INSTALLATION

I. L. 41-176

OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE HD CURRENT BALANCE RELAY

CAUTION Before putting relays
all blocking
serted for the

during

into service,
remove wvhich may have been in-
purpose of securing the parts

that all

inspect the contacts to

shipment, make sure moving
parts operate freely,
see that

and operate

they are clean and close properly,
the relay to check the settings

and electrical connections.

APPLICATION

The type HD differential
speed

relay 1s a high-
differential
protection of parallel lines on both line and
It has double throw contacts,
the
tection of one end of a palr of parallel lines
vith the use of

relays and one ground relay.

inductor-loop r«lay for
ground faults.

making possible balanced current pxio=

only four relays, three phase

This relay may be used at the tramsmission

end of any number of parallel Aine§,of equal

impedance, and at the receivingf end of any

number of parallel lines 1infa sys&tem having a
at both“endsy, or at the
ceiving end of three or(moreyparallel feeders
It“eannot be used at the
8ingle of radial
sinceg currents in the relay

and the

source of power re-
in a radial system.

receiving end of a pair

parallel feeders,
in this case

wouldjalways be equal,

relay wvould notf operate.

CONSTRUCTION AND OPERATION

The “eplay 1gPof the 1inductor-loop type in
which thealy Moop 1s pivoted at each end, and
forms th- secondary of a small transformer.

Th~ primary of the transformer consists of two
gymmetrically tapp~d windings, Tland Tg, which
that with in the
IThes flowing in the the cur-
rent ~vhich flows in the loop
to the differznc-
(Fisure 1).

ark so connected currents
same direction,
is proportional

of the two line currents.
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Fig. 1—Single Line Schematic Diagram of the Operating
Element.

The loop 1s located in a magnetic field pro-
These
are adding

duced by two current coils, C; and Cso.
are so connected that their fluxes
when the currents 1in the lines are flowing in

the same direction. The field thus produced

is proportional to the sum of the two 1line
currents.

From the above, it is obvious that, with
currents in the lines in opposite directions,
the transformer primary windings will ©be
adding, and the windings producing the field

w11l be bucking.

rents in the lines,
*

EFFECTIVE OCTOBER 1956

Therefore,
either

with equal cur-
in the same or in
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Fig. 2—Internal Schematic of the Type HD Relay in the
Standard Case.

opposlte directions, no torque 1s produced,
since 1n one case there 1s no current 1in the
loop, and 1n the other case there 1s no flux
In the gap. If, however, the currents are un-
equal, elther 1n the =same or opposlite diy
rections, a torque 1s produced to trip the
breaker on the llne having the higher current.

The moving contact assembly 1s fastened
solidly to the loop by means of a smallgbar Of
Micarta. The statlonary contacts dare Qocated
so that a travel of approximately 1/4I16%, elther
way of the moving contact will cl@8e the’trip
circult by bridging the two stationary con-
tacts, and trip the ©breaker gon thef'line 1in
fault.

Also mounted on the,loop I8 a small plece of
soft 1ron, wvhich forms,themfarmature of two
holding colls. Thése gollspare energlzed when
the maln contactsigeldse, thus holding the con-
tacts positively cloesed, and preventing
vibratlon of the contacts under conditions of
excesslvely high torque, such as 1s the case
wvhere thereyls a large difference 1n the cur-
rents 1n theW\lines durlng a fault. Reference
to the schematics, Flgs. 2 or 3, show that the
holding cokls remain energized as long as the
malngpcontactor switch 1s picked up, since

Fig. 3—InternalySchematic of the Type HD Reluy in the
Type FE, Case:

these gcoils are 1In serlies wilth the trip
clrcudt. In some cases the 1Inductance of the
trip ¢old, of the breaker 1s so high that 1t
preventsd the trip coll current from bullding
up sufficiently fast to lnsure the proper
operatlion of the holding coll and contactor
switch of the relay durlng the excesslvely
high torque conditilons. In such cases, the
use of two resistors 1s recommended, as shown
by R 1n Figs. 10 or 11. The 2 amperes of non-
Inductlive current drawvn by these resistors
acts Instantly to energlze the holdling coil
and contactor switch coll, thus insuring a
poslitive closure and seal 1n of the trip
circuit. A wilre wound porcelain tube type re-
sistor 1s satisfactory for thls purpose. The
6" or 6-1/2" tube 1s suggested. Two operation
Indicators and two contactor switches are pro-
vided. The left-hand operation indicator is
wired in the 1left-hand contact circult and,
similarly, the right-hand operatlion 1ndicator
1s wired in the right-hand contact circult.

