INSTALLATION

L.L. 41-916n]

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

x 25
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 avaddable
for polarizing the directional element. |The
type HRP relay is used where this residuwaldcur-
rent is not available, and residualy volitage
must be used for polarizing the element.

CONSTRUCTION AND OPERATION

These relays consist of 4two ‘beamztype over-
current unit, a directionalgumit, and an indi-
cating contactor switch. “The trip circuit of
the relay includes the directienal contacts in
series with the conta€ts ‘of” one overcurrent
unit, the operation indicator, and the contac-
tor switch. Theother owercurrent unit is used
to start carrier(signal transmission. Opera-
tion of this relay ingdconnection with the car-
rier schemé is, fullly 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: ) 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

NEVW INFORMATION

shell practically‘filled with tungsten powder.
When this contactystrikes the rigid stationary
contact, thedmovement of the tungsten powder
creates sufficient” friction to absorb practi-
cally allgof the) energy of impact and thus the
tendency, of4the contact to bounce is reduced
to a minimam. The moving contact is loosely
méunted (onthe beam and held in place by a leaf
springs. Theconstruction is such that the beam
eontinues 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 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 melded 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 FEBRUARY 1957
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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 loops. _ The
resulting torque is substantially®free of wvi-
brations, because the double-frequeney torques
that are produced on the two loops are”equal
and opposite in sign. The flux,in“each pole
face is lagged on the outsidegedgess” This pro-
duces a torque that counter<balances the cen-
tering torque, caused by thegpsmald’ power factor
angle of the moving elementd

Indicating Contactor Switch Unit(ICS)

The d-c indicatingfcont@ctor switch isa small
clapper type devicey, 4A magnetic armature, to
which leaf-spring mounted contactsareattached,
is attracted to the magnetic core upon ener-
gization of the switch. ‘hen the switch closes,
the moving ‘eontacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this Operation two fingers on the armature de-
flectWa spring located on the front of the
switchj® 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 holdingythe
target, provides restraint for the armature
and thus controls the pickup value of the
switch.

CHARACTERISTICS AND,SETTINGS

The overcurrent unit of/thé ‘relays operates
in one cycle or less on @alues/of ground fault
current above 200% of theptap setting. The
taps available are:

0.5, 0.7541.0,72.0, 4.0, 6.0.

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

Thel carrier - start overcurrent unit at each
line .terminal 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 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(or 2 am-
peres. To change taps requiresgconneé&ting the
lead located in front of the tap block to the
desired setting by means of a, serew connection.
No other settings are redquired.» Set in the
0.2 tap if energizing a WL “relay switch or
equivalent.

Trip Circuit Constant

Indicating Contactor Switch (ICS)

0.2 ampere tap W6.5 ohms d-c resistance
2.0 amperegtap ,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
thenfour 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.)3Vnternal 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 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 relday 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 Figlire 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 18
in the reset position. When the beam is An
the operated position, there should began . 015
inch deflection of the moving comtact. See
that the spring which carries the mowing™ele-
ment lies flat on the Micarta armewith no ini-
tial tension in either direction. Ablso, make
sure that the flexible pigtaidl 1sdat 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 0.5tap and adjust the beam spring
tension until the beam just trips. Thisspring
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 +¢%. 0f the tap values.

Directional Unis

The “upper bearing screw should be screwed
downpuntil there is only three to four thou-

4

Fig. 5 External ASC)Schematic of the Type HRP Relay.

sandths of ‘an“@nch clearance between it and
the shafty,and then securely locked in posi-
tion withithe 1lock nut. This adjustment can
be madejpbest by carefully screwing down the
top4bearing screw until the double loop fails
tomturnyfreely and then backing up 1/8" of a
turn. wGreat 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

-tk
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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.

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_beuncge
closed when the unit is suddenly de-energized.
Slight readjustment of the left-handWstep may
be necessary to insure that thisjdoes, not
happen.

