
INSTALLATION 
Westinghouse I. L .  4 1 -928 . 1  B 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KQS PHASE SELECTOR RELAY FOR 

SINGLE-POLE CARRIER RELAYING 

CAUTION: Before putting relays into service, re­
move all blocking which may have been inserted for 
the purpose of  securing the parts during shipment, 
make sure that all moving parts operate freely, in­
spect the contacts to see that they are clean a nd 
close properly, and operate the relay to check the 
settings and electrical connections. 

A P P L I C A T I O N 

The type KQS relay operates on negative and 
zer o sequence currents to select the faulted phase 
when a single phase-to-ground fault occurs on the 
protected transmission line. The zero sequence cur­
rent is obtained from the neutral of the line current 
transformers, and the negative sequence current from 
an external three-phase filter supplied with the 
relay. 

C ON S T R U C T I O N A N D  O P E R A T I O N  

The type KQS relay consists of an external three­
phase negative sequence filter, three phase selector 
elements, and a teleph one type relay mounted, in a 
case. For K-DAR single pole carrier relaying three 
indicating contactor switches are mounted in the 
case. For ·Hz and HZM single pole carrier relaying, 
two contact switches, three fault detector elements 
and three operation indicators are mounted in the 
case. 

A. P hase Selector E lements 

The phase selector element is a product in­
duction cylinder type unit operating on the inter­
actio n  between the polarizing ciruict flux and the 
operating circuit flux. The operating circuit flux is 
obtained from the output of  the negative sequence 
current filter and the polarizing circuit flux is ob­
tained fr om the zero sequence component of fault 
current. 

Mechanically, the phase selector element is com­
posed of four basic components: a die-cast aluminum 
frame, an electromagnet, a moving element assembly, 
and a molded bridge. 

SUPERSEDES I .  L .  4 1 -928 . 1  A 
*Denote s change from superseded issue.  

The frame serves as the mounting structure for 
the magnetic core. The magnetic core which houses 
the lower pin bearing is secured to the frame by a 
locking nut. The bearing can be replaced, if neces­
sary, without having to remove the magnetic core 
from the frame. 

The electromagnet has two series-connected 
polarizing coils mounted diametrically opposite one 
another;  two series-connected operating coils m ount­
ed diametrically opposite one another ; two magnetic 
adjusting plugs; upper and lower adjusting plug clips 
and two lo�ating pins. The locating pins are used 
to accurately positio n the lower pin bearing, which 
is m ounted on the frame, with respect to the upper 
pin bearing, which is threaded into the bridge. The 
electromagnet is secured to the frame by four mount­
ing screws. 

The moving element assembly consists of a 
spiral spring, contact carrying member, and an alum­
inum cylinder assembled to a molded hub which holds 
the shaft. The shaft has removable top and bottom 
jewel bearings. The shaft rides between the bottom 
pin bearing and the upper pin bearing with the cylin­
der rotating in an air gap formed by the electromagnet 
and the magnetic core. The stops for the moving 
element contact arm are an integral part of  the 
bridge. 

The bridge is secured to the electromagnet and 
frame by two mounting screws. In addition to hold­
ing the upper pin bearing, the bridge is used for 
mounting the adjustable stationary contact housing. 
The stationary contact housing is held in-position 
by a spring type clamp. The spring adjuster is lo­
cated on the underside of the bridge and is attached 
to the moving contact arm by a sprial spring. The 
spring adjuster is also held in place by a spring 
type clamp. 

With the contacts closed, the electrical connec­
tion is made through the stationary contact housing 
clamp. to the moving contact, t·hr ough the spiral 
spring out to the spring adjuster clamp. 
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TYPE KQS PHASE SELE CTOR RELAY---------------------------------------------

B. Ind icat ing Contactor Sw itch Unit (ICS) 

(Wh en Used) 

The indicating contactor switch is a small d-e 
operated clapper type device. A magnetic armature, 
to which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes , the moving 
contacts bridge two stationary contacts, completing 
the trip circuit. Also during this operation two 
fingers on the armature deflect a spring located on 
the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outsid(J of the case by a push r od located at the 
bottom of the cover. 

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

Fault Detector (When Used) 

The fault detector is a small solenoid type ele­
ment. A cylindrical plunger rides up and down on a 
vertical guide rod in the center of the solenoid coil. 
The guide rod is fastened to the stationary core, 
which in turn screws into the element frame. A silver 
disc is fastened to the moving plunger through a 
helical spring. When the coil is energized, the 
plunger moves upward carrying the silver disc which 
bridges three conical shaped stationary contacts. 
In this position, the helical spring is compressed 
and the plunger is free to move while the contact re­
mains stationary. Thus, a-c vibration of the plunger 
are prevented from causing contact bouncing. 

The element has both front and back contacts 
with a weight on the end of the plunger to give back 
contact pressure. The coil of the three fault detec­
tors are connected in series and receive the line 
current transformer neutral current. The back contact 
of each element is connected in parallel with the 
assorted phase selector back contact to maintain a 
trip circuit on p hase faults when the p hase selector 
might operate on residual ( zero sequence) current re­
sulting from unbalanced conditions or errors in the 
current transformers. 

C. Telephone- Type Relay 

The X3 relay is a telephone type relay with sl ow 
drop-out characteristics. A solenoid attracts an iron 
right-angle bracket which in turn operates a set of 
break and make contacts. Dropout delay is obtained 
by the air gap and adjustment between the solenoid 
core and the armature ,  and the copper slug on the 
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core. A dropping resistor is connected in series with 
the X3 relay for 250 V. D. C .  

D. Contactor Switch (When Used) 

The contactor switch is similar to the fault de­
tector element except that the coil and magnetic cir­
cuit are designed for direct current instead of alter­
nating current. This makes it unnecessary to have 
the helical spring, so the silver disc is fastened 
directly to the moving plunger. 

Two of these contactor switches are used to seal 
in the trip circuit and to control the operation of the 
automatic reclosing relays. 

E .  Operation Ind icator (When Used) 

* The operation indicator is similar in construc­
tion to the indicating contactor switch except that 
contacts are not provided on the switch. 

* 

F. Three Phase Negative Sequence F i lter 

The filter consists of three mutual reactors 
each with three windings connected as shown in Dwg. 
17-D-3325. With unbalanced three-phase currents flow­
ing in the input terminals, the output voltage and 
current will be proportional to the negative sequence 
com ponents of the unbalanced input. 

CHA R A C T E R I S T I C S 

The type KQS relay is an auxiliary relay used in 
the carrier relaying scheme with the types HZ, 
HRK-P, RS and TS0-1 relays. 

The minimum pick-up of the type KQS relay is 
1 ampere and the maximum 3Io amperes is 1 00 am­
peres. 

This is the total p hase current passed through 
the filter and relay to neutral with the other two 
phase currents zero. The corresponding negative and 
zero sequence values are each one third of the val­
ues given above. 

The negative sequence coils of the type KQS re­
lay are normally connected in star to terminals A ' ,  
B ' ,  and C '  of the negative sequence filter. The neu­
tral of this star should not be grounded. The term­
inals A", B", and C" should be connected together 
to the neutral of the main current transformers. It is 
important that no other elements be connected be­
tween A", B" and C" and the star or neutral point. 

The alternate connection is used where other 
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TYPE KQS PHASE SELECT OR RE LAY -----------..,..-----------1·_L._4_1·_92_s_.1 B 

equipment must be conn�cted between A", B "  and 
C "  and the neutral point. In this case the negative 
sequence coils are connected between terminals 
A 'A ", B 'B" and C 'C ". With this connection zero 
sequence current must be eliminated or by- passed 
around the filter. Delta current is not satisfactory be­
cause it causes an undesirable phase shift in the 
filter. 

I N S T A L L A T I O N  

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 the four mounting holes 
on the flange for semi-flush m ounting or by means of 
the rear mounting stud or studs for projection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The elec­
trical connections may be made directly to the ter m­
inals· by means of screws for steel panel mounting or 
to the terminal studs furnished 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. 

