving contact by means of a flexible
metal ribbon.

Directional Unit

The directional unit is made up of five basic
parts: the die-cast aluminum frame, the elec-
tromagnet, the molded cover assembly, the mov-
ing element assembly, and the bridge and upper
bearing pin assembly. The lower bearing pin
and the magnetic core withitsadjustment lever
are mounted on the frame. The electromagnet
has two series-connected polarizing coils
mounted diametrically opposite one another,
two series-connected current coils mounted dia-
metrically opposite one another and twomagnet-
ic plugs accessible through the cover. The
moving element consists of a springandcontact
arm assembly and a double aluminum loop mounted
on a shaft which has end jewels for the top
and bottom bearings. This shaft rides between
the bottom steel bearing pin mounted in the
frame and a similar pin in the bridge that
mounts on the two longer studs of the electro-
magnet. The stops for the moving element are
mounted on the cover and are easily accessible
for the adjustment of the contact travel. The
spring adjuster seats on the molded cover and
is attached to the contact through a spiral
spring. The moving contact is made of two
thin-walled silver shells practically filled
with tungsten powder and mounted back to back
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Fig. 1 Sectional View of the Overcurrent Units.

on a thin leaf spring. The stationary silver
contacts are mounted on the molded cover. The
electrical connection is made from the station-
ary contact to the moving contact, through the
spiral and spring adjuster to the spring ad-
juster to the spring adjuster clamp. The flux
in each pole face is lagged on the outside
edges by copper loops. This produces a torque
that counter-balances the centering toraque,
caused by the small power factor angle of the
moving element.

The torque of the unit is produced by the
interaction of the current and flux which de=
velops forces on the two aluminum loops. ‘The
resulting torque is substantially free of)wvi-
brations, because the double-frequeney torques
that are produced on the two logps are equal
and opposite in sign. The flux inpeach pole
face is lagged on the outsidegedgessy This pro-
duces a torque that countern=balances the cen-
tering torque, caused by the ‘'small power factor
angle of the moving elenent.

Indicating Contactor Switch Unit (1CS)

The d-c indicatingcontactor switch isa small
clapper type deviee. £A magnetic armature, to
which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon ener-
gization of the switch. When the switch closes,
the moving)contacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this ©®peration two fingers on the armature de-
flectha spring located on the front of the
switeh, ) which allows the operation indicator
target to drop. The target is reset from the
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outside of the case by a push rod located (at
the bottom of the cover,

The front spring, in addition to holding the
target, provides restraint for the armature
and thus controls the pickup value of the
switch.

CHARACTERISTICS AND SETTINGS

The overcurrent unit off thejrelays operates
in one cycle or less on,valuies/of ground fault
current above 200% of the tap setting. The
taps available are:

0.5, 0.75, 1.0,%2.0, 4.0, 6.0.

The setpings should be made by inserting the
tap screw)in, theé tap to give the required
pick-up.

The“earrier - start overcurrent unit at each
line terminal is set on a lower tap than the
tripping element at either end of the line.
Thisparrangement insures proper blocking for
remote external faults which may not pick up
both overcurrent elements at each line terminal,

Select a tap for the tripping overcurrent
unit (left-hand, front view) which will allow
tripping the minimum internal ground fault.
Set the carrier-start unit (right-hand, front
view) on the next lower tap.

The HRK relay is designed for current polar-
ization with maximum torque occuring when the
operating current leads the polarizing current
30° to 35° The minimum pick-up has been set
by the spring tension to be approximately 1.0
ampere when current circuits are connected in
series. Greater sensitivity may be obtained
by decreasing the spring tension; however, this
will also decrease the restoring force when
the unit is de-energized.

The HRP relay is designed for potential po-
larization with an internal phase shifter so
that the maximum torque occurs when the oper-
ating current lags the residual voltage by ap-
proximately 60 degrees. The minimum pick up
has been set by the spring tension to be ap-
proximately 2.5 volts and 4 ampere at maximum
torque.



* No other settings are reqdired.
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Fig. 2 Internal Schematic of the Type HRK Relay in the
Type FT31 Case.

Trip Circuit

The main contacts will safely close 30 ams
peres at 250 volts d-c and the seal-in cons
tacts of the indicating contactor switeh will
safely carry this current long enough{to trip
a circuit breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2(on 2 am-
peres. To change taps requiresgconneceting the
lead located in front of the tap block to the
desired setting by means of ajserew connection.
Set in the
2.0 tap for all carrier relaying applications.

Trip Circuit Constant

Indicating Contactor Switch (ICS)

0.2 ampere tap W6.5 ohms d-c resistance
2.0 amperestap ,0.15 ohms d-c resistance

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free
from 'dirt, moisture, excessive vibration, and
heat. “‘Mount the relay vertically by means of
théafour mounting holes on the flange for semi-
flush mounting or by means of the rear mount-
ing stud or studs for projection mounting.
Either a mounting stud or the mounting screws

Fig.33“Internal Schematic of the Type HRP Relay in the
Type FT31 Case.

maygbe utilized for grounding the relay. The
electrical connections may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-
nished with the relay forthick panel mounting.
The terminal studs may be easily removed or
inserted by locking two nuts on the stud and
then turning the proper nut with a wrench.

For detailed FT case information refer to
I.L. 41-076.

The a-c external schematics of both the type
HRK and HRP relays are shown in Figures 4 and
5. The carrier relaying d-c schematic (sup-
plied with all carrier orders) should be con-
sulted for thedetails of the external d-c con-
nections of these relays.

ADJUSTMENTS

The proper adjustments to insure correct
operation of this relay have been made at the
factory and should not be disturbed after re-
ceipt by the customer. If the adjustments
have been changed, the reldy taken apart for
repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the
instructions below should be followed.

