INSTALLATION o

INSTRUCTIONS

l. L. 41-916
OPERATION ¢ 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
moving parts operate freely, inspect the con-
tacts 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 1n the carrier re-
laying scheme using plate keyed carrier sets.
The type HRK relay 1s used where residual cur-
rent from the power transformer banks is
available for polarizing the directional ele-
ment. The type HRP relay 18 used where this
resldual current is mnot avallable, and
residual voltage must be used for polarizing
the element.

CONSTRUCTION AND OPERATION

These relays consist of two beam-type over-
current elements, a directional element, seal-
in contactor switch, and operation indicator.
The trip circuit of the relay includes the
directional contacts in series with the con-
tacts of one overcurrent element, the opera-
tion indicator, and the contactor swltch. The
Other overcurrent element 1is wused toc start
carrier signal transmission. Oparation of
this relay 1n connection with the carrier
scheme is fully described in I. L. 41-600.6.

Overcurrent Element

The construction detalls of the two over-
current elements are shown in Figure 1. The
element consists of a plvoted beam with con-

SUPERSEDES |I. L. 41-602.10
(New I. L. Number—No Changes)

tact arm on one end and a restralning spring
acting on the other. The beam 1s pulled down
to make contact by a current coil, and resets
through the action of the restraining spring.

The moving contact 1is a thin-walled silver
shell practically filled with tungsten powder.
When this contact strikes the rigid stationary
contact, the movement of the tungsten powder
creates sufficlent frictlon to absorb practi-
cally all of the energy of lmpact and thus the
tendency of the contact to bounce is reduced
to a minimum. The moving contact 1s loosely
mounted on the beam and held 1n place by a
leaf spring. The construction is such that
the beam continues to move slightly after the
contacts close deflecting the spring. This
provides the required contact follow. Current
is conducted into the moving contact by means
of a flexible metal ribbon.

Directional Element

The directional element 1s made up of five
basic parts: the die-cast aluminum frame, the
electromagnet, the molded cover assembly, the
moving element assembly, and the bridge and
upper bearing pin assembly. The lower bearing
pin and the magnetic core with its adjustment
lever are mounted on the frame. The electro-
magnet has two series-connected polarizing
coils mounted dlametrically opposite one an-
other, two series-connected current colls
mounted diametrically opposite one another and
two magnetic 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 1In
the bridge that mounts on the two longer studs
of the electromagnet. The stops for the mov-
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Fig. 1—Sectional View of the Overcurrent Elements.
ing element are mounted on the cover and are
easily accessible for the adjustment of the

contact travel. The spring adjuster seats on
attached to the con-

tact through a spiral spring.

the molded cover and 1s
The moving con-
shells
powder and

tact 1s made of two thin-walled silver
practically filled with tungsten
back on a

meunted Dback to thin leaf spring.

The stationary silver contacts are mounted on
The electrical connection
to the

through the spiral and spring

the molded cover.
from the
moving contact,

is made stationary contact

adjuster to the spring adjuster clamp. The

flux in each pole face is lagged on the out-
side

torque that

edges by copper loops. This produces a

counter-balances the centering
torque, caused by the small power factor angle

of the moving element.

The torque of the element 1s produced by the
of the and flux which
develops forces on the two loops.
The resulting torque 1s substantlally free of

interaction current

aluminum
vibrations, because the double-frequency
torques that are produced on the two loops are
The flux in each

outside

a torque that counter-balances

equal and opposite in sign.

pole face 1s lagged on the edges.
This
the centering

power factor angle of the moving element.

produces

torque, caused Dby the small

Seal-In Contactor Switch

The seal-in d-c contactor switch (CS) in the

relay is a small solenoid type switch. A

cylindrical plunger with a silver disc mounted

on its lower end moves the core of the sole-
noid.
bridges three silver stationary contacts. The

coll is in

As the plunger travels upward, the disc

series with the maliln contacts of

the relay and with the ¢trip coil of the
breaker. When the relay contacts close, the
coll becomes energized and closes the switch
contacts. This shunts the main relay con-

tacts, thereby relieving them of the duty of

carrying tripping current. These contacts re-
main closed untll the trip circuit 1s opened
breaker. The
a third

connected to a terminal on the

by the auxiliary switch on the
contactor switch is
point which 1s
relay to operate a bell alarm.

equipped wlth

switch
1.0 amperes, but the trip circuit

The seal-1in contactor operates on a
minimum of
at least 4 or 5 amperes 1n order
to keep the time of operation of the switch to

a minimum and provide posltive operation.

should draw

Operation Indlcator

indicator 1s a small solenold
When the

a spring-restrained arm-

The operation
coll connected in the trip circult.
coil 1is
ature releases the white target which falls by
gravity to show the completion of the trip
circult. The high-speed action of the 1ndl-
obtailned by a welight
through a leaf

energized,

cator is fastening

spring to the armature. The
added 1inertla causes the armature to continue
its motion

cuited.

