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PERCENTAGE DIFFERENTIAL 
TYPE IJD 

RELAYS 

INTRODUCTION 

Inter. 
Type Elements For Protecting Outline &P.D. Fig. Conn. Fig. 

IID52A 1 Generators 21 5 
IID52B 3 Generators 22 6 
IID53C 1 Transformers 21 16 
IID53D 3 Transformers 22 17 

The Type liD relays comprise a group that is 
used for differential protection of alternating cur­
rent equipment. There are two general types--those 
used for .generator and reactor protection and those 
used for transformer protection. Both of these types 
are available in e i t  h e  r the one -or the three -unit 
cases. Other variations such as current ratings and 
minimum o p e r a t i n g  current will be covered by 
specific model numbers under these types. 

The case of these relays is suitable for either 
surface or semiflush panel mounting and an assort­
ment of hardware is provided for either mounting. 
The cover attaches to the case and also carries the 
reset mechanism when one is required. Each cover 
screw has provision for a sealing wire. 

The case has studs or s c r e w connections at 
both ends or at the b o t t o m  only for the external 
connections. T h e  electrical connections between 
the relay units and the case studs are made through 
spring backed contact fingers mounted in stationary 
molded inner and outer blocks between which nests 
a removable connecting plug which completes the 
circuits. The o u t e r  blocks, attached to the case, 
have the studs for the e x t e r n  a 1 connections, and 
the inner blocks have the terminals for the internal 
connections. 

The relay mechanism is m o u n t e d  in a steel 
framework called the cradle and is a complete unit 
with all leads being terminated at the inner block. 
This cradle is held firmly in the case with a latch at 
the top and the bottom and by a guide pin at the back 
of the case. The cases and c r a d  1 e s are so con­
structed that the relay cannot be inserted in the case 
upside down. The connecting plug, besides making 
the electrical connections between the respective 
blocks of the cradle and case, also locks the latch in 
place. The cover, which is fastened to the case by 
thumbscrews, holds the connecting p 1 u g in place. 

To draw out the relay unit the cover is first 
removed, and the plug drawn out. Shorting bars are 
provided in the case to short the current transfor­
mer circuits. The latches are then released, and 
the relay unit can be easily drawn out. To replace 

the relay unit, the reverse order is followed. 

A separate testing plug can be inserted in place 
of the connecting plug to test the r e 1 a y in place 
on the panel either from its own source of current 
and voltage, or from other sources. Or, the relay 
unit can be drawn out and replaced by another which 
has been tested in the laboratory. 

TO BUS 
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Ll RESTRAIJH COIL 
v---.._ I OPERATING COIL 

� 'v---
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f r-"-- - COl L i> 
I -·�-1, 

Fig. 2 Principle of Differential Protection 

PRINCIPLE OF DIFFERENTIAL 
PROTECTION 

When a Y-connected a-c generator is operating 
properly the currents in the three conductors at the 
junction are, of course, equal to the currents in the 
corresponding line conductors. Now, if the system 
is grounded, either at this junction or at some other 
point, then the equality of the currents will be dis­
turbed if a ground fault occurs in one of the gener­
ator windings. Protection against such faults can be 
afforded by a relay which compares the magnitudes 
of the two currents in each phase and closes its con­
tacts whenever the ratio of the larger to the smaller 
exceeds some predetermined value. Fig. 2 shows 
schematic connections for the application of such a 
relay. It is evident that no current will flow through 

� 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, operation or maintenance. Should further information be desired 3 
or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the maHer should 
be referred to the General Electric Company. www . 
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Percentage Differential Relays Type IJD 

the operating coil as long as the CT secondary cur­
rents are e q u a  1 and flow in the same direction. 

In order to apply the above principle to the pro­
tection of transformers, it is necessary to provide 
taps on the two coils in such a way as to compensate 
for the inequality of the corresponding phase cur­
rents under normal conditions. This will be dis­
cussed more fully in the s e c t i o n  on transformer 
relays. 

A certain amount of caution must be used in 
selecting current transformers for use with Type IJD 

relays. If the CT error on through faults exceeds 
the percentage -slope characteristic of the relay then 
false tripping may occur. For instance, if the relay 
has a 10 percent slope characteristic, the two sec­
ondary currents should not differ by more than 10 
percent of the smaller when maximum fault current 
is flowing. 

To h e  1 p prevent current transformer errors 
from being excessive, it is recommended that bur­
dens i m p o s e d  be kept to a minimum. It is pre­
ferable to have no b u r d e n  other than that of the 
differential relay. 

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 against damage. Immediately upon 
receipt of the relay, an examination should be made 
for any damage sustained during shipment. If injury 
or damage resulting from rough handling is evident, 
a claim should be filed at once with the transportation 
company and the nearest Sales Office of the General 
Electric Company notified promptly. 

Reasonable care should be exercised in unpack-

GENERATOR AND 
DESCRIPTION 

The Type IJD52A relay is a single unit genera­
tor differential relay. The Type IJD52B relay has 
three units, each of which is equivalent to that of 
the IJD52A. The induction u n i t of these relays 
consist of two coils assembled on laminated-iron 
U-magnets in such a way as to produce torque on a 
disk when current flows through them. The disk 
shaft carries a contact which is intended to ener­
gize the trip coils of two breakers. 

The Type UD53A and IJD53B relays have been 
superseded by Type IJD53C a n d  IJD53D r e 1 a y s 
respectively. 

A seal-in element is provided on each unit with 
its coil in series and its contacts in parallel with the 
contacts of the induction unit. When the seal-in unit 
picks up it raises a target into view. This target 
latches and remains in place until released by the 
reset button at the bottom of the cover. 

OPERATING CHARACTERISTICS 

The percentage slope characteristic of these 
relays refers to the ratio of the differential current 
to the smaller of the two phase currents, which will 
just cause the relays to close its contacts. Fig. 3 
shows the operating characteristic for a relay with 
iO percent slope and 0.1 ampere minimum pickup 
current. 

