INSTALLATION

. L. 41-610:2

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE HKB SINGLE-POLE CARRIER RELAYING

TYPE HQS PHASE SELECTOR RELAY

FOR

CAUTION Before putting relays 1into 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, 1nspect the contacts to
see that they are clean and close properly,
and operate the relay to check the settings

and electrical connectlons.

APPLICATION

The type HQS relay operates on negative and
zero sequence currents to select the faulted
phase when a silngle phase-to-ground fadlt
occurs on the protected transmission_ 11ng.
The zero sequence current 1s obtalned from the
neutral of the line current transformers, and
the negatlve sequence current fromian exXternal

three-phase fllter supplied wilith the relay.

CONSTRUCTION AND OPERATION

The type HQS relay ceonslsts of three phase
selector elements, threeg “@entactor switches,
and three operatlon Indf€ators“mounted in the
type FT case of Flgure 4. The external threce-
phase negative sequence filter 1s mounted in
the case of Flgure 3.

Phase Selector

The phaseseleefor element 1s simllar to the
type H'@lpectlonal element as used 1n the type
HZ and HRK=R relays.

current transformer recelves the zero sequence

The primary of a small

component of line current which causes a large
current to flow 1n a one-turn movable aluminum
seeondary. Two other current colls are mount-
ed on elther side of a magnetlc frame and
these colls recelve the negative sequence com-
ponent of llne current from an external
filter.

elcments are assembled at right angle to each

These zero and negative sequence

NEW INFORMATION

other with the one-turn¥ loop 1n the alr gaps
of the negatlve@Qsequence current coill flux
path. The Imteractlion of the two
produces torgque and’ rotates the 1loop 1n a

fluxes

direction dependdng on the relative 1nstanta-
neous diwect¥en of current flow in the two
colls.

An\Isolantite arm extends from the moving
100pgand supports a rectangular silver contact
whileh bridges two stationary contacts mounted
on, either slde of the 1loop. The statlonary
contacts are silver conlcal surfaces mountcd
on the 1lower end of vertlcally hanging
springs. The contact separation 1s adjustable
by a small screw near the upper e¢nd of the
rigid stationary contact supporting arm. One
of these

cach of the four statlonary contacts. The sct

supporting arms hangs parallel to

screw on the lower end of thils arm provides
the contact follow adjustment. Two additilonal
screws on the movement frame beneath the nega-
tive sequence coll 1ron 1imit the movement of
the loop. There are three of these phase
selector elements, one for each of the three
phases and designatcd Sp, Sg and Sg for
phascs A, B and C respectively. The sub num-
bers 2 and O 1ndicate the negatlive and zero

scquence colls.

Contactor Switch

The d-c. contactor switch in the relay 1s a
switch. A cylindrical
plunger wilth a silver disc mounted on 1its

small solenold type

lower end moves 1n the core of the solenold.
As the plunger travels upward, the disc
bridges three sllver statlonary contacts. The
coll 1s 1n series with the maln contacts of
the relay and with the trip coll of the
breaker. When the relay contacts close, the

coll becomes energized and closes the switch.
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Fig. 1—Internal Schematic of the Type HQS Phase Selector
Relay in the Type FT Case.

Operation Indicator

The operation indicator 1s a small solenodd
When (the
a spring-restralned garma-

coll connected in the trip clrcuilt.
coll 1s energilzed,
ture releases the white target which flalls by
gravity to indicate the completlon offythefwt®ip
circuit. The 1indicator 1s reset from outside

of the case by a push rod in the)cover,stud.

Three Phase Negatlve Sequence | Filtér

The filter consists of three fmutual reactors
each with three windings, conne€ted as shown 1n
Flgure 2. With upbalancedy three-phase cur-
rent flowing in the 1laput sterminals, the out-
put voltage and current 4will be proportional
to the negative sequence components of the
unbalanced 1nput. The detalled explanation of
the fllter 1is beyond the scope of this leaflet
and 1s covered in catalog section 41-287 on

the type CRS“®elay.