CHARACTERISTICS AND SETTINGS

after the coll has been short-cir-

The overcurrent element of the relays oper-
ates in one ecycle or less on values of ground
fault above 200% of the tap setting.

The taps available are:

current

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

The settings should be made by inserting the

tap screw 1n the tap to glve the required
plck-up.
The carrier - start overcurrent element at

each line terminal is set on a lower tap than
either end of the
arrangement Iinsures proper block-

the +tripping element at
This

ing for remote external

line.
faults which may not
pick up both overcurrent elements at each line

terminal.
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Fig. 2—Internal Schematic of the Type HRK Relays in the
Type FT Case. The Relays in the Standard Case
Have the Same Terminals But With the Test Switches

Omitted.
Select a tap for the tripping overcurrent
element {left-hand, front view) which will

allow tripping the minimum internal
fault. Set the carrier-start element {right-
hand, front view) on the next lower tap.

ground

The HRK relay is
polarization with maximum torque occuring when
leads the
The minimum pick-up has

designed for current

current
to 35°
been set Dby the spring tension to be approxi-

the operating polarizing

current 30°
current circuits are

mately 1.0 ampere when

connected in seriles. Greater sensitivity may
be obtalned by decreasing the spring tension;
however, this will also decrease the restoring

force when the element 1s de-energized.

The HRP relay 1is designed for ' potential
polarization with an internal phase shifter so
that the maximum torque occurs when the oper-
the

approximately 60 degrees.
set by the

approximately 2.5

ating current lags residual voltage by

The minimum pick up
has been spring tension to be
volts and 4 ampere at

maximum torque.

Fig. 3—Internal Schematic of the Type HRP Relays in the
Type FT Case. The Relays in the Standard Case
Have the Same Terminals But With the Test Switches
Omiitted.

INSTALLATION

switchboard
or their equivalent 1n a location free

The relays should be mounted on
panels
from dirt,
heat.
the two mounting studs for

molsture, excessive vibration and

Mount the relay vertically be means of
the standard cases
and the type FT projectlon case or by means of

the flange for the
Either of the

may be utilized for

the four mounting holes on
seml-flush type FT case. studs

or the mounting screws
The

nectlons may be made direct to the

grounding the relay. electrical con-
terminals
by means of screws for steel panel mounting or
to terminal studs furnlshed with the relay for
The

in-

ebony-asbestos or slate panel mounting.
terminal studs may be easily removed or
the studs and

then turning the proper nut with a wrench.

serted by locking two nuts on

The external the
type HRK and HRP relays are shown in Figures %
and 5.
(supplied with all carrier orders)
consulted for the details of

connections of these relays.

a-c connections of both

The carrier relaylng d-c schematic
should be

the external d-c
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Fig. 4—External A-C Connections of the Type HEK Relay.

ADJUSTMENTS

The proper insure correct

of thils relay have been made at the

adjustments to
operation
factory and should not be disturbed after re-
If the adJustments
have been changed, the relay taken apart for
deglired to check the ad-
at regular maintenance periods, the

ceipt by the customer.

repairs, or if it 1s
Justments
instructions below should be followed.

All contacts should be periodically cleaned
with a fine flle. S#1002110 file 1s recom-
mended for this purpose. The use of abraslve
material for cleaning contacts
mended, because of the
small particles in the face of the soft silver

danger of embedding

and thus impairing the contact.