A DJU S T M E N T S  A N D  M A I N T E N A N C E  

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

All contacts should be periodically cleaned. A 
contact burnisher S#l82A836H01 is recommended for 
this purpose. The use of abrasive material for clean­
ing contacts is not recommened, because of the dan­
ger of embedding small particles in the face of the 
soft silver contact and thus impairing the contact. 

P hase Sele ctor E lement 

The following adjustments are made without the 
external three phase negative filter connected to the 
relay. 

1 .  The upper pin bearing should be screwed 
down until there is approximately .025" 

clearance between it and the top of shaft 
bearing. The upper pin bearing should then be 
securely locked in position with the lock nut. 
The lower bearing position is fixed and can­
not be adjusted. 

2. The contact gap adjustment is made as 
follows: 

With the moving contact in the normally­
opened position, i. e . ,  against the right stop 
on bridge, screw in the stationary contact un­
til both contacts just close as indicated by a 
neon lamp in the contact circuit. Then, screw 
the stationary contact away from the moving 
contact % of a turn. The clamp holding the 
contact housing need not be loosened for the 
adjustment since the clamp utilizes a spring­
type action in holding the stationary contact 
in position. 

The set screw in the stationary contacts has 
been shop adjusted for optimum follow and 
this adjustment should not be disturbed. 

The moving contact assembly has been fac­
tory adjusted for low contact bounce perfor­
mance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 
is adjusted by placing a screwdriver or simi­
lar tool into one of the notches located on the 
periphery of the spring adjuster and rotating 
it. The spring adjuster is located on the 
underside of the bridge and is held in place 
by a spring type clamp that does not have to 
be loosened prior to making the necessary 
adjustments. 

The spring is to be adjusted such that the 
contacts will close as indicated by a neon 
lamp in the contact circuit when energized 
with 0. 5 amperes . For this test the negative 
sequence coils and the zero sequence coils 
should be connected in series to a common 
source. The proper polarity should be ob­
served in applying the current. 

4. The magnetic plugs are used to reverse any 
unwanted spurious torques that may be pres­
ent when the relay is energized on current 
alone. 

The reversing of the spurious torque is accom-
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TYPE KQS P HASE SE LECTOR RE LAY -----------------------------------------------

plished by applying 40 amperes to the nega­
tive sequence coils (zero sequence coils 
open-circuited) and adjusting the plugs in the 
following manner: 

B oth Plugs In 
Condition 

Spurious torque in 
contact closing 
direction (Le ft 
Front View) 

Spurious torque in 
contact opening 
direction (Right 
Front View) 
(C ontacts remain 
open) 

Fau lt Detector 

Adjustment 

Right (Front-View) 
Plug Screwed out 
until spurious tor­
que is reversed. 

Left (Front-View) 
Plug screwed o ut 
until spurious tor­
que is in contact 
closing direction, 
then the plug is 
screwed in until 
spurious torque is 
reversed. 

Adjust the core screw of the fault detector so 
that with the top contacts closed and no deflection 
on the plunger spring the plunger just touches the 
core screw and then back off the core screw � turn. 
The pickup of the fault detector should be approx­
imately 4. 0 amperes 60 cycles. 

Telephone-Type Relay 

* Energize the telephone relay, X3, by applying 80 
volts d-e to terminal 18 and 19 for 1 25 Vd-c, and by 
applying 160 Vd-c to terminal 1 8  and 1 9  for 250 Vd-c. 
The telephone relay should operate positively. 

Contactor Sw itch 

Adjust the stationary core of the switch for a 
clearance between the stationary core and the mov­
ing core when the switch is picked up. This can be 
most conveniently done by turning the relay up-side­
down. 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 in the moving contact assembly 
is taken up, and where the moving core just sepa­
rates from the stationary core screw. Back off the 
stationary core screw one turn beyond this point 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 
either side of the Micarta disc. The switch should 
pick up at 1 ampere d-e. Test for sticking after 30 
amperes d-e. have been passed thru the coil. The 
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coil resistance is approximately 1 . 0  ohms. 

Indicating C ontactor Switch ( ICS) - Cl ose the 
main relay contacts and pass sufficient d-e cur­
rent through the trip circuit to close the contacts 
of the res. This value of current should not be 
greater than the particular res tap setting being 
used. The indicator target should drop freely. 

The contact gap should be approximately . 047 " 
between the bridging moving contact and the ad­
justable stationary contacts. The bridging mov­
contact should touch both stationary contacts 
simultaneously. 

Three- P hase Negat ive Sequence F i lter 

The filter is adjusted for balance at the factory 
and no further adjustments or maintenance should be 
required. With balanced three phase currents of 1 0  
amperes, 60 cycles, phase rotation A ,  B, C ,  intro­
duced into the input terminals as marked on Dwg. 
1 7-D-3325. The voltage between the output terminals 
A', B ' , and C ' ,  should be zero. Use a high resistance 
voltmeter for this check. 

Connect terminals A ' ,  B ', and C ', to terminals 
3, 5, and 7 of the type KQS relay. C onnect the relay 
terminals 2, 4, and 6 together. With balanced three­
phase currents of 5 amperes, 60 cycles, phase rota­
tion A, B ,  C, applied to the filter input terminals A, 
B, C, and the neutral made by connecting terminals 
A " ,  B "  and C "  together, the voltage across the re­
lay terminals 2 and 3, 4 and 5 and 6 and 7 should be 
zero. Now, reverse the connections to the filter in­
put terminals A and B and check the voltage now 
appearing across the relay terminals. These three 
voltages should be substantially 0. 7 volt. 

With the relay and filter connected, apply 1 am­
pere between phase to neutral of the filter. Adjust 
the spring of the proper phase selector such that the 
contact just closes. 

Apply 1 5  amperes between phase to neutral and 
check the action of the phase selector elements. The 
element associated with the phase being energized 
should operate while the other two elements should 
remain open. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for do­
ing repair work. When ordering parts, always give 
the complete nameplate data. www . 
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TYPE KQS PHASE SE LECTOR RELAY-----------------------
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A B C 

K-DAR 
RELAYS 

5/5 
AUX.C.T. 
NOTE 4 
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B'o �����__, \r"*::=iCHI-NOTE 3 

F T-1 SW 
.,_--M�---+-o A 
.,_-�F-i---+0 B 
._-���t-+-o c 

_J 

83G 
8 

NOTE I. NO OTHER DEVICE MAY BE CONNECTED HERE. 
NOTE 2. NOT CURRENT-FORCED CIRCUIT, MAY BE OPENED 

WITHOUT DISCONNECTING C.t'S . 
NOTE 3. THIS POINT SHOULD NOT BE GROUNDED. 

NOTE 4. USED FOR KD-4 RELAYS 3 PHASE UNIT CON­
NECTIONS. 876A759 

Fig.  3. A C  External Connections of KQS Phase Selecto r R elay for K-Dar Single Pole Tripping. 

MUTUAL. RE.t>CTORS 

'------..+,....--_......:, 

c..___ _z_ 
NEG-ATIVE SEQUENCE 
OUTPUT TERMINALS 

FRONT 'JIEW 

TERMINAL.S 

Fig.  4. Negative Sequence F i lter Internal Schematic. 
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T Y PE KQS PHASE SE LE CTOR RE LAY --------------------�I..:..:. L:..:..· ...:.41_-9:..:2.:..:8 .:...:.1B 
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T YPE KQS PHASE SE LECTOR RE LAY-----------------------
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INSTALLATION 
Westinghouse 1. L 4 1 -928 . 1  B 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KQS PHASE SELECTOR RELAY FOR 

SINGLE-POLE CARRIER RELAYING 

CAUTION: Before p utting relays into service, re­
move all blocking which may have been inserted for 
the p urpose of securing the parts during shipment, 
make sure that all moving parts operate freely, in­
spect the contacts to see that they are clean and 
close properly, and operate the relay to check the 
settings and electrical connections. 

A P P L I C A T I O N 

The type KQS relay operates on negative and 
zer o sequence currents to select the faulted phase 
when a single phase-to-ground fault occurs on the 
protected transmission line. The zero sequence cur­
rent is obtained from the neutral of the line c urrent 
transformers, and the negative sequence current from 
an external three-phase filter supplied with the 
relay. 

