INSTALLATION

I.L. 41-2778B

OPERATION ¢ MAINTENANCE

INSTRUCTI O NG

TYPE COQ
NEGATIVE SEQUENCE GENERATOR RELAY

CAUTION Before

into service,

putting protective relays

remove all blocking which may
have been 1nserted for the purpose of securing
Make sure that all

Inspect the con-

tacts to see that they are clean and can close

the parts during shipment.
moving parts operate freely.
properly.

Operate the relay to check the

settings and electrical connectlons.

APPLICATION

A COQ relay operates to disconnect a genera-
faulted 1ine negative
sequence currents can damage the machlne.

tor from a before

CONSTRUCTION AND OPERATION

The type COQ relay consists
disc type

of an@ylnduetion

overcurrent element, a __contactor
switch, an operation indicator, and a/ negative

sequence current filter.

OVERCURRENT ELEMENT

This 1s an
operated by

Induction-disciytype element

negative sequence quantitiles

supplied to an electpomagnetr 1in the rear of
induced 1in the
secondary coll of_thisWelectromagnet by trans-
of the coll. Both colls

are located onpthe, cénter leg of the electro-

the relay. A voltage| 1s

former actlon main

magnet. Curreng, flow 1s from the

coll todcolls on

secondary
of the elec-
Thefreaction between the outer leg

the outer legs
tromagnet.
coll fluxes and the maln coll flux creates an

operating torque on a spiral shaped aluminum

disc mounteéd on a vertical shaft.

The\vertical shaft 1s supported to the ele-
ment frame by a pin and end stone type bearing
on the lower end and a piln and olilve bearing

on the upper end. Both shaft bearings as well

SUPERSEDES |. L. 41-277A

*Denotes changed from superseded issue.

as thelr adjustable plnS aré removable. A set
Yocks the bottom pin in
of the time dilal

screw and nylon plug
position, and a 4houldeér nut
locks the top gdn Ingposition.

Attachedmto “an

disc , shaft
silverghemisphere.

of the
a small

Insulated section
1sya rigid arm holding
This combination

comprises the

of arm

and silver), hemisphere moving
centaet hassembly which 1s part of an elec-
trical circuilt. This circult 1s completed by
a Splral spring with

rigid arm and the

one end soldered to the
other end fastened to a
slotted spring adjuster which 1n turn fastens
fo the element frame.

The statlonary contact assembly consists of
attached to the
This spring 1s fastened to a

Micarta block mounted on the element frame. A

a sllver contact free end of

the leaf spring.

small set screw permits the adjustment of con-
tact follow.

Contactor Switch

This switch 1s a
connected 1n series with

small d-c solenold type
the main contacts of
and the trip coll of a

When the relay

the relay breaker.
the solenold

coll becomes energlzed and moves a cylindrical

contacts close,

plunger upward. A sllver disc 1s mounted on
and 1t bridges three
are 1in parallel with the main

the plunger's lower end,
contacts which

contacts. The main contacts are thereby re-
lieved of the duty of carrying tripping cur-
rents. These three contacts remain closed

untll the trip circult 1s opened by an auxlli-
ary switch on the breaker.

Operation Indicator

The operation 1indicator 1s a small solenoid
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Fig. 1—Internal Schematic Of The COQ Relay In FT Case.

coll connected in the trip circuit. When the
coll is energized a spring-restrained armature
the white which falls by

indicate of the trip

circult. The indicator may be reset from out-

releases target

gravity to completion

side of the case.

Negative Sequence Current Filter

The negative filter
sists of a reactor and an adjustable resiston.
These elements are
that the output

to the negative sequence input.

sequence current cOon&

connected in such a mamner
of the filter is proportional

CHARACTERISTICS

The COQ negative sequencelrela¥y is availlable

with the following negative “lseguence current

taps:

3 3.25 3.5 3.8 4.2 4.6 5.0

These
transformer

tap values the

amperes which

represent current

secondary corres-
pond to one per .unit generator current. At
these valdues of negative
contact will

reach the

sequence currents,
time dial
stationary contacts
determined by the time

andpasishown by Fig. 3.

