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0 
DIRECTIONAL OVERCURRENT RELAYS 

TYPEIBC 

INTRODUCTION 
Former designation - IBC 51A - IBC 52A - IBC 

53A - IBC 54A- IBC 55A- IBC 56A. New designation 
IBC 51A - IBC 52A- IBC P51A- IBC P52A- IBCC51A 
IBCC 52A. 

The type IBC relays comprise a group of re
lays that are employed primarily for protection of 
feeders and transmission lines in applications where 
single-phase relays, instead o f  polyphase power 
directional relays, are desired or required. 

These relays consist of an induction-disk over
current unit and an induction cup unit both mounted 
in a two-unit, single-end, case. The induction-disk 
unit provides the time delay characteristics of the 
relay. 

The various r�lays in this group are identified 
by model numbers. The relays differ in the num
ber of contacts, angle of maximum torque, and the 
type of polarization (potential polarization or cur
rent polarization). 

OVERCURRENT UNIT 
The overcurrent unit of the type IBC relay with 

inverse t ime characteristics is practically t h e  
standard type lAC relay except that it has wound 
shading coils. The disk is actuated by a current 
operating coil o n  a laminated U-shaped magnet. 
The disk shaft carries the moving contact which 
completes the alarm or trip circuit when it touches 
the stationary contact or contacts. The disk shaft 
is restrained by a spiral spring to give the proper 
contact closing current' and its motion is retarded 
by permanent magnets acting on the disk to give 
the correct time delay. 

The U- shaped magnet is provided with wound 
shading coils connected to an internally mounted 
step-up transformer as shown by Figs. 11 to 16 
inclusive. The shading coils act to produce a split
phase field, which in turn develops torque on the 
operating disk. The secondary of the transformer 
is connected to the directional unit contacts which 
control the operation of the overcurrent unit. When 
the transformer S<:!condary is short-circuited the 
overcurrent unit is operative; when it is open-cir
cuited the overcurrent unit resets and will not close 
i t s  contacts even though the current exceeds 20 
times pickup value. The

" 
purpose of the transform

er is to raise the voltage across the directional 
unit contacts to a minimum of 24 volts so as to as
sure effective action of the contacts. The overcur
rent unit is thus rendered inoperative except whE>n 
power flows in the proper direction for tripping. 
This method of obtaining directional discrimination 
is designated as ''Directional Control". 

There is a seal-in element mounted on the front 
to the left of the shaft. This element has its coil 

in series and its contacts in parallel with the main 
contacts such that when the main contacts close the 
seal-in element picks up and seals in. When the 
seal-in element picks up, it raises a target into 
view which latches up and remains exposed until 
released by pressing a button beneath the lower
left corner of the cover. 

DIRECTIONAL UNIT 

This unit is an induction cylinder device for 
alternating-current circuits. The principle by which 
torque is developed in these induction-cylinder re
lays is the same as that employed in an induction 
disk relay with a watthour meter element, though in 
arrangement of parts they are more like split-phase 
induction motors. 

The stator has eight laminated magnetic poles 
projecting inward and arranged symmetrically a
round a central magnetic core. The poles are fit
ted with current and potential coils (on the potential 
polarized relay); four potential coils which are in
ternally connected forming a l>ingit: circuit as well 
as four current coils similarly connected. In the 
annular air gap between the poles and central core 
1 s the cylindrical part of the cup-like aluminum 
rotor, which turns freely in the air gap. The cen
tral core is fixed to the stator frame; the rotor 
alan� turns. 

The cw:r.ent polarized unit differs from th e 
above unit by using current coils instead of the po
tential coils. 

This construction provides higher torque and 
lower rotor inertia than the induction disk construc
tion, making these relays faster and more sensitive. 

CASE 

The case is suitable for either surface or semi
flush panel mounting and an assortment 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 pro
vision for a sealing wire. 

The case has studs or screw connections at 
both en�s or at the bottom only for the external 
connections. The 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 outer blocks, attached to the case, 
have the studs for the external connections, and the 
inner blocks have t h e  terminals for the internal 
connections. 
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CEH-1267C Type IBC Directional Overcurrent Relays 

The relay mechanism is mounted i n  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 cradles 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 res
pective 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 plug in 
place. 

To draw out the relay unit the cover is first 
removed, and the plug drawn out. Shorting bars 
are provide0 in the case to short the current trans
former circuits. The latches are then released, 
and the relay unit can be easlly drawn out. To re
place the relay unit, the reverse order is followed. 

A separate testing plug can be inserted in place 
of the connecting plug to test the relay 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 r�placed by another which has 
been tested in the laboratory. 

APPLICATION 
For the protection of a single line, Figs. 2 and 

3 illustrate the application of these relays to phase
fault protection. 

The quadrature or 90-degree connection of cur
rent and potential transformers as shown in Fig. 2 
is recommended as providing the most reliable po
tential for the directional units during usual fault 
conditions. With this connection, the current (at 
unity-power-factor load) leads the potential 90 de
grees at the relay terminals. The internal resis
tor shorting-link should be opened by disconnecting 
it from the top screw to give the 45-degree charac
teristic. (The link is located on the right-hand post 
at the top of the cup-type unit.) The directional unit 
will then have maximum torque when the fault cur
rent lags its ur..ity-power-factor position hy ahout 
45 degrees. 

