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TYPE TIJC51E

CURRENT BALANCE RELAY ¢

DESCRIPTION

The Type IJC51E current balance relay consists of three

e@aﬂy—separate

but electrically interconnected induction-disk wunits mounted §n*a large size,

single-end drawout case. The outline and panel drilling di sions for the Type

IFC51E are shown 1in Figure 13, Each unit consists of a k"fnd shaft assembly

which carries the moving contact. Each disk is actuated@ U-magnet and coil

assemblies, the operating coil on the left-hand side awe restraint coil on the
t

right-hand side (front view). Each disk shaft is,re d by a spiral spring
which holds the contact open when the relay is de-en i

nt and to the left of the

There is a target seal-in unit mounted on
1ts coil in series and its

shaft of each induction-disk unit. This wun
contacts in parallel with the contacts of the m

B

for the protection of three-phase lines
nbalance or single-phase operation. The
the three phases are normally balanced.
strates a typical application. The relay
those in each of the other phases. Any
circuit, regardless of magnitude, will not
e unbalance does not exceed the slope setting

and machines against damage from p
relay is typically applied where cur
The external connection in Figure
compares the currents in each phas
increase in current in the pr
cause a relay operation as 16n

of the relay, 115, 125, 135 cw\ .
When a fault or unba]& curs in the machine or line, and causes the current

in one of the phases to e that in the others by more than the slope setting,
the torque produced by t@e operating coil will be greater than that of the restraint
coil, and the relay wij ate to trip the breaker.

The TIJC51E an be «classified as a relay which protects against
discontinuity balamged-phase conditions, rather than as a fault-protective relay.

ct@gon against single-phase operation of a machine, it must have a
time setting of ength that it will not trip the machine on an external single-
phase fault. Su a time delay must permit selective tripping by the relays
protecting the faulted circuit.

When used for

hese instructions do not purport to cover all details or variations in equipsent nor to provide for
possible contingency to be met in connection with installation, operation or maintenance. Should
urther information be desired or should particular problems arise which are not covered sufficiently for
e purchaser's purposes, the matter should be referred to the General Electric Company.

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards,
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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RATINGS O

The IJC51E is a three-phase relay rated at 5 amperes, 50 or 60 hertz, with a
minimum pickup of 1 ampere with zero restraint current. There are fgur s]ope
selections available, at 115, 125, 135 and 150%. The relay has thr E; target/seal-in

units, one per phase, rated at 0.2/2.0 amperes. The indugti k units and
target/seal-in units are contained in a large, L1 size, drawout %!‘£i~
CONTACTS

The main unit contacts have a maximum current-closing raing of 30 amperes at
voltages not exceeding 250 volts DC for tripping duty.

The main unit contacts, when used without the ta%a]-in unit contact, do
not have an interrupting rating; therefore, the trip rémt must be interrupted by
some other suitable means.

TARGET/SEAL-IN UNIT

.2 and 2.0 ampere taps. The 0.2
ve 2 amperes or less of tripping

The target/seal-in units are Hi-G unit
ampere tap can be used for trip circuits
current. The 2.0 ampere tap is_used in tr circuits that have at least 2 amperes
and up to 30 amperes of trip current av 1& at the maximum control voltage. If
the tripping current exceeds 30 ampegg uxiliary relay and contact must be used
to carry the trip current. The CO"ﬁ;’ on$should be made so that the trip current

does not pass through the IJC conta® Or seal-in unit.
The target ratings are showngi ble I.

0

TABLE I
TAPS
0.2 Amp 2.0 Amp
DC Resistafice (ohms) 8.30 0.24
Minimum Op ating (amperes) 0.2 2.0
Carry usly (amperes) 0.37 2.3
Car eres (seconds) 0.05 2.2
r peres (seconds) 0.45 20
rtZ®Impedance (ohms) 50 0.65
¢ BURDENS

burdens imposed on the current transformers by the operating and
r bning coils are listed in Table II.
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TABLE I O

T Amp 5 Amp 10 Amp 70 Amp 10 m@

7~ Pf 7 Pf 7 PT 7 PT 7  pred

!

. i

Ozgﬁt”‘g 0.74 0.32 0.62 0.32  0.50 0.279 0.335 0.30 0.225 099 |

|

Restraint Coil ;
115% Slope 0.99 0.358 0.868 0.325 0.636 0.310 0.40 0.€6§N@.283 0.50
125% Slope 1.06 0.34 0.928 0.31  0.65 0.30 0.41_ 0\ 0.29 0.47

135% Slope 1.20 0.33 1.05 0.30  0.716 0.29 o'@ 15 0.292 0.474 |

- \
150% Slope 1.46 0.32 1.24 0.29  0.835 0.28 0.32  0.355 0.46

Vp can be calculated from the equation: Vp 27

TARGET/SEAL-IN UNIT

For the burdens of the target/seal-in units,Ngee Table I.