CHARACTERISTICS

The ‘type HQS relay 1s an auxliliary relay

used 1n the carrier relaying scheme with the
type HKB relay.

The minimum pick-up of the type HQS relay
and the fllter 1s as follows:

Polarizing Minimum  Maximum Connections
Winding Pick-Up 3To ofy Links
Turns Amperes Amperes
17 1.0 15.0 190 B,2 to 3,
4 o A
10 1.3 25.0 1 to B,2 to A
7 1.55 3200 3 to B,k to A
3 2.37 75,0 2 to A,1 to 3,
4 to B

This 1s the,total /phase current passed thru
the fllter and ‘relayyto neutral with the other
two phase_, currents) zero. The corresponding
negative and Zzéro)sequence values are each 1/3

of the values“glven above.

RELAYS IN TYPE FT CASE

The/ type FT cases are dust-proof enclosures
combining relay elements and knife-blade test
Switches 1n the same case. This combination
provides a compact flexlible assembly easy to
malntaln, lnspect, test and adjust. There are
three maln units of the type FT case: the
case, cover, and chassis. The case 1s an all
welded steel housing contalning the hinge
half of the knife-blade test switches and the
terminals for external connectlions. The cover
1s a drawn steel frame with a clear window
which fits over the front of the case with the
switches closed. The chassls 1s a frame that
supports the relay elements and the contact
jaw half of the test switches. Thils slides 1in
and out of the case. The electrical con-
nectlons between the base and chassis are com-
pleted through the closed knife-blades.

Removing Chassis

To remove the chassis, first remove the
cover by unscrewing the captlve nuts at the
corners. Thls exposes the relay elements and
all the test switches for inspection and
testing. The next step 1s to open the test

switches. Always open the elongated red

)
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handle switches first ©before opening any of
the black handle switches or the cam action
latches. Thils opens the trip circult to pre-
vent accldental trip out. Then open all the
remalning swltches. The order of opening the
remalning switches 1s not I1important. In
opening the test swiltches they should be
moved all the way back agalnst the stops.
With all the swiltches fully opened, grasp the
two cam action 1latch arms and pull outward.
This releases the chasslis from the case.
Using the 1latch arms as handles, pull the
chassls out of the case. The chassls can be
set on a test bench 1n a normal upright posi-
tion for test as well as on 1ts back or sides
for easy 1nspection and malntenance.

After removing the chassls a duplicate
chasslis may be 1nserted in the case or the
blade portlon of the switches can be closed
and the cover put 1In place without the
chassis. The chassis operated shorting
switch 1located behind the current test switch
prevents open clrculting the current trans-
formers when the current type test switfhes
are closed.

When the chassis 1s to be pug, back 1n the
case, the above procedure 1s to beg, followed
in the reversed order. The gelongated red
handle swiltch should not be ‘elosed until
after the chassls has beenflatchéd in place
and all of the black handle switches closed.

Electrical Circult:

Each terminal 1n_,theybase connects thru a
test switch to the 7relay elements 1n the
chassls as shown, ‘on,the internal schematlc
dlagrams. The [relayfterminal 1s i1dentified by
numbers marked ‘on_both the inside and outside
of the fbase. The test switch posiltions are
ldentifled 4 by gletters marked on the top and
bottom surface of the moulded blocks. These
letters can" be seen when the chassls 1s re-
moved from the case.

The potentlial and control circults thru the
relay are disconnected from the external cir-
cult” by opening the assoclated test switches.
Opening the current test switch short-circults
the current transformer secondary and dis-
connects -one side of the relay coll but leaves

MUTUAL REACTORS TERMINALS
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Fig.2=-Internal Connections of the Three-Phase Negative
Sequence Filter.

the other side of the coll connected to the
external cilrcult thru the current test jack
jaws. This circuilt can be 1solated by i1n-
serting the current test plug (without ex-
ternal connections), by inserting the ten
circult test plug, or by ilnserting a plece of
insulating material approximately 1/32" thick
Into the current test jack jaws. Both
swlitches of the current test swltch palr must
be open when wusling the current test plug or
Insulating material 1n thils manner to short-
circult the current transformer secondary.