The resistance of the relay trip circuit is
approximately 1.0 ohm. The maln contacts of
the relay will safely close 30 amperes at 125
volts d-c and the contactor swiltch contacts

wlll safely carry this current untll the aux-

“

i’



TYPE HD RELAY

I. L. 4)6V76

1liary switch on the breaker

clrcult.

opens the trip

The relay balances the current 1n one paral-
lel line agalnst that 1n the other, and will
trip only wvhen the current difference reaches

a pre-determined value. Thils, tripplng value
1s determined by the tap on the relay, and the
lightly

Reference to Figs. 5 or 7 shows

value of secondary current 1in the
loaded 1line.

the tripplng characteristics of the relay for

conditions where the currents are flowlng 1n
the same direction 1n the lines. Figs. 6 or 8
show the tripping characteristics for the
conditions where one current 1s flowlng into

the bus and the other current 1s flowlng away

from the bus (Currents 1n opposite di-

rections).

CHARACTERISTICS AND SETTINGS

characterisfics are shown in
7 and 8 for the line relay and
ground relay respectilvely.

The operating
Flgures 5, 6,

The tap values of the relays are as followsz

Line Relay 1.5 2 3 4

Ground Relay .5 .8 1.3 2

These tap values represent the ddfferentlal
current necessary to trip themrelay’ with 60

and 30 amperes secondarny representing the
relay in the good line 1n _the casé of the 1line
relay and ground relay,q respeectively. For
occurs near the
and 30
amperes flows 1n the good line, and 30.5 amp-
In the “faulted line,

relay will just/closé its contacts

example, 1f a ground¥fault
remote end of twogparaldel 1lines,

eres flows the ground
1f used on
the .5 tap, these ,currents

direction.

belng in the same

It willibe ndted from the curves, Flgures 5
to 8, that the
difference current than the tap value when the
This 1s

This
of the relay 1s a de-

relay will trip on a smaller
currentsfare in opposite directions.

particularly true for the ground relay.
sensitivity
sirable characteristic,

Thereased
since currents cannot
flow 1n opposlte directlons, unless there 1s a
fault within the sectlon belng protected.

The most
proper settlngs for the relay are:

lmportant factors in chooéing the

1. Normal load current.

2. Short Circuilt Current (secondary
amperes).

3. Accuracy of current transformers.

1). Normal load current ¥s lmportant since 1t
determines the value_of“‘Gcurrent 1in one line

when the other 1s out ©fiyservice. Thus, 1f the

load current 1s, anything up to 3 secondary
amperes, the relayimay safely be used on the
1.5 tap, since Wmore than 6 amperes (double

load current) I§prequired to operate the relay
wvith only Load currents
higher thanjthls will necessitate the use of a
higher tap.

one line 1n service.

2). The magnitude
cipcult’current
the location on the
curve at which the relay will

of the
1s important,

short -
1t de-
characteristic

secondary
since
termines
operate. Since
at higher
transformer
ratio should be chosen which will give as high
a current 1in the relay during fault conditions

the relay becomes more sensitive

secondary currents, a current

as possilble,
outlined under (1).

keepling in mind the requlrements

3). The satisfactory functioning of the relay
during faults outside the section depends upon
of the transformers.

the accuracy current

During heavy through faults a difference in

current transformer output equal to the trip

value of the relay would glve a false oper-

atlon. The selection of the proper tap on the
relay, therefore, 1s Influenced by the accu-
racy of the current transformers, and a tap
sufficiently high pust be chosen, which will

prevent false tripping on heavy through faults.

* ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of thils relay have been made at the
factory and should not be disturbed
by the If the

have been changed, the relay taken apart for
or 1f 1t 1s desired to check the

ad justments at regular malntenance

after re-

celpt customer. ad justments
repalrs,

perlods,
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the instructions below should be followed.