OPERAT I PLES

The operating and restraining UH,~‘!hg sist of U-magnets similar to those used
on time-overcurrent relays. The opemat U-magnet is located on the left side of
the relay, front view, and the res g U-magnet is located on the right side,
front view. Torque is produced e shifting one flux away from the other by
use of shading rings on one_ half the U-magnet pole face; the other half is
unshaded. The operating U produces torque to close the normally-open
contact, while the restraini gnet produces torque to open the contact. The

en the restraining quantity is some percentage plus

relay will close its cont
or minus a tolerance of the tap selected on the tap block.

There is a built-in\Limeé delay produced by the permanent Alnico drag magnet,
which 1is secured to ‘?, elf of the unit frame. The drag magnet can either be
/o ¢

moved inward or ougwa his shelf to make the corresponding time delay shorter
or longer. Thi® preceédlire sets the time delay according to the time curves of

Figures 9 and

CHARACTERISTICS

The welay i% used as a current-balance detector on a three-phase system. The
relay willQoperate to close its normally-open contact to trip a breaker when the
unbalanpc een any two currents of the three-phase system exceeds the slope tap

setti its tolerance.
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The slope characteristics are shown in Figures 1 through 8. These areQO

slope curves obtained from actual relay tests. The factory tested refay, Yas
received by the customer, should operate within * 7% of the actual slo ap

setting.

Figure 15. If the relay is tested with the connections as shown external
connections diagram, Figure 14, where Ipestraint is leading IQperdWy 1200, the
slope characteristic increases drastically at the higher restraijg rrents. The
change, for example, at 40 amperes restraint at 125% slope, teftgdgper Figure 15,
will increase to approximately 180% slope when tested with ging I by 1200,
This change is of no consequence because the relay is not a fa relay and is only
used for balanced-current protection. The slopes are corre@n’n the tolerance
up to 10 amperes restraint for the 1200 out-of-phase curre

The slope characteristics were determined by using the test cirgguit §gown in
QE:,

The operating times of the 115% slope at 0, 2.5 Q@ amperes restraint are

shown in Figures 9 and 10.
consmucné
n l

The Type IJCS51E relays are assembled in size, single-end (L1) drawout
case having terminals in the rear for e al connections. The electrical
connections between the relay unit% and th studs are made through stationary
molded inner and outer blocks, betwee sts a removable connecting plug to
complete the circuit. The outer blo taBh€d to the case has the studs for the
external connections, and the inne cks have the terminals for the internal

connections.

Every circuit in the drawqfit e has an auxiliary brush, as shown in
Figure 11, to provide adequate when the connecting plug is withdrawn or
inserted. Some circuits are ulip with shorting bars (see internal connections

brushes make contact (as in in Figure 11) with adequate pressure to prevent

in Figure 12) and on those ®j it it is especially important that the auxiliary
'SEﬁe
the opening of important ockKing circuits.

The relay mechanisglTs nted in a steel framework called the cradle, and is a
complete unit with all Qea terminated at the inner blocks. This cradle is held

firmly in the case atch at both top and bottom, and by a guide pin at the
back of the cas onnecting plug, besides making the electrical connections
between the re i ocks of the cradle and case, also locks the latch in place.

e
The cover, wh Q?Nahilwn to the case by thumbscrews, holds the connecting plug/s in
place. The r@set mechanism is part of the cover assembly.

The relay caSe is suitable for either semi-flush or surface mounting on all
panels up to 2 inches thick and appropriate hardware is available. However, panel
thickness must®e indicated on the relay order, to ensure that proper hardware will
be included.

arate testing plug can be inserted in place of the connecting plug to test
th lay in place on the panel, either from its own source of current and voltage,

¢
3
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or from other sources. Or if desired, the relay can be drawn out and e by
another which has been tested in the laboratory. Q |

Figures 1 and 2 show the relay removed from its drawout case w 11 major
components identified. Symbols used to identify circuit components are the same as
those which appear on the internal connection diagram in Figure 14. .