A cover operated switch can be supplied with
1ts contacts wired 1n series with the trip
circult. This switch opens the trip circult
when the cover 1s removed. Thils swltch can be
added to the -exlsting type FT cases at any
time.

Testing

The relays can be tested 1n service, 1n the
case but wlth the external circults 1solated
or out of the case as follows:

Testlng 1n Service

The ammeter test plug can be 1inserted in the

3
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current test jaws after opening the knife-
blade switch to check the current thru the re-
lay. This plug consists of two conducting
strips separated by an 1insulating strip. The
ammeter 1s connected to these strips by termi-
nal screws and the leads are carrled out thru
holes 1n the back of the lnsulated handle.

Voltages between the potentlal circults can
be measured convenlently by clamping #2 clip
leads on the projecting clip lead lug on the
contact jaw.

Testing 1n Case

With all ©blades 1n the full open position,
the ten cilrcult test plug can be 1nserted in
the contact jaws. This connects the relay
elements to a set of binding posts and com-
pletely 1solates the relay clrcults from the
external connectlons by means of an 1nsulating
barrier on the plug. The external test cir-
cults are connected to these blnding posts.
The plug 1s inserted 1n the bottom test jaws
with the binding posts up and in the top test
switch jaws with the binding posts down.

The cxternal test clrcults may be made to
the relay elements by #2 test clip leads 1in®
steaud of the test plug. When connectinggan
external test clrcult to the current elements
using clip leads, care should be taken_ o see
that the current test jack jaws are opsn so
that the relay is completely 1solatedyfromgthe
cxternal clrcults. Suggested means fop, 1so-
lating this circult are outlined above under
"Electrical Circults."

Testing Out of Case

With the chassis Qremoved /from the base,
relay clements may /be tested by usling the ten
circult test plug orgby #2 test clip leads as
The factory calibration 1s
made with the chassis™In the case and removing

described above.

the chassis from the case wlll change the
callbratlion valuesdby a small percentage. It
1s recommended that the relay be checked in
position ‘asma final check on calibration.

INSTALLATION

Thén, relays should be mounted on switchboard

panels or thelr equivalent in a 1locatlion free
from dirt, molsture, excessive vibration and
heat. Mount the relay vertically by means [of
the two mounting studs. Eilther of these studs
may be utlllzed for grounding the relay. The
electrical connectlions may be made direct to
the terminals by means of screws for steel
panel mountlng or to terminal studs furnlshed
with the relay for ebony-asbestos or slate
panel mounting. The terminal  studs may be
easlly removed or inserted by locking two nuts
on the studs and then turning( the proper nut
with a wrench.

The external connecglonsg, of both the relay
and the fillter are“gshown 1n the
Current Schematlcd for selective pole tripping

Carriler

supplied withheach fferminal.

ADJUSTMENTS AND MAINTENANCE

The proper Jadjustments to 1nsure correct
operatdon of thlis relay have been made at the
factory “amnd should not be dlsturbed after re-
If the adjustments
have (\béen changed, the relay taken apart for
repalrs, or 1f it 1s desired to check the
ad justments at regular malntenance perilods,
the 1instructlons below should be followed.

ceipt/ byy the customer.

All contacts should be periodically cleaned
with a fine file. S#1002110 file is recom-
mended for thls purpose. The use of abrasilve
material for cleaning contacts 1s not recom-
mended, because of the danger of embedding
small particles 1in the face of the soft sillver
and thus impailring the contact.

Phase Selector Element

Check tne free movement of each element with
the relay 1n a vertical position to see that
1t 1s free from frictlion and properly center-
ed. The loop should assume a vertical posi-
tion with the contacts open when the element
1s completely deenerglzed.

