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DIRECTIONAL OVERCURRENT RELAYS
TYPES CJC15E AND CJCGI1SE

INTRODUCTION

The Type CJC relay is a phase-directional
overcurrent relay used primarily for the protection
of feeders and transmission lines in applications
where single-phase relays are desired or required.

The Type CJCG relay is a ground directional
overcurrent relay which is used for the protection
of feeders and transmission lines. The directional
unit of this relay is dual polarized.

Types CJC and CJICG relays consist of an
induction-cup directional unit (boitom) and an induc-
tion-cup instantaneous overcurrent unit (top) mounied
in a two-unit, single end, drawout case.

APPLICATION
PHASE FAULTS

The Type CJCI5E relay may be used for
directional phase-to-phase fault protection of a
single line as illustrated in Fig. 4. The quadrature
or 90 degree connection of current and potential
transformers, as shown in Fig. 4 is recommended
as providing the most reliable potential for the
directional unit during usual fault conditions, With
this connection, the current (at unity power factor
load) leads the potential by 90 degrees at the relay
terminals. The directional unit has maximum
torque when the fault current lags the unity-power-
factor position by about 45 degrees. The quadrature
connection is used with this relay because fault
currentis are usually highly lagging. With these
connections the directional unit will have substantia-
ly maximum torque under usual fault conditions.

GROUND FAULTS

The Type CJCGISE relay may be used for
directional overcurrent protection on ground faults
as shown in Fig. b and Fig. 6. The directional unit
of the Type CJCG relay is dual-polarized and may
be polarized by current alone, volitage alone, or by
both simultaneously. The simliitaneous use of both
sets of polarizing coils is advantageous on applica-
tions where current and potential polarizing sources
are available and there is a possibility that one or
the other source may be temporarily lost. When

potential polarized, the potential coils of the relay
are connected toa potential transformer which is con-
nected in wye-broken delta. (Broken delta means a
complete delta, with one corner left open and should
not be confused with the open-delta of V-connection
of two transformer windings.) If the potential
transformers are connected wye-wye instead of wye-
broken delta, auxiliary wye-broken delta potential
transformers (Type YT-1557) should be used to
obtain the necessary voltage. When current
polarized, the current polarizing coils of the Type
CJCG relay are connected to a current transformer
in the neutral of the power transiormer.

OPERATING CHARACTERISTICS

TYPE CJCI5E RELAYS

The directional unit of the Type CJC15E relay
has maximum torque when the curreni through the
relay leads the voltage at the relay by 45 degrees,
Therefore, the quadrature connections explained
under APPLICATION will give the relay maximum
torque when the line current lags its unity-power-
factor position by 45 degrees. At the angle of
maximum torque, the directional unit will operate
at one percent of rated voltage with current as
listed in Table I, Thedirectional unit characteristics
are shown in Fig. 12, Fig. 13, and Fig. 14.

TABLE I

DIRECTIONAL UNIT PICKUP CURRENT AT
ONE PERCENT OF RATED VOLTAGE

REYAY RATING PICKUP CURRENT
(AMPERES) (AMPERES)

0.5-2 2

1-4 2

2-8 2

4-16 4

10-40 11

20-80 11

- These instructions do not purport to cover all details or variations in equipment nor to provide for
every possible contingency to be met in connection with installation,
further information be desired or should particular problems arise which are not covered sufficiently for
the purchaser's purposes, the matter should be referred to the General Electric Company.

To the extent reguired the products described herein meet applicable ANSI,
but no such assurance is given with respect to Ilocal codes and ordinances because they vary greatly.

operation or maintenance. . Should

IEEE and NEMA standards;
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The instantaneous overcurrent unit in the relay
will not operate until the contacts of the directional
unit close and complete the control winding circuit
through capacitor, Cj. The time characteristic for
this unit is shown in Fig. 16.

Type CJCI15E relay has single circuit closing
contacts. In addition, a directional umit contact is
brought out to a separate stud. 'The relay is fur-
nished with a 0.2/2.0 iarget and seal-in unit.

TYPE CIJCGL5E RELAYS

Type CJCGILE relay has a contact arrange-
ment and directional control of the instantaneous
overcurrent unit similar to Type CIJCI5E relay. It
is also furnished with a 0.2/2.0 iarget and seal-in
unit. Time characieristics of the directional and

instantanecus overcurrent units are shown in Fig, 15.

and Fig, 16 respectively.