% All contacts should be cleaned periodically.
A contact burnisher S#182A830HO1 is recommended
for this purpose. The use of abrasive material
for cleaning contacts 1s not recommended, be-
cause of the danger of embedding small parti-
cles in the face of the soft silver and thus
impairing the contact.

Loosen the spring holders and adjust both

slides for zero initial spring tension. Then
pass 60 amperes for the line relay (30 amperes
for the ground relay) through the two colls in
serles 1n the same direction. (Current 1in
terminal 7, out 8, 1in 10, out 9. The loop

should not get warm for this test). The loop

has a centering torque for this condition, and
Check the
center adjustlng 1lever to agree with this
posltlion. It 1s easiler to check this position
by using a very slight amount of 1nitilal

willl center 1tself accordingly.

tension on both springs but 1t must be possi-

ble to remove all spring tension, or 4iffi-
culty wil1ll be experienced later. When the
center adjusting lever has been adjusted as

above, see that both spring arms strilke the
pin on the loop and the center adjusting leyer
at the same time, when the relay 1s dex

energlzed.
rected by bending the vertlcal part of the
center adjuster, as required. Summarlzdfig the
above, the pin on the loop must he 1in contact
with both spring arms, and both springwarms
must be 1n contact with the center adjuster,
when the relay 1s de-energlzed.

Preliminary mechanlicalgfagjustments of the
contacts and holding,coll cOre screws are made
as follows: Adjustgthelstatdionary contacts so

that there 1s & gdp of 3/64" between the

moving contact an@, the rgar stationary contact
on each side. Adjusgt the front contact so

that the moving contact strikes both front and

rear contacts at, the same time. Adjust the

holding cofl core screws so that the stationa-

ry contacts\ are deflected .010" before the
armature on the loop strikes the holding coil
core. WIth’ the 1loop 1n thils position, the

back "stop screws should clear the stationary

céntacts by approximately .005".

If they do not, this may be cbr-

SPRING
HOLDER SPRING
HOL DER
CEN
ADJUSTI

Fig. 4—Detail ¢f the Spring Holders and Center Adjusting
Lever.

CALIBRATION

NOTE:; jAll “eurrent readlngs should be taken
wlth guddenly applied currents. This duplil-
cates service condlitions, hence the readings
shouldibe taken thls way. Readlngs taken wilth
gradually Increased currents will give
different results. When checking the relay
with heavy currents in the opposite direction,
fhe loop heats very quickly, hence final
readings should be taken only after the loop
has been thoroughly cooled. An air hose will
facllitate cooling both the loop and the coills
vhen testing at high currents.

Line Relay

Connect as per Flgure 9, and adjust the load
to glve Al = 60 amperes, and Ap = 1.5 amperes.
Adjust the spring tenslon so that the relay
just trips to the 1left when the currents are
suddenly applied, both tap screws belng 1n the
1.5 taps. Wilth A1 = zero amperes, the current,
Ao, to trip in one slde only should be between
7 and 9 amperes. Then, reverse the con-
nectlions to termlnals 7 and 9 and adjust the
spring for correct closing of the right-hand
contacts at Aj = 60 amperes, and Ap = 1.5
amperes.

To check for correct operatlion with currents
1n opposite direction, connect as per Figure 9,
except reverse the connectlons to terminals 9

g
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and 10. Thils checks tripping of the left-hand
contacts. Beglnning with thils set-up, reverse
the connectlons to terminals 7 and 10 to check
the right-hand contacts. Check tripping
values for both left-hand and right-hand con-
tacts before making any adjustments. The
difference current to trlp should be between
1.0 and 1.5 amperes (tap 1.5) and the differ-
ence between the values for the left-hand and
right-hand contacts 1s kept to within .25 amp-
If the
tripplng values are not within these limits,

eres 1n the factory ad justment.

they may be corrected by turning out the
holding magnet core screw slightly on the slde
requiring too much current to trip, or, 1f
(This method 1s ef-
fective because the holding coll cores affect
the distribution of the stray fleld from the
loop, and not ©because of thelr own coils,

necessary, dolng both.