With the 1loop 1n the neutral
determined by gravity, adjust both

position
left-hand
statlonary contacts (front view) so that there

is contact gap of .010" between moving contact
Ad just

bridge and the statlonary contacts.

Rl e

R et
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the left hand back stop screws for .010" con-
tact deflection. Adjust the left stop which
strikes against the loop so that i1s makes con-
tact against the 1loop at the same time the
moving contact deflects the stationary contact
agalnst the two back screws. Repeat these ad-
justments for the right hand contacts and
stops.

Connect terminals 25 and 24 together and
pass 1 ampere, 60 cycles, from terminals 26 to
23, (This test 1s without the filter). The
moving contact of the ©bottom element (SC)
should move to the right and bridge the
statlonary contacts. Reverse the connections
to terminals 25 and 26. The left-hand con-
tacts should now remain firmly closed. Ralse
the current to 15 amperes and make sure that
the 1loop stop screws have the adjustment for
minimum contact vibration.

Repeat the tests on the middle element (SB)
by connecting terminals 22 and 25 together and
passing current through terminals 21 and 26
and on the top element (SA) by connectlng
terminals 2% and 20 together and passing cur#
rent through terminals 19 and 26.

Adjust the bearing screws of the movingyloop
so that there 1s about .010 inch end,play.

See that the 1loop does not bind /ry,strike
against the 1ron or coll when pressed against

elther end jewel.

Contactor Switch

Adjust the stationary eere of the switch for
a clearance betweenfthe 4statlonary core and
the moving core when)the/ 'switch 1s picked up.
This can be most/ conyenlently done by turning
the relay upgpside~down. Screw up the core
screw untid . theymoving core starts rotating.
Now, back offf the"core screw until the moving
core stopsyfrotating. This indicates the point
where the play in the moving contact assembly
1s taken up, and where the moving core just
separatesg from the stationary core screw.
Back off the statlonary core screw one turn
béyond this point and 1lock 1n 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 mesns of the two

small nuts on either side of the Micapta disc.
The switch should pick up at 1 ampéré d-c.
Test for stickling after 30 ampenes d-<e. have
been passed thru the coil. The cobld resis-
tance 1s approximately 1.0 ohms.

Operatlion Indicator

Adjust the 1indicator/ togmoperate at 1.0
ampere d~c. graduallyy.applied by loosening
the two screws on thegunder side of the assem-
bly, and moving the bracket forward or back-
ward. If the tw@ helical springs which reset
the armature arpe replaced by new springs, they
should be weakened, #1lightly by stretching to
obtain the 1 ampere calibration. The coil
resistance Ishjapproximately 0.16 ohm.

Three=Phage Negative Sequence Fllter

The f1l¥er is adjusted for ©balance at the
Pactory )and no further adjustments or maln-
tenanee should be required. With balanced
thPe® phase currents of 10 amperes, 60 cycles,
phase rotation A, B, C, 1introduced 1into the
Input terminals as marked on Figure 2, the
voltage between the output terminals A', B',
and C', should be zero. Use a high resis-
tance voltmeter for this check.

Connect terminals A', B' and C' to termi-
nals 20, 22 and 24 of the type HQS relay.
Connect the relay terminals 19, 21 and 23 to-
gether. With balanced three-phase currents of
5 amperes, 60 cycles, phase rotation A, B, C
applies to the filter input terminals A, B, C,
and the neutral formed by connecting terminals
A", B", and C" the voltage across the relay
terminals 21 and 22, and 23 and 24 should be
zero. Now, reverse the connectlons to the
filter input terminals A and B and check the
voltage now appearing across the relay termi-
nals. These three voltages should be substan-
tlally 0.7 volt.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However, Interchangeable
parts can be furnished to the customers who
are equipped for dolng repair work. When
ordering parts, always give the complete name-
plate data.
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