When used in conjunction ·w-ith a ground relay 
which requires that the potential transformer pri
maries be connected in Y, with secondaries in delta, 
the quadrature connection cannot be employed. For 
this application the 60-degree connection, as shown 
in Fig. 3. is recommended. The current at unity
power-factor load then leads the potential 60 de
grees at the relay terminals. The internal resistor 
should be short-circuited by the link t o  provide 
maximum torque of the directional unit when the 
fault current lags its unity-power-factor position 
by approximately 40 degrees. 

The quadrature and 60-degree connections are 

generally used with these relays, because fault cur
rents are usually highly lagging. With these con
nections the directional unit will have substantially 
maximum torque under usual fault conditions. 

Vector relationships for the two connections 
are shown in the tabulation on page 8. 

The schemes previously described p r ot e c t 
against ground faults if the ground current is not 
limited to a value too small to operate the relay. 
For cases where this ground currrnt 1 s limited 
(either by resistance in the system ground or by 
the system characteristics) to values that will not 
operate the phase relay, a ground relay should be 
provided as shown in Figs. 4 to 6. The relays used 
for ground-fault protection U!:iuallyhavt: <�.low cur
rent coil with taps which may be rated 0.5-2.0 or 
1.5-6 amperes, although the 4-16 ampere rating is 
also available. Normally no current flows through 
the ground relay. 

Fig. 4 shows the external connections of the 
type IBC relay for dir-ectional overcurrent protec
tion on ground faults with wye-broken-delta (broken 
delta signifies a complete delta with o n e  corner 
open) potential transformers. I1 the potential trans
formers are connected wye-wye-instead o f  wye
broken-delta, auxiliary wye-broken-delta potential 
transformers (type YT-1557) should be connected 
as the potential transformers shown connected in 
Fig. 5. 

OPERATING CHARACTERISTICS 
The type IBC51A is a phase relay with single

clrcult closing contacts and having an internal re
sistor to provide ma:'ll:imum torque angles of 20- and 
45-degrees leading for 50- or 60-cycle relays, and 
30- and 45-degrees leading for 25-cycie relays. 

The type IBC52A relay differs from the type 
IBC51A only in that the contacts are two-circuit 
closing. 

The type IBCP51A is a ground relay, potential 
polarized with single circuit-closing contacts, and 

6 

having an internal capacitor to provide maximum 
torque in the directional unit at 45-degree lag. 

The type IBCP52A relay differs from the type 
IBCP51A relay only in that the coatacts are two
circuit closing. 

The type IBCC51A is a g:.·ound relay, current 
polarized, with single-circuit closing contacts; the 
type IBCC52A relay differs from it by having con
tacts that are two-circult closing. 
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DEVICE F UNCTION NUMBERS FOR ALL 

EXTERNAL DIAGRAMS 

52 - Power Circuit Breaker 

67 - Directional Overcurrent, Relay Type me 

67N - Directional Overcurrent Ground Relay, Type 
me 

a - Auxiliary Contact, Closed when Breaker Closes 

C - Capacitor 

DIR - Directional E lement of me Relays 

OC - Overcurrent Element of me Relays 

SI - Seal-in Element, With Target 

TC - Trip Coil 

fig. 3 
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SlllfllAif 
CIRCUlTS 
•o• l.l..:l 
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TO pCT(t�TI.ll WltiOIIC. 
I)F' Gll�����D RElU 

lOT[ :-IHU COitTlCTS Cl"S£ 
FOft .r&uLT lit OIII(CTICit 
Of URO•. 

60-degree Connection of Three Type 
IBCSIA Relays U sed for Directional 

Overcurrent Protection o f  a Sin�le 
Line 

Type me Directional Overcurrent Relays GEH -1267C 

) 

'-c •. 'It 

S IIILll 
C I ICU ITS 

ll;;l. • 0. U=l }::::I ••o 11=.4 2� 1 I 

.L_ 
lOT( :-JtHU OIIITACTS CLCS( 

fOI A Hwl T II OIR(CTIOIII 
OF' UROw. 

Fig . 2 Quardrature or 9D-degree Connection of 
Three Single-pha se Type IBCSIA Relays 

Used for Directional Overcurrent 
Protection o f  a Single Line 

Fig. ll 

&-C BUS 

'iii 
� 

1�7- 'lft 
I 

H !� ...__,..._..__-LJ 

IOTE:-R(LH COIHCTS CLCSE FOR 
F'AI.IlT Ill Ollt(CTIO• OF' .&UOw. 

External Connections o f  two T ype IBCSIA 
Relay s Used in Conjunction with One 
Type IBCPSIA Relay for Directional 

Phase-to-pha se and Ground Fault 
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GEH-1267C Type IBC Directional Overcurrent Relays 

The above distinguishing features are summar
ized in the table on page 9. 

DIRECTIONAL UNIT 

The directional unit, potential polarized, will 
operate properly on 1 volt and 4 amperes in relays 
with a 4-16 amp coil in the overcurrent unit. The 
directional unit of the relays with current coils rated 
0.5-2.0 amps or 1.5-6.0 amps will operate proper
ly on 1 volt and 2 amps. Current polarized direc
tional units should operate properly at approximate
ly 0.5 amp with the two coils in series. l"igs. 9 and 
10 show time curves of these units. The 230-volt 
rating is recommended for 199- to 24D-volt appli
cations. 