The directional unit of the Type CJCGI15E relay
ig rated for a minimum pickup from 3.6to 14.4 volt-
amperes when potentially polarized and produces
maximum torque when the current lags the voltage
by 60 degrees.

When current polarized, the product pickup of
amperes times amperes is 0.25 to 1.0, With current

polarization, the directional umnit produces maxi-

mum torque when the operating and polarizing cur-
rents are in phase.

When dual polarization is used, the directiional
unit pickup may be explained by the foliowing equation
for pickup at the minimum setting:

3.6 = IV cos (0-60%) + 14.4 IIp cos #

where: I, = operating current (amps) .
o = polarizing voltage (volts)
IP = polarizing current (amps)
8 = angle by which I0 lags VP
§ = angle between I and I,

RATINGS
CURRENT COILS

All current coils of Types CJC15E and CJCG15E
relays are rated to carry 5 amperes continuously
at rated frequency with the exception of the 0.5-2
ampere relay which is rated at 2.5 amperes con-
tinuously. Table II lists the short time raiings of
the current operating circuits.

Type CJCGISE relay current polarizing coils
have a one second rating of 150 amperes,

POTENTIAL COILS
Type CJCI15E relay is rated for continuous

operation with 120 volts on the potential circuit at
rated frequency.

4

Type CJIJCGISE relay potential coils have an
intermittent (4 minutes) rating of 120 volts and a

~short time (10 seconds) rating of 360 volis at rated

frequency.
TABLE II

SHORT TIME RATINGS OF CURRENT
OPERATING CIRCUIT

RANGE CICI5E CJCGI5E
0.5-2 80 80
1-4 150 150
2-8 150 150
4-16 150 150
10-40 220 150
20-80 220 150
CONTACTS

‘Type CJC15E and CJCGLSE relays have a con~
tact current-closing rating of 30 amperes for
voltages not exceeding 250 volts. The current-
carrying rating is limited by the tap rating of the
target and seal-in unit.

SEAL-IN UNIT
The rating and impedance of the seal-in unit
for the 0.2 and 2 ampere taps are given in Table IIL,

The tap setting used will depend on the current
drawn by the trip coil.

TABLE 1II
SEAL-IN UNIT RATINGS

.2 AMP TAP (0.2 AMP TAP

Carry-Tripping Duty 30 Amps 5 Amps
Carry Continuously 4 Amps 0.4 Amps
D-C Resisiance 0.13 Ohms 7.5 Ohms
Impedance (60 cycles) | 0.53 Ohms 52 Ohms

The 0.2 ampere tap is for use with trip coils
which operate on currents ranging from 0.2 up to
2,0 ampere ai the minimum control voltage. I this
tap is used with frip coils requiring more than 2
amperes, there is a possibility that the resistance
of 7.5 ohms will reduce the current to so low a value
that the breaker will not be tripped.

The 2-ampere tap should be used with trip coils
that take 2 amperes or more at minimum control
voltage, provided the current does not exceed 30
_amperes at the maximum control voltage. I the
tripping’ current exceeds 30 amperes, the con-
nections should be arranged so that the instant-

. anecus overcurrent-unit contacts will operate an

auxiliary relay which4n turn energizes the trip coil
or coils, Onsuchanapplication,itmay be necessary

Y
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to comnect a loading resistor in parallel with the
auxiliary relay coil to allow enough current to
operate the target seal~in unit.

BURDENS
TYPE CJC15E RELAYS

. The poteniial circuit burden of the directional
unit at 60 cycles and rated voltage is 10 volt-
amperes at 0.89 power factor. Table IV lists the
total current circuit burden of the instantaneous
overcurrent and directional units.

TABLE IV

CURRENT CIRCUIT BURDEN AT 5 AMPS,
60 CYCLES TYPE CJC15E RELAYS

TYPE CJCG15E RELAYS

The capacitive burden of the directional unit
potential polarizing circuit at 60 cycles and rated
voltage is 19.6 volt-amperes at 0.87 power factor.