The operating t i m e s  for different values of 
differential current and of load current are shown 
in Fig. 4. 

4 

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

If the relays are not to be installed immediately, 
they should be stored in their original cartons in a 
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 
removed and cause trouble in tha operation of the 
relay. 

REACTOR RELAYS 
RATINGS 

The restraining coils of these relays will carry 
five amperes continuously without overheating. The 
operating coils of the models with 0.1-amperes min­
imum pickup will carry 0.6 amperes continuously 
without overheating. 

The current -closing rating of the contacts is 
30 amperes for voltages not exceeding 250 volts. 
The current -carrying ratings are affected by the 
selection of the tap on the target and seal-in coils 
as indicated in the following table. When two trip 
circuits are closed, these limits are for total cur­
rent. 

Amperes AC or DC 

Function 2-Amp Tap 0.2 Am_p Tap 

Tripping D uty 30 5 
Carry Continuously 4 0.8 

The 2-ampere tap has a d-e resistance of 0. 13 
ohms and a 60 cycle impedance of 0.53 ohms while 
the 0.2-ampere tap has a 7 ohm d-e resistance and 
a 52 ohm 60 cycle impedance. The tap setting used 
on the seal-in element is determined 11Y the current 
drawn by the trip coil. 

The 0.2-ampere tap is for use with trip coils 
that operate on currents ranging from 0.2 up to 2.0 
amperes at the minimum control voltage. If this 
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tap is used with trip coils requiring more than 2 
amperes, there is a possibility that the 7 -ohm re­
sistance 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.t provided the tripping current does not ex­
ceed 3u amperes at the maximum control voltage. 
If the tripping current exceeds 30 amperes an auxil­
iary relay s h o u l d  be used, the connections being 
such that the tripping current does not pass through 
the contacts or the target and seal-in coils of the 
protective relay. 

ENLARGED / �\� VIEW OF 
/I; Vj v 

ORIGIN v '/ ' '! 0. I �S6> v v 0 � v v v ' 

VI �48 
0.1 0 0. l \ 

Percentage Differential Relays Type IJD 

BURDENS 

The burdens of the two coils at 60 cycles are 
as follows: 

Power 
Coil Amp Volt-amp Ohms Factor 

Restraining 5.0 17.55 0.7 0.27 
Operating 0.6 26.1 72.5 0.27 

Of course there is no current flow through the 
operating coil under normal conditions, hence the 
high burden is not usually objectionable. 

f/0 MARGIN FOR' � v / CT ERROR \ 
7 [//'l ljf/ 11/ K � / 

v I/ r-/ / 

v 1/ / 
v I/ / 

�\\\ �\\ �\'\ �\\\ t\\ '\ �\' 1\\ \' \\\ \ TRIP AREA FOR / 1/ 1/ t--- EXTERNAL 

1\ 

� 
1\ 
�\ l\\ 

40 f--

.32. 
11 

TRIP AREA FOR A 
INTERNAL FAULTS M 
WHEN SOME FAULT 1--p 
CURRENT IS SUPPLIED E 
FROM BUS t--R 

IF�Il + 12 E 
s 

l\\ �\\ 
24 16 8 
12 AMPERES 

2.'\ 

l<i> 

�I 8 
.\\ �. l\� � 

0 

INTERNAL FAULTS FAULT .N� CT 
WHEN GENERATOR / ./ v ERROR 
CONTINUES TO SUPPLY ( I1 - !2 I 
CURRENT TO THE BUS 

/ v v IF = Il - 12 

/ v v 
/ � [7 

/ � [7 
/t:; / 

;� v 

... ��hI I � 
w BUS 

8 16 24 .32 40 
!2 AMPERES 

48 56 

CURRENT FROM BUS TO GEN. CURRENT FROM GEN. TO BUS. 

Fig. 3 Operating Characteristics of Type IJD52A and IJD52B Relays With 10 Per Cent Slope 
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Fig. � Typical Time-Current Characteristics of Type IJ052A and IJ052B Relays 
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OPERATING 
ELEMENT 

• • �HORT FINGER 

Fig. 5 Type IJD52A Relay, Internal 
Connections ( Front Vie�} 
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Fig. 7 

.II 

DEVICE FUNCTION NUMBERS 
4l- FIELD CIRCUIT BREAKER 
52 - POWER CIRCUIT BREAKER 
H - LOCKOUT RELAY, HUD RESET., TYPE HU 
.17 - DIFFERENTIAL RELAY TYPE IJD52A 

• - AUXILIARY SWITCH; CLOSED WHEN 
CIRCUIT BREAKER IS CLOSED 

DC - OPERAT lNG COIL 
RC - RESTRAIN lNG COIL 
51 -'SEAL-IN UNIT, liTH TARGET 
TC- TRIP COIL 

Differential Protection of•a Generator 
Using Type IJD52A Relays 

Percentage Differential Relays Type liD 

r. r. 
SEAL-IN ELEMENT 

RESTRA I HI NG ELEMENTS mTOP m"�" m··""" 
l _ _L 1 "'•"" 
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2 4 6 8 lO 

' - SHORT FINGER 

Fig. 6 Type IJD52B Relay, Internal 
Connections (Front View}
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230 VOLT SOURC! 

fig. 8 Test Connections for the Type. 
IJD52B Relay 
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Percentage Differential Relays Type I1D 

Fig. 9 Ty�e IJD53C Relay Mounted in 
Cradle (Front View) 

RESTRAINING 
MAGNET 
AND COIL 
ASSEMBLY 

Fig. 10 Type IJD53C Relay Mounted in 
Cradle (Rear View) 

TRANSFORMER RELAYS 
DESCRIPTION 

The Type I1D53C is a single unit transformer 
differential relay. It is usually applied for differ­
ential protection of a single -phase transformer, or 
in a set of three for protection of a three -phase 
transformer. The Type I1D53D h a s  t h r e e  units 
similar to that of the Type UD53C, with their con­
tacts connected in parallel. The single unit relay 
is shown on the cover page and in Figs. 1, 9, and 10. 