OVERCURRENT UNIT 

The minimum operating current required t o  
close the contacts of this unit at any time-dial posi
tion, will be within five percent of the tap-plug set
ting. The contacts will reset if they are not sealed 
closed when the current decreases to less than 90 
percent of the minimum closing value. The time 
for the disk to reset completely to the No. 10 time
dial position, when the relay is de-energized, is 
approximately six seconds for inverse-time relays. 

The relay will operate repeatedly within one 
or two percent of the same time. The inverse
time characteristic of the overcu.;.·rent unit is shown 
1n Fig. 17. 

RATINGS 
The induction element is designed to use any one 

of three operating coils, each having a different com
biilation of taps as follows: 4, 5, 6. 8, 10, 12 and 16 
amperes; 1.5, 2, 2.5, 3, 4, 5, and 6 amperes; 0.5. 
0.6, 0.8, 1.0, 1.2, 1.5 and 2.0 amperes. 

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 coil 
as indicated in the table on page 11. 

CONDITIONS FOR MAXIMUM TOROUE IH IBC RELAYS USING 900 AND 600 CONNECTIONS 

CoNNECTION PHASI: RELATIONSH., 

( 1· 2· 3 PHASE AT RELAY TtltiiiiNAL S 

SEOUDICt) P'OR QIJI:IHNT FLOW· 

lNG IN THE NON. 

TliiP OIIUCTIVh •T 

UNITY POWE!It FACTOII 

LOAO 

0UADRAT\JRE J:r (CURRENT LEADS 

POTENTIAL 90 0£G· 

CREES WHEH rLOIIN' I 3 
IN TRII"PING DIREC· 

TION AT l"'ITY p.F. ,L·, LO>.D) 

60 0£GRtE 

:I: (Q.IttRENT LEADS 

POT'tHTI AL 60 DE· 

CREES WH[N FLOWIN 
IN TRII"P'ING 01R£C· I 3 
TION AT UNITY p.F. 

<::J 
LOAD) 

3 

PHASE RELATIONSHI� 

AT RELAY TERNitrULS 

FOR CUR��tENT FLOW� 

lNG IN THE TlltiPil• 
lNG Ot�ttCTION A T 

UNITY POW(R FACTOR 

LOAD 

,---.... 

'Y 'r 2 

,6: 
� 'Y: 
<J I E 

3 

NOTES: le•EDDY.OUOENT IN INDUCTION 01•. S<T .. IY 1 �["FLUX IN POT<NTIAL WINOINI 

8 

VOL TAG[ AND CURRENT VECTOR RELATION· 

USED IN PHAS[ 2 '"'" or Eoov •• 

R£L4Y WI� PNA![ CURRENTS fN INOU· 

RELATfONSHIP 0, CTION CYliNDUt TO 

UNITY P .• F, LOAD Ft.UX SET Ull l'f 
WHEN 0JRtt£HT 1'\.0WS POTENTIAL WINDING 

IN TRU• DtRECTtON ATUNITYP.F. LOAD 
SHORTING LINK OFF 

(Foro . • 80 cYCI. E$1 
E3; 1 AHO 12 � . � 1 

.. 
E 

� 90° ... 
Iz 

1 l.UDS ! IY 90 I 
DEGREES 

E2•1 AND 12 

�� ::.4 I 9 c 
0 

1 E 
Iz I 

I LEADS E IY 60 
O"R[[ S  

�AMOI.£ OrTIHN le"'D �E 
TORQU£ cK�EieCOS 8 

CONDITION 'Oit MAXI• 

IIUW TOROUI: Wf TM 
SHORTING LINIC. or, 

(FRtO. • 60 CYCLES) 

�� r.e 45° 
E � r ' 

MAX. TORQUE OCCURS 
WHEN I LAGS UNITY 

P.F. POSITION IY �5 
OtGR££5, 

Ie 
4 o o I'" �� E t 

MAX. TOROIJE OCCURS 
WHEN I LAGS UNITY 

P. F. POst Tl ON IY 15 
OEGR[[S 

C0NDI TION FOIIt MAXI • 

wuw To .. our: WI'I"M 

5HOitTINC L INC ON 

(F0£0. • tO cYct.U) 

�� re 

:o• 
EA ' 70� 
� + 

M•x. TORQUE OCCURS 

11-4EN I LAGS UNITY 

P.F. POSITION BY 70 
DEGREES 

0 
I• 

70° 

� .I 
zo• 40'1 

E I I 
MAIC, TOIIIOU£ OCCUIIIS 

WHEN 1 LAGS UNITY 

P.F. POSITION IY C) 
OEGO[[S 
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Fig. S 

Relay 

tmc51A 

IBC 52A 

!IBCP51A 

iiBCP52A 

imCC 51A 

IJBCC 52A 

r 

liOTt:�[LAT C::llhCTS ClCSE 
••£1 'IOUIO 'AUl T I"Qe(l 
r�o;JIS II CII(CTIOI 0# 
&11011. 