the movyidng leave the
in a
dial setting

For example, with a

stop ,and
timelas

time dial setting of "4" the relay will clocse
its contacts in 30 seconds with the

currents applied to the relay.

above tap

As shown by the curves of figure 2, Tthe

relay's characteristic 1s defined by a genera-
tor characteristic IST = K.

teristic i1s such that
generator characteristic

The relay chagmac-
it coincides with the

at 1 per unit nega-
tive sequence current but at highepgalues of
the, Trelay charac-
teristic is substantially paradlel and slight-

ly less than the generato@ycharacteristic. 1In

negatlive sequence current,

this manner, a suitable of safety is

obtained between the two “‘characteristics.

margin

Figure 2 defines §the relay characteristics
with a
constant of,"30! and{the other with a constant
of "90". TheWtimesd dial
constants areW "W and
Similar ‘protéetion for

IST constants

for two generatorSi- one permissible

settings
HllH
other

for these

respectively.
generators with
between "30" and "90" 1is ob-
taine@ by “settings of the time dial. Figure 3

dial
By referring to this
so that the
different generatcrs whose 12T

shows ©he necessary tire settings for
various I%T constants.
figure, the time dial

relay protects

can be set

constants range from "30" to "90".

Typical operating characteristics of the

relay are shown in figure 4.
% Minimum pickup of the reley is spproximately

.0 per unit.

The burdens and thermal ratings are 1listed
under Energy Requirements.
3.25 Circuit

The main contacts will safely clcse 30

amperes at 250 V. d-c,
will safely
trip 3 breaker.

and the switch contacts
carry thils current lonrg enough to

As shipped from the factory, the operation
switch are con-
This circuit is sultable
above 2.25 amperes d-c.
If the trip current 1is less than 2.25 amperes,
there 1s no
it should be
coll remove the short lead to the coll on the
front contact of the

switch. lead should be

indicator and the contactor
nected in parallel.

for all trip currents

need for the contactor switch and
disconnected. To disconnect the
stationary
This

contactor
fastened
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Fig. 2—Comparison Of Relay Characteristic With Generator Characteristic,
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TYPE COQ RELAY

(dead-ended) under the small filister head
screw located 1n the Micarta base of the
contactor switch.

CONTACT CIRCUIT CONSTANTS

Universal Trip Circuilt

Resistance of 0.2 ampere Target 2.88 ohms
Reslistance of 2.0 ampere
Contactor Switch................ . 0.25 ohms
Reslistance of Target and
Switch in Parallel............... 0.23 ohms
INSTALLATION

The relays should be mounted on switch-
board panels or their equivalent in a location
free from dirt, molsture, excessive vibration
and heat. Mount the relay vertically by means
of the two mounting studs for the type FT pro-
Jectlon case or by means of the four mounting
holes on the flange for the semi-flush type FT
case. Eilther of the studs or the mounting
screws may be wutilized for grounding the
relay. The electrical connections may be made
direct to the terminals by means of screws fOr
steel panel mounting or to terminal studs €ur-
nished with the relay for ebony-asbestos oOF
slate panel mounting. The terminal stud§ may
be easlly removed or inserted by locking (twO
nuts on the studs and then turning the preper
nut with a wrench.

SETTINGS

There are two settings '= namely, the tap
value and the time diad settings. For the
protection of generators)from excesslve nega-
tive sequence curgents, @ the settings must be
determined by the type of machine and the full
load current ratlng of s4f#he machine.

Tap Value'Setting

Thigysetting is determined by the full load
current of "'the generator expressed in current
transfeormer secondary amperes.

Time Dial Setting

Settings of the time dial are determined by
the type of machine to be protected. The time
dial indicates a IgT = K curve of a generator
for which the relay protects. By turning the
time dial, the relay can be wused to protect
generators with I%T constants garying from
"30" to "90" as shown in Fig.43.

ADJUSTMENTS AND MAINTENANCE

All the relays should bej, inspected peri-
odically and the time of, operation should be
checked at least once“every six months or at
such other time 1ntervals as may be dictated
by experience t@ bepsuitable to the particular
application®, Phantom loads should not be used
in testing Inductlon-type relays Dbecause of
the resmlting\ dIstorted current wave form
which, produces®an error in timing.