The lever at the bottom of the unitf should
be adjusted so that the unit will ¢perate with
30 amperes and 0.1 to 0.4 "volthatsthe maximum
torque angle. Beforeor after<this adjustment,
short the voltage coils and check to insure
that the contacts do notyclose on 60 amperes
momentarily appliedd Raising the right-hand
plug under these conditions will produce torque
to the right whenfeonsidering the front moving
contact. The unitdcan be adjusted to just re-
main open ainden, these conditions or adjusted
to operate with“60 amperes and 0.1 to 0.4
volts atithe maximum torque angle.

Indicating Contactor Switch Unit (ICS)

Close the main relay contacts and ‘pass suf-
ficient d-c current through the“&mip 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 be done most satisfactorily
at the factory.“3However, interchangeable parts
can be furnished %o the customers who are
equipped for, doing repair work. When ordering
parts, alwaysyhgive the complete name-plate
data.

ENERGY REQUIREMENTS

The typical 60 cycle burdens of the various
cirfeuits 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



TYPES HRK AND HRP RELAYS

19 ‘ 2 % DIA. 4HOLES FOR
| e l'"Gﬁ" 2% -3 4 .130-32 MTG SCREWS
2
(- ) T ] I r )
- B 1
O il i < mi¥
! ? T
+ & — + 4
9 0| g
—\lON e & ~ _ﬁfo
| B 'l
L y ~_| i
3 i i 22 e
e b K
. z
= >
G35+ 58
PANEL ‘QUTOUT) & DRILLING
L Locha FORMSEMISFLUSH MTG.

PROJECTION MTG.

"
¢
—

PANEL ‘“f’
u L Spia.
Y| ‘e 2 HoLES
Pd SPACER FOR
v THIN PANELS f
m &
218 SCREW < 3q
(FORTHICK L / e
B RANEL UsE i
N - =-18 sTuD) o1 i T
i J 190-32 SCREW o
(FOR THIGK,
PANEL USE mQ
z I .190-32 STUD) bt
(\‘ 4| .y
— DA DIAL IO HOLES A TERMINAL
OR cYTOUT 1 L L NUMBER
I \spote idpere- i i
TERMINAL AND .
MOUNT ING HeTAll s PANEL DRILLING OR CUTOUT FOR

PROJECT\I\ON MTG.,
(FROMT VIEW)

NOTE..ALL DIMENSIONG
el ANCHES

5T7-D-T7902

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










INSTALLATION

w INSTRUCTIONS

L.L. 41-916/TA

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 avadlable
for polarizing the directional elemernt. /The
type HRP relay is used where this residual/cur-
rent is not available, and residualfvoltage
must be used for polarizing the element.

CONSTRUCTION AND OPERATION

These relays consist of two beam-type over-
current unit, a directionalgunit, and an indi-
cating contactor switch. , The trip circuit of
the relay includes the dimrectional contacts in
series with the contdcts .0f one overcurrent
unit, the operation indicator, and the contac-
tor switch. The oth€rpovercurrent unit is used
to start carrier 'signal transmission. Opera-
tion of this, relay “imsConnection with the car-
rier schemé isj,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
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. 41-916.1

*Denotes change from superseded issue.

shell practically filled with tungsten powder.
When this contactWstrikes the rigid stationary
contact, the mevement of the tungsten powder
creates suffieient friction to absorb practi-
cally all «©f thebenergy of impact and thus the
tendencymof “the contact to bounce is reduced
to a minimume 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 melded 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 AUGUST 1957
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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 loops. The
resulting torque is substantially“freeyof wvi-
brations, because the double-frequéncyytorques
that are produced on the two ploops, are equal
and opposite in sign. The fluxhjin each pole
face is lagged on the outsidefedges.® This pro-
duces a torque that counter-balances the cen-
tering torque, caused by themsmall power factor
angle of the moving elementst

Indicating Contactor Switch,Uniti(ICS)

The d-c indicating’ contactor switch is a small
clapper type device.®fA magnetic armature, to
which leaf-spring mounted contactsareattached,
is attracted to the magnetic core upon ener-
gization of.the switch. When the switch closes,
the moving centacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this operation two fingers on the armature de-
fleet @ spring located on the front of the
switeh, “which allows the operation indicator
targét)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 holdingythe
target, provides restraint for the armature
and thus controls the pickup value of the
switch.