, 

External Connections of O ne Type IBCPSIA 
Relay using Auxiliary Wye-Broken-Delta 

Transformer to Obtain Potential 
Polarization 

Type IBC Directional Overcurrent Relays GEH-1267C 

Fig. 6 

•on: -•Hn conacn CL:sr 
•"[' IEl.&TIV( Oili[(;TIO• 
OJ C.lt;Jv•O. C;..UUT IS AS 
SetOeW 11 &UOU. 

External Connections of One Type IBCCSIA 
Current Polarized Relay used for 

Ground Fault Protection of a Single Line 

-
SUMMARY OF OPERATING CHARACTERISTICS 

Type IBC Relays - Inverse-Type Characteristic 

Over current Directional Approx. Angle of Max. 
Function Unit Unit Phase Angle Torque (Current with 

on Contacts Polarized by Obtained by Respect to Potential) 

Phase-to-phase and Single-circuit Potential Internal resistor Internal resistor r.ut 
ground faults Closing in series with the out, 50/60 cycles -

potential coils 20-deg_ lead 
25 cycles - 30 deg. 
lead. 
Internal resistor in, 
25/50/60 cycles -
45 deg. lead. 

Phase-to-phase and Two-circctt Potential Same as IBC51A Same as IBC51A 
ground faults Closing 

Ground faults Single-circuit Potential Internal capacitor 45-degree lag 
Closing in series with 

potential coils 

Ground faults Two-circuit Potential Same as IBCP51A 4 5-degree lag 
Closing . 

Ground faults Single-circuit Current 
Closing 

Ground faults Two-circuit Current 
Closing 
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GEH-1267C Type me Directional Overcurrent Relays 

Dllt[CTIOII&L UNIT 
ITATIOIOAitT CONTACT ----i 

� j l 
DIREC:TIOIOAL UIIIT 
110¥1118 COIITAc:T -----{ 

.-ol'!IITIA&. RUIITOR 
Ullll 

Fig. 7 The Type I BCSIA Relay in the Cradle, Front View 

10 

... 

CRADLE -----

-- OVEftCUflt"DIT UNIT 
MAGNET AIID COIL 
ASSEM8L1' 

Fig. 8 The Type I BCSIA Relay in the Cradle, Rear VIew 
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The 2-amp tap has a d-e resistance of 0.13 
ohms and a 60 cycle impedance of 0.53 ohms while 
the 0.2 - amp tap has a 7 ohm d-e resistance and 52 
ohm 60 cycle impedance. The tap setting used on 
the seal-in element is determined by the current 
drawn by the trip coil. 

The 0.2- amp tap is for use with trip coils that 
operate on currents ranging from 0. 2 to 2.0 amp
eres at the minimum control voltage. II this tap 
is used with trip coils requiring more than 2 amp
eres there is a possibility that the 7-ohm resist
ance will reduce the current to so low a value that 
the breaker will not be tripped. 

The 2-amp tap should be used with trip coils 
that take 2 amperes or more at the minimum con
trol voltage, provided the tripping current does not 
exceed 30 amperes at the maximum control voltage. 
If the tripping current exceeds 30 amperes, an aux
Iliary relay should be used, the connections being 
such that the tripping current does not pass through 
the contacts or the target and seal- in coil of the 
protective relay . 
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Type me Directional Overcurrent Relays OER-128'1C 

BURDENS 

In the followilt{t table the burdens are given for 
both ground and phase relays. 

Potential Coil Burdens at 1 15 Volts 
and Rated Frequency 

ICurrE'nt 

�elay 
Range Volt !In Amps Freq. Watts Amperes PF Note 

IBC51A� 4- 16 60 8.3 2 1 . 9 .38 j A) 
,IBC52A 1 .5-6 60 1 1.8 16.7 . 7 1  . B 

lCP51A 

50 8.4 22.5 .37 I A 
50 1 2 . 1  17. 1 ,71 I B 
25 9. 15 2 0.0 .45 A 
25 1 1. 2  16.6 .68 B 

0.5-2.0 60 7 . 0  10. . 7 0  �g fiBCP52A 1 .5-6.0 50 7 .5 1 0.7 .70 
25 10.0 13.6 .73 

(A ) Burden with internal resistor shorted. 

'(B) Burden with series internal resistance. I l<c> Capacitive 

-.lli.l!L 
11- I S  AMPS 
115 VOLTS 
60 CYCLES 

5.0 VOLTS 

25 VOlTS 

110 VOLTS 

70 80 

AHI'ERES 

Fig. 9 Time Curves for Directional Unit of Type I BC Re l ays for 
� o l tage Applied in Phase with the Current 
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GEH-1287C Type IBC Directional Overcurrent Relays 
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Fig . 10 Time Curve s for Directional Unit o f  Ty pe IBC Relay s for 
Voltage Applied in Phase with the Current 
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Fig, II Internal Connections o f  the Ty pe IBCSIA 
Relay, Front View 

Fig. 12 Internal Connections of the Ty pe IBCS2A 
Relay, Front View 
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Fig. 13 Internal Connection s o f  the Ty pe IBCPS!A 
Relay, Front Yiew 
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Fig. I� Internal Connections of the Ty pe IBCP52A 
Relay, Front Yiew 