The burden, for all relay rafings, of the
directional unit current polarizing circuit at 5
amperes and 60 cycles is 8.6 volt-amperes at
0.95 power factor with an impedance of 0.35 ohm.

Table V lists the total operating current cir-
cuit burden of the instantaneous overcurrent and
directional units,

TABLE V

CURRENT CIRCUIT BURDEN AT 5 AMPS,
60 CYCLES TYPE CJCGI15E RELAYS

CURRENT RANGE | IMPED, | VOLT POWER RELAY RATING | IMPED. | VOLT- POWER
(AMPS) (OHMS) | AMPERES |FACTOR (AMPS) (OHMS) |AMPERES | FACTOR
0.5-2 1.59 39.8 0.58 0.5-2 1.40 35.0 0.39

i-4 0.80 19.9 0.53 1-4 0.66 16.5 0.39
2-8 0.58 14.5 0.38 2-8 0.53 i3.2 0.39
4-16 0.13 3.2 0.38 4-16 0.50 i2.5 0.35
10-40 0.03 0.7 0.38 10-40 0.48 12,0 0.58
20-80 0.03 0.7 0.38 20-80 0.48 12.0 0.58

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a part of a
control panel will be shipped in cartons designed to
protect them agzinst damage. Immediately upon
receipt of a relay, examine it for any damage sus-
tained in transit. I injury or damage resulting
from rough handling is evident, file a damage claim
at once with the transportation company and promptly
%cﬁﬁy the nearest General Electric Apparatus Sales

ice,

Reasonable care should be exercised in un-

packing the relay in order that none of the parts
are injured or the adjustments disturbed.

If the relays are nof tobe installed immediately,
ibey should be stored in their original carions ina
place that is free from moisture, dust and metallic
chips. Foreign matter collected on the outside of
the case may find its way inside when the cover is
reinoved and cause trouble in the operation of the
relay,

DESCRIPTION

DIRECTIONAL UNIT

The directional unit is of the induction-cylinder
construction with a laminated stator having eight
poles projecting inward and arranged symmetrically
around a stationary central core. The cup-like
aluminum induction rotor is free to operate in the
annular air gap between the poles and the core,
The peoles are fitted with current operating coils
and potential or current polarizing coils.

The principle by which torque is developed is
the same as that of an induction disk relay with a
wattmetric element, although, in arrangement of
parts, the unit is more like a split-phase induction
motor, The induction-cylinder construction pro-
vides higher torque and lower rotor inertia than the
induction-disk construction, resulting in a faster
and more sensitive relay.

INSTANTANEOUS
OVERCURRENT UNIT

The unit is similar in construction to the direc-
tional unit described above, differing only in coils
turns and connections. The four corner coils con-
gist of two windings, an inner winding consisting of
a2 large number of turns of fine wire, and an outer
winding having a few turns of heavy wire. The
outer windings of the corner coils are connected in
series with the two gide coils. The inner windings
of the corner coils are all connected in series, and
in turn are connected in series with a capacitor
and the contacts of the directional unit. This circuit
thus controls the torque of the instantaneous over-
current unif. When the directional unit contacts are
open, the instantaneous unit will develop no torque.
When the directional unit contacts are closed, the

5
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(Front View)

ingtantaneous unit will develop torgue in proportion
to the square of the current.

SEAL-IN UNIT

A seal-in unit is mounted on the left side of the
instantaneous overcurrent unit, This unit has its
coil in series and its contacts in parallel with the
main contacts of the instantaneous overcurrent unit,,
arranged in such a manner that when the main con-
tacts close, the seal-in unit picks up and seals-in
around the main contacts. When the seal-in umit
operates, it raises a target into view which latches
up and remains exposed until manually released by
pressing the button located at the lower-leit corner
of the cover.
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CONTACTS

‘The contacts of both units shown in Fig. 3, are
especially constructed to suppress bouncing, The
stationary contact (G) is mounted on a flat spiral
spring (F) backed up by a thin diaphragm (C). 'These
are both mounted in a slightly inclined tube (A), A
stainless steel ball (B) is placed in the tube before
the diaphragm is assembled. When the moving
contact hits the stationary contact, the energy of
the former is imparted to the latter and then to
the ball, which is free to roll up the inclined tube,
Thus, the moving contact comes to rest with sub-
stantially no rebound or vibration. To change the
stationary contact mounting spring, remove the
contact barrel and sleeve as a complete unit after
loosening the screw at the front of the contact block.
Unscrew the cap (E). The contact and its flat spiral
mounting spring may then be removed.