The relay includes three similar subassembly elements ca induction units,
mounted on the front of the cradle.

induction-disk construction. The disk 1is actuated by rent operating coil
assembled on a laminated U-magnet. The disk shaft carri moving contact, which
completes the alarm or trip circuit when it touches e ationary contact. The
disk shaft is restrained by a spiral spring to e proper contact-closing
current, and its motion is retarded by a permanent netwacting on the disk to give

the correct time delay.
There is a seal-in unit mounted on the m the left of the shaft. This

unit has its coil in series and its contacts parallel with the main contacts,
such that when the main contacts close, al-in unit picks up and seals in.
When the seal-in unit picks up, it rais arget into view, which latches up and
remains exposed until released by pressi tton beneath the lower left corner of
the cover.

NOTE: A1l tests must be perfor e@the relay in its case or in an equivalent

case.
\ TESTS

DRAWQUT RELAYS, GENERAL

Since all drawout r y@nservice operate in their cases, it is recommended
that they be tested im th&ir gases or an equivalent steel case. In this manner, any
magnetic effects of t osure will be accurately duplicated during testing. A
relay may be test%h t removing it from the panel by using a 12XLA13A test

The induction unit is the basic unit in all IJC re]ay@ se units are of the

plug. This plug e onnections only with the relay and does not disturb any
shorting bars in e. The 12XLA12A test plug may also be used. Although this
test plug allows@grediter testing flexibility, it also requires CT shorting jumpers
and the exerci

nating-current-operated devices are affected by frequency. Since non-
sinusoidal Waveforms can be analyzed as a fundamental frequency plus harmonics of
the fundamental frequency, it follows that alternating-current devices (relays) will
be affecg#ed by the applied waveform.

Therefore, in order to test alternating-current relays properly, it is
ential to use a sine wave current and/or voltage. The purity of the sine wave
1.e., its freedom from harmonics) cannot be expressed as a finite number for any
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particular relay; however, any relay using tuned circuits, RL or RC network
saturating electromagnets (such as time-overcurrent relays), would be essgftij
affected by non-sinusoidal waveforms.

Similarly, relays requiring DC control power should be tested using DC and not
full wave rectified power. Unless the rectified supply is well filterad, many
relays will not operate properly due to dips in the rectified power.gwZener diodes,
for example, can turn off during dips. As a general rule, the D s@shou]d not
contain more than 5% ripple. \

TARGET/SEAL-IN UNIT TEST (b

Set up a DC-current circuit capable of controlling the@wt over a range of

0.02 to 3.0 amperes. Connect the circuit to studs 1 an the IJCS51E relay.
Check the tap that the target/seal-in unit is in. Theftapy. as received from the
factory, will normally be in the 2.0 ampere tap position® Check each of the units

(top-middle-bottom) separately as follows: @

Reduce the current to approximately zero amp lace a jumper from stud 2
to the target/seal-in current tap used, and gr 1 1Mcrease the current until the
target/seal-in unit picks up. This should ogc e value listed in Table III.
Remove the jumper and note that the contac f e target/seal-in unit remains
closed. Reduce the current gradually and n value of current needed to drop
out the target/seal-in contacts. .This shou ur as listed in the dropout portion

of Table III. The target/seal-in flag 0 remain latched-in. It can only be
reset with the reset arm located on th e of the unit.

111

TARGET DROPOUT

TAP AMPERES

0.2 amp "4.-' 20 - 0.195 0.060 or higher
1.20 - 1.95 0.60 or higher

ocated on the right tap plate (front view) and are clearly

The target tap
marked. There \o y be one screw in this plate.
1a

on the left side of the target/seal-in unit should have two
ew 4’s used to hold the plate in place. The other screw is used when
the target tap foht side) must be changed. This is accomplished by taking one of
the screws from the left plate and putting it into the alternate tap of the right
plate. The original tap screw on the right plate then can be removed and placed in
the lef. p]atg. This procedure ensures that the mechanical adjustments on the right
plategar@not disturbed when the tap screw is changed to the other tap position.
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INDUCTION UNIT O

Pickup

The relay must be tested in its own case or equivalent steel case. @pnnect the
relay as shown in the test diagram of Figure 15 for the A and B conﬁons only,

Set the time dial at the 1/2 time dial position. Appl f the pickup
current 1isted on the nameplate. After the contact makes, red current slowly
until the contact just opens, increase the current sligntly,fa he relay contact
should just make. A flickering indicating light is considgre contact closure,
The pickup should be within ¥ 2% of nominal, and can te_,adjWsted with the control
spring sprocket located between the control spring and moWg contact. There are
notches in the sprocket that can be used to turn the with a screw driver,
Turning the sprocket to the right increases the pickdPyvalue. Turning it to the

left decreases the pickup. @
Reset

Remove the pickup current., Turn the ti; to the No.10 positien. Turn the
disk by hand to close the nor'naﬂy -open com

Release the disk, and it should re to the stop at the No.10 time dial

position, If the disk stops sd’mewhere travel, look for excessive friction,
parts that may be touching, or forei n the drag magnet air gap.