Type me Directional Overcurrent Relays G EH-1267C 

Current Coil Burdens at 5 Amperes 
and Rated Frequency 

!Current 
Range Volt-�elay lnAmJ>_S Frea. Imp. Amperes PF Note 

mC51A� 4-16 60 .45 12.2 .38 
mC52A 50 .44 11.0 .41 

25 .28 '7.0 .48 
1.5-6 60 3.00 '76 .33 

50 2.00 50 .35 
25 1.6 40 .41 

m CP51A 0.5-2.0 60 22.6 565 .33 
m CP52A 50 19.2 480 .35 

25 14.4 306 .39 
1.5-6.0 60 3.0 76 .33 

50 2.0 50 .35 
25 1.6 40 .41 

mCC51A 0.5-2.0 60 22.6 565 .33 (A) 
mcc52A 60 .20 5 .95 �� 50 19.2 480 .35 

50 .18 4.5 . 96 B 
25 14.4 306 .39 A 
25 .13 3.3 . 98 B 

1.5-6.0 60 3.0 76 .33 A 
60 .2 5 . 95 B 
50 2.0 50 .35 A 
50 1.8 4.5 .96 B 
25 1.6 40 .41 A 
25 .13 3.3 .98 B 

(A) Burden of operating coils of directlol\al and 
overcurrent unit. 

(B) Burden of current-polarizing coil of direction-
al unit. 
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GE H-1267C Type IBC Directional Overcurrent Relays 

RECEIVING, HANDLING AND STORAGE 

RECEIVING 

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. U in
jury 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 G eneral Electric Company should be notified 

- 1Jromptly. 

HANDLING 

Reasonable care should be exercised in unpack
ing the relay, in order that none of the parts are 
injured or the adjustments disturbed. 

STORAGE 

U the relays are not to be installed immedi
ately, they should be stored in their original carton 
i n  a place that is free from moisture, dust and 
metallic chips. 

INSTALLATION 
LOCATION 

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

MOUNTING 

The relay should be mounted on a ve rtical sur
face. The outline and panel drilling diagram i s  
shown in Fig. 22.  
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Fig. 15 Internal Connections of the Type IBCC51A 
Relay, Front View 

CONNECTIONS 

Internal c onnection diagrams for the various 
relay types are shown in Fig. 1 1  to 16 inclusiv e .  

Typical wiring diagrams are given in Figs. 2 
to 6 inclusive .  

GROUND CONNECTIONS 

One of the mounting studs or screws should b e  
p ermanently grounded by a c onductor not less than 
No. 12 B & S gage copper wire or its equivalent. 
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Fig. 16 Internal Connections o f  the T y pe IBCC52A 
Re l ay, Front View 
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Type IBC Directional Overcurrent Relays GEH-126'7C 
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TYPICAL TIME-CURRENT 

� \ \ CURVE INVERSE TIME 1\ '� \ \ CHARACTERISTIC 
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MULTIPLES OF MINIMUM CLOSING CURRENT 

Fig. 17 Ti•e-Current Curves for In verse-Time Overcurrent Unit o f  Type I!IC Relay s 
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OVERCURRENT UNIT voltage, set the target and seal-ln tap plug ln the 
0.2-ampere tap. 

1. Target and Seal-in Elem'=!nt 

For trip coUs operat� on currents ranging 
from 0.2 up to 2.0 amperes a1 the minimum control 

For trip coils operating on currents ranging 
from 2 to 30 amperes at the minimum control volt
age place the tap plug. in the 2.0-ampere tap. 
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GEH-1267C Type me Directional Overcurrent Relays 

The seal-in elem ent tap pi ug is the screw hold
ing the right-hand stationary contact of the seal-in 
.mit . 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 back in the l eft-hand contact. This pro
c edure is necessary to prevent the right-hand sta
tionary contact from getting out of adjustm ent. U 
tap plugs are left in both taps, the pick-up will  be 
less than 2.0 amperes on d-e but the seal-in ele
m ent w ill take longer to close its contacts. On a-c, 
the element will not pick up with screws in both 
taps. 

2. Current Setting 

The current at which the contacts operate may 
be changed by changing the position of the tap p lug 
in the tap block at the top of the relay. Screw the 
tap plug firmly into the tap marked for the desired 
current (below which the unit is not to operate). 

When changing the current setting of the unit, 
remove the connecting plug to short circuit the cur
rent transformer secondary circuit. Next, screw 
the tap p lug into tap marked for the desired cur
rent and then replace the connecting plug. 

·fhe pick-up of the unit for any current tap is 
adjusted by means of a spring adjusting ring. The 
ring may be turned by inserting a tool in the notch
es around the edge. By turning the ring, the oper
ating cur; .nt of the unit may be brought into agree
ment w ith the tap setting employed. i f  for some 
re�son, this adjustment has been disturbed. This 
adjustment also permits any desired setting inter
mediate between the various tap settings to be ob
tained. The unit is adjusted at the factory to c lose 
its contacts from any time-dia.i. position at a min
imum current w ithin five per cent of the tap plug 
setting. The unit resets at  90 per cent of the min
imum closing value. 

3. Time Setting 

The setting of the time "dial determines t h e  
length of time the unit requires to close its con
tacts when t h e  current reaches a predetermined 
value. The contacts are just closed when the dial 
is s et on 0. When the dial is set on 10, the disk 
must travel the maximum amount to close the con
tacts and therefore this s etting gives the maximum 
time setting. 