INSTALLATION

LOCATION

The location should be clean and dry, free
from dust and excessive vibration, and well lighted
to facilitate inspection and testing.

MOUNTING

The relay should be mounted on a vertical sur-
%'a._f:.e.17 The outline and panel diagram is shown in
ig. 17.

6

CONNECTIONS

Internal connection diagrams for the various
relay types are shown in Figs. 1and Fig, 2. Typical
wiring diagrams are given in Fig. 4 to 6 inclusive.

Unless mounted ona steel panel whichadequately
grounds the relay case, it is recommended that the
case be grounded through a mounting stud or screw
with a conductor not less than #12 B & S gauge
copper wire or its equivalent.
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INSPECTION

At the time of installation, the relay should be
inspected for tarnished contacis, loose screws, or
other imperfections. I any trouble is found, it
should be corrected in the manner described under
MAINTENANCE.

OPERATION

Before the relay is put into service, it should
be given a check to determine that factory adjust-
ments have not been disturbed.

ADJUSTMENTS
PICKUP

The pickup of each unit is adjusted by means
of the spring adjusting ring. The ring may be
turned by inserting a tool in the holes around the
edge after the locknut is loosened. The adjustment
permits any desired setting within the range of the
unit.

CAUTION

Every circuit in the drawout case has an aux-
iliary brush.
circuits and other circuits with shorting bars that
the auxiliary brush be bent high enough to engage
the connecting plug or test plug before the main
brushes do. This will prevent CT secondary cir-
cuits from being opened.

GONNECTING PLUG  MAIN BRUSH CONNECTING BLOCK

n«

o

NOTE: AFTER ENGAGING AUXILIARY BRUSH, CONNECTING PLUG
TRAVELS 1/4 INCH BEFORE ENGAGING THE MAIN BRUSH ON
THE TERMINAL BLOCK,

TERMINAL BLOCK

AUXILiARY BRUSH

Fig. 7 Tross Section of Drawout Case Showing
Position of Auxiliary Brush

ADJUSTMENTS

ADJUSTMENTS OF
TYPE CJC15E RELAY
POLARITY CHECK '

The polarity of the external connections to the
directional unit may be verified by observing the
direction of coniact armature torque when the line
ig carrying load at unity power factor, or glightly
lagging power factor. Note that in most directional
overcurrent relay applications, the desireddirection
igs contact closing for power flow away from the
bus. In case of doubt refer to Fig. 10 for a more
accurate method of checking the polarity of the
connections.

Fig. 8 shows the test connection for checking
the polarity of the directional unit itself,

TARGET AND SEAL-IN UNIT

When used with trip coils operating on currents
ranging from 0.2 to 2.0 amperes at the minimum
control voltage, the target and seal-in tap screw
should be set in the 0.2-ampere tap. When the trip
coil current ranges from 2 to 30 amperes at the
minimum control voltage, the tap screw should be
placed in the 2.0 ampere tap.

The seal-in tap screw is the screw holding the
right-hand stationary contact of the seal-in unit,
To change the tap seiting, first remove the con-
necting plug, Then take a screw from the left-hand
stationary contact and place it in the desired tap.
Next, remove the screw from the other tap and
place it back in the left-hand contact. This pro-
cedure is necessary to prevent the right-hand
stationary contact from getting out of adjustment.
E‘ap serews. should not be in both taps at the same
ime, .