The induction unit of these relays consists of 
two coils assembled on laminated U -magnets in such 
a way as to produce torque on a disk when current 
flows through them. The disk shaft carries a con­
tact which is intended to complete the trip circuits 
for two breakers. 

A seal-in element is provided on each unit to 
protect the main contacts. When the seal-in picks 
up it operates a target which remains visible until 
released by the rest button at the bottom of the cover. 

OPERATING CHARACTERISTICS 

The characteristics of these relays are such 
that when the current in the two circuits are in the 
same ratio as the two tap-plug position numbers 
there is no operating torque produced. A numericai 
example of this statement will help to explain this. 

Suppose the tap plugs of a Type I1D53C relay are 
set in the 3.2 tap of the upper tap block and in the 
5.0 tap of the lower tap block. Now1 with polarities 
of the currents as indicated in the aiagram with the 
curves of Fig. 13, assume that 3.2 amperes flow out 
terminalS, 5.0 amperes in terminal 7, and the differ-

8 

ence, 1.8 amperes, out terminal6. Under these con­
ditions no torque will be produced by the operating 
U -magnet, but considerable torque will be produced 
by the restrainingU-magnet. Furthermore, as long 
as the two currents in terminals 5 and 7 remain in 
the ratio of 3.2 to 5 and are 180 degrees apart in 
time phase, there will be no operating torque. 

These relays are built with two types of percent­
slope characteristics; 25% slope, and 50% slope. 
The significance of the percent-slope characteristic 
can best be understood from an extension of the ex­
ample above. Taking the 25% slope relays as an ex­
ample, suppose that the current into stud 7 increases 
to 125% of 5.0 or to 6.25 amperes while the current 
out of stud 5 remains at 3.2 amps, this represents 
a condition of 25% unbalance. The same thing would 
be true if the 5 amp value were held constant while 
the 3.2 value was increased 25% or to 4 amperes. 

It should not be inferred from this discussion 
that the relay will necessarily close its contacts 
under the conditions described as 25% unbalance. At 
low current values considerable more unbalance is 
necessary to overcome the e f f e c t of the spring. 
However, at current values of twice tap value and 
above, the unbalance required for operation will not 
greatly exceed 25%. Fig. 11 and 12 show these re­
lationships graphically for currents several times 
rated values. In explaining these graphs, the same 
tap ratio of3.2/5 will be used. Ifla were 50 amperes 
there would be no operating t o r q u e developed if. 
It = 3.2 X 50 = 32 amperes. This relationship is 

-r 
shown by the dotted lines running diagonally across 
the graphs in Fig. 11 and 12. If It_ were to increase 
above the no torque condition by--:!5%, it would now 
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Percentage Differential Relays Type liD 

be 1.25 x 32 = 40 amps, Fig. 11 shows this condi­
tion for. values of 12 between 0 and 70 amps. If on 
the other hand, It were to r e m a i n  constant at 32 
amps and I2 were to increase 25%, I2 would go to 
50X1.25= 62.5 amps. Fig, 12 shows this condition 
for values of It between 0 and 70 amperes. These 
Curves show fhe m i n i m u m  current on the ordi­
nate to close the relay contacts for a given cur­
rent on the abscissa when the various tap ratios 
shown are used, The time characteristic is shown 
in Fig. 13. 

Fig. 14 and 15 show curves for the relays with 
50% slope characteristics. 

MINIMUM PICKUP 

These relays are adjusted at the factory to close 
their contacts at 40 percent of tap value in one cir­
cuit with no current in the other. This pickup may 
be increased by means of the control spring to 125 
per cent of tap value as described UDder "Adjust­
ments". 
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Percentage Differential Relays Type IJD 

RATINGS without overheating. 
The standard models of these relays have a tap 

range of 3.2 t o  8.7 amperes. Any of the circuits 
will carry twice t h e  tap setting o r  10 amperes, 
whichever is less, continuously on any current tap 

The current ratings of the contact circuits are 
discussed fully in the section on generator relays. 
This discussion applies to the transformer relays 
also. 
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Fig. 13 Typical Time-Current Characteristics of Type IJD53C and IJD53D Relays 

BUR DENS 

Burdens for the standard �oils at five amperes 
and rated frequency are given in the table on the 
right. Operating coil burdens are for the minimum 
current tap, 3.2 amperes, while restraint coil bur­
dens are with the 5.0 ampere tap on both tap blocks. 

. . Impedance of the operating coil on any other tap 
lS mversely· proportional to the square of the tap 
value. The impedance of the restraint circuit with 
unequal tap settings is difficult to calculate but in 
general will be quite low. 

' 

Freq. 
60 

50 
25 

Coil 
Operahng 
Restraining 

Operating 
Restraining 

Operating 
Restrainin� 

Volt-amp Imp. Ohms 20.5 g:g�3 1.1 
17.5 0.7·0 1.0 0.041 
10.5 0.42 0.9 0.037 

PF 0.33 0.94 
0.35 0.96 
0.41 0.98 
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5.0 

70 Il = 1.5!2 
4.6 
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4.6 

60 

50 >2' 5.0 g II> 
Q.. 8.7 ...: I-

. 0:: 40 8.7 ..... 0.. 
Q.. 8.7 ::3 
::3 0:: :I: I- 30 
I-z ..... 
0:: 0:: ::3 
u 

.... 20 ..... 