slnce they are not energlzed with d-c until
after the contacts close.) After sach such
adjustment of the holding coll cores, they
should be locked in place by m=sans of the lock
nuts provided. Any such readjustment of the
cores, as described, makes 1t necessary, of
course, to trim up the adjustment of the
statlonary contacts, since the 1limit of travel
of the loop 1s affected. Also, the tripping
current should be checked agaln with the cum-
after the above
1s complete, for possible minor readjustment
In this recheck“the
factory limits are 1.35 to 1.65 amperesg on the
1.5 taps with A; = 60 amperes.

rents in the same direction,
of the spring tension.

If necessary
to change the spring tension, the (' values to
trip with currents 1n opposite directlon

should be checked agailn.

If the colls and lron _arejever replaced,
make sure that the lamingtléng are uniformly
stacked, and that there, are the same number of
short and long laminationsp

Ground Relay

This 1s calibrated and checked the same way
as the llpne Telay, except that the values are
(Tap .5).

Currents 1n same directlon:

125 V. O.C.
—tliv g0 1 PUSH BUTTOMN
RESET
{Z}ﬁJuLn
E@ @+ \_a0zusz, ron
® @
ke @
@ +®
HD RELAY
FRONT VIEW
TO REVEASE TRIPPING DIRECTION.
REVEASE CONNICTIONS TO TERMINALS 7 § 9.
1-D-2128

Fig. 9—Diagram of Test, Connections. Currents in Same
Direction.

Ay ="30 “amperes
Ay B 45 to .55

Current iIn one side only:
A>" = 2.5 to 3.5 amperes
Currents 1n opposite directlon:

A, = 30 amperes
*Ao = .050 ampere or more.

*Values for left-hand and right-hand side within
+ 10% of thelr average value.

It 1s to be noted that the ground relay 1s
of the tap
value when the currents are in opposite di-
rection than the llne relay 1s.

much more sensitive 1n percent

However, as
has been mentlioned previously, thils 1s an

advantage 1lnstead of a disadvantage.

RENEWAL PARTS

Repalr work can be done most satisfactorily

at the factory. Howvever, Interchangeable
parts can be furnished to the custemers who
are equlpped for dolng repalr work. When

ordering parts, always glve the complete name-

plate data.
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ENERGY REQUIREMENTS Burdens with both lines energlzed fand cur-

rents 1n the same dlrections 1n the l®Ines:

The burdens of the line and ground relays at

1. . 2.4 . ° .0°
5 amperes 60 cycles wlth one line only ener- > > 8.35 % 6% °
2. 2.3 8.20 50° 64.,5°

glzed: °
3. 1 2.2 8.10 52 64.0°
4, 2.1 8.0 53° 64.5°

Tap Burden Power

Volt-Amps. Factor Angle Burdens with botHWliné® energized and cur-

Line Ground Line Ground Line  Ground rents in the opposite dfigections 1n the lines:

1.5 .5 2.05 5.6 32° 50° 1.5 .5 1.93 k.o 11.0° 11.0°
2. . 1.8 5.15 33° 52° 2. .8 1.5 3.3 8.5° 8.5°
3 1.3 1.6 4.9 34° ° ° °
. . . . 53 3. 1.3 1.2 3.0 7.5 7.5
4 1.5 4.8 36° 54° 4 2. 1.1 2.9 6.0° 7.5°
- 4 A
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Fig. 10—External Connections of the Type HD Relay in the Standard Case For Phase and Ground Protection During
Parallel Line Operation, Utilizing SG Relays (With Current Windings) For Interlock Between Circuits.
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Fig. 11—External Connecfionsief theyType HD Relcy in the Type FT Case For Phase And Ground Protection During
Parallel Line Operation.4Utilizing SG Relays (With Current Windings) For Interlock Between Circuits.
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Fig. 12—Outline and Drilling Plan for the Standard Projection Type®Case. See the Internal Schematics for Terminals Sup-
plied. For Reference Only.
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Fig. 13—Outline and Drilling Plan for the S10 Semi-flush or Projection Type FT Flexitest Case. See The Internal Schematics
for the Terminals Supplied. For Reference Only.
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INSTALLATION

INSTRUCTIONS

I. L. 41-176

OPERATION ¢ MAINTENANCE

TYPE HD CURRENT BALANCE RELAY

CAUTION Before putting relays
remove all blocking
serted for the

shipment,

into service,
vhich may have been 1n-
purpose of securlng the parts

that all

Inspect the contacts to

during make sure moving
parts operate freely,
clean and

see that they are close properly,

and operate the relay to check the settings

and electrical connectlons.