Overcurrent Elements

Refer to the stop screw
until the in a horizontal positlion
resting against it. Adjust the magnetic
gap to .020 inch. This 1s the gap between the
stop pin. Adjust the statlonary
contact for an .020 inch gap when the beam 1s
in the reset position. When the
the operated position, there should be an .015
inch deflection of the moving contact. See
that the spring which carries the moving ele-
flat

Figure 1. AdJjust

beam 1s

when

beam and the

beam 1s 1n

ment lles on the Micarta arm with no

1s not recom~

Fig. 5—External A-C Connections of the Type HRP Relay,

initial tension 1in elther direction. Also,
make sure that the flexible pligtall 1is at
least 3/32 inch from the end of the
stationary contact.

away

Pass 0.5 ampere thru the element with the
tap screw in the 0.5 tap and adjust the beam
spring tension wuntil the beam Just trips.
should hold the beam in

the reset position, and when the

This spring tension
beam is
tripped on 0.5 ampere, the beam should deflect
contact and rest on the

the moving spring

front stop pin. The tripping point of the
other taps should be within * 5% of the tap
values.

Directional Element

The upper bearing screw should Dbe screwed
down until there 1s only three to four
thousandths of an inch clearance between it

and the shaft, and then securely locked in
position with the lock nut. This
best by carefully screwing down
double loop

adjustment
can be made
the top bearing screw until the
faills to turn freely and then backing up 1/8"
of a turn. Great care must be taken 1n making

this adJustment to prevent damage to the bear-

ings.
The travel of the moving contact is limited
by the stationary contacts mounted on the
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molded cover. The contact gap should be ad- direction by passing 60 amperes through the
Justed as follows: With the moving contact current circults in series. The contact
centered between the studs, close the contact should not bounce closed when the element is

gaps by advancing the two front stationary suddenly de-energized. Slight readjustment of
contacts. Then back off the right-hand the left-hand stop may be necessary to insure
stationary contact .035 inch and look both that this does not happen. The magnetic plugs

contacts 1n place. The front contact spring which are accessible through the molded cover
should be positioned 1n the center of the .020 are used to adjust for zero torque with cur-
inch slot of the aluminum guard by means of rent only in the operating coils. Raising the

the small adjusting screw located on the nut
plate that holds the spring on the moving

right hand plug will produce torque to the

right when considering the front moving con-
element. The complete moving element 1s tact.

limited 1in travel by two stop screws located
Type HRP relays only - The moving element
on the molded cover assembly.
stops should be adjusted so that the moving

Type HRK relays only - The moving element contact Just touches the stationary contact
stops should be adjusted so that the moving when energized in the closing direction with
contact Just touches the stationary contact 120 volts and 5.0 amperes at 60 degrees lag.
when energized in the c¢losing direction with The right-hand stationary contact should then
5.0 amperes 1n phase in the current circuits. be turned 1/6th of a turn to obtain .005 inch
The right-hand stationary contact should be contact follow. The rear and left stationary
turned 1/6th of a turn to obtain .005 inch contact stops should be adjusted to barely
contact follow. The rear and left stationary miss the moving contact when energized as
contact‘ stops should be adjusted to barely above. Energize the element in the opening
miss the moving contact when energized as direction with 120 volts and 60 amperes at 240
above. Energize the element in the opening degrees lag. The contact should not bounce

D 512 ’ ’r- e T ey
" ” -
|+ PSR fhint pakiers
T r46:~‘7‘1; ] }
:ﬂ&§ ;P! !
| F bl i
T oo ij;iy,_ JHJJ, _%_jf,j
7 om | J b -
! f;"i_;‘fﬂ I
Ao Aty -
[akicmans =
ar H{f) Rl = ;j
] T =
-1k  — \tr)osszE TSuTncu X Panecd
JFESE ]

v -
3 / -}
DIA DRILL OIA DRILL. OPENINGS FOR S
4roR THICK 32 Ghioles)  TMINPANEL ¢ 190 32 TERMSCREW & STUDS R
PANELS MOUNTING i«zomouuTWG SCREW 3

& STuDS

39-C-gk2
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TYPES HRK AND HRP RELAYS

closed when the element is suddenly de-ener-
gized, Slight readjustment of the 1left-hand
stop may be necessary to insure that this does
not happen.

The 1lever at the bottom of the element
should be adjusted so that the element will
operate with 30 amperes and 0.1 to 0.4 volt at
the maximum torque angle. Before or after
this adjustment, short the voltage colls and
check to insure that the contacts do not close
on 60 amperes momentarily applled. Raising
the right-hand plug under these conditions
will produce torque to the right when con-
sidering the front moving contact. The ele-
ment can be adjusted to just remain open under
thegse conditions or adjusted to operate with
60 amperes and 0.1 to 0.4 volts at the maximum

torque angle.