0.. ...: I-

10 0:: ..... Q._ Q._ 
::> 

10 20 30 40 50 
lz (CURRENT THRU LOWER TAP BLOCK) 

Fig. I �  Operating Characteristics o f  Type 1Jll53C and IJ(.)53D l<elays 
With 50� Slope When I 1 is Excessive 

INSTALLATION 
LOCATION MOUNTING 

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

The relay should be mounted on a vertical sur­
face. The outline and panel diagrams are shown in 
Fig. 21 and 22. 
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Fig. 15 Operatjng Characteristics of Type JJD53C and IJD53D Relays 
With 50% Slope When 12 is Excessive 

CONNECTIONS 

GENERATOR RELAYS 

Typical external c o n n e c t i o n s  for the Type 
11052A are shown in Fig. 7. It will be noted that 
contacts are provided for closing two trip circuits, 
namely the line breaker andthe fieldbreaker. Con­
nections for the T y p e  11052B will correspondto 
these except that the stud numbers will be different. 

Internal connections for the Type 11052A are 
shown in Fig, 5, and Jor the Type 11052B in Fig. 6, 

.. 
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Percentage Differential Relays Type IJD 

TRANSFORMER RELAYS 

Internal connections for the Type IJD53C are 
shown in Fig.16 and for the Type IJD53D in Fig. 17. 

Typical external connections for the type IJD53B 
are shown in Fig. 18 and 19. It will be noted that 
this figure shows connections to be used when the 
transformer bank is Delta-Wye, or Wye-Delta. If 
the bank is Wye -Wye with grounded neutrals, then 
the connections shown in Fig. 7 for the generator 
relay can be applied to the transformer relay pro­
vided t h e  transformer consists o f  three, single­
phase transformers. This connection cannot be used 
if a three -phase core -type transformer is used since 
the case acts in a manner similar to the delta insofar 
as it is a source of zero-phase sequence current. 
Also, the wye -wye arrangement cannot have a delta 
winding, even though that winding is not used for 
load purposes, for the same reason. 

External connections for the Type IJD53C relay 
should correspond to the connections for a single­
phase of the generator relay shown in Fig. 7. 

In each case, the smaller of the two secondary 
current should pass through the right -hand stud on 
the relay (back view), that is, stud 2, 5, or 8. 

There is a useful rule which can be applied to 
determine w h e t h e r  delta or wye current -trans­
former connections should be used for differential 
relayinv: of a 3 -phase transformer bank composed of 
three similar single -phase transformers, each hav­
ing two or more windings. This rule is as follows: 
The c u r r e n t  transformers in the leads to a wye 
connected winding s h o u l d be connected in delta; 
current transformers in the leads to a delta -con­
nected winding should be connected in wye. 

Since there are several ways of connecting the 
current transformers in wye or delta, the following 
additional rule s h o u l d be noted: Make the de Ita 
connection of the current transformers a replica of 
the delta connection of the power transformers; the 
wye connections of the current transformers should 
be a reversal of the wye connection of the power 
transformers. 

GROUND CONNECTIONS 
One of the mounting studs or screws should be 

permanently grounded by a conductor not less than 
No. 12B &S gage c o p p e r  wire or its equivalent. 

A DJUSTMENTS 

TARGET AND SEAL-IN ELEMENT FOR BOTH 
TYPES 

For trip coils operating on currents ranging 
from 0.2 up to 2.0 amperes at the minimum control 
voltage, set the target and seal-in tap plug in the 
0.2-ampere tap. 

For trip coils operating on currents ranging 
from 2 to 30 amperes at the minimum control volt­
age, place the tap plug in the 2-ampere tap, 

14 

The tap plug is the screw holding the right -hand 
stationary contact of the seal-in element. To change 
the tap setting, first remove the connecting 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 in the 
left -hand contact. This procedure is necessary to 
prevent t h e  right -hand stationary c o n  t .a c t  from 
getting out of adjustment. Screws should not be in 
both taps at the same time as pickup for d -c will 
be the highter tap value and a -c pickup will be in­
creased. 

GENERATOR RELAYS 

No adjustment of the relay is necessary other 
than the setting of the target and seal-in element 
tap plug described above. However, the relay should 
be inspected for any loosening of the screws that 
may have occurred during shipment. 

TRANSFORMER RELAYS 

These relays have been adjusted at the factory 
to operate as indicated by the characteristic curves. 
However, it is necessary to make the proper tap 
selections for the particular application. The taps 
chosen should be such that the ratio of tap settings 
is equal to the ratio of currents to the corresponding 
tap blocks. It is also desirable that the tap settings 
should be equal as nearly as possible to the respec­
tive currents which will flow under normal condi­
tions. The normal currents at the relay terminals 
can be readily calculated from the current trans­
former ratio and the normal load on the power trans­
formers. 

The tap settings will, of course, usually be made 
before the relay is energized in its circuit. If, how­
ever, it is necessary to change the tap settings after 
the relay has been installed, the connection plugs 
should be removed from the case before proceeding. 
When the tap plugs are inserted into the tap blocks, 
caution should be exercised to screw them all the 
way down until the lock washer is flattened between 
the plug and plate. These precautions are necessary 
to avoid opening the current transformer secondary 
circuits. 

A further adjustment that may be necessary at 
the time of installation is the setting of minimum 
pickup current. The relays are a d j u s t  e d at the 
factory so that with no current in one circuit, 40 per 
cent of tap current is required in the other circuit 
to close the contacts. This value can be increased 
by turning the c o n  t r o 1 spring adjusting ring (see 
Fig. 9) in a counter-clockwise direction. Pickup 
should not be increased to more than 125 percent 
of tap value, or the control spring may be damaged. 