APPLICATION

The type HD differentlal
Inductor-loop

relay 1s a high-
differential

protection of parallel 1lines on both line and

speed relay for

ground faults. It has double throw contacts,
the
tectlon of one end of a palr of parallel lines
with the use of
relays and one ground relay.

makling possible balanced current pros=

only four relays, thregée phase

This relay may be used at the transmlission

end of any number of parallel 1limesyof “€qual

impedance, and at the recelving® e¢nd, of any

number of parallel lines 1n afsystem“having a
at both énds,

celving end of three

source of power or )at the re-
or moregparallel feeders
It ‘eannot be used at the
of radlal
sifice cu¥rents 1n the relay

and the

1p a radlal system.

recelving end of a 4singley palr

parallel feeders,
in this case
relay would not opérate.

would @always8 be equal,

CONSTRUCTION AND OPERATION

The rélay £ 1s of the
which the

forms

inductor-loop type 1n

loop 1s plvoted at each end, and

the seécondary of a small transformer.
The primary of the transformer consists of two
symmetrically tapped windlngs, Tland T2, which
that with in the

lines) flowving 1n the same directlon, the cur-

are), so connected currents
rent ~hich flows 1n the loop 1s proportional
to the differsnce of the two line

(Fiure 1).

currents.

SUPERSEDES IL. 41-407C

% Denotes change from superseded Issue
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Fig. 1—Single Line Schematic Diagram of the Operating
Element.

The loop is located 1n a magnetlic fleld pro-
These
are adding

duced by two current colls, C; and Cp.
are so connected that thelr fluxes
vhen the currents 1n the lines are flowilng 1n

the same direction. The fleld thus produced

1s proportional to the sum of the two 1line
currents.

From the above, 1t 1s obvious that, with
currents in the 1lines 1n opposite directions,
the transformer primary windings vill ©be
adding, and the vindings produclng the fileld

w1ll be buckilng.
rents 1n the lines,

Therefore,
elther

with equal cur-

in the same or 1n

EFFECTIVE OCTOBER 1956
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POLE FLUXES ARE ADDING AND THE OUTER POLE FLUXES (THOSE
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TERMINALS 9 & 10 ARE/ENERGIZED, THE LEFT HAND (FRONT
VIEW) CONTACTS CLOSE

Fig. 2—Internal Schematic of the Type HD Relay in the
Standard Case.

opposite directions, no torque 1s produced,
since 1n one case there 1s no current in the
loop, and 1n the other case there 1s no flux
in the gap. If, however, the currents are un-
equal, elther 1n the same or opposite dis
rections, a torque 1s produced to trip _the
breaker on the line having the higher currentqy

The moving contact assembly 1is fastened
solidly to the loop by means of a small@bBar oef
Micarta. The stationary contacts,ard located
so that a travel of approximately L/16" ‘@fther
wvay of the moving contact will cdose the trip
circult by bridging the two “8tatlemary con-
tacts, and trip the breakergmon thé& line 1n
fault.

Also mounted on the logp As{a small piece of
soft 1ron, which_ forms thes armature of twvo
holding colls. These,colls are energlzed when
the maln contacts cliose,gthus holding the con-
tacts positively eloged, and preventing
vibration of the contacts under conditions of
excesslvely high torque, such as 1s the case
where there 1s a Targe difference 1n the cur-
rents in the 1lines during a fault. Reference
to the sehématlics, Figs. 2 or 3, show that the
holding®eedls remain energized as long as the

maln contactor switch 1s picked up, since

Fig. 3—Intérnal Schematic of the Type HD Relay in the
TypedET Case.