The primary adjustment for the time of oper
ation of the unit is made by means of the time dial. 
However, further adjustment is obtained by moving 
the p ermanent magn et along its supporting shelf, 
moving the magnet in toward the back of the unit 
decreases the time, while moving it out incr eases 
the time. 

If selective action of two or more relays is re
quired, determine t h e maximum possible short
circuit current of the line and then choose a time 
value for each relay that differs suffici ently to in
sure the proper sequence in the operation of the 

16 

several circuit breakers. Allowance must be made 
for the time involved in opening each breaker after 
the relay contacts close . For this reason, unless 
the circuit time of operation is known with ac curacy, 
there should be a difference of about 0 .5 second (at 
the maximum current) between relays whose oper
ation is to be selective. 

4 .  Example of Setting 

The time and current settings of the ov ercur
rent unit can be made easily and quickly.  Each time 
value shown in Fig. 17  indicates the time required 
for the contacts to close with a part icular tim e-dial 
setting when the current is a pres cribed number of 
times the current-tap setting. In order to secure 
any of the particular time-current settings shown 
in Fig. 1 7. insert the removable plug in the prope r  
tap receptacle and adjust t h e  time dial t o  the proper 
p osit! on. The following example illustrates the pro
cedure in making a relay s etting. 

A ssume a type me relay is used in a circuit 
where the c ircuit breaker should trlp on a sustained 
current of approximately 450 amperes; also, the 
breaker should trip in 1.9 seconds on a short-cir
c uit current of 3 750 amperes. A ssume further that 
current transformers of 60j1 ratio are us ed. 

The current-tap setting is found by dividing the 
minimum primary tripping current by the current 
transformer ratio. In this case, 450 divided by 60 
equals 7.5 amps. Since there is no 7 .5-amp tap. 
the 8-amp tap is used. To find the proper time
dial setting to give 1 .9 seconds time delay at 3 750 
amperes, divide 3 750 by t h e  transformer ratio.  
This gives 62 .5 amperes �econdary c urrent which 
is  7 .8 times the 8-ampere setting. By referring to 
the time-current curves ( Fig. 1 7 ) ,  it w ill be seen 
that 7 . 8  times the minimum operating current gives 
1 .9 seconds time delay when the relay is s et slightly 
above the No. 6 time-dial setting. 

The above results should be c hecked by means 
of an accurate timing device. Slight readjustment 
of the dial can be made until the desired time is 
obtained. 

T est connections are shown in Figs. 18 and 19. 

Aid i n  making the p roper selection of relay 
settings may be obtained on application to the near
est Sales Office of the Gen eral E lectric Company. 

DIRECTIONAL UNIT 

1 .  P otential R esistor Link 

On directional units provided w ith an internal 
resistor for torque-angle adjustment, a link is lo
cated on the ri ght-hand molded post which s upports 
the bearing plate. 

The link is us ed to short out the r esistor; and 
when so connected, the angle of m:l.X.imum· torque 
occurs with the current leading 20 degrees (approx. ) 
on 50/60cycles and 30-degree l eading on 25 cycles . 
For 45-degree l ead, the link is disconnected and 
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SWITCH 

110-220 VOlT A-C TEST IOG SOURCE 

1r EXTEROAl C APACITOR IS USED 
10 SER I E S •ITH OOE or THESE 
l EADS, IOTERCHAoGE 'A' AoO '8', 

I BC
COoUCTS 

Fig. 18 T esting Connections for Pot entia l 
Po l arized R elays Such as Typ e  

18CSIA 

turned in a counterclockwise direction from its top 
fastening screw. It is left attached by the lower 
screw so as not to be lost from the relay. 

2. Polarity Check 

The polarity of the directional-unit connections 
in phase-to-phase fault applications may be veri
fied by observing the direction of contact armature 
torque when the line is carrying load at unity power 
factor, or slightly lagging power factor. Note that 
in most directional overcurrent relay applications 
the desired directions are: contact-closing fo; 
power !low away from the bus, and contact-opening 
for power flow toward the bus 

The ground relay connections a r e  shown in 
Figs. 4 to 6. The following tests should be made 
on the ground element to insure that the currents, 
or current and voltage, go to the proper relay ter
minals. 

The polarity of the potential-polarized, ground 
directional unit may be checked by using load cur
rents. The idea is to obtain current from one trans
former and voltage from the same phase. The volt
age is obtai..l'ed by removing phase one from the 
primary of the broken-delta transformer and short
ing the phase one primary winding to ground. Cur
rent is obtained by shorting the current transform
ers in phases two and three and opening their cir
cuits to the relay. This permits the current trans
former in phase one to supply the current. 

Type me Directional Overcurrent Relays GEH-1267C 

110-220 VOlT A-C TEST lOG SOURCE 

18C 
COoTACTS 

Fig. 19 T esting Conn ections for Current 
P o l arized Relays Such as 

Type IBCCSIA 

Connect a phase-angle meter to read the angle 
between the current and voltage supplied to the re
lay. The relay has maximum torque at 45 degree 
lag. With power flowing in the proper direction for 
operation, the relay should operate for phase angles 
within ·plus or minus 60 degrees of the maximum 
torque angle. 

II the unit is polarized from a current trans
former in the power-transformer neutral. such a 
check is not easily made. It is sometimes prac
tical to introduce a single-phase current in o n e  
phase of the primary circuits in such a way that 
current flows through both the transformer neutral 
current transformer and one of the line current 
transformers. II this cannot b e  done, a careful 
wiring check must suffice. 