Time Tests
Figure 9 is the operating-tN e with zero-restraint current,

Figure 10 is the opera me curve with 2.5 and 5.0 amperes restraint
current with the relay set véh) 5% slope tap.

the Figure 9 curve a ope connections for the Figure 10 curve, The time
curve can be varied by the drag magnet on the sheif of the relay unit frame.

The time-curve Sct& can be verified using the connections for pickup for
Moving the magnet 1@ owards the disk shaft makes the time faster; moving it
ke

away from the shaft the time longer. Do not move the magnet outward past the
serrations on th@ because it begins to loose its effectiveness beyond that
point.

e IV and Figure 15. Connect the relay as shown in Figure 15. Set
Set the time dial to the 1/2 time dfal position.

Refer
the slope at

o
P

et the restraint current (IR); then apply the operating current (Ig) as listed

in TaBle IV. It is best if this test is done on a “go - no go" basis because the

mag of the test currents will overheat the units and lower the actual slope
The "go - no go" method is as follows:
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Set the restraint current (IR).

Apply the minimum operating current (Ig) and note that the disk dofs t move
in the direction to close the normally-open contact. Apply aximum
operating current and note that the disk moves in the direction to close the
normally-open contact. It is best not to wait for a contact closure at the
higher values because of the overheating effect.

¢
The above tests can also be performed on the other s]\% as mentioned

above, using Table IV for the IR and Ig values.

RESTRAINT
CURRENT 115 150

IR = 5.0A 5.4 - 6.1 .1 7.15 - 7.85

IR = 8.0A 8.64 - 9.76 9.44 . 10.24 - 11.36 11.44 - 12.56

IR = 20.0A 21.6 -24.4 23 -g6.4 25.6 -28.4 28.6 - 31.4
RECEIVI A ING AND STORAGE .
These relays, when not inc part of a control panel, will be shipped in
cartons designed to protect t ainst damage. Immediately upon receipt of a

relay, examine it for any dafa ustained in transit. If damage due to rough
handling is evident, file a_dam claim at once with the transportation company and
promptly notify the neargst Gendral Electric Sales Office.

Exercise care thd]ing or unpacking the relay to avoid disturbing
relay.

adjustments or damagx

If the relaysfare t to be installed immediately, they should be stored in
their original car sgin a place that is free from moisture, dust and metallic
particles. For atter collected on the outside of the case may find its way to
the inside tRgf cadse when the cover is removed, creating the possiblity of relay_
misoperati O\

ACCEPTANCE TESTS

Immedjately upon receipt of the relay, an inspection and acceptance test should
be de t0 make sure that no damage has been sustained in shipment and that the
re calibrations have not been disturbed. If the examination or the test
in s that readjustment is necessary, refer to the section on SERVICING.

v/

10
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These tests may be performed as part of the acceptance tests or of thO
installation tests, at the discretion of the user. Since most operating compa S 1
use different procedures for acceptance and installation tests, the folloWing
section includes all applicable tests that may be performed on these relays.

VISUAL INSPECTION
Check the nameplate stamping to make sure that the model numbe a%ting of
_the relay agree with the requisition. ‘~§-~
b Remove the relay from its case and check that there are no or cracked
molded parts or other signs of physical damage, and that all screw ight.

MECHANICAL INSPECTION
1. There should be no noticeable friction when the GQS slowly rotated
clockwise. The disk should return by itself to the r@ ition.

pring convolutions are

2. Make sure the control spring is not deformed, an
not tangled and do not touch each other.

3. The armature and contacts of the seal-in uni hogld move freely when operated
by hand. There should be at least 1/32 inchQ the seal-in contacts.

1. The targets in the seal-in unit must comgf iew and latch when the armature
~ is operated by hand, and should updat en the target release lever is
operated.

5. Make sure that the fingers a rting bars agree with the internal
connections diagram, Figure 12.

. TION:

Every circuit in th Nut case has an auxiliary brush. It is
especially important o ent circuits and other circuits with shorting
bars that the auxiliar sh’be bent high enough to engage the connecting
plug or test plug befiore ,the main brushes do. This will prevent the CT
secondary circuits frowm being opened.

N

Pickup

Connect thedreldy pe¥ Figure 15 for the A and B connections.