8

PICKUP - DIRECTIONAL UNIT

With the directional unit de-energized, the con-
trol spring should have barely encugh temsion to
return the moving confact arm to the neutral pesition
where it rests against the backstop. The relay will
have the proper adjustment for pickup when the
control spring adjusting ring is rotated about 1/2
inch from the neutral position in a direction such
that the spring tension holds the contact armagainst
the backstop. '

PICKUP - INSTANTANEOUS OVERCURRENT UNIT

Connect studs 4 and 6 to a power source of
rated frequency through a variable resistor and an
ammeter, Block the directionalunit contacts closed.
Adjust the control spring of the instantaneous over-
current unit so the normally open contact just closes
when the desired pickup current is applied. Lock the
control spring locking screw. ;

ADJUSTMENTS OF
TYPE CICG15E RELAY

POLARITY CHECK

The polarity of the external connections to the
directional unit, when it is potential polarized, may
be checked using load currents. The idea isto
obtain current from one current transformer and
voltage from the samephase. The voltageis obtained
by removing phase 1 from the primary of the wye-
proken~-delta transformer and shorting the phase-
one primary winding. Current is obtained by short-
ing ‘the current transformers in phases two and
three and opening their circuits to the relay. This
permits the current transformer in phase one o
supply the operating current.

It is especially important on current --

&

Fig. 7 (8025039)

&)
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SOURCE OF RATED VOLTAGE

50
oH U
RES[STOR

OPERATING °
oo

HOTE: THE DIRECTIONAL UNIT CONTACTS SHOULD
CLOSE WHEN THE RELAY IS ENERG!ZED WITH
THE ABOVE CORMECTJONS.

. Fig. 8 Test Connections for Checking Polarity of
the Internal Wiring of Type CJCIBE Relay

Conmnect a phase angle meter to read the angle
between the current and voltage supplied to the relay.
The relay has maximum torque at 60 degrees lag.
With power flowing in the proper direction for oper-
ation, the relay should operate for phase angles with-
in Lilus or minus 60 degrees of the maximum torque
angle.

If the unit is current polarized from a current
transformer in thepower transformer neutral, sucha
check isnot easily made. It is sometimes practical to
introduce a single phase current in one phase of the
primary circuits in such a way that current flows
through both the transformer neutral current trans-
former and one of the line current transformers. If
thisf cannot be done, a careful wiring check must
suffice.

Fig. 8 shows the test connectiong for checking
the polarity of the directional unit itself.

TARGET AND SEAL-IN UNIT

This adjustment is the same as that of the
Type CJC15E relay.

PICKUP - DIRECTIONAL UNIT

To check or make adjustments for current
polarization, jumper studs 6 and 7 and connect studs
9 and 8 to a power source of rated frequency through
a variable resistor and an ammeter. Loosen the
hexagonal locking screw on the upper control spring
adjusting ring and wind up or loosen the control
spring so that the contacts just close when the de-

SOURCE OF RATER VOLTAGE

50
Cl
RES]STOR

POTENT|AL
POLAR] Z1NG
colL

=
o Aw

OPERATING S
CoIL

A) POTENTIAL POLARIZATION

120 VOLT SOURCE

OPERATING 5
IL N

50

[
RESISTOR
S L
e o

B] CURRENT POLAR]ZATICN

HOTE: THE DIRECTIONAL IMIT CONTACTS SHOULD CLOSE
WHENR THE RELAY 1S ENERGIZED WITH EITHER OF
THE ABCVE CONNECTIONS.

Fig. 9 Test Connections for Checkmng¢ Polarity of
the Internal Wiring of Type CJCGISE Relay

sired Ipx Ip pickup described under OPERATING
CHARACTERISTICS is applied to the unit. Lock the
adjusting ring at the desired pickup.

To check or adjust the unit for potential polar-
ization, connect studs 5 and 6 to a single phase
power source of rated frequency through a variable
resistor and an ammeter; connect studs 9 and 10 to
a potential source. Studs 6 and 10 should be con-
nected to the same side of the source. Adjust the
spring so that the contacts.close when the applied
VpxIp cos 60° is equal to the desired Vp x Ip pickup
at’ the maximum angle of forque. This should he
done at a voltage of about 5 volts.

PICKUP - INSTANTANEOUS OVERCURRENT UNIT
This adjustment is the same as that of the in-

stantaneous overcurrent unit of the Type CIC15E
relay.

MAINTENANCE

These relays are adjusted at the factory and it
is advisable not to disturb the adjustments, If, for
any reason, they have been disturbed, the following
poinis should be observed in restoring them:

TYPE CJC15E RELAY
DIRECTIONAL UNIT

Bearings

The lower jewel bearing should be screwed il
the way inuntil its head engages the end of the thread-

ed core support. The upper bearing should be ad-
justed to allow about 1/64 inch end play to the shaft.