Seal-In Contactor Switch

Adjust the stationary core of the switch for
a clearance between the statlonary core and
the moving core of .025 inch when the switch

is picked up. This can be done by turning the
relay up-side-down, or by disconnecting the
switch and turning 1t up-side-down. Then
screw up the core screw until the moving core
starts rotating. Now, back off the core screw
until the moving core stops rotating. This
indicates the point where the play 1in the
assembly 1s taken up, and where the moving
core Just separates from the stationary core
screw. Back off the core screw gpproximately
one turn and lock in place. This prevents the
moving core from striking and sticking to the
stationary core because of residual magnetism.
Adjust the contact clearance for 3/32 inch by
means of the two small nuts on elther side of
the Micarta disc. The switch should pick wup

at 1 ampere d-c. Test for sticking after 30
amperes d-c have been passed through the coll.
The coll resistance is approximately 0.84% ohm.

Operation Indicator

Adjust the 1indicator to operate at 1.0
ampere d-c gradually applied. Test for stick-

65 — N
i
3&—4 67 i
I
| | DL
. |
X o
I ‘T’ «r&z:::%
| wr our |
! "*r”q‘ OPENING FOR 1
W™ X THIN PANEL !
b |
|
R MAX !
For CI.\IT our L/ ‘
T — A TN
k@l’ o }K/ﬂmu 2% e
e . e
N 2 7 — 90 TEAm,
‘ ‘ T ?"—7——7—;#———-— { } . % S’ovnn. €
I 3 Sin
| 3y i»; ~ il
® XL A ? N | 190-32 TERM
‘ | :»\2) Dot ‘\N!"’W | ] scRews
" i @ ? LS 2t~
~ ‘4‘ N ol T i n\.’ 1‘ \ -
by N s SN |
[') © r% £ Lo '?‘T “ ‘ ;
; [ ofyian ! | ! i
! : b 51 WY ! . wP To v
I './\ oy \‘? b : Y™ ThHicx paneL
11 P L R TTTTEL L |
z IRIS-TES NI L
J + a8 ]
7T N - [ N
¢ e
NJ f : 5 | e MG sTUDS
b / e [t -2
1A HOLE ; | [ N S — j
(DRILL HOLES AS 01%1 | €
PER TAGLE) : 3 o1a HouE
FOm TaiCK PANEL 25+ 27 woucs)

9-B-2021
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the
approximately

ing after 30 amperes d-c is passed thru
coll. The coil
0.16 ohm.

ing the two

resistance 1is
Adjustments may be made by loosen-
the under side of the
assembly, and moving the bracket forward or

SCrews on

backward. Also, the amount of overhang of the
armature on the latch may be adjusted by means
of the small screw bearing on the flat spring
carrying the inertia weight. The best adjust-
ment will wusually be found when this

Just touches the flat spring with the armature

SCcrew

in the reset position. If the two helical
springs which reset the armature are replaced
by new springs, they should be weakened

slightly by stretching just beyond the elastic
limit.

RENEWAL PARTS

ENERGY REQUIREMENTS

The typical 60 cycle
circults of these relays are as follows:
HRP Relay Only
_y )

burdens of the various

Directional element and overcurrent elements
in series:

0.5 amp. tap at 0.5 amps. .6 v.a. 41° 1ag
6.0 amp. tap at 6.0 amps. 3.8 v.a. 36° lag

Directional element polarizing circult:

At 120 volts. 6.9 v.a. 42° 1ag

HRK Relay Only

Directional
In series:

element and overcurrent elements

Repair work can be done most satisfactorily 0.5 amp. tap at 0.5 amps. .6 v.a. 41° lag
at the factory. However, interchangeable 6.0 amp. tap at 6.0 amps. 6.7 v.a. 40° 1ag
parts can be furnished to the customers who
are equipped for doing repair work. When Directional element polarlzing circuilt:
ordering parts, always give the complete name-
plate data. At 5.0 amperes 4.8 v.a. 10° lag
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Fig. 8—Outline and Drilling Plan for the M10 Semi-Flush Type FT Case. For Reference Only.




WESTINGHOUSE ELECTRIC CORPORATION
METER DIVISION NEWARK, N.J.

Printed in U, 8. A,