The pickup o e relay is adjusted at the factory for a nominal pickup of
} 2%. The pickup is the magnitude of current necessary to close the normally-open

contacts with zerg restraint current. The pickup can be adjusted by turning the

adjusting s@rocket located just above the control spring that has the outer turn of
the sprin dered to it. Turn the adjusting sprocket to the right to increase the

&_pickup, n the left to decrease the pickup.

11
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Time O

Time can be varied by moving the drag magnet inward or outward on Qe]f of
the die-cast aluminum frame. Move the magnet inward to decrease the time. ove it
outward to increase the time. The leading edge of the magnet should not be moved
outward further than the serrations on the disk. V'S

Slope %
Set the slope tap in the proper tap for your applicati \fer to Figure 15°
and Table IV for the values of IR and Ip as listed. There%o adjustments for
i

the slope characteristic in the field on the IJC51E rela s done by design,
and therefore not easily adjustable. 0

INSTALLATION PROCEDQ
LOCATION

The relay should be installed in a clea %cation, free from dust and
excessive vibration, and well lighted to facgljta spection and testing.

MOUNTING

The relay should be mouated on a ical surface. The outline and panel-
drilling dimensions are shown in Figurm
CONNECTIONS

The internal connections dm for the relays is shown in Figure 12. Typical

external connections are shown 4 re 14,
One of the mounting @r screws should be permanently grounded by a

conductor not less than #12fB&S9gage copper wire, or its equivalent.
ADJUSTMENTS \\
Target/Seal-in \
There are no @tments available on the target/seal-in unit in the field to
0

easily vary the r dropout values. The unit should function as described ir
ACCEPTANCE T&ST -

PERIODIC CHECKS AND ROUTINE MAINTENANCE

In view of the vital role of protective relays in the operation of a power
system, 1'& is important that a periodic test program be followed. The interval
between periodic checks will vary depending upon environment, type of relay and the
user experience with periodic testing. Until the user has accumulated enough
ex nce to select the test interval best suited to his individual requirements,

suggested that the points listed under ACCEPTANCE TESTS be checked at arw/
terval of from one to two years.

12
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CONTACT CLEANING ‘

A

A flexible burnishing tool should be used for cleaning relay contac()his is
a flexible strip of metal with an etched-roughened surface, which § effect
resembles a superfine file. The polishing action of this file is so delicate that
no scratches are left on the contacts, yet it cleans off any corrosion_thoroughly
and rapidly. The flexibility of the tool ensures the cleaning of the a®ual points
of contact. Do not use knives, files or abrasive paper or c1@f any kind to

clean relay contacts. \
SERYICING

If it is found during the installation procedure, o g periodic testing
and routine maintenance, that the relay has damaged part®§or}¥s out of calibration,
the following procedures must be performed.

the relay. Dirt or foreign matter can cause bindin

Check the U-magnet and drag magnet gaps for m matter, and remove it from

Contacts should be cleaned periodically to e any foreign materials. Check
the paragraph on "Contact Cleaning" for this re.

Damaged parts can be replaced by pu the replacement part through the
General Electric Company District Sales§office. If either the operating or
restraining U-magnets must be Teplaced eNgelay must be retested. If the control
spring is replaced, at least the ope pickup must be retested and reset, as
described in the section on ACCEPT @

making some minor adjustments. can be reset by adjusting the control spring
with the adjusting sprocket. ime can be varied with the drag magnet. By
design, the slopes have no adj nt other than that which was performed at the
factory. U-magnet air gapgfha a significant effect on the slope characteristic;
therefore, the U-magnet 4gap$ sh@uld never be disturbed. If a U-magnet is replaced,

first measure the air g@ e U-magnet to be removed, then set the new U-magnet
a

Relays that are out of ca]&on can be returned to satisfactory operation by

to the same air gap., T gaps are maintained by the four mounting screws which
secure the U-magnet t frame. The air gap is held by inserting a spacer between
the U-magnet poles ntain the correct gap, with the disk removed, while the
four mounting screw8 a tightened. Always replace the screws in the same location
as they were whe d. A minor slope adjustment can be accomplished by varying
the screws f om@ to brass, etc. This is a factory adjustment, and the screw
locations s N

in as received from the factory.
Sufficient quantities of renewal parts should be kept in stock for the prompt
replacemen® of any that are worn, broken or damaged.

RENEWAL PARTS

en ordering renewal parts, address the nearest Sales Office of the General
ric Company. Specify the name of the part wanted, quantity required, and
mprete nameplate data, including the serial number, of the relay.

13
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