Cup and Stator

Should it be necessary to remove the cup-type
rotor from the unit, the following procedure should
be followed:

All leads to the unit should firstbe disconnected
and tagged for identification in reconnecting. The
unit can then be removed from the cradle with its
mounting plate still attached.
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STATION

RELAY & BREAKER~, Eus

L=

KW OR KVAR |
FLOW oUT” :
INSERT TEST
PLUG INTO | e e =
RELAY WITH | SOURCE
CONNECT{ONS (" l TE
AS SHOWN + RESISTOR
BELOW. U I -
E + +
N — I~
115Y,
EHASE ANGLE METER
;:éf% READS 2ERO DEGREES
WETER FOR ABOVE CONNECTIONS
TEST FLUG
(80TTOM)
®@ 0 ¢ e 6
1.3 8 718 CJCGI15E ~ MOVE LEAD ON STUD 7 TO STUD 9
$0H &3
MOVE LEAD ON STUD 8 TOQ STUD 10
FOWER FACTOR 0= A5~ 90- | 135-| 180~ 225-| 270~ 215
[Dgg,LEAnjANGLE 45 |82 | 1i38 1857|2557 558 | &5 gse

WITH RESPECT TO THE BUS[FYAR "ln?l A :“n KYAR “1 DBT > nu‘r} LVAR

METER READING ¥ITH 90— 135~ | 180- | 225~ [270- | 315~ Q 45
FROPER EXT.CONNS. 135 180 | 228 270|315 360 45 50

KW & KVAR DIRECTIONS | KW OUTSRKYAR | XVAR | €% IRJ KN 1Ky KYAR | EVAR (k¥ OUTy
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Fig. 10 Test Connections for Checking Polarity of the External Connections to the Type CJCIGE Relay
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Directional Overcurrent Relays Types CJC15E and CJCG15E GEH-2044

The upper of the three flat-head screws holding
the unit to the plate should now be removed. On some
models, it may be necessary toremovea resistor or
capacitor to expose this strew. The four corner
screws clamping the unit together, should next be
removed, and the entire top struciure lifted off.
This gives access to the cup assembly and exposes
the stator assembly, which should be protected to
keep it free from dust and metallic particles until
the unit is reassembled.

To remove the shaft and rotor from the contact
head assembly, the spring clip at the top of the shaft
must he pulled out and the clutch adjusting screw
taken out of the side of the molded contact arm. The
shaft and cup can now be pulled out of the molding.
The rotor must be handled very carefully while it is
-out of the unit.

Contact Adjustment

The contact gap may be adjusted by loosening
slightly the screw at the front of the contact support.
The screw should be only loose enough to allow the
contact barrel to rotate in its sleeve.

The stationary stop fastened with a locknut
should hold the moving contact arm in a neutral
position, i.e., with the armpointing directly forward.
Then, by rotating the barrel, advance the stationary
contact until it justtouches the movingcontact. Next,
back it away 2} 3 turn to obtain approximately 0.020
inch gla.p. Last, tighten the screw which secures the
barrel.

The moving contact may be removed by loosen-~
ing the screw which secures it to the contact arm
and sliding it from under the screw head.

Torque Adjustment

The directional unit is provided with a notched
core which is used to minimize the torque produced
in the rotor by current alone in the operating coils
with the polarizing circuits de-energized. This
adjustment is made at the factory and may be
checked as follows:

First, short out the potential polarizing circuit.

Adjust the control spring so that the moving contact
structure is balanced between the stationary contact
and the stop. This can be done by loosening the
hexagonal-head locking screw, which clamps the
spring adjusting ring in position, and turning the
ring to the left until the balance point is reached.

Energize the operating circuit with 30 amperes
for relays with a current adjusting range of 1-4
amperes or less, or 60 amperes for all higher cur-
rent ratings, and check that the contact arm does
not move. The core should be turned in small steps
until a point is reached where there is no "bias"
torque from current alone. The core can be turned
by loosening the large hexagonal nut on the bottom
of the unit and turning the core by means of the
slotted bearing screw, This screw should be held
securely in position when the nut is retightened.

Keep in mind that currents of these magnitudes
will. cause the coils to overheat if left on too long.
Therefore, leave the test current on only for short
intervals and gllow sufficient time between tests for
the coils to cool.