these,! colls are In serles with the trip
clrcuity In some cases the inductance of the
trip/coll of the breaker 1s so high that 1t
prevents the trip coll current from bullding
up sufficiently fast to lnsure the proper
operation of the holding coll and contactor
gwitch of the relay during the excessively
high torque conditions. In such cases, the
use of two resistors 1s recommended, as shown
by R in Figs. 10 or 11. The 2 amperes of non-
inductive current drawn by these resistors
acts instantly to energlize the holdlng coil
and contactor switch <coll, thus 1nsuring a
positive closure and seal 1n of the trip
circuit. A wvilre wound porcelain tube type re-
sistor 1s satisfactory for thils purpose. The
6" or 6-1/2" tube 1s suggested. Two operation
Indicators and two contactor switches are pro-
vided. The left-hand operation indicator 1is
wired in the 1left-hand contact circuilt and,
similarly, the right-hand operation indicator

1s wired in the right-hand contact circuilt.

The reslstance of the relay trip circult 1is
approximately 1.0 ohm. The maln contacts of
the relay will safely close 30 amperes at 125
volts d-c and the contactor switch contacts

will safely carry this current until the aux-

-,
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11iary switch
clrcult.

on the breaker opens the trip

The relay balances the current in one paral-
lel line agalnst that 1n the other, and will
trip only when the current difference reaches

a pre-determined value. This, tripping value
1s determined by the tap on the relay, and the
lightly

Reference to Filgs. 5 or 7 shows

value of secondary current 1n the
loaded 1line.

the tripping characterlistics of the relay for

condltlions where the currents are flowlng 1in
the same direction in the lines. Figs. 6 or 8
show the tripping characterlistics for the
conditlons where one current 1s flowing into

the bus and the other current 1s flowlng away

from the bus (Currents 1in opposite di-

rections).

CHARACTERISTICS AND SETTINGS

characterisfics
7 and 8 for the line relay and

The operating are showvn 1n
Figures 5, 6,

ground relay respectively.
The tap values of the relays are as followg:

Line Relay 1.5 2 3 L

Ground Relay .5 .8 1.3 2
These tap values represent the differentlal
current necessary to trip t#ie'relay with 60

and 30 amperes seconda®y representing the
relay in the good line 1ngthe case of the line
relay and ground relay,§ \respectively. For
occurs near the
and 30
amperes flows in the good line, and 30.5 amp-
in she, “fa@ulted line,

relay will ,just . close 1ts contacts

example, 1f a ground faul®

remote end of twe@¥parallel 1lines,

eres flows the ground
1f used on
the .5 tap, theseWeurrents

directign.

being in the same

It will%be sioted
to 8, that the
difference current than the tap value when the
This 1s

This
of the relay 1s a de-

from the curves, Flgures 5
relay will trlp on a smaller
currents“are 1n opposite directilons.

particularly true for the ground relay.
sensitivity
slrable characteristic,

Inereased
since currents cannot
flow 1in opposite directlons, unless there 1s a
fault within the section belng protected.

The most
proper settings for the relay are:

Important factors 1n choosingithe

1. Normal load current.

2. Short Circuilt Current (secondary
amperes).

3. Accuracy of current_transformers.

1). Normal load current 1s. important since it
determines the valuemof “Jeurrent 1n one line
when the other 1s out/of iservice. Thus, 1f the
load
amperes, the zelay may safely be used on the
1.5 tap, (double
load current) IShrequired to operate the relay
with only
higher /thanithlis wlll necessitate the use of a

higher tap.

current 18panythdng up to 3 secondary

since Wmofe than 6 amperes

one, 1line in service. Load currents

2w The magnitude
circult current

of the
1s Important,
the location on the
curve at which the relay will

secondary short-
since 1t de-
termines characteristic
Since
at higher

transformer

operate.
the relay becomes more sensitilve
secondary currents, a current
ratlo should be chosen which will give as high
a current 1in the relay during fault conditlons
as possible,

outlined under (1).

keeping in mind the requirements

3). The satlsfactory functloning of the relay
during faults outside the sectlion depends upon

the accuracy of the current transformers.