CHARACTERISTICS ANDNSETTINGS

The overcurrent unit of(the relays operates
in one cycle or less on @4aluesdof ground fault
current above 200% of thetap setting. The
taps available are:

0.5, 0.75,41.0, 2.0, 4.0, 6.0.

The settings should be made by inserting the
tap screw In “the tap to give the required
pick=-up.

The® carrier - start overcurrent unit at each
linetiterminal is set on a lower tap than the
tripping element at either end of the line.
Thdis Jarrangement 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.

e



* No other settings are jrequired.
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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 switeh will
safely carry this current long enoughiyto£rip
a circuit breaker.

The indicating contactor switch has/ two taps
that provide a pickup setting of 0.2 or 2 am-
peres. To change taps requires conpecting the
lead located in front of the tap block to the
desired setting by means of @ sérew connection.
Set in the
2.0 tap for all carrier<‘relaying applications.

Trip Circuit Constant

Indicating €ontactor, Switch (ICS)

0.2 ampéere tap W6.5 ohms d-c resistance
2.0 ampere tap# 0. 15 ohms d-c resistance

INSTALLATION

The relaygs 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
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

Figa\3“nternal 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 Figire 1. Adjust the stop screw
until the beam is in a horizontal position
when resting against it. Adjust the magnetie
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 is An
the operated position, there should befan .015
inch deflection of the moving comtacts, See
that the spring which carries the gmoving ele-
ment lies flat on the Micarta arm‘with no ini-
tial tension in either directiong, Al'so, make
sure that the flexible pigt@il is¥at least

3/32 inch away from the end of the stationary
contact.

Pass 0.5 ampere thrujthemunit with the tap
screw in the 0.5tap and adjust the beam spring
tension until the,bedm just trips. This spring
tension should hold“thedbeam 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 rést on the front stop pin.
The trippingypoint of the other taps should be
within + 9%wef, the tap values.

Directional Unit

The, upper bearing screw should be screwed
down"until there is only three to four thou-

4

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

sandths of am ‘inch clearance between it and
the shaft,™and then securely locked in posi-
tion Wwitth“the lock nut. This adjustment can
be made“best by carefully screwing down the
top “bearing screw until the double loop fails
t0™®urnWfreely 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

iy
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lLL. 41-916.7A

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 des
grees lag. The contact should not béunce
closed when the unit is suddenly de-engrgized.
Slight readjustment of the left-handystopfmay
be necessary to insure that this does not
happen.

The lever at the bottom of theé™unitgshould
be adjusted so that the unit,will operate with
30 amperes and 0.1 to 0.4 voltyat®the maximum
torque angle. Beforeor after this) adjustment,
short the voltage coilsdand “eheck to insure
that the contacts do not, close on 60 amperes
momentarily applied. [Rais@ing the right-hand
plug under these conditions #ill produce torque
to the right when ¢onsidering the front moving
contact. The tnit ‘¢an be adjusted to just re-
main open under these conditions or adjusted
to operaté with 60" amperes and 0.1 to 0.4
volts at theymaximiim torque angle.

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 drop| freely.

RENEWAL "PARTS

Repair work can be(done most satisfactorily
at the factory. However, interchangeable parts
can be furnished to the customers who are
equipped for“deing repair work. When ordering
parts, always glve the complete name-plate
data.

ENERGY REQUIREMENTS

The ‘typical 60 cycle burdens of the various
circults 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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INSTALLATION

I.L. 41-916.1B

OPERATION e MAINTENANCE

INSTRUCTIO NS

t)‘/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 residual“wolfage
must be used for polarizing the element.