The polarity of the type me relay directional 
units can be checked with the circuits given ln Fig. 
20. When connected as shown for the particular 
relay the contacts will close with rated voltage and 
frequency. 

3. Inspection 

At the time of installation, the relay should be 
inspected for tarnished contacts, loose screws, or 
other Imperfections. I f  any trouble Is found, H 
should be corrected in the manner described under 
''Maintenance''. 

OPERATION 
Before the relay is put into service lt should be 

given a partial check to determine that factory ad-

17 
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GEH- 1 2 67C Type me Directional Overcurrent Relays 

iustments have not been disturbed. The time dial 
Nill be set at zero before the relay l eaves the fac-

tory. It is necessary to change this setting in order 
to open the overcurrent contacts . 

M AINTENANCE 
These relays are adjusted at the factory and it 

is advlsc.ble not !o disturb the adJustments . U for 
any reason, tr.ey hav e been disturbed, the following 
points should be observed in restoring them : 

DISK AND BEARINGS - OVERCURRENT UNIT 

T h e  lower j ewel bearing may be tested for 
c racks by exploring its surfaces with the point of a 
fine n eedl e .  U it is nec essary to replace the J ewel 
bearing, a very small drop of G-E Meter Jewel Oil, 
Cat . No. 66X728,  should be placed on the new j ewel 
before it is inserted . A new pivot should be sc rew
ed into the end of the disk shaft at the same time. 
The overcurrent unit j ewel bearing should be turned 
up until the disk is c entered in the air gaps,  after 
which it should be locked in position by the set screw 
provided for the purpos e .  

T h e  upper bearing p in  should be adjusted s o  
that t h e  disk shaft h a s  about 1 /64-in. end play . 

CONTACTS - OVERCURRENT UNIT 

The contacts should have about l j3 2 - in.  wipe.  
That is, the stationary contact tip (s) should be de
flected about 1 /3 2 - in .  when the disk compl etes its 

· travel . Wip e l.s adjusted by turning the sc rews in 
the contact brush(es) thereby adjusting the position 

· of the brush(es) relative to the brush stop . The tips 
should lie in the same vertical plane on two- circuit 
closing relays . 

When the time dial is moved to the position 
where it holds the c ontacts just c losed, it should 
indicate zero on the time- dial scal e .  U it does not, 
and the brushes are correctly adjusted .  shift the 
dial by changing the pos ition of the arm attached 
to the shaft just below the time dial. L oosen the 
screw c lamping the arm to the shaft and turn the 
arm relative to t h e  shaft until the contacts just 
make for zero time-dial setting . 

CONTACT CLEANING - BOTH UNITS 

For cleaning f i n e  silver contacts, a flexible 
burnishing tool should be us ed. This consists of 
1. flexible strip of metal with an etched roughened 
surface, resembling in effect a superfine file .  The 
polishing action is so delicate that no sc rat ches are 
l eft, yet corroded material will be removed rapidly 
and thoroughly.  The fle xibility of the tool insures 
the cleaning of the actual points of contact. Some
times an ordmary iile cannot reach the actual points 
of contact because of some obstruction from some 
other part of the relay . 

Fine sUver contacts should not be cl eaned with 
knives, files or abrasive paper or c loth . Knives or 
files may leave scratches which increas e arcing 
and deterioration of the contacts.  Abrasive paper 

1 8  

or cloth may l eave minute particles of insulating 
abrasive material in the contacts and thus prevent 
c losing. 

The burnishing tool described in the preceding 
section, can be obtained from the factory. 

CONTACTS - DffiECTIONAL UNIT 

The contacts of the direction<> ! unit, Fig. 2 1 ,  
a r e  specially constructed t o  suppress bouncing. 
The stationary contact (G ) ,  i s  mounted on a flat 
spiral spring (F) backed up by a thin diaphragm 
(C ) .  These are both mounted in a sl ightly inclined 
tube (A ) .  A stainl ess steel ball (B) is placed in 
the tube before the diaphragm is assembl ed . When 
the moving contact hits the stationary contact, the 
energy of the former is imparted to the latter and 
thence to the ball ,  which is free to roll up the in
c lined tube . Thus, the moving contact comes to 
rest with substantially no rebound or vibration. To 
change th e stationary contact mounting spring, re
move 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 r e
moved. 

The contact gap ma� be adjusted by loosening 
slightly the sar � screw at the front of the contact 
block. The sc: " should be loose enough only to 
allow the contact barrel to rotate in its sleeve.  

The stop screw fastened with a locknut should 
hold the moving contact arm in a neutral position, 
i . e . , with it pointing directly forward. Then bring 
the stationary conta.ct up until it just touches the 
moving contact by rotating the c ontact barrel . Next, 
back it away 2 /3 turn to obtain approximately 0 .020 
ln. contact gap. Last, tighten the screw whlch se
cures 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. 

C UP AND STATOR - DffiEC TIONAL UNIT 

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

1 .  Disconnect the two leads !!'om the resistor 
and two leads from the secondary of the transform
er at the contact block structure.  

2 .  R emove unit intact with its  mounting plate.  