C ON S T R U C T I O N  A N D  O P E R A T I O N  

The type KQS relay consists of an external three­
phase negative sequence filter, three phase selector 
elements, and a telephone type relay mounted, in a 
case. For K-DAR single pole c arrier relaying three 
indicating contactor switches are mounted in the 
case. For ·Hz and HZM single pole carrier relaying, 
two contact switches, three fault detector elements 
and three operation indicators are mounted in the 
case. 

A. P hase Selector E lements 

The phase selector element is a product in­
duction cylinder type unit operating on the inter­
action between the polarizing ciruict flux and the 
operating circuit flux. The operating circuit flux is 
obtained from the output of the negative sequence 
current filter and the polarizing circuit flux is ob­
tained from the zero sequence component of fault 
current. 

Mechanically, the p hase selector element is com­
posed of four basic components: a die-cast aluminum 
frame, an electromagnet, a moving element assembly, 
and a molde'd bridge. 

SUPERSEDES I.L. 4 1 -928. 1 A  
*Den ote s change from superseded issue.  

The frame serves as the mounting structure for 
the magnetic core. The magnetic core whic h houses 
the lowe.r pin bearing is secured to the frame by a 
locking nut. The bearing can be replaced, if neces­
sary, without having to remove the magnetic core 
from the frame. 

The electromagnet has two series-connected 
polarizing coils mounted diametrically opposite one 
another; two series-connected oper ating coils mount­
ed diametrically opposite one another; two magnetic 
adjusting plugs; upper and lower adjusting plug clips 
and two lo�ating pins. The locating pins are used 
to accurately position the lower pin bearing, whic h 
is mounted on the frame, with respect to the upper 
pin bearing, which is threaded into the bridge. The 
electromagnet is secured to the frame by four mount­
ing screws. 

The moving element assembly consists of a 
spiral spring, contact carrying member, and an alum­
inum cylinder assembled to a molded hub which holds 
the shaft. The shaft has removable top and bottom 
jewel bearings. The shaft rides between the bottom 
pin bearing and the upper pin bearing with the cylin­
der rotating in an air gap formed by the electromagnet 
and the magnetic core. The stops for the moving 
element contact arm are an integral part of the 
br idge. 

The bridge is se cured to the electromagnet and 
frame by two mounting screws. In addition to hold­
ing the upper pin bearing, the bridge is used for 
mounting the adjustable stationary contact housing. 
The stationary contact housing is held in-position 
by a spring type clamp. The spring adjuster is lo­
cated on the underside of the bridge and is attached 
to the moving contact arm by a sprial spring. The 
spring adjuster is also held in place by a spring 
type clamp. 

With the contacts c losed, the electrical connec­
tion is made through the stationary contact housing 
clamp, to the moving contact, t·hrough the spiral 
spring out to the spring adjuster clamp. 
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TYPE KQS PHASE SELECTOR RELAY-----------------------

B. Ind icati ng Contactor Switch Unit (ICS) 

(When Used) 

The indicating contactor switch is a small d-e 
operated clapper type device. A magnetic armature, 
to which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes, the moving 
contacts bridge two stationary contacts, completing 
the trip circuit. Also during this operation two 
fingers on the armature deflect a spring located on 
the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outsid�J of the case by a push r od located at the 
bottom of the cover. 

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

Fault Detector (Wh en Used) 

The fault detector is a small solenoid type ele­
ment. A cylindrical plunger rides up and down on a 
vertical guide rod in the center of the solenoid coil. 
The guide rod is fastened to the stationary core, 
which in turn screws into the element frame. A silver 
disc is fastened to the moving plunger through a 
helical spring. When the coil is energized, the 
plunger moves upward carrying the silver disc which 
bridges three conical shaped stationary contacts. 
In this position, the helical spring is compressed 
and the plunger is free to move while the contact re­
mains stationary. Thus, a-c vibration of the plunger 
are prevented from causing contact bouncing. 

The element has both front and back contacts 
with a weight on the end of the plunger to give back 
contact pressure. The coil of the three fault detec­
tors are connected in series and receive the line 
current transformer neutral current. The back contact 
of each element is connected in parallel with the 
assorted phase selector back contact to maintain a 
trip circuit on p hase faults when the phase selector 
might operate on residual ( zero sequence) current re­
sulting from unbalanced conditions or errors in the 
current transformers. 

C. Telephone- Type Relay 

The X3 relay is a telephone type relay with slow 
drop-out characteristics. A solenoid attracts an iron 
right-angle bracket which in turn operates a set of 
break and make contacts. Dropout delay is obtained 
by the air gap and adjustment between the solenoid 
core and the armature, and the copper slug on the 
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core. A dropping resistor is connected in series with 
the X3 relay for 250 V.D. C .  

D .  Contactor Switch (When Used) 

The contactor switch is similar to the fault de­
tector element except that the coil and magnetic cir­
cuit are designed for direct current instead of alter­
nating current. This makes it unnecessary to have 
the helical spring, so the silver disc is fastened 
directly to the moving plunger. 

Two of these contactor switches are used to seal 
in the trip circuit and to control the operation of the 
automatic reclosing relays. 

E .  Operation Ind i cator (When Used) 

* The operation indicator is similar in construc­
tion to the indicating contactor switch except that 
contacts are not provided on the switch . 

* 

F .  Three Phase Negative Sequence F i lter 

The filter consists of three mutual reactors 
each with three windings connected as shown in Dwg. 
1 7-D-3325. With unbalanced three-phase currents flow­
ing in the input terminals, the output voltage and 
current will be proportional to the negative sequence 
components of the unbalanced input. 

CHA R ACT E R I S T I CS 

The type KQS relay is a n  auxiliary relay used in 
the carrier relaying scheme with the types HZ, 
HRK-P, RS and TS0-1 relays. 

The minimum pick-up of the type KQS relay is 
1 ampere and the maximum 3Io amperes is 100 am­
peres. 

This is the total p hase current passed through 
the filter and relay to neutral with the other two 
phase currents zero. The corresponding negative and 
zero sequence values are each one third of the val­
ues given above. 

The negative sequence coils of the type KQS re­
lay are normally connected in star to terminals A ' ,  
B ', and C '  of the negative sequence filter. The neu­
tral of this star should not be grounded. The term­
inals A", B", and C" should be connected together 
to the neutral of the main current transformers. It is 
important that no other elements be connected be­
tween A" , B" and C "  and the star or neutral point. 

The alternate connection is used where other 
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equipment must be conn�cted between A", B "  and 
C "  and the neutral point. In this case the negative 
sequence coils are connected between terminals 
A 'A", B 'B" and C 'C ". With this connection zero 
sequence current must be eliminated or by-passed 
around the filter. Delta current is not satisfactory be­
cause it causes an undesirable phase shift in the 
filter. 

I N S T A L L A T I O N  

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 the four mounting holes 
on the flange for semi-flush m ounting or by means of 
the rear mounting stud or studs for projection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The elec­
trical connections may be made directly to the term­
inals· by means of screws for steel panel mounting or 
to the terminal studs furnished 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. 
4 1-076. 

A DJU S T M E N T S  A N D  M A I N T E N A N C E  

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

All contacts should be periodically cleaned. A 
contact burnisher S#l82A836H01 is recommended for 
this purpose. The use of abrasive material for clean­
ing contacts is not recommened , because of the dan­
ger of embedding small particles in the face of the 
soft s ilver contact and thus impairing the contact. 

P hase Selet:tor E lement 

The following adjustments are made without the 
external three phase negative filter connected to the 
relay. 

1. The upper pin bearing should be screwed 
down until there is approximately . 025" 

clearan ce between it and the top of shaft 
bearing. The upper pin bearing should then be 
securely locked in position with the lock nut. 
The lower bearing position is fixed and can­
not be adjusted. 