During heavy through faults a difference in

current transformer output equal to the trip

value of the relay would glve a false oper-

atlon. The selection of the proper tap on the
relay, therefore, 1s influenced by the accu-
racy of the current transformers, and a tap

sufficiently high must be chosen, which will
prevent false tripping on heavy through faults.

* ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct

operation of thils relay have been made at the

factory and should not be disturbed after re-
celpt by the customer. If the adjustments
have been changed, the relay taken apart for

or 1f 1t 1s

ad justments

deslred to check the
at regular maintenance

repairs,
perlods,
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the instructions below should be followed.

% All contacts should be cleaned periodically.
A contact burnisher S#182A836HO1 is recommended
for this purpose. The use of abrasive material
for cleaning contacts 1s not recommended, be-
cause of the danger of embedding small parti-
cles in the face of the soft silver and thus
impairing the contact.

Loosen the spring holders and adjust both

sldes for zero 1nitial spring tension. Then
pass 60 amperes for the line relay (30 amperes
for the ground relay) through the two coils in
serles 1n the same dilrectilon. (Current in
terminal 7, out 8, 1in 10, out 9.
should not get warm for this test).

The 1loop
The loop

has a centering torque for this condition, and
Check the

wilth this
position. It 1s easler to check thils positlon
by using a very slight amount of 1nitilal

wlll center 1tself accordingly.

center adjusting lever to agree

tension on both springs but 1t must be possi-
ble to remove all spring tension, or 4iffi-

culty wl1lll be experienced later. When the

center adjustlng lever has been adjusted as
above, see that both spring arms strilke the
pin on the loop and the center adjusting lever

at the same tlime, when the relay 1s de=

energlzed.
rected by bending the vertical part ofl the
center adjuster, as requlired. Summarlzimg the
above, the pin on the loop must be 1n{contact
wilith both spring arms, and both spring warms
must be 1n contact with the center adjuster,
when the relay 1s de-energlzed.

Preliminary mechanlcal gagjustments of the
contacts and holding collfcore|screws are made
as follows: AdJjustgtheWstatiidonary contacts so
that there 1s 4 gap of®3/64" between the
moving contact andypthe rea@r statlonary contact

on each slde. Adjust the front contact so

that the moving contact strikes both front and

rear contacts at the same time. Ad just the
holdlng cold core screws so that the statlona-
ry contaets \are deflected .010" before the
armature on, the loop strikes the holding coll

core. With’the 1loop 1n thils positilon, the

back 8top, screws should clear the stationary

contacts by approximately .005".

If they do not, thls may be com-

SPRING
HOLDER

Fig. 4—Detail of,the Spring Holders and Center Adjusting
Lever.

CALIBRATION

NOTE:, 'All "eurrent readings should be taken
Thils dupli-
cates sepvice condltlions, hence the readings
should“be taken thls way. Readlngs taken with
gradually

wlth gsuddenly applled currents.

Increased currents will glve
different results. When checking the relay
with heavy currents in the opposite direction,

the loop heats very quickly, hence final
readings should be taken only after the loop
has been thoroughly cooled. An air hose will
facllitate coollng both the loop and the colls
vhen testing at high currents.

Line Relay

Connect as per Flgure 9, and adjust the load
to glve A = 60 amperes, and Ao = 1.5 amperes.
Adjust the spring tension so that the relay
just trips to the 1left when the currents are
suddenly applled, both tap screws belng 1n the
1.5 taps. With A1 = zero amperes, the current,
Ao, to trip in one side only should be between
7T and 9 amperes. Then, reverse the con-
nectlions to terminals 7 and 9 and adjust the
spring for correct closing of the right-hand
contacts at Aj = 60 amperes, and A = 1.5
amperes.