After the torque adjustment has been made,
the spiral spring should be set to have barely
enough tension to swing the moving contact arm
against the stop screw when the unit is de-energized.
Sufficient tension will be obtained if the adjusting
ring is rotated about 1/2 inch from the neutral
position in the counter clockwise direction, as
measured on the periphery of the ring.

Clutch Adjustment

The connections shown in Fig. 8 for thepolarity
check can also be used in making the clutch adjust-
ment. The 50 ohm fixed resistor shouldbe replaced
with an adjustable resistor capable of providing the
current range listed in Table VI for the relay type
and rating in question. A screw, projecting from
the side of the movable contact arm, controls the
cluich pressure, and consequently, the currentvalue
which will cause the clutch to slip. With rated fre-
quency and at rated volts, the clutch shouldbe set to,
slip ai the current values listed in Table VI. In all
cases the current is in phase with the voltage.

TABLE VI

DIRECTIONAL UNIT CLUTCH
ADJUSTMENT

Overcurrent Unit
Pick-up Amp. Rating

Directional Unit
Amps for Clutch to Slip

0.5-2.0 10
1-4 20
2-8 20
4-16 20

10-40 20
20-80 20

INSTANTANEQUS OVERCURRENT UNIT
Bearings, Cup and Stator, Contact Adjustment

The maintenance of these parts is as outlined
under directional unit.

Cluich Adjusiment

Adjust the cluich to slip at the value of current
selected from Table VII by loosening or tightening
the screw on the right side of the moving contact
structure.

TABLE VII
INSTANTANEOQOUS OVERCURRENT UNIT
CLUTCH ADJUSTMENT

Amp-| P.TU. Amps Clutch Amps Cluich
Rating| Amps | Should Not Slip At | Should Slip At

2.5 3.75 5

5 below 1.0 7.5 10

5 1-4 1.5 10

5 2-8 12 16

4-16 24 32
5 10-40 Tighten to full
extent of ad-
5 20-80 justment
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GEH-2044 Directional Overcurrent Relays Types CIJC15E and CJCGI5E

TYPE CJCGL15E RELAY
DIRECTIONAL UNIT

Bearings, Cup and Stator, Contact Adjustment

The maintenance of these parts is outlined under
the directional unit of the CJC15E relay.

Torque Adjustment

Connect the current operating and current polar~
izing coils in series by connecting a jumper across
terminals 6 and 7. Apply currenttoterminls 5 and 8
and adjust the directional unit spiral spring so that
the unit picks up at 0.5 ampere.

The core of the directional unit has a small flat
portion, the purpose of whichis to minimize the effect
of bias torques produced on the rotor. Such forques
can be produced by any one of the operating or
polarizing quantitites acting alone with the other two
circuits de-energized. The adjustment ofthecoreis
made at the factory, but may be checked by observing
that the vnit responds as outlined below:

Short out the potential polarizing coil (terminals
9 and 10), leaving the current polarizing coil {ter-
minals 7and 8) unshorted. Supply 30 amperes through
the operating coil (terminals 5 and 6) and check that
the unit does not operate.

If the unit does not satisfy the above conditions,
rotate the core to a position which causes it to do
so. The core can be turned by loosening the large
hexagonal nut at the bottom of the unit and turning
the core by meang of the slotted bearing screw.
This screw should be held securely in position when
the nut is retightened,

Keep in mind that thirty amperes will cause the
current coils to overheat if left on too long. There-

fore, leave the test current on only for short inter-
vals and allow sufficient time between tests for the
coils to cool.

Clutch Adjustment

Jumper studs 6 and 7 and connect studs 5 and 8
to a power source of rated irequency through a
variable resisior and ammeter. Adjust the clutch
by means of the adjusting screw on the right hand
side of the contact structure until the clutch slips
between the limits of 10 and 15 amperes. Remove
the jumper between studs 6 and 7.

INSTANTANEOUS OVERCURRENT UNIT

The maintenance of this unit is as specified
for the instantaneous overcurrent unit of the Type
CJIC15E relay.