2. The contact gap adjustment is made as 
follows: 

With the moving contact in the normally­
opened position, i. e. , against the right stop 
on bridge, screw in the stationary contact un­
til both contacts just close as indicated by a 
neon lamp in the contact circuit. Then, screw 
the stationary contact away from the moving 
contact % of a turn. The clamp holding the 
contact housing need not be loosened for the 
adjustment since the clamp utilizes a spring­
type action in holding the stationary contact 
in position. 

The set screw in the stationary contacts has 
been shop adjusted for optimum follow and 
this adjustment should not be disturbed. 

The moving contact assembly has been fac­
tory adjusted for low contact bounce perfor­
mance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 
is adjusted by placing a screwdriver or simi­
lar tool into one of the notches located on the 
periphery of the spring adjuster and rotating 
it. The spring adjuster is located on the 
underside of the bridge and is held in place 
by a spring type clamp that does not have to 
be loosened prior to making the necessary 
adjustments. 

The spring is to be adjusted such that the 
contacts will close as indicated by a neon 
lamp in the contact circuit when energized 
with 0. 5 amperes. For this test the negative 
sequence coils and the zero sequence coils 
should be connected in series to a common 
source. The proper polarity should be ob­
served in applying the current. 

4. The magnetic plugs are used to reverse any 
unwanted spurious torques that may be pres­
ent when the relay is energized on current 
alone. 

The reversing of the spurious torque is accom-
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TYPE KQS PHASE SE LECTOR RE LAY ---------------------------------------------

plished by applying 40 amperes to the nega­
tive se quence coils (zero sequence coils 
ope n-circuited) and adjusting the plugs in the 
following manner: 

Both Plugs In 
Condition 

Spurious torque in 
contact closing 
direction (Le ft 
Front View) 

Spurious torque in 
contact opening 
direction (Right 
Front View) 
(Contacts remain 
open) 

Fault Detector 

Adjustment 

Right (Front-View) 
Plug Screwed out 
until spurious tor-
que is reversed. 

Left (Front-View) 
Plug screwed out 
until spurious tor-
que is in contact 
closing direction, 
then the plug is 
screwed in until 
spurious torque is 
reversed. 

Adjust the core screw of the fault dete ctor so 
that with the top contacts closed and no deflection 
on the plunger spring the plunger just touches the 
core screw and then back off the core screw 1/t turn. 
The pickup of the fault detector should be approx­
imately 4.0 amperes 60 cycles. 

Telep hone-Type Relay 

* Energize the telephone relay, X3 , by applying 80 
volts d-e to  terminal 18  and 1 9  for 1 25 Vd-c, and by 
applying 1 60 Vd-c to terminal 1 8  and 1 9  for 250 Vd-c. 
The telephone relay should operate positively. 

Contactor Sw itch 

Adjust the stationary core of the switch for a 
clearance between the stationary core and the mov­
ing core when the switch is picked up. This can be 
most convenie ntly done by turning the relay up-side­
down . 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 in the moving contact assembly 
is taken up, and where the moving core just sepa­
rates from the stationary core scre w. Back off the 
stationary core screw one turn beyond this point 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 /3 2  inch by means of the two small nuts on 
either side of the Micarta disc. The switch should 
pick up at 1 ampere d-e. Test for sticking after 3 0  
amperes d-e. have been passed thru the coil. The 

4 

coil resistance is approximately 1 . 0  ohms. 

Indicating C ontactor Switch ( ICS) - Close the 
main relay contacts and pass sufficient d-e cur­
rent through the trip circuit to close the contacts 
of the ICS. This value of current should not be 
greater than the particular ICS tap setting being 
used. The indicator target should drop freely. 

The contact gap should be approximately .04 7 "  
between t h e  bridging moving contact and t h e  ad­
justable stationary contacts. The bridging mov­
contact should touch both stationary contacts 
simultaneously. 

Three-Phase Negative Sequence F i lter 

The filter is adjusted for balance at the factory 
and no further adjustments or mai ntenance should be 
required. With balanced three phase currents of 10  
amperes, 60  cycles, phase rotation A,  B, C, intro­
duced into the input terminals as marked on Dwg. 
1 7-D-3 325. The voltage between the output terminals 
A', B', and C', should be ze ro. Use a high resistance 
voltmeter for this check. 

Connect termi nals A', B', and C', to terminals 
3, 5, and 7 of the type KQS relay. C onnect the r elay 
terminals 2, 4, and 6 together. With balanced three­
phase curre nts of 5 amperes, 60 cycles, phase rota­
tion A, B, C, applied to the filter input terminals A, 
B, C, and the neutral made by connecting ter minals 
A", B "  and C "  together, the voltage across the re­
lay termi nals 2 and 3, 4 and 5 and 6 and 7 should be 
zero. Now, reverse the connections to the filter in­
put termi nals A and B and check the voltage now 
appearing across the relay terminals. These three 
voltages should be substantially 0. 7 volt. 

With the relay and filter connected, apply 1 am­
pere between phase to neutral of the filter. Adjust 
the spring of the proper phase selector such that the 
contact just closes. 

Apply 1 5  amperes between phase to neutral and 
check the action of the phase selector eleme nts. The 
eleme nt associated with the p hase being energized 
should operate while the other two eleme nts should 
remain open. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for do­
ing repair work. Whe n orde ring parts, always give 
the complete nameplate data. www . 
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TYPE KQS PHASE S E L ECTOR RE LAY-----------------------
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A B C A'O 
B'o 1-++-=i��f--....J \r'-*:::O::CHII.._N OTE 3 

F T-1 SW 

K-DAR 
RELAYS 

1---��--+o A 
1---��---+o B 
1---���t-+-o c 

s,s 
AUX.C.T. 
NOTE4 

_J 

83G 
8 

NOTE I. NO OTHER DEVICE MAY BE CONNECTED HERE. 
NOTE 2. NOT CURRENT-FORCED CIRCUIT, MAY BE OPENED 

WITHOUT DISCONNECTING C.T.'S . 
NOTE 3. THIS POINT SHOULD NOT BE GROUNDED. 

NOTE 4. USED FOR KD-4 RELAYS 3 PHASE UNIT CON­
NECTIONS. 876A759 

Fig. 3. A C  External Connections of KQS Ph ase Selector R elay for K-Dar Single Pole Tripping. 

MUTUAL. Rt.ACTORS 

'-------.+,....--_.....;._,. 

.____ _z_ 
NEGATIVE SEQUENCE 
OuTPUT TERMINALS 

FRONT 'JIEW 

TERMINAL.S 

F i g. 4. Negative Sequence F i lter Internal Schematic. 
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T YPE KQS PHASE SELECTOR RE LAY ---------------------------------------------
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INSTALLATION 
Westinghouse 1. L. 41-928.1 A 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KQS PHASE SELECTOR RELAY FOR 

SINGLE-POLE CARRIER RELAYING 

CAUTION: Before p utting relays into service, re­
move all blocking which may have been inserted for 
the purpose of securing the parts during shipment, 
make sure that all moving parts operate freely, in­
spect the contacts to see that they are clean a nd 
close properly, and operate the r elay to check the 
settings and electrical connections. 

A P P L I CA T I O N 

The type KQS relay op erates on negative and 
zer o sequence currents to select the faulted phase 
when a single phase-to-ground fault occurs on the 
protected transmission line. The zero sequence cur­
rent is obtained from the neutral of the line current 
transformers, and the negative sequence current from 
an external three-phase filter supplied with the 
relay. 

C O N S T R U CT I O N A N D  O P E R A T I O N 

The type KQS relay consists of an external three­
phase negative sequence filter, three phase selector 
elements, and a telephone type r elay mounted, .in a 
case. For K-DAR single pole carrier relaying three 
indicating contactor switches are mounted in the 
case. For ·Hz and HZM single pole carrier relaying, 
two contact switches, three fault detector elements 
and three operation indicators are mounted in the 
case. 

A. P hase Selector E lements 

The phase selector element is a product in­
duction cylinder type unit operating on the inter­
action between the polarizing ciruict flux and the 
operating circuit flux. The operating circuit flux is 
obtained from the output of the negative sequence 
curr ent filter and the polarizing circuit flux is ob­
tained from the zero sequence component of  fault 
current. 