CONSTRUCTION AND OPERAT/ION

These relays consist of two beam-type over-
current unit, a directionalpunit, and an indi-
cating contactor switch. Thejtrip circuit of
the relay includes the directional contacts in
series with the contacts ofW%ene overcurrent
unit, the operation inddeatorp and the contac-
tor switch. Theother|overcurrent unit is used
to start carrier signalytfransmission. Opera-
tion of this relay in connection with the car-
rier scheme isWfully 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 ‘ancurrent 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 filbed with tungsten powder.
When this contact strikes the rigid stationary
contact, the movementsfof the tungsten powder
creates suffieient friction to absorb practi-
cally all ofgthe%energy of impact and thus the
tendency of theycontact to bounce is reduced
to a minimums, 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
eloseydeflecting the spring. Thisprovides the
required contact follow. Current is conducted
intopthe 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 de=
velops forces on the two aluminum loops.” (The
resulting torque is substantially frée of, vi-
brations, because the double-fredquency, torques
that are produced on the two loops“are equal
and opposite in sign. The flux¥in each pole
face is lagged on the outside edges.®This pro-
duces a torque that counterzba@laneées the cen-
tering torque, caused by the{small power factor
angle of the moving elements

Indicating Contactor SwitchyUnity(1CS)

The d-c indicating £ontaeétor switch isa small
clapper type device. A magnetic 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. Also during
this operation two fingers on the armature de-
flect amspring located on the front of the
switchy which allows the operation indicator
target“®o drop. The target is reset from the

2

outside of the case by a push rod located at
the bottom of the cover.

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

CHARACTERISTICS AND SETFINGS

The overcurrent unit of 4the relays operates
in one cycle or less on values of ground fault
current above 200% of 4theltap setting. The
taps available are:

0.5, 0.75100, 2.0, 4.0, 6.0.

The settings should be made by inserting the
tap screwyhin the/tap to give the required
pick-up.

Thedcarrier - start overcurrent unit at each
line terminal is set on a lower tap than the
tripping element at either end of the line.
This aprangement 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.

i
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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 twe, taps
that provide a pickup setting of 042 or, 2 am-
peres. To change taps requires connecting the
lead located in front of the tap block to the
desired setting by means of @ screw connection.
No other settings are requited: Set in the
2.0 tap for all carrier,relaying applications.

Trip Circuit Constant

Indicating Contadtor Switch (ICS)

0.2 ampere tap. 655¢ 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
fromydirt, moisture, excessive vibration, and
heat. )\ Mount the relay vertically by means of
thejyfour mounting holes on theflange 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.23, Internal Schematic of the Type HRP Relay in the
Type FT31 Case.

may be utilized for grounding the relay. The
elec¢trical 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 relday 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 Figlire 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 beamis
in the reset position. When the beam is in
the operated position, there should be an, . 015
inch deflection of the moving contac¢t. See
that the spring which carries the meving ele-
ment lies flat on the Micarta arm with®%no ini-
tial tension in either direction, “3Also, make
sure that the flexible pigtailjis at least
3/32 inch away from the end of the ‘Stationary
contact.

Pass 0.5 ampere thru thefunit with the tap
screw in the 0. 5 tappandfjadjust the beam spring
tension until thedbeamp justy trips. Thisspring
tension should hold «he 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 t+ 5%ef the tap values.

Directiofial, Unit

The, upper bearing screw should be screwed
down until there is only three to four thou-

4

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 mad€ 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

P N
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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 notf bounce
closed when the unit is suddenly de-g€nergized.
Slight readjustment of the left-hand 'Sstop may
be necessary to insure that this“does®not
happen.