At the time of installation, the relay should be 
inspected for any loosening of the screw� that may 
have resulted from v i b r a t i o n  or rough handling 
during shipment. 
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Fig. 16 Type IJD53C Relay, Internal 
Connections {Front View) 
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Fig. 17 T ype IJD530 Relay, Internal 
Connections (Front View) 
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(-).J:---------
OEVICE FUNCTIO� NUMBERS 

!>2�P- P OWER CIRCUIT BREMER, PRIMARY 
52-S - POWER CIRCUIT BREAKER, SECONDARY 
86 - LOCKOUT RELAY, HAND RESET, TYPE PB A 67 -DIFFERENTIAL RELAY, TYPE IJD=>3D 

- AUX. SWITCH, CLOSED WHEN CiRCUIT BREAKER 
CLOSES 

OC - OPERATING COIL 
RC -RESTRAINING COIL 
Sl - SEAL-IN UNIT 
TC - TRIP COIL 

Fig. 18 Differential Protection of a Power Transformer Using a T ype IJD530 Relay 
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n x1 

5� 6 

27-1 

H1 

� STUD NUMBER 5 OR 7 
DEFENDING ON THE VALUE 

:OF THE SECONDARY CURRENT. 
STUD 5 GOES TO TAPS 3.2 TO 
5 AMP. 

!!h TYPE QUANT I TY 

27-1,2 HGA ( LO• 0. 0. 1 OR 2 
SHORT GAP) 

P' IJ053C 3 
P -X HFA25B 1 

RES DL-3B87788 G-1 1 

NOTE: A 27 DEVICE, 52 INTERLOCK, AND 
P. T. ARE REQU I REO FOR EACH BUS 
FROM WHICH THE POWER TRANSFORMER 
MAY BE ENERGIZED. 

:TuO 7 GOES TO TAPS 4.6 TO 8. 7 AMP. 

Fig. 19 Differential Protection of a Power Transformer Using a 
Type IJD53D Relay With Densensitizing Equipment 

OPERATION 
Under certain circumstances, false operation 

may occur when large external fault currents are 
cleared. This would be due to the sudden release 
of reverse torque on the relay shaft. If this trouble 
is encountered it probably can be corrected by one 
or more of the following adjustments 

1. Increasing the disk travel by loosening the 
two set screws and turning the T e x t  o 1 i t  e dial, 
mounted at the top of the shaft, counter-clockwise, 
The dial should not be turned beyond the number 
two setting inscribed in the dial or to a position 
where the slot in the disk is allowed to pass under 
the pole of the operating coil. The relay will not 
operate properly when the slot is under the pole 
since the two fluxes from the pole cannot inter -act 
in the disk because of the slotted separation. 

2. Moving the drag magnet out from the center 
of the shaft. 

3. Increasing the wind-up of the spiral control 
spring. This s h o u 1 d not be increased more than 
90 deg. over the original factory setting. 

Any of these adjustments will i n c  r e a s  e the 
operating time on internal faults, and the third also 
will increase the minimum c u r r e n t  required for 
operation. 

16 

DESENSITIZATION 

In some instances it may be that the maximum 
current setting of these r e l a y s  will not be high 
enough to prevent them from operating on magnetiz­
ing inrush current. If such a condition should exist, 
it is recommended that the IJD relay be used with an 
auxiliary desensitizing equipment consisting of an 
auxiliary relay, a potential transformer, and three 
external resistors connected as shown in Fig. 19. 

To facilitate the connection of the desensitizing 
equipment the relay is provided with an extra stud 
which terminates at the junction of the two 5.0 amp. 
taps. 

This permits the external connection of aux­
iliary desensitizing equipment to the operating coil 
only, without affecting the restraining torque. When 
the desensitizing equipment i s  connected in this 
manner, the pick-up value o f  the relay is raised 
the same amount regardless of the direction from 
which the transformer is energized. 

The following table shows the factor by which 
the nominal pickup must be multiplied when the de­
sensitizing resistor DL-3887788 G-1 is connected 
as described above. 
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RESISTOR TAP 0.05 0.1 0.2 0.3 

MULTIPLIER 8.0 4.0 2.1 1.65 

Since the resistance shunting the operating coil 
determines the pick-up value of the relay, it is im­
portant that the lead resistance from the relay to the 
desensitizing resistor be kept as low as possible. 
The auxiliary relay is time opening and instantaneous 
closing, and its contacts are closed when the relay 
is de-energized. The external resistors are con­
nected across the operating coils of the IJD relays 
through the contacts of the auxiliary relay. When 
the first transformer breaker is closed, the auxil-

Percentage Differential Relays Type IJD 

iary relay is energized from the potential trans­
former secondary, but does not o p e n  its contact 
immediately. T h i s  permits a momentary raismg 
of the IJD relay setting as part of the current which 
would normally flow through the operating coils is 
shunted through the external resistors. When the 
contacts of the auxiliary relay open, the shunt cir­
cuit is removed and the IJD relay functions at nor­
mal rating, 

The Type HDD Percentage Differential Relay, 
with harmonic restraint is available for transformer 
protection and is inherently insensitive to inrush 
current o w i n g  to its harmonic restraint feature. 

MAINTENANCE 
The 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 points 
should be observed in restoring them: 

DISK AN D BEARINGS 

The lower jewel may be tested for cracks by 
exploring its surface with the point of a fine needle. 
If it is necessary to replace the jewel a new pivot 
should be screwed into the bottom of the shaft at the 
same time. A very small drop of General Electric 
meter-jewel oil, or fine watch oil, should be placed 
on the new jewel before it is inserted, The jewel 
should be turned up until the disk is centered in the 
air gaps after which it s h o u I d be locked in this 
position by the set screw provided for this purpose. 
The upper bearing pin should next be adjusted until 
very little end play can be felt; about .015 inch is 
correct. 

CONTACT CLEANING 

For cleaning fine s i l v e r  contacts, a flexible 
burnishing tool should be used. This consists of a 
flexible strip of m e t  a 1 with an etched roughened 
surface, resembling in effect a superfine file. The 
polishing a c t i o n  is so delicate that no scratches 
are left, yet c o r r o d e d  material will be removed 
rapidly and thoroughly. The flexibility of the tool 
inSures the cleaning of the actual points of contact. 
Sometimes an ordinary file cannot reach the actual 
points of contact because of some obstruction from 
some other part of the relay. 