Mechanically, the p hase selector element is com­
posed of four basic compone nts: a die-cast aluminum 
frame, an electromagnet, a moving element assembly, 
and a molded bridge. 

S U PE RSEE DES MIME O GRA PHE D I . L .  41-928 .1A 

The frame serves as the mounting structur e for 
the magnetic core. The magnetic core which houses 
the lower pin bearing is secured to the frame by a 
locking nut. The bearing can be replaced, if neces­
sary , without having to remove the magnetic core 
from the frame. 

The electromagnet has two series-connected 
polarizing coils mounted diametrically opposite one 
another; two series-connected oper ating coils mount­
ed diametrically opposite one another; two magnetic 
adjusting plugs; upper and lower adjusting plug clips 
and two locating pins. The locating pins are used 
to accurately position the lower pin bearing, which 
is m ounted on the frame, with respect to the upper 
pin bearing, which is threaded into the bridge. The 
electromagnet is secured to the frame by four mount­
ing screws. 

The moving element assembly consists of a 
spiral spring, contact carrying member, and an alum­
inum cylinder assembled to a molded hub which holds 
the shaft. The shaft has removable top and bottom 
jewel bearings. The shaft rides betwe en the bottom 
pin bearing and the upper p in bearing with the cylin­
der rotating in an air gap formed by the electromagnet 
and the magnetic core. The stops for the moving 
element contact arm are an integral part of the 
br.idge. 

The bridge is secured to the electromagnet and 
frame by two mounting screws. In additio n  to hold­
ing the upper pin bearing, the bridge is used for 
mounting the adjustable statio nary contact housing. 
The stationary contact housing is held in-position 
by a spring type clamp. The spring adjuster is lo­
cated on the underside of the bridge and is attached 
to the moving contact arm by a sprial spring. The 
spring adjuster is also held in place by a spring 
type clamp. 

With the contacts closed, the electrical connec­
tion is made through the stationary contact housing 
clamp, to the moving contact, t·hrough the spiral 
spring out to the spring adjuster clamp. 
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TYPE KQS PHASE SELECTOR RELAY----------------------------------------------

B. Ind icat ing Contactor Sw itch Unit (ICS) 

(When Used) 

The indicating contactor switch is a small d-e 
operated clapper type device. A magnetic armature, 
to which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes, the moving 
contacts bridge two stationary contacts, completing 
the trip circuit. Also d ur ing this operation two 
fingers on the armature deflect a spring located on 
the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outsid e of the case by a push r od located at the 
bottom of the cover. 

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

Fault Detector (When Used) 

The fault detector is a small solenoid type ele­
ment. A cylindrical plunger rides up and down on a 
vertical guide rod in the center of the solenoid coil. 
The guide rod is fastened to the stationary cor e ,  
which i n  turn screws into the element frame. A silver 
disc is fastened to the moving plunger through a 
helical spring. When the coil is energized, the 
plunger moves upward carrying the silver disc which 
bridges three conical shap ed stationary contacts. 
In this position, the helical spring is compressed 
and the plunger is free to move while the contact re­
mains stationary. Thus, a-c vibration of the plunger 
are prevented from causing contact bouncing. 

The element has both front and back contacts 
with a weight on the end of the plunger to give back 
contact pressure. The coil of the three fault detec­
tors are connected in series and receive the line 
current transformer neutral current. The back contact 
of each eleme nt is connected in parallel with the 
assorted phase selector back contact to maintain a 
trip circuit on p hase faults when the p hase selector 
might operate on residual ( zero sequence) current re­
sulting from unbalanced conditions or errors in the 
current transformers. 

C. Telep hone-l'ype Relay 

The X3 relay is a telephone type relay with slow 
drop-out characteristics. A solenoid attracts an iron 
right-angle bracket which in turn operates a set of 
break and make contacts. Dropout delay is obtained 
by the air gap and adjustment between the solenoid 
core and the armatur e ,  and the copper slug on the 
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core.  A dropping resistor is connected in series with 
the X3 relay for 250 V.D.C .  

D .  Contactor Switch (When Used) 

The contactor switch is similar to the fault de­
tector element except that the coil and magnetic cir­
cuit are designed for direct current instead of alter­
nating current. This makes it unnecessary to have 
the helical spring, so the silver disc is fastened 
directly to the moving plunger. 

Two of these contactor switches are used to seal 
in the trip circuit and to control the operation of the 
automatic reclosing relays. 

E .  Operat ion Ind icator (When Used) 

The operation indicator is similar inconstruction 
to the indicating contactor switch except that con­
tacts are not provided on the switch. 

F. Three Phase Negative Sequence F i lter 

The filter consists of three mutual reactors 
each with three windings connected as shown in Dwg. 
1 7-D-3325. With unbalanced three-phase currents flow­
ing in the input terminals, the output voltage and 
current will be proportional to the negative seque nce 
components of the unbalanced input. 

CHA R ACT E R I S T I CS 

The typ e KQS relay is an auxiliary relay used in 
the carrier relaying scheme with the types HZ, 
HRK-P, RS and TS0- 1 relays. 

The minimum pick-up of the type KQS relay is 1 
ampere and the maximum 310 amperes is 1 00 am­
peres. 

This is the total p hase current passed through 
the filter and relay to ne utral with the other two 
phase currents zero. The corresponding negative and 
zero seque nce values are each one third of the val­
ues given above . 

The negative sequence coils of the type KQS re­
lay are normally connected in star to termi nals A', 
B ', and C '  of the negative se quence filter. The neu­
tral of this star should not be grounded.  T he term­
inals A", B", and C" should be connected together 
to the neutral of the main current transformers. It is 
important that no other eleme nts be connected be­
tween A", B" and C" and the star or neutral point. 

The alter nate conne ction is used where other 
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equipment must be conn�cted between A", B "  and 
C "  and the neutral point. In this case the negative 
sequence coils are connected between terminals 
A'A", B ' B" and C'C ". With this connection zero 
sequence current must be eliminated or by-passed 
around the filter. Delta current is not satisfactory be­
cause it causes an undesirable phase shift in the 
filter. 

I NS T A L L A T I O N  

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 the four mounting holes 
on the flange for semi-flush mounting or by means of 
the rear mounting stud or studs for projection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The elec­
trical connections may be made directly to the term­
inals by means of screws for steel panel mounting or 
to the terminal studs furnished 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. 

A DJUS TMENTS AND M A I NTENA NCE 

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

All contacts should be periodically cleaned. A 
contact burnisher S#l82A836H01 is recommended for 
this purpose. The use of abrasive material for clean­
ing contacts is not recommened, because of the dan­
ger of embedding small particles in the face of the 
soft silver contact and thus impairing the contact. 

Phase Selector Ele me nt 

The following adjustments are made without the 
external three phase negative filter connected to the 
relay. 

1. The upper pin bearing should be screwed 
down until there is approximately .025" 

clearance between it and the top of shaft 
bearing. The upper pin bearing should then be 
securely locked in position with the lock nut. 
The lower bearing position is fixed and can­
not be adjusted. 

2. The contact gap adjustment is made as 
follows: 

With the moving contact in the normally­
opened position, i.e., against the right stop 
on bridge, screw in the stationary contact un­
til both contacts just close as indicated by a 
neon lamp in the contact circuit. Then, screw 
the stationary contact away from the moving 
contact % of a turn. The clamp holding the 
contact housing need not be loosened for the 
adjustment since the clamp utilizes a spring­
type action in holding the stationary contact 
in position. 

The set screw in the stationary contacts has 
been shop adjusted for optimum follow and 
this adjustment should not be disturbed. 

The moving contact assembly has been fac­
tory adjusted for low contact bounce perfor­
mance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 
is adjusted by placing a screwdriver or simi­
lar tool into one of the notches located on the 
periphery of the spring adjuster and rotating 
it. The spring adjuster is located on the 
underside of the bridge and is held in place 
by a spring type clamp that does not have to 
be loosened prior to making the necessary 
adjustments. 

The spring is to be adjusted such that the 
contacts will close as indicated by a neon 
lamp in the contact circuit when energized 
with 0.5 amperes. For this test the negative 
sequence coils and the zero sequence coils 
should be connected in series to a common 
source. The proper polarity should be ob­
served in applying the current. 