The lever at the bottomof themunit, Should be
adjusted so that the unit will operate with
30 amperes and 0.1 to 0.4 velt“at’ the maximum
torque angle. After this adjustment, short the
voltage coils and checksto insure that the con-
tacts do not close on, 60%amperes momentarily
applied. Raising the rdght-hand plug under
these conditions willl produce torque to the
right when considéring.the front moving contact.
The unit cafijpbe“adjusted to just remain open
under thesé conditions or adjusted to operate
with 604amperes and 0.1 to 0.4 volts at the
maximum torque angle. ¢

Indicating Contactor Switch Unit (ICS)

Close the main relay contactsfand 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 dropyfreely.

RENEWAL ,PARTS

Repair work caf beldone most satisfactorily
at the factory. However, interchangeable parts
can be furnished to the customers who are
equipped for“doing repair work. When ordering
parts, aliways 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

.6 v.a.
6.7 v.a.

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

Directional unit polarizing circuit:
4.8 v.a.

At 5.0 amperes 10° lag
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INSTALLATION

Westinghouse IL.L. 41-916,1C
OPERATION e MAINTENANCE

INSTRUCTIO NS

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 residual eur-
rent is not available, and residualgvoltage
must be used for polarizing the element.

CONSTRUCTION AND OPERAT LON

These relays consist of two beam-type over-
current unit, a directional unift, and an indi-
cating contactor switch. The, trip€ircuit of
the relay includes the dire¢tional contacts in
series with the contacdts ofyone overcurrent
unit, the operation indicater, “and the contac-
tor switch. Theother @vercurrent unit is used
to start carrier signal transmission. Opera-
tion of this relayg#iniconnection with the car-
rier scheme isy fully'described in I. L. 41-904.

Overcurrent Unit_

The construction details of the two overcur-
rent unit areWshown in Figure 1. The element
consists of a pivoted beam with contact arm on
one end and,a restraining spring acting on the
other. The beam is pulled down to make contact
by,a eurrent 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 issvue.

shell practically fiddbed with tungsten powder.
When this contact strikesythe rigid stationary
contact, the movement of the tungsten powder
creates sufficient“friction to absorb practi-
cally all of thelenergy of impact and thus the
tendency of they,contact to bounce is reduced
to a minimum. The moving contact is loosely
mounteddon'the beam and held in place by a leaf
spring..) Thejconstruction is such that the beam
continuesato move slightly after the contacts
closejdeflecting the spring. This provides the
required contact follow. Current is conducted
inte, 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 APRIL 1961
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Fig. 1 Sectional View of the Overcurrent Units.

on a thin leaf spring. The statioil ary silver
contacts are mounted on the molded (over. 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 loops., The
resulting torque is substantially free of «wi-
brations, because the double-frequency“torgues
that are produced on the two loopS are equal
and opposite in sign. The flux in,each pole
face is lagged on the outside edges. “This pro-
duces a torque that counter-palances the cen-
tering torque, caused by the small/power factor
angle of the moving elementh

Indicating Contactor Switch Unit (1CS)

The d-c indicatdng c¢ontactor switch is a small
clapper type devieé. Afmagnetic armature, to
which leaf-spring mounted contactsare attached,
is attracted to the magnetic core upon ener-
gization of the switch. When the switch closes,
the movingfcontacts bridge two stationary con-
tacts, completing the trip circuit. Alsoduring
this operation two fingers on the armature de-
flectha Spring located on the front of the
swifbeh,ywhich allows the operation indicator
target to drop. The target is reset from the

2

outside of the case by a push rod located at
the bottom of the cover.

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

CHARACTERISTICS AND SETFINGS

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

0.5, 0.75, (1.052.0, 4.0, 6.0.

The settings(should be made by inserting the
tap screw'in, thestap to give the required
pick-up.

The, carrier - start overcurrent unit at each
line texminal is set on a lower tap than the
* tripping “€lement at the opposite end of the
line. “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.

e
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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 conax
tacts of the indicating contactor switch will
safely carry this current long enough o trip
a circuit breaker.