Fine silver contacts should not be cleaned with 

2)0 VOLT SOURCE 

ADJUSTABLE 
R£S I STORS 

RIGHT HAND TAP Pl.t.TE 

Fig. 20 Test Connections for the Middle Unit of 
the Type IJD53B Relay 

knives, files, or abrasive 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 a b o v e  can be 
obtained from the factory. 

PERIODIC TESTING 

An operation test and inspection of the relay at 
least once every six months are recommended. Test 
connections are shown in Fig. 8 and Fig. 20. 

RENEWAL PARTS 
It is recommended t h a t  sufficient quantities 

of renewal parts be carried in stock to enable the 
prompt replacement of any that are worn, broken, 
or damaged. 

When ordering renewal parts, address the near-

est Sales Office of the General Electric Company 
specify quantity required, name of part wanted, and 
give complete n a m e  p 1 a t e  data, including serial 
number. If possible, give the G e n e r a  1 Electric 
Company requisition n u m b  e r on which the relay 
was furnished. 
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Fig. 21 Outline and Panel Drilling Dimensions for Type IJD5�A and IJD53C Relays 
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Fig. 22 Outline and Panel Drilling Dimensions for Type IJD52B and IJD53D Relays 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GENERAL ELECTRIC SALES OFFICES GEZ-2500L 
READY TO ASSIST YOU . . .  When You Have Electrical Problems . Need Further Information . . . Require Ordering Instructions 

SALES OFFICE CODE KEY 
• lnduJtrial Equipment (includjng Agent 

and Distributor) Sales 
Electric Utility Equipment Sales 
Marine and Defense Equipment Sales 
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• t • t § : r n 
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San Diego 92103 � �  ��� 
San Francisco 94106 
San Jose 95128 

COLORADO * t t � Denver 80201..� 
CONNECTICUT 

1900 E. Washington 
��� P. 0. Box 1 033 

� 1 532 N. West Ave. 
� 2 1 2  N. Vignes St. 

3325 Wilshire Blvd. 
��-��:409 Thirteenth St. 
��-���55 Veterans Blvd. 

��� � � 2407 "J" St. 
�� ��� 2560 First Ave . 
235 Montgomery St. 
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�� 201 University Blvd. 

• t Hamder. 06'18 . �� 290'·292 1 Dixwell Ave. • t t Hartford 0610'-�� � ��� 764 Asylum Ave. 
DISTRICT OF COLUMBIA 
* t § Washington 2000'-�� � ���� n7-14th St., N.W. 
FLORIDA § Cocoa Beach (Cape Canaveral Office)���� 
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• t t t i t 

Coral Gables 331 46.�� ����� 2� Bird Road 
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1 524 Idaho St. 
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INDIANA 
• t t Evansville 4n14 ... ����� 2709 Washington Avo. l Fort Wayne 46807 .. � � � .163' Broadway • t Fort Wayne 46806����� �·��� 3606 S. Calhoun St. 
• t t Indianapolis 46207�� ���� 37� N. Meridian St. 
• t South Bend 46601 .. �-����430 N. Michigan St. 
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-����.��� �·----������1 039 State St., Bettendorf, Iowa • t Des Moines �310 � -�����3839 Merle Hay Rd. t Sioux City 5 1 1 01. .  520 Pierce St. 

KANSAS • t Wichita 6721 1  � � ---�� 820 E. I ndianapolis Ave. 
KENTUCKY • t Lexington 40�3-� �����������-������ 465 E. High St. • t t Louisvi lle 40218�� ����� ��� 2300 Meadow Dr. 

LOUISIANA 
t Alexandria 71 302 �� � ������ �� 720 Murray St. 

Baton Rouge 708 1 5  � ��� � ·  633 Oak Villa Blvd. 
Lake Charles -� ������ � � . 1 424 Ryan St. 
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kangor 04402 

MARYLAND 

-�� .. ����� 152 State St. 
��� 77 Central St. 
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NF:��k��or�� 
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• t t I leston 021 17 • Springfield 01 103� 

Worcester 01605����� 
MICHIGAN 

31 St. James Ave. 
� � ·  120 Maple St. 

��� 288 Grove St. 

• t t ::>etroit 41202 700 Antoinette St. 
• Flint 48�3� ��� -������ ����� � 316112 W. Court St. t Grand Rapids 49�8 2821 Madison Ave., S.E. • t Jackson 49201 �� 210 W. Franklin St. 
• Kalamazoo � � �� � 927 S. Burdick St. 

Lansing 48901 �1 Bank of Lansing Bldg. 
Saginaw 48607 Second National Bank Bldg. 

MINNESOTA • t Duluth 55802���� � � � t Fergus Foils 56537 • t t Minneapolis 55402 
MISSISSIPPI t Gulfport 39�2 t Jackson 39201 �� 
MISSOURI 

���� 14 W. Superior St. 
� 106 E. Washington St. 

12 5. Sixth St. 

������ P.O. Box 33 
�� 210 S. Lamar St. 

Joplin 64802.�  ���� � � � �  � �· 21 2'12 W. Fifth St. : 1 � ��nt��i�i�3ft1
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�V>'iri1'Sur������ �:: 
MONTANA • t Billings 59101 • t Butte 59701 
NEBRASKA 

303 N. Broadway 
103 N. Wyoming St. 

• t Omaha 68102 ���� 409 S. Seventeenth St. 
NEVADA t Las Vegas 89106��� 
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NEW JERSEY • t t East Orange 07017 
NEW MEXICO 

�� � � � � � �  171 1 S. 8th St. 

� . -��� 1662 Elm St. 

26 Washington St. 

• t Albuquerque 87108 120 Madeira Drive, N.E. 
NEW YORK • t § Albany 12203 �·������ .... � ������� � 8 Colvin Ave. . t Binghamton 1 3902 ���� ���� 19 Chenango St. • t l Buffalo 1 4202 � � �  ���.���� 62.5 Delaware Ave. • t I New York 10022 ������� � 570 Lexington Ave. 
• t l Rochester 14604 ����� ������� ��� 89 East Ave. • t t Syracuse 1 3206�� ��� �� � ����� 3'32 James St. • Utica 13�L���� ������ ��� 1001 Broad St. l Waverly 14892�� � P.O. Box 308 
NORTH CAROLINA 
• t l Charlotte 28202 ��� ������129 W. Trade St. 