AlX¥contacts should be cleaned periodically.
Adcontact burnisher S#182A836HO1 is recommended
fopl this purpose. The use of abrasive material
ford€leaning contacts is not recommsnded, be-
cause of the danger of embedding small parti-
cles 1In the face of the soft silver and thus
impairing the contact.

The proper adjustments to 1insure correct
operation of this relay have been made at the
factory and should not require readjustment
after receipt by the customer. If the adjust-
ments have been changed or the relay taken
apart for repairs,
should be followed.

the instructions below

Adjust the statilonary contact Dby means of
1ts adjusting screw such that the contact
spring 1s Just free of the front spring stop.
By means of the time dial, move the moving
contacts until they deflect the stationary
contacts approximately 1/64 inch. Set the
index pointer such that it points to the "O"
mark on the time dial. Adjust the statioenary
contact by means of 1its adjusting screw until
the moving and stationary contacts Jjust touch.
This adjustment is to set "0" on the time dial

and provide follow for the contacts.

e
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TYPE COQ RELAY

Negative Sequence Filter

Ad justment of the filter resistor to obtain
no response to positive sequence currents 1is

obtained as follows:
a) Connect terminal 8 to terminal 14
b) Remove tap screw from the COQ element

c) Pass 10 amperes into terminal 7 and out
terminal 13

d) With a low reading, high resistance Rectox
voltmeter, measure the voltage between
terminal 8 and the tap plate.

e) Place the voltmeter across terminals 7 and
8. Adjust the resistor lead on the right
of the reactor wuntil the voltmeter reads

it
1.732 times the voltage reading of step (d.&

tain no response to the zero seq
is conveniently made by referring
Pass 5 amperes into terminal 8
into terminal 7. AdJjust the

r
the left of the reactor unt t
L 4

reads zero. \

TIME CURVéABRATION

With the e
spring untdl

voltmeter

set on "0", wind up the
ately 5-1/2 convolutions

show. highis initial rough adjustment.
From th eliminary setting, and using
minimum ta ing and time dial setting of

"11", adjust the permanent magnet until the

relay opgsgtes in 8.2 seconds with 15.6

amperes single phase or 3 per unit between

nals 8 and 14. This adjustment is made

by, means of the damping magnet screw. A dia-

g of the test connections 1s shown in
ig. 6.

Q

Next adjust the spring tension he
relay will close contacts in 90 §eco with
5.2 amperes single phase (tap va r one

per unit negative sequence current) applied
between terminals 8 and 14. Thji adjustment
1s made by means of the piral spring ad-

Juster. All spring conv s must be free.

N

mbination uses a 2.0 amp. contactor
and a 0.2 amp. operation indicator
d in parallel. AdJust the contactor
and indicator as outlined below:

Contactor Switch - Turn the relay up side

down. Screw up the core screw until the con-
tact ring starts rotating. Now back off the
core until the contact ring stops rotating.
Back off the core screw one more turn and lock
in place. Adjust the two nuts at the bottom
of the switch so that there 1s 3/32 4inch
clearance between the moving contact ring and
the stationary contacts in the open position.
The gulde rod may be used as a scale as 1t has
52 threads per inch, therefore, 5 turns of the
nuts will equal approximately 3/32 inch.

Combination Test - Close the main relay con-
tacts and pass 2.25 amps d.c. through the trip
circuit. The contactor switch must pick-up.

Adjust the operation 1indicator by moving the
flag holder such that the indicator operates
with the application of the 2.25 amps. Pass
30 amps d.c. through the trip circuit. The
indicator and contactor switch must not stick
in the operated position when the current 1is
interrupted.



TYPE COQ RELAY

RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable
parts can be furnished to the customers who

are equipped for doing repair work. When

ordering parts, always give the complete name=+
plate data.

ENERGY REQUIREMENTS

The burdens of the type C0Q Relay are as
follows:

Continuous One Second Watts Volt Amps Power Factor
Phase Rating-Amps Rating-Amps at 5 Amps at 5 Amps Angle
A 5 100 5.3 503 0°
B 5 100 0.0 .98 90° Lag
C 5 100 4.0 7925 56° Lag
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Eig. 8—External Connections Of The COQ Relay With
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