4. The magnetic plugs are used to reverse any 
unwanted spurious torques that may be pres­
ent when the relay is energized on current 
alone. 

The reversing of the spurious torque is accom-
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TYPE KQS PHASE SE LECTOR RE LAY-----------------------
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plished by applying 40 amperes to the nega­
tive se quence coils (zero sequence coils 
open-circuited) and adjusting the plugs in the 
following manner: 

Both Plugs In 
Condition 

Spurious torque in 
contact closing 
direction (Le ft 
Front View) 

Spurious torque in 
contact opening 
direction (Right 
Front View) 
(Contacts remain 
open) 

Fault Detector 

Adjustme nt 

Right (Front-View) 
Plug Screwed out 
until spurious tor­
que is reversed. 

Left (Front-View) 
Plug screwed out 
until spurious tor­
que is in contact 
closing direction, 
then the plug is 
screwed in until 
spurious torque is 
reversed. 

Adjust the core screw of the fault dete ctor so 
that with the top contacts closed and no deflection 
on the plunger spring the plunger just touc hes the 
core screw and the n back off the core screw ':4 turn. 
The pickup of the fault dete ctor should be approx­
imately 4. 0 amperes 60 cycles. 

Telep hone- Type Relay 

Energize the telephone relay, X3, by applying 80 
volts d-e to the coil terminals. The telephone relay 
should operate positively. 

Contactor Sw itch 

Adjust the stationary core of the switch for a 
clearance between the stationary core and the mov­
ing core when the switch is picked up. This can be 
most convenie ntly done by turning the relay up-side­
down. 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 in the moving contact assembly 
is taken up, and where the moving core just sepa­
rates from the stationary core screw. Back off the 
stationary core screw one turn beyond this point and 

lock in place .  This prevents the moving core from 
striking and sticking to the stationary core be cause 
of residual magnetism. Adjust the contact clearance 
for 3/32 inch by means of the two small nuts on 
either side• of the Micarta disc. The switc h should 
pick up at 1 ampere d-e. Test for sticking after 30 
amperes d-e. have been passe d  thru the coil. The 

coil resistance is approximately 1 . 0  ohms. 

Indic ating Contactor Switc h ( ICS) - Close the 
main relay contacts and pass sufficient d-e cur­
rent through the trip circuit to close the contacts 
of the ICS. This value of current should not be 
greater than the particular ICS tap setting being 
used. The indicator target should drop freely. 

The contact gap should be approximately .047 " 
between the bridging moving contact and the ad­
justable stationary contacts. The bridging mov­
contact should touch both stationary contacts 
simultaneously. 

T hree- P hase Negative Sequence F i lter 

The filter is adjusted for balance at the factory 
and no further adjustments or maintenance should be 
required. With balanced three phase currents of 1 0  
amperes, 60 cycles, phase rotation A ,  B ,  C ,  intro­
duced into the input terminals as marked on Dwg. 
1 7-D-3325. The voltage between the output terminals 
A', B ' ,  and C ', should be zero. Use a high resistance 
voltmeter for this check. 

Conne ct terminals A', B ', and C ', to terminals 
3, 5, and 7 of the type KQS relay. C onnect the relay 
terminals 2, 4, and 6 together. With balanced three­
phase curre nts of 5 amperes, 60 cycles, phase rota­
tion A ,  B, C, applied to the filter input terminals A, 
B, C, and the neutral made by connecting terminals 
A",  B "  and C "  together, the voltage across the re­
lay terminals 2 and 3, 4 and 5 and 6 and 7 should be 
zero. Now, reverse the connections to the filter in­
put terminals A and B and c heck the voltage now 
appearing across the relay terminals. These three 
voltages should be substantially 0. 7 volt. 

With the relay and filter connected, apply 1 am­
pere between phase to neutral of the filter. Adjust 
the spring of the proper phase selector such that the 
contact just closes. 

Apply 15 amperes between phase to neutral and 
check the action of the phase sele ctor elements. The 
eleme nt associated with the phase being energized 
should operate while the other two eleme nts should 
remain ope n. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for do­
ing repair work. Whe n ordering parts, always give 
the complete nameplate data. www . 
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INTERNAL SCHEMATIC 

TELEPII•E I -t .. l I T T T I "f X3 \ I 
TYPE UIJY �--�-

2.51X) 0 
FOR 'J!IJf 
lilLY 

I I LJ 1 � �� I I 
INDICATING I COITACTOII SW I TCH 

• ����
S 

SEQUENCE I 
- --- ---

Will ·HUt Ill; IIITAI- X3 I T&lf:M POLAIITY AI 
CHASSIS OPERATED SMCifl, THE PHASE 

SELECTOI COITACTS / / SHOIIT IIG SWITCH 
CLOU(I. H.FlOIT V I EW) 

r ·  - - -- --<i>i I I r TEll SW I TCH - � r� � CURIEIT TEST JACl 

TERMINAL I 

187A421 
Fig.  1. Intern al S ch em ati c of th e Type KQS R elay in the Type F T-42 Case for 

K-Dar Single Po l e  R el aying.  
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Fig. 2. Internal Schem ati c of th e Type KQS R elay in the Type F T-42 Case fo r 

HZM Single Po le R elaying.  
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TYPE KQS PHASE S E L ECTOR RE LAY-----------------------

6 

A B C AO HI-:=:0-�E---' \r'-*=:::!C...., 

B'o �-+�-=:0--+E---' \,.:.*.:��._NOTE 3 

F T-1 SW 

K-DAR 
RELAYS 

1---��--+<> A 
1--""*=-f-�-+-<> B 
1--""*=-f-1--+-<> c 

5ts 
AUX.C.T. 
NOTE4 

lli 8 

_J 

NOTE I.  NO OTHER DEVICE MAY BE CONNECTED HERE. 
NOTE 2. NOT CURRENT-FORCED CIRCUIT, MAY BE OPENED 

WITHOUT DISCONNECTING C.T.'S . 
NOTE 3. THIS POINT SHOULD NOT BE GROUNDED . 

NOTE 4. USED F O R  KD-4 RELAYS 3 PHASE UNIT CON­
NECTIONS. 876A759 

Fig.  3. A C  External Connections of KQS Phase Selector Relay fo r K-Dar Si ngle Pole Tripping. 

MUTUAL REACTORS 

'-----...+,...-_ _.:-; 

_ _  z_ 
NEGATIVE S EQUENCE 
OUT PUT TERMINALS 

TERMINALS 

FRONT \JIEW 17-D-3325 
Fig.  4 .  Negative Sequen ce F i lter Internal S chematic.  
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TYPE KQS PHASE SELE CTOR RE LAY --------------------...:.::L.::Lo:....;4�1-�9::..::2B::..:.l�A 

.(�0-32 .SCQ&W.S 
/*OR T£RMIAJAI...s 

1..3fl;- 14 ,-l ==:j 
r--------

h� � --j I I 
t t <t  
I+ +I 

,, ,, •. f. ,. �-
JZ DIA, M T4. J./Ol..t:S 

( 4 -HDLIE:S) 

Fig. 5. Outline an cl Drilling Plan for Type N egati ve Sequen ce F i lters. 

2-D-1707 
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T YPE KQS P HASE SE LECTOR RE LAY-----------------------

-F1--
cJ � 

��"�\"" 

r 
I I I _, __ 

� � 

""J,_ j l 
l i  i t� 

PAJIEL LOCATION � 
SDU �FWSH MTG. I'ROJ ECTIOII MTGt 

. 180-32 SCREW 
TOOTHED 
LOCKWASHER 

SPACER S FOR 
THill I'AIIIELS 

5 
- 18 SCREW 
16 (FOR TH I CK 

PAIIIEL USE 
S- 18 STUD 
16 

/_./ . 1 80-32 SCREW 

FOR THICK PAIIEL 
USE - 180-32 STUD ----�..-�--,£.....-.__ 

TEIIMIIAL AID 
MDUITIIG DETAI LS 

I 
I ,  
I 
u 

PAIIEL DR I Ul MG OR 

PANEL CUTOUT l DR I LLING 
FOR SENI-FWSH 14TG. 