CONTACT CLEANING

For cleaning fine silver contacts, a flexible
burnishing tool should be used. This consists of a
fiexible sirip of metal with an etched roughened
surface, resembling in effect a superfine file., The
polishing action is so delicate that no scratches are
left, yet corroded material will be removed rapidly
and thoroughly. The flexibility of the tool insures
the cleaning of the actual points of contact.

Tine silver contacts should not be cleaned with
knives, files, or abrasgive paper or cloth. Knives
or files may leave scratches which increase arcing
and deterioration of the contacts. Abrasive paper
or cloth may leave minute particles of insulating
abrasive material in the contacts and thus prevent
closing.

The burnishing tool described is included in-the
standard relay tool kit obtainable from the factory.

RENEWAL PARTS

1t is recommended that sufficient quantities of
renewal parts be carried in stock to enable the
prompt replacement of any that are worn, brcoken or
damaged. ’

When ordering renewal parts, address the

12

nearest Sales Office of the General Electric Com- -

pany, specify quantity required, name of part
wanted, and give complete nameplate data. I

possible, give the General Electric Company
requisition  number on which the relay was
furnished. .
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Directional Overcurrent Relays Types CJC15E and CJCGL5E GEH-2044
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GEH-2044 Directional Overcurrent Relays Types CJC15E and CJCG15E

07— ‘
Ty
DB \ ‘ ' . )
o \ \ | RATING
\ | \\ o ao[ Awps.
g % | ‘ 120 VOLTS
z 5.0 VOLTS 80 CYCLES
H oy ~] L
= wal ~
Ll \ \ B L_-----'""“‘—'-—~--.._____; I\/ﬂj}.
Y .02 +— _ e |
= _
| 25 VOLTS
.01 \ E— 9
--\_________“—_-—“—-_-_ 6
. | %110 vouTS | g
0 0 20 30 a0 50 60 70 80 g
AMPERES S
3

Fig. I4 Directional Unit Time Curve (Ranges As Indicated) For Voltage Applied In Phase
With Current For Type CJCI5E Relay

8 .
? ] [ 1 TT17]
‘80 IF POTENT1AL POLARIZED .
75 . MULTIPLES OF PRODUCT PICK-UP = Ey1,c0s 16-60) =
70 \ 1.1 _ 3.6 =
6 \ ‘ | | LF_CURRENT POLARIZED e
B \ "MULTIPLES OF PRODUCT FICK~UP = tglpcosh =
h . ——— r‘;
60 \ . 0,25 ~—
55 1.l 1 1F DUAL POLARTZED B
50 \ _ WULTIPLES OF PRODUCT PICK UP = E ! cos {8=60} 11 ,C089 =
+ Fot &
45 3.6 0,25 -
4 = ANGLE BY WHICH 1_ LAGS E
L] - - ) o P
b = AHGLE BY WHIGH lg LAGS Ip
35 E,% POLARIZING VOLTAGE
30 \\. ] = POLAR1ZING CURRENT
. : I = OPERATING CURRENT
” ] < X0
0 : - *
2 "‘-—.._____"-\
1c [ s s
F—t— |
5
¢
Fa 'Y ™~ ia} %= N oD u o : [=] o S O 0 oo (=] o o o 9O o0 o o0
- - L] ™~ [1a =+ O~ @O 7% o =] ©c O oD OCo
L] L) i o™ L.aY 4 o D D
MULTIPLES OF PRODUCT PICKUP -
- J
Fig. 15 Directional Unit Time Curve, Current Or Potential Polarized, Type CJCGISE Relay i



»

Fige 16 (K-6556439-2)

)

50

40

VIOUSLY CLOSED)

DS

CON
PRE

30

LLISE
BNIT

we 20

no 4o

Fiag.

Directional Overcurrent Relays Types CJC15E and CJCG15E GEH-2044

i —
A VE A-MI %

CURVE B-TWO TIMES MIN. P.U.
CURVE C-~THREE TIMES MIN. P.U.}
CURVE D-MAXIMUM PICKUP

i
|

i6

2
MULTIPL

4 & 8 10 le
S OF PICKUP CURRENT
F

E
0 NSTANTANEOUS OVERCURRENT UNIT

instantaneous Overcurrent Unit Time Curves For Types CJCISE And CJCGi5E Relays

15



GEH-2644 Directional Overcurrent Relays Types CJC15E and CIJCGI5E
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