To check for correct operation wlth currents
in opposlte direction, connect as per Filgure 9,
except reverse the connections to terminals 9

s N
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and 10. Thils checks tripping of the left-hand
contacts. Beglnnlng with thils set-up, reverse
the connectlions to termlnals 7 and 10 to check
the right-hand contacts. Check tripping
values for both left-hand and right-hand con-
tacts before making any adjustments. The
difference current to trip should be between
1.0 and 1.5 amperes (tap 1.5) and the differ-
ence between the values for the left-hand and
right-hand contacts 1s kept to within .25 amp-
If the
trlpplng values are not within these limits,

eres in the factory ad justment.
they may be corrected by turning out the
holdlng magnet core screw slightly on the silde
requlring too much current to trip, or, 1f
(This method 1s ef-
fectlve because the holding coll cores affect
the distributlon of the stray fleld from the
loop, and not because of thelr own colls,

necessary, dolng both.

since they are not energlzed with d-c untill
after the contacts close.) After each such
adjustment of the holdlng coll cores, they
should be locked 1n place by means of the lock
nuts provided. Any such readjustment of the
cores, as described, makes 1t necessary, of
course, to trim up the adjustment of the
stationary contacts, since the 1limit of travel
of the loop 1s affected.

current should be checked agaln wilth the cur=

Also, the tripping
rents 1n the same directlon, after the abowe
1s complete, for possible minor readjustment
In thils recheek the
factory limits are 1.35 to 1.65 amperes on the
1.5 taps with A; = 60 amperes.

of the spring tension.

If mecessary
to change the spring tension, thegqg values to
trip with currents 1n opposlte dlrection

should be checked agailn.

If the colls and lron gare eVer replaced,
make sure that the lamlnatlonsg are uniformly
stacked, and that thereWaredthe same number of
short and long lamdnations®

Ground Relay

Thilis 1s c&llbrated and checked the same way
as the line, relay, except that the values are
(Tap .5

Currents 1n same dlrection:

123 %_0.C.

L 1
—qlestee [ sy puron
RESET

\ ADJUST FOR
B AMPS,

HD RELAY
FRONT VIEW

TO BEVERSE TRIPPING. DIRCCTION.
REVERSE CONNECTIONS TO TERMINALS)Y & 9.

1-D-2128

Fig. 9—Diagram of TestiConnections. Currents in Same
Direction.

Ay = 50pamperes
A2 = .45 to .55

Currenty in one slde only:
Ao = 2.5 to 3.5 amperes
Currents 1n opposite direction:

Al = 30 amperes
*Ao = .050 ampere or more.

*Values for left-hand and right-hand side within
+ 10% of thelr average value.

It 1s to be noted that the ground relay 1s
of the tap
value when the currents are 1in opposite di-

much more sensitlive 1n percent
rection than the line relay 1s. However, as
has been mentloned previously, this 1s an

advantage 1nstead of a disadvantage.

RENEWAL PARTS

Repalr work can be done most satlsfactorilly

at the factory. However, Interchangeable
parts can be furnlished to the custemers who
are equlpped for dolng repalr work. When
ordering parts, always glve the complete name-

plate data.

P,
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ENERGY REQUIREMENTS

The burdens of the line and ground relays at

Burdens with both lines energlzed @ndycun-
rents 1n the same directions 1in the 1lines:

1.5 .5 2.4 8.35 U{ehg 64.0°
amperes 60 cycles with one line only ener-
51zZ§- 7 y 2. .8 2.3 8.20 502 6y.5°
grzeds 3. 1.3 2.2 8.10 52°  64.0°
4. 2.1 8.0 53° 64.5°
Tap Burden Power
Volt -Amps. Factor Angle Burdens with bothylinesfenerglized and cur-
Line Ground Line Ground Line Ground rents in the opposite ‘directdons in the lines:
1.5 5 2.05 5.6 32° 50° 1.5 .5 1.93 4.0 11.0° 11.0°
2. 1.8 5.15 33° 52° 2. .8 15 3.3 8.5° 8.5°
3. 1.3 1.6 k.9 34° 53° 3. 1.3 1.2 3.0 7.5° 7.5°
4. 1.5 4.8 36° 54° 4. 2. 1 2.9 6.0° 7.5°
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Fig. 10—External Connections of the Type HD Relay in the Standard Case For Phase and Ground Protection During
Parallel Line Operation, Utilizing SG Relays (With Current Windings) For Interlock Between Circuits.
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THREE PHASE BUS WITH SOURCE OF POWER
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Fig. 11—External Conneciionsjof thegType HD Relay in the Type FT Case For Phase And Ground Protection During
Parallel Line Operation.)Utilizing SG Relays (With Current Windings) For Interlock Between Circuits.
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