CUTOUT FQR PROJECT IQN MTG. 
( FRONT V I EW) 

3 
� DIA. 20 IIOUS 

OR CUTOUT 

! 
16 DIA.2 HOU:� 

57D7905 
F i g. 6. Outlin e and D rilling P l an for Type KQS Relay in the Type F T-42 Case. 
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INSTALLATION 
Westinghouse I . L .  4 1 -928 . 1 C  

• OPERATION • MAINTENANCE 

IN S TRUCTIONS 
TYPE KQS PHASE SELECTOR RELAY FOR 

SINGLE-POLE CARRIER RELAYING 

0 

CAUTION: B efore p utting relays into s ervice, re­
move all blocking which may have been inserted for 
the purpo se of  securing the parts during shipment, 
make sure that all moving parts operate freely, in­
spect the contacts to see that they are clean a nd 
close properly, and operate the r elay t o  check the 
s ettin gs and electrical connections. 

A P P L I C A T I O N  

The type KQS relay operates on ne gative and 
zer o sequence currents to select the faulted phase 
whe n a single phase-to-ground fault occurs on the 
prot ected transmission line. The zero s equence cur­
rent is obtained from the neutral of the line current 
transformer s ,  and the negative se quence current from 
an external three-phas e  filt er supplied with the 
relay. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type KQS relay consists of an e xternal 
three -phase ne gative sequence filter , three -phase 
selector ele ment s ,  a tele phone type relay , and three 
indicating c ontactor s witches which are mounted in 
the case . 

A .  P hase Selector E lements 

The phase s elector element is a product in­
duction cylinder type unit operating on the int er-

0 action between the polarizing circ uit flux and the 
operating circuit flux. The operating circuit flux is 
obtained from the output of the negative sequence 
current filter and the polarizing circuit flux is ob­
tained from the zero sequence c omponent of  fault 
current . 

Mechanically , the phase selector eleme nt is c om­
posed of four basic components :  a die-cast aluminum 
frame , an electromagnet , a moving element as sembly, 
and a molded bridge. 

SUPERSEDES I . L .  4 1 -928 . 1 6, dated Marc h 1 970 
0 Denotes change from s u perseded issue .  

T h e  frame serve s a s  the mounting structure for 
the magnetic c or e .  The magnetic c or e  which houses 
the lower pin bearing is secured to the frame by a 
locking nut . The bearing can be r eplaced, if neces­
sary , without having to r emove the magnetic core 
from the frame. 

The electromagnet has two serie s-c onnected 
polarizing coils mounted diametrically opposit e one 
another;  two series-conne cted oper ating coils mount­
ed diametrically opposite one another ; two magnetic 
adjusting plugs;  upp er and lower adjusting plug clips 
and two locating pins.  The lo cating pins are used 
to accurately position the lower pin b earing, which 
is m ounted on the frame , with respect to  the upper 
pin bearing , which is threaded into the bridge.  The 
electromagnet is secured to the frame by four mount­
ing screws. 

The moving element ass embly consists of a 
spiral spring . contact carrying memb er ,  and an alum­
inum cylinder as s embled to a molded hub which holds 
the shaft. The shaft has re movable top and bottom 
jewel b e ar ings . The shaft rides betwe en the bottom 
pin bearing and the upper pin bearing with the cylin­
der rotating in an air gap formed by the electromagnet 
and the magnetic core. The st ops for the moving 
element contact arm are an integral part of the 
bridge. 

The bridge is se cured to the electromagnet and 
frame by two mounting screws. In addition to hold­
ing the upper pin bearing, the bridge is used for 
mounting the adjustable statio nary contact housing. 
The stationary contact housing is held in-position 
by a s pring type clamp . The spring adjuster is lo­
cated on the underside of the bridge and is attached 
to the moving c ontact arm by a sprial spring. The 
spring adj uster is also held in plac e by a spring 
type clamp. 

With the contacts closed, the electrical connec­
tion is made through the stationary c ontact housing 
clamp, to the moving contact, through the spiral 
spring out to the spring adjuster clamp. 

EFFECTIVE NOVEM BER 1 976 www . 
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TYPE KQS PHASE SELECTOR RELAY---------------------------------------------

B. Ind icat ing Contactor Sw itch Unit (ICS) 

The indicating c ontactor switch is a small d-e 
operated clapper type device. A magnetic arrtlature, 
to whic'h leaf-spring mounted co ntacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes, the moving 
contacts bridge two stationary contacts, c ompleting 
the trip circuit. Also dur ing this operation two 
fingers on the armature deflect a spring located on 
the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outside of the case by a push r od located at the 
bottom of the cover. 

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

C. Telephon e-Type Relay 

The X3 relay is a telephone type relay with slow 
drop-out characteristics. A solenoid attracts an iron 
right-angle bracket which in turn operates a set of  
break and mak e contacts. Dropout delay is obtained 
by the air gap and adjustment between the solenoid 
core and the armatur e ,  and the c opper slug on the 
cor e .  A dropping resistor is connected in series with 
the X3 relay for 250 V.D. C .  

D. Three Phase Negati ve Sequence F i lter 

The filter c onsists of three mutual reactors 
each with three windings connected as shown in Dwg. 
1 7-D-3325. With unbalanced three-phase currents flow­
ing in the input terminals, the o utput voltage and 
current will be proportional to the negative seque nc e 
components of the unbalanced input. 

CHA R A C TER I S TI C S  

0 The type KQS relay is an auxiliary relay used in 
the carrier relaying scheme with the types KDl O ,  
KRD-4, & KA-4 relays. 

The minimum pick-up of the type KQS relay is 1 
ampere and the maximum 3Io amperes is 1 00 amperes. 

This is the total p hase current passed through 
the filter and relay to ne utral with the o ther two 
phase currents zero. The c orresponding negative and 
zero sequence values are eac h  one third of the val­
ues given above. 

2 

The negative sequence coils of the type KQS re­
lay are normally connected in star to termi nals A',  
B ' ,  and C '  of the negative se quence filter. The neu­
tral of this star should not be grounded. The term­
inals A " ,  B " ,  and C "  should be connected together 
to the neutral of the main current transformers. It is 
important that no other eleme nts be c onnected be­
twee n A", B" and C" and the star or neutral point. 

The alter nate conne ction is used where othe r 
equipment must be c onnected between A", B "  and 
c "  and the ne utral point. In this case the negative 
seque nce c oils are conne cted between terminals 
A 'A", B ' B" and C ' C " .  With this c onnection z ero 
sequence c urrent must be eliminated or by-passed 
around the filter. Delta current is not satisfactory be­
cause it causes an undesirable phase shift in the 
filter. 

I N S T A L L A T I O N  

The relays should be mounted on switc hboard 
panels or their equivalent in a location free from dirt 
moisture , excessive vibration, and heat. Mount the 
relay vertically by means of the four m ounting holes 
on the flange for semi-flush m ounting or by means of  
the rear mounting stud or  studs for projection m ount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The elec­
trical connections may be made directly to the term­
inals by means of screws for steel panel mounting or 
to the termi nal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 
easily remove d or inserted by locking two nuts o n  the 
stud and then turning the proper nut with a wre nch. 

F or detailed FT case i nformation refer to I.L. 
41-076. 

A DJ U S TMEN T S  A N D  M A I N TE N A N CE 

The proper adjustme nts to insure c orrect opera­
tion of this relay have been made at the factory and 
should not be disturbed after receipt by the c ustomer. 
If the adjustme nts have been c hanged, the relay 
taken apart for repairs or if it is desired to c heck 
the adjustments at r egular maintenance periods, the 
instructions below should be followed. 

All contacts should be periodically cleaned. A 
contact burnisher Sttl 82A836H0 1 is recommended for 
this purpose. The use of abrasive material for clean-
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TYPE KQS PHASE SELECTOR R E LAY --------------------___;I.:.;;. L;.;. . ...;..41;..;-9;.;;2�8 -;-.,;;.1C 

ing contacts is not recommened, because of  the dan­
ger of embedd ing small particles in the face of the 
soft silver contact and thus impairing the contact. 