The indicating contactor switch has“two “taps
that provide a pickup setting of 0¢2ypor-2 am-
peres. To change taps requires conngecting the
lead located in front of the tapwbloeck to the
desired setting by means of,a s¢rew connection.
No other settings are required. Set in the
2.0 tap for all carrier relayingpapplications.

Trip Circuit Constant

Indicating Contaeter Switch (ICS)

0.2 amperedtap 6. 5/ ohms d-c resistance
2.0 ampere tapy 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 theflange for semi-
fhush mounting or by means of the rear mount-
ing stud or studs for projection mounting.
Either a mounting stud or the mounting screws

Fig. 3VInternal 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 FIRK 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 cénmn-
tact for an .020 inch gap when the beam is in
the reset position. When the beam i§1In
the operated position, there should be an 045
inch deflection of the moving contact. Sée that
the spring which is carried by thegqmoving ele-
ment lies flat on the micarta arm with,no"™ini-
tial tension in either directiong Also,» make
sure that the flexible pigtaill isWat least
3/32 inch away from the end ofmtheystationary
contact.

Pass 0.5 ampere thru the unit with the tap
screw in theO0.5tap and adjust the beam spring
tension until the bBeam just trips. Thisspring
tension should hold the beamin the reset posi-
tion, and when theybeamdis tripped on 0.5 am-
pere, the beam shouldydeflect the moving con-
tact spring and rest on the front stop pin.
The tripping point,of the other taps should be
within + 5%,0f the tap values.

Directional Uni%

The “upper bearing screw should be screwed
downuntil there is only three to four thou-

4

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

sandths of lan ‘'inch/ clearance between it and
the shaft, ‘andyjthen securely locked in posi-
tion withythe)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
turn. WGreat care must be taken in making this
adjmstment 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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1.L. 41.916,1C

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 direé-
tion with 120 volts and 5.0 amperes at 60 de-
grees lag. The right-hand stationaryfcontact
should then be turned 1/6th of a turm,t@ ob-

% tain .005 inch contact follow. Adjusty thejrear

left-hand stationary contact to just milss the
moving contact. Reverse the connections,to one
circuit and adjust the left hand 'stiop /so that
the moving contact just barely misses the left-
hand stationary contact. Also ‘adjust the rear
right-hand stationary contacty, to just miss
the moving contact. Adjustiythe Spring tension
so that the contact justieloses with 2.5 volts
and 4 amperes at 60 degréés lag. Energize the
unit in the opening ‘direction with 120 volts
and 60 amperes at 240, dégrees lag. The contact
should not bounce closed when the unit is sud-
denly de-energized.wSlight readjustment of the
left-hand &Stop, mayybe necessary to insure that
this does not happen.

The Lever at the bottom of the unit should
be adjusted so that the unit will operate with

% 25 amperesgand 0.1 to 0.4 volt at the maximum

torque angle. After this adjustment, short the
voltage coils and check to insure that the con-
taets ‘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 té just remain
open under these conditions ory, adjusted to
operate with 60 amperes and 0.1 to 0.4 volts
at the maximum torque angle.

Indicating Contactor Switch Unit (1CS)

Close the main relayWeontacts and pass suf-
ficient d-c current through the trip circuit
to close the contacts 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

Repairfwork can be done most satisfactorily
at theyfaétory. 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:

0.5 amp. tap at 0.5 amps. .6 v.a. 41° lag
6.0 amp. tap at 6.0 amps. 3.8 v.a. 36° lag

Directional element polarizing circuit:
At 120 volts. 6.9 v.a. 42° lag

HRK Relay Only

Directional unit and overcurrent unit in series:

0.5 amp. tap at 0.5 amps. .6 v.a. 41° lag
6.0 amp. tap at 6.0 amps. 6.7 v.a. 40° lag

Directional unit polarizing circuit:

At 5.0 amperes 4.8 v.a. 10° lag
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