3. Avoiding any disturban c e  to the top bearing 
plat e, remove the entire top structure from t h e  
stator assembly b y  removal o f  the four corner 
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SOURCE OF R A T E D  V O L  T A C E  

�0 OHW 
RES I STOR 

C U R W ( N T  
co I LS 

t A l  "<JTEM T I ALLY POLAR I ZE D  
R E LA Y S  

50 OHW 
R E S I STOR 

tBJ C U R R E N T  POLAR I ZE D  RElAYS 

lOT[ :-CONTACT SHOULD CLOSE WH[I R E L A Y S  A R E  
E N E RG I ZE D  A S  I N D I CA T E D  I N  D I ACRAWS • 

fig . 20 Po larity Test Connect i o n s  fo r Type 
I BC Re l ays 

screws. This will give access to the cup and stator 
assembly. 

4 .  In this way all parts will again be aligned by 
the pins when replaced. 

C LUTCH ADJUSTMENT - DffiECTIONAL UNIT 

Clutch adjustment i s  made with connections 
similar to those for the polarity check, Fig .  2 0, 
except that t h e  50- ohm fixed resistor should be 
replaced by an adjustable resistor capable of con
trolling the current in the current coil(s) between 
5 and 1 5  amperes. A & crew on the side of the mov
ing contact arm controls the clutch pressure. Using 
rated frequency (and voltage for potential polarized 
relays) the clutch should be set to slip at the proper 
current as shown in the table below: 

P ickup P osition Amps for 
Amps of Clutch Polarization Rating Shorting Link to Slip 

Potential 4- 1 6  Closed 1 2 .7 
P otential 1 .5-6 .0 Closed 8 . 5  

0. 5- 2 . 0  
Current 1 . 5- 6. 0  7 .  

0. 5-2 . 0  

BEARINGS - DffiE CTIONAL UNIT 

The lower j�wel bearing should be screwed all 
the way i n  until its head engages the end of the 
threaded core suppCJrt. The upper bearing should 

Type IBC Directlon&l Overcurrent Relays GEH-12 67C 

A 8 c 0 
E 

F 

G 

Fig . 2 1  Co ntact Ass emb l y for Di rectio na l Unit 

be adjusted to allow about 1 /64- in. end play to the 
shaft. 

To check the clearance between the Iron core 
and the inside oi the rotor cup, p.rt:ss down on the 
contact arm near the shaft and thus depress the 
spring-mounted jewel until the cup strikes the iron. 
The shaft should move about 1 /1 6  inch. 

T h e  lower j ewel bearing may be tested for 
fracture by exploring its surface with the point of a 
fine needle, If it is necessary to replace the jewel 
bearing, a very small d r o p  of General Electr i c  
meter jewel oil, Cat . N.  6 6X728. should b e  placed 
on the :lew jewel before it Is inserted. A new pivot 
should be screwed into the end of the shaft at the 
same time. 

TORQUE ADJUSTMENT - DIRECTIONAL UNIT 

The spiral spring on the contact shaft should 
have barely enough tension to return the mov ing 
contact arm to the neutral pos ition where It rests 
against the stop sc rew when de-energized. Its ten
sion may be varied by slipping the adjusting ring 
by first loosening the hexagonal head locking sc rew 
which connects the lead to this lead- in spiral spring. 
Sufficient tension wi ll be had when this ring is ro
tated in the counterclockw ise direction about 1 /2 
inch from the neutral pos ition as measured on the 
periphery of the ring. 

Torque adjustment Is only necessary o n  the 
phase fault relays a s  these re:ays are pr ovided 
with a notched core. The ground relays have a n  
wmotched core. 
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GEH-1267C Type me Directional Overcurrent Relays 

The current coll of the phase-to- phase fault 
':"elays should be energized, w ith the potential coil 
shorted1 b y  the following values of current cor
responaing to its rating . 

Current RatinR: Test Amp. 

0 . 5-2. 0  � 30 
1 .5-6.0 

4-16 60 

With t h e  spring tension such a s  t o  balance the 
moving contact structure between t h e  stationary 
contact and the stop, the core should be turned to 
keep it in this same position when the above test 
1.mps are applied with shorted potential coil. The 
.!Ore is turned wlth a sc rew driver, in the lower 

bearing screw slot, after first loosening the lock
nut holding it in plac e .  K eep the lower bearing screw 
tight in the core support . Tighten the locknut after 
each adjustment. 

The above test should be made with the inte rnal 
resistor shorted with the l ink ;  also, it should be 
kept in mind that the coils w 1 l l  overheat with too 
frequent applications of large currents so that suf
ficient time should be allowed for them to cool be
tw een tests . 

P ERIODIC TESTING 

An operation test and inspection of the relay 
at least once every six months are recommended . 
Test connections are shown in Figs. 18 and 19  . 

RENEWAL PARTS 
It ls recommended that sufficient quantities of 

renewal parts be carried in stock to enable t h e  
prompt replacement of any of those worn, broken 
or damaged. 

ORDERING INSTRUCTIONS 
When ordering renewal parts, address the near-

est Sales Office of the G eneral E lectric Companyd 
specify quantity required, nam e of part wanted an 
give complete nameplate data including serial num
ber. If poss ibl e, give the G eneral Electric Company 
requisition number o n  which the relay was fur
nished . 
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