Pha se Selector E lement 

The following adjustments are made without the 
external three phase n�gative filter connected to the 
relay. 

1. The upper pin bearing should be screwed 
down until there is approx imately .025" 
clearance between it  and the top of  shaft 
bearing. The upper pin bearing should then be 
securel y l ocked in position with the l ock nut. 
The l ower bearing position is fixed and can­
not be adjusted. 

2. The contact gap adjustment is made as 
follows: 

With the moving contact in the normally­
opened position, i. e. , against the right stop 
on bridge , screw in the stationary contact un­
til both contacts just cl ose as ind icated by a 
neon lamp in the contact circuit. Then, screw 
the stationary co ntact away from the moving 
contact % of a turn. The clamp holding the 
contact housing need not be loosened for the 
adjustment since the clamp utilizes a spring­
type action in hold ing the stationary co ntact 
in position. 

The set screw in the stationary co ntacts has 
been shop adjusted for optimum follow and 
this adjustment should not be disturbed. 

The moving co ntact assembly has been fac­
tory adjusted for l ow contact bounce perfor­
mance and should not be changed. 

3 .  The sensitivity adjustment is made by vary­
ing the tensio n  of the spiral spring attached 
to the moving element assembly. The spring 
is adjusted by placing a screwdriver or simi­
lar tool into one of the notches located on the 
periphery of the spr ing adjuster and rotating 
it. The spring adjuster is located on the 
underside of the bridge and is held in place 
by a spring type clamp that does not have to 
be loosened prior to making the necessary 
adjustments. 

The spring is to be adjusted such that the 
contacts will close as indicated by a neon 
lamp in the contact circuit when energized 
with 0. 5 amperes . For this test the negative 
sequence coils and the zero sequence coils 
should be co nnected in series to a common 
source. The pr oper polarity should be ob­
served in applying the current. 

4. The magnetic plugs are used to reverse any 
unwanted spurious torques that may be pres­
ent when the relay is energized on current 
alo ne. 

The reversing of the spurious torque is accom­
plished by applying 40 amperes to the nega­
tive sequence coils (zero sequence coils 
open-circuited) and adjusting the plugs in the 
following manner: 

B oth Plugs In 
Condition 

Spurious torque in 
contact closing 
direction (Le ft 
Front View) 

Spurious torque in 
co ntact opening 
direction (Right 
Front View) 
(Contacts remain 
open) 

Telephone-T ype Relay 

Adjustment 

Right (Front-View) 
Plug Screwed out 
until spurious tor-
que is reversed . 

Left (Front-View) 
Plug screwed o ut 
until spurious tor-
que is in contact 
clos ing direction, 
then the plug is 
screwed in until 
spurious torque is 
reversed. 

Energize the tel ephone relay , X3, by applying 80 
volts d-e to terminal 18 and 19 for 1 25 Vd-c, and by 
applying 1 60 Vd-c to terminal 1 8  and 1 9  for 250 Vd-c. 
The teleph one relay should operate positively. 

I ndi cati ng Contactor Switch ( ICS) 

Cl ose the main relay contacts and pass sufficient 
de current through the trip circuit to close the con­
tacts of the ICS. This value of current should not be 
greater than the particular ICS tap setting being used. 
The indicator target should drop freely . 

The contact gap should be approximately .047 " 
between the bridging moving contact and the adjust-
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TYPE KQS PHASE SE LECTOR RE LAY 

able s tationary contacts . The bridging moving con­
tact should touch both s tationary contacts simul­
taneously. 

T hree-Phase Negat ive Sequence F i lter 

The filter is adjusted for balance at the factory 
and no further adjustments or maintenance should be 
required. With balanced three phas e currents of 1 0  
ampere s ,  60 cyeles, phase rotation A ,  B, C, intro­
duc ed into the input terminals as marked on Dwg. 
1 7-D-3 325. The voltage b etw een the output terminals 
A ', B' ,  and C ', s hould be zero. Use a high re sistance 
voltmeter for this c heck. 

Conneet terminals A' ,  B ' ,  and C ', to terminals 
3, 5, and 7 of the type KQS relay. C onnect the relay 
terminals 2, 4 ,  and 6 together. With balanced three­
phase currents of 5 amperes, 60 cycles, phase rota­
tion A, B, C, applied to the filter input terminals A, 
B, C, and the neutral made by connecting terminals 
A",  B" and C "  together, the voltage across the re­
lay terminals 2 and 3, 4 and 5 and 6 and 7 s hould b e  
zero. Now, reverse the connections t o  the filter in-

4 

put terminals A and B and c heck the voltage now 
appearing across the relay terminals. These three 
voltages should b e  substantially 0. 7 volt. 

With the relay and filter conne cted, apply 1 am­
pere between phase to neutral of the filter. Adjust 
the spring of the proper pha se selector such that the 
contact just close s. 

Apply 15 ampere s  between phas e to neutral and 
check the action of the phase sele ctor elements. The 
eleme nt ass ociated with the p hase b eing e nergized 
should operate while the other two eleme nts s hould 
remain open. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 
the factory. However, interchangeable parts can b e  
furnished to the customers who are equipped for do­
ing repair work. When ordering parts, always give 
the complete nameplate data. 
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TYPE KQS PHASE SE LECTOR R ELAY ---------------------....:•..:.!.L:.:..·=..41:.;:,:·9::=;2;::,:B.�1C 

TELEPIIIIE 
TYPE IU.AY --------

2.5110 Q :,:!!iOW=----+---+=-� 

1111 ·•1Allft< I liT Al­
TA- I'ILAIITY AI 
..... TIIE I'IIIIE 
SELECTII ctiTACTI 
CLOI!(I.M. fllll UEI) 

INTERNAL SCHEMATIC 

l3 

IIDICAT I IG 
COITACTOC SWI TCH 

ClASS I S OPEIATED 
SIIOIT II& Sll TCH 

� CUIIEIT TEST JACK 

TEIMIIAL 

187A42 1 
Fig. 1 .  Intern al Schematic of th e Type KQS R elay in the Type F T-42 Case fo r  

K-Dar Sin gle Pole R elaying. 
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TYPE KQS PHASE SEL ECTOR R E LAY ____________________________________________ ___ 

6 

A B C 

K- DAR 
RELAYS 

5/5 
AUX.C.T. 
N OTE 4 

FT- 1 SW 
�--���--� A 
�--�F-i�--� B 
1----�r-'-'-Ht--t-o c 

_ J  

NOTE I .  N O  OTHER DEVICE MAY BE CONNECTED H ERE . 
NOTE 2 .  N OT CURR E N T - FORCED CI RCUIT, M AY BE OPE N ED 

WITHOUT DISCONNEC T I N G  C.T.'S . 
NOTE 3. THIS POINT SHOULD N OT BE GROUNDE D .  

N OT E  4.  U S E D  F O R  K D -1 0  REL AYS 3 PHASE UNIT CON ­
N E C T I O N S .  

876A759 
0 Fig. 2. A C  External Connections o f  KQS Ph ase Selector R elay for K-Dar Single Pale Tripp ing. 

MUTUAL. RE..t>CTORS TERMINALS 

FRONT \/lEW 17-D-3325 
Fig. 3. Negative Sequence Filter In ternal Schemati c. 
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TYPE KQS PHASE SELECTOR RE LAY --------------------....:.I.....:.L._4..;.1·=92=8.:....:.. 1.:..C 

.(l!J0-.32 .SC.QEIN.S 
/*OR TERMIAIAL.S 

t t t  3T 
I+ fl 

,.,. •· ¥. ··�r 
JZ DIR, M T(;J. 110/..E:S 

( 4 - I-IDLES ) 

Fig. 4. Outline an d Drilling Plan for Type KQS Negative Se quence Filters. 

2-D-17 07 
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T YPE KQS PHASE SE L ECTOR RE LAY-----------------------
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Fig, 5. O utline an d Drilling Plan for Type K QS Relay in the Type FT-42 Case. 
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