All contacts should be cleaned periodically.

A contact burnisher S#182A836H01 is recom-
mended for this purpose. The use of abrasive
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Fig. 4 External A-C Schematic of the Type HRK Relay.

material for cleaning contacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft silver
and thus impairing the contact.

Overcurrent Units

Refer to Figlre 1. Adjust the stop screw
until the beam is in a horizontal position
when resting against it. Adjust the magnetiec
gap to .020 inch. This is the gap between ghe
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 is An
the operated position, there should beganm .015
inch deflection of the moving contagct. 'See
that the spring which carries the movingwele-
ment lies flat on the Micarta armgwith™ne ini-
tial tension in either directiofi. “Also, make
sure that the flexible pigtail “ispat least
3/32 inch away from the end (of tHe stationary
contact.

Pass 0.5 ampere thrtu the unit with the tap
screw in the 0.5tap and“adjust the beam spring
tension until th€ beam just trips. Thisspring
tension should hold thesdeam in the reset posi-
tion, and when the beéam is tripped on 0.5 am-
pere, the beam should deflect the moving con-
tact spring and rest on the front stop pin.
The trippifig point of the other taps should be
within 1@8% ‘of the tap values.

Directional®nit

The™upper bearing screw should be screwed
down until there is only three to four thou-
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Fig. 5 External ASC, Schematic of the Type HRP Relay.

sandths of%anWinch clearance between it and
the sh@aft, and then securely locked in posi-
tionywithythe“lock nut. This adjustment can
be made, best by carefully screwing down the
topgbearing screw until the double loop fails
topturn, freely and then backing up 1/8" of a
turn.), Great care must be taken in making this
adjustment to prevent damage to the bearings.

The travel of the moving contact is limited
by the stationary contacts mounted on the mold-
ed cover. The contact gap should be adjusted
as follows: With the moving contact centered
between the studs, close the contact gaps by
advancing the two front stationary contacts.
Then back off the right-hand stationary con-
tact.035inch and lock both contacts in place.
The front contact spring should be positioned
in the center of the .020 inch slot of the
aluminum guard by means of the small adjusting
screw located on the nut plate that holds the
spring on the moving element. The complete
moving element is limited in travel by two
stop screws located on the molded cover assem-
bly.

Type HRK relays only - The moving element
stops should be adjusted so that the moving
contact just touches the stationary contact
when energized in the closing direction with
5.0 amperes in phase in the current circuits.
The right-hand stationary contact should be
turned 1/6th of a turn to obtain .005 inch
contact follow. The rear and left stationary
contact stops should be adjusted to barely
miss the moving contact when energized as
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LL. 41-976.1A

above., Energize the unit in the opening direc-
tion by passing 60 amperes through the current
circuits in series. The contact should not
bounce closed when the element is suddenly de-
energized. Slight readjustment of the left-
hand stop may be necessary to insure that this
does not happen. The magnetic plugs which are
accessible through the molded cover are used
to adjust for zero torque with current only in
the operating coils. Raising the right-hand
plug will produce torque to the right when
considering the front moving contact.

Type HRP relays only - The moving element
stops should be adjusted so that the moving
contact just touches the stationary contact
when energized in the closing direction with
120 volts and 5.0 amperes at 60 degrees lag.
The right-hand stationary contact should then
be turned 1/6th of a turn to obtain .005 inch
contact follow. The rear and left stationary
contact stops should be adjusted to barely
miss the moving contact when energized as
above. Energize the unit in the opening direc-
tion with 120 volts and 60 amperes at 240 de#
grees lag. The contact should not bounce
closed when the unit is suddenly de-energized.
Slight readjustment of the left-hand ‘stop/may
be necessary to insure that this“doesmot
happen.

The lever at the bottom of the_unit /should
be adjusted so that the unit will operate with
30 amperes and 0.1 to 0.4 volt “at_the maximum
torque angle. Beforeor aftér this adjustment,
short the voltage coils ,and, check to insure
that the contacts do not“elose on 60 amperes
momentarily applied. g#Raising the right-hand
plug under these conditions will produce torque
to the right when egénsidering the front moving
contact. Theunit .can be adjusted to just re-
main open underythesefconditions or adjusted
to operate with 60, amperes and 0.1 to 0.4
volts at €he smaximom torque angle.

Indicating Contactor Switch Unit (ICS)

Close the main relay contacts and pass suf-
ficient d-c current through the tripsfcircuit
to close the contacts of the ICS. This value
of current should not be greater than the par-
ticular ICS tap setting being used. The indi-
cator target should dropffreely.

RENEWALNPARTS

Repair work can befdon€ most satisfactorily
at the factory. ‘Hewever, interchangeable parts
can be furnished to the customers who are
equipped forgdoinggrepair work. When ordering
parts, always ‘give the complete name-plate
data.

ENERGY REQUIREMENTS

The) typical 60 cycle burdens of the various
circuits of these relays are as follows:

HRP Relay Only

Directional element and overcurrent unit in
series:

41° lag
36° lag

0.5 amp. tap at 0.5 amps. .6 v.a.
6.0 amp. tap at 6.0 amps. 3.8 v.a.

Directional element polarizing circuit:
42° lag

At 120 volts. 6.9 v.a.

HRK Relay Only

Directional unit and overcurrent unit in series:

41° lag
40° lag

0.5 amp. tap at 0.5 amps. .6 v.a.
6.0 amp. tap at 6.0 amps. 6.7 v.a.

Directional unit polarizing circuit:
10° lag

At 5.0 amperes 4.8 v.a.
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Fig. 6 Outline and Drilling Plan for the Type HRK and HRP Relays in the Type FT31 Case.
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