����� 801 Summit Ave. 
�� 16 W. Martin St. 

• Greensboro 27 405 • t Raleigh 27602 
NORTH DAKOTA t Bismarck 58�1.. � 418 Rosser Ave. 
OHIO • t • t 
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Akron 44313��� �  �---�2858 W. Market St. 
Canton 44701 ���--�� �����������515 Third St., N.W . 
Cincinnati 45206 �--�-� 2621 Victory Pkwy. 
Cleveland 44104 �� ��� ����4966 Woodland Ave. 
Columbus 43215 �� ����--��--��-���395 E. Broad St. 
Columbus 43212 -������-���-�"' -��937 Burrell Ave. 
Dayton 45402 ��� ������� � 1 1  W. Monument Ave. 
Dayton 4.5402 ... ��� ���� 1 1 8  W. First St. 
Mansfield 44906�. � ����� 564 Pork Ave., West 
Toledo 43606 ������ � ����-������� 3125 Douglas Rd. 
Youngstown 44�7 �����272 E. I ndianola Ave. 

GENERAL ELECTRIC SERVICE SHOPS 

OKLAHOMA • t Oklahoma City 73106 2000 Classen Blvd. 
• t Tulsa 741 1 4  ��� ��� -�--� ���--��������� ·����������������-��� 

Columbia Bldg., 2651 E. 2 1 st St. 

OREGON • t Eugene 97401 • t Medford 97�L� • t t Portland 97210 

PENNSYLVANIA 

�--��-���--� .... 1 170 Pearl St. 
� �� 1 07 E. Main St. 

����� 2929 N.W. 29th Ave. 

• t Allentown 18102� �-��� 732 North 16th St. 
• Erie 16�L� �������� �������-��� 1001 Stale St. • t Johnstown 1 5902 -�-��-��- 1.41 Oak St. • t l I Phile;delphie 19102 � � �  � 3 Penn Center Plaza • t t Pittsb11rgh 1 .5222 �The Oliver Bid,., Mellon Sq. I Pittobur-" 15221 ������� �� 7» Washington Rd. 
• t York 1 7..03 � �� 56 N. Harrison St. 

SOUTH CAROI.INA • t Columbia 29201 ��--����� -�-���-���1310 Lody St. • Greenville 29602 � ��� 108 W. Washington St. 

TENNESSEE 
* ft § Chattanooga 37402 ���--�- � ·  832 Georgia Ave. 
• Kingsport 37662 -�� 322 Commerce St. 
* t Knoxville 37916 � � 1 301 Hannah Ave., N.W. : 1 ��:f�.

h�:b���o4
� � �:� 1:�. u8��n fo:O t Nashville 37203 �� 1717 W. End Bldg. § Oak Ridge� �-�-� 253 Main St., East 

TEXAS 
t • t • t t 

• t * • t t : t t §  

• t 
UTAH 

Abilene 7960L� � ���� 442 Cedar St. 
Amarillo 7910L� ����������403 Amarillo Blvd . 
Beaumont 77701 ..�� � �����---� 1385 Calder Ave. 
Corr.us Christi 7840 1 ..�� ���� 205 N. Chaparral 
Dol as 75207 ������ ��� 8101 Stemmons Freeway 
El Poso 79901..��· �����-���� �� 215 N. Stanton St. 
Fort Worth 76102 ��� 408 W. Seventh St. 
Houston n027������� ��4219 Richmond Ave. 
Lubbock 79408�� ���� �� 500 E. �th St. 
Midland � -��� . 1 22 North N St. 
Son Antonio 78204�� �� �� ����419 S. Main Ave. 

* t § Salt Lake City 841 1 0  ����� 200 S .  Main St. 

VERMONT 
t Rutland � � -�� ��� 38'12 Center St. 

VIRGINIA 
§ Newport News 23601 � � �-���----�� --�-�-��--� 

�������� ��� ������ ��· P.O. Box 1038, 3 1 1  Main St. • t �ichmond 23230�� 5001 W. Broad St. • t Roanoke 24005 � �����920 S. Jefferson St. 

WASHINGTON 
t Pasco 99301 ����� • t Seattle 98104 ���� • Spokane 99220 

Spokane 99220 

WEST VIRGINIA 

��� 124 W. Lewis St. 
��� 710 Second Ave. 

���� S. 162 Post St. 
������E. 1805 Trent St. 

Charleston 25328 �� 306 MacCorkle Ave., S.E. : t Fairmont 26555� ��� �--����310 Jacobs Bldg. 
Wheeling � �����--��--��40 Fourteenth St. 

WISCONSIN 
• 1� § Appleton 54910 ����� 510 W. College Ave. t Madison 53703 ��� 340 W. Washington Ave. • t t Mi lwaukee 53233 �����---�940 W. St. Paul Ave. 

CANADA: Canadian General Electric Company, 
Ltd., Toronto 

HAWAII: American Factors, Ltd., P.O. lox 3230, 
Honolulu 96801 

WHEN YOU NEED SERVCE . . .  These G-E service shops will repair, recondi­
tion, and rebuild your electric apparatus. T):le facilities are availab�e day and 
night, seven days a week, for work in the shops or on your prelftlles. Latest 
factory methods and genuine G-E renewal parts are used to maintain peak 

performance of your equipment. For full information about these services, 
contact your nearest service shop or sales oHice. 

ALABAMA 
Birmingham 352 1 1 ,  P.O. Box 3687 .... ���--��----��­

� ------�-------�7-18th St., S.W. 
ARIZONA 

(l'noenix) Glendale 85301 ����-������� �����---���-�-------� 
� �A91 1 West Colter St. 

CALIFORNIA 
Los Angeles 9000' --�-�- ����6900 Stanford Ave. • (Las Angeles) Ontario 

---· _________________ Ontario --�;;;;;;;�ti���f--A·i·;�-rt 
Oakland 94608��� �� 3400 Wood St. 
Sclcramento 95814 �����------��99 North 1 7th St. 
San Francisco 94103��������--�� 1098 Harrison St. 

COLORADO 
Denver 80205����--�--���--��-��� ..... 3353 Larimer St. 

CONNECTICUT 
(Southington) Plantsvi lle 06479����-��--�--�-----�--�� 

��-�---�--�-��----�----����� .. ----��370 Atwater St. 
FLORIDA 

Jacksonvoioe 32203 .. �-----�--� .. ---�----���---------�-----��-­
---����--��f-0. Box 2932, 2020 W. Beaver St. 

(Miami) Hialeah 33010�-----��-� 1062 E. 28th St. 
Tampa 3360L. ..... ��-���---�----.. ������ P.O. Box 1245 

GEORGIA 
(Atlanta) Chamblee 30005.��---��-��--��--��---���������-­

----����--�����������35 Peachtree Industrial Blvd. 
ILLINOIS 

Chicago 60632 ���---�------�----�-��4360 W . .47th St. 
INDIANA 

IOWA 

Ft. Wayne 46803 ���-���----�-��--.. 1731 Edsall Ave. 
Indianapolis 46222 ...... �� 1 740 W. Vermont St. 

(Davenport) Bettendorf 52722��------� .. ·��-----�-----�� 
--����------�---------------���--�--------�---� 1025 State St. 

KANSAS • (Strother) Arkansas City���---�������--���� -� 
-�� �� -�� -- G. E. Co., P.O. &;;;; �797 

KENTUCKY 
louisville 40209��� -���--.. 3900 Crittenden Drive 

LOUISIANA 
New Orleans 701 1 7���� ���� .1 1 1 5  De Armas St. 

MARYLAND 
Baltimore 2 1 230 �- ���-��---�920 E. Fort Ave. 

MASSACHUSETTS 
(Boston) Medford 02155 --�---����-���-� 
�� �-���--����������-�������3960 Mystic Valley Parkway 

MICHIGAN 
Detroit .48202 � �-------��-���---�59� Third St. 

MINNESOTA 
Minneapolis 55430 ���-����-� 2025-49th Ave., N. 

MISSOURI 
Kansas City 64120 ���---�----3525 Gardner Ave. 
St. Louis 631 1 0�� � --��---�------�� 1 1 15 East Road 

NEW YORK 
Albany 1 2205 ...... ----��-�--����-� 1 097 Central Ave. 
Buffalo 1 42 1 1  �����----�--�����-��-��---�� 3 1 8  Urban St. 

*(N�'N York)
�-

Lin
_
���: 1�.

1 \o;�: �eii��b;th�A�;: 
(New York) North Bergen, N. J. 07047���� 

�����'�--�---�----------------�---��6001 Tonnelle Ave. 
Schenectady ( Instrumentation Service) 1 2305 

--�--�����-�-�-------������-�-----�-----------.. 1 River Road 
NORTH CAROLINA 

Charlotte 2820B�--------------�-�---·2328 Thrift Road 
OHIO 

Cincinnati 45202 -�--�----�-· -�----"44 W. Third 'St 
*Cincinnati 45232 .. �----�--��260 W. Mitchell Ave. 

Cleveland 4.4125 ..... ��----���«n East 49th St. 

Co lu mbu s 43223 �-�-� � � � � � � �-�---� �----�------� �------------�-�-�� 
��� �--�-��� ������ � P.O. Box 6198, 2128 Eakin Rd. 

Toledo 43605 � �-�---�------.. -�405 Dearborn Ave. 
Youngstown 44�7--������272 E. Indianola Ave. 

OREGON 
Portland 9721 0  ... �.. -�2727 N.W. 29th Ave. 

PENNSYLVANIA 

TEXAS 

UTAH 

Allentown 18103.���-� �������668 E. Highland St. 
Johnstown 15902�-�-� --��-�--���--�--�-�-� 841 Oak St. 
Philadelphia 19124 ��---��----- 1040 E. Erie Ave. 
(Pittsburgh) Homestead 151 20.���---�----�-�----------

���� �� 4930 Buttermilk Hollow Rd., RD #1, 
West Mifflin, Pa. 1 5122 

York 17403��-� ��-�-------� ... �54 N, Harrison St. 

Corpus Christi 7840L�------���---�-1 1 5  Worx> St. 
Dallas 75235 .. ��--�---�---�--�-----�3202 Manor Way 
Houston n020��---�553.4 Harvey Wilson Drive 
Midland 79704.���-�------..... 704 S. Johnston St. 

Salt Lake City 84104 ... � .. ��301 S. 7th West St. 
VIRGINIA 

Richmond 23224 �-��-��-����-�---1 403 Ingram Ave. 
Roanoke 24007.���--�����----------�-�-----�---------------­

P.O. Box 1 327, 1 1 5 Albermarle Ave., S.E. 
WASHINGTON 

Seattl" 98134 ������������-----��� 3.422 First Ave., S. 
*Seattle 98108 ��������-��---�--���--�220 Dawson St. 

Spokane 99206 �-�----�-��� ... �E. 4323 Mission St. 
WEST VIRGINIA 

Charleston 25328����----��-�� 306 MacCorkle Ave. 
WISCONSIN 

Appleton 54910.�� ·-���Midway Industrial Area 
-����-� �--�-�---��·--����� P.O. Box 83 County Trunk P 
Milwaukee 53233 .. ����-���9..0 W. St. Paul Ave. 

1 1 -53 GENERAL ELECTRIC COMPANY, PHIUD�LPHIA , PA . www . 
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