GEI-86126 H

Ground Brea
System

Installation
Instructions

For Ground Fault .
Protection

GROUND FAULT HAS OCCURRED

. LOGdie and Ci : g elosdifion, T
. Push yellow reset buttcm - then release,
. Reset and close breaker/interrupte

uuﬁm fm mcmr.
1o mrAT
GRGVND BREAX:

mwn PROTECYWE IEWGES PRODUCT mm PLAINVILLE, CONN. 06062
. & =

C—

For additional information, see GET-2964

GENERAL @3 ELECTRIC



SENSORS_ ( Figure 1)

GE TypdTGS»r Type TGM sensors must be used with the
Ground-Break system. All sensors are electrically identi- 225 w50 —
cal. Select each sensor so that conductors will have the *11_50!" 0.88
required electrical and magnetic spacings to the edge of the —
sensor window. See Table I for a listing of the available
sensors. Type TGM sensors must be used with Type
TGMR relays only.

8.50 Holes

+e ° 850
Terminal
8.50 Screws AL
o ! ¥
Mtg. holes for
g 160418
TGS0424
TABLE | — GROUND-BREAK™ SENSORS . 65042
iqure
Cat. No. I Window Size l Type Core l Wt.
ROUND (Solid Core)
TGM0002/TGS0002 2%2in. 1.D. Solid 3 Ibs | j 88
TGMO0005/TGS0005 5in. 1.D. Solid 4 |bs . L

TGM0008/TGS0008 8in. I.D. Solid 7 lbs ez v m],

RECTANGULAR (Split Core) T
Jumper {1 gy 0
TGS0408 4x 8in. Split 17 Ibs Strap |’ i 8.50
1GS0418 4x18in. Split 18 Ibs 00
TGS0424 4 x 24 in. Split 21 Ibs 8.50
1GS0429 4x29in. Split 23 Ibs 8.00 —— * o
1GS0432 4 x 32 in. Split 25 Ibs !

No clearance
required to
these surfaces

TGS0808 8 x 8in. Split 25 Ibs

TGS0808A 8 x 8in. Split 20 Ibs \
TGS0808S 8 x 8in. Salid 20 Ibs

TGS0810 8 x 10 in. Split 22 b
TGS0818 8 x 18 in. Split 31 Ibs
TGS0824 8 x 24 in. Split

850
47
¢

T e
1GS0832 8 x 32in. Split (3) Terminal  Mtg holesfor - 1.00 7 Mig_noles for
TGS0838 8 x 38 in. Split Screws 1650832 T6S0818
TGS1113 11 x 13 in. Split 1630838 7650824
Figure 2B
SENSOR OUTLINE DIMENSIONS (In gure
-3 d ¢ D; H
Cat. No. A B C D .
13.00 =
TGM0002/TGS0002 6.62 250  2.56  5.12 215m o 400 ——— 500 — i
TGMO005/TGS0005 9.50 500  3.94  7.88 0.50 IS | | JumperStrap | _p5gi.
TGMO008/TGS0008 12.75 800  5.44 10.88

(2)0.34 Mtg. Hole .

[
- bt

[T 15
34 Mtg.
(4} 1 I~ Holes

8.00 ] I

\ . . )
8 ¢ CLEARANCES N TerminaiScrews | ||
012 L . . .
‘ i Maintain a minimum of 1 inch L
062 12 clearance between conductor 4 \ b d
! bundles and inside surface 0] T [ ]
A ¥ _‘l_ of sensor window except as 75
!075 ;o noted in Figure 2B and below: ’ 12.00 - F~-.50
X F 5 TGM0002/TGS0002 O inch Cat. No. TGS0408
A4 .
c \ TGMO0O5/TGS0005 ¥; inch Figure 2C
D —
E ——— =
ur
< 27 185 —
SENSOR OU IMENSIONS (Inches) s F =500 Tﬁ-ﬂm_
Rectangul Di i * ] 1 4 ,l#l %—
No. of : f ﬁumper Strap
Mpg. Fig. .
No. | Holes A B C No. i 1.00
[ 13.00
SOX418 6 23.25 18.00 2.12 2a 1781 l|lA00 l
6 29.25 | 24.00 5.12 2a ’ ! |
0432 [ 10 |37.25 | 3200 [ 062 | 20 14.50] 187 ~
808 6 See Outline Drawing 2b ’ i f~4.00+
1Gs0818 | & |[2325 | 1800 | 212 | 2 ~ TR
TGS0824 6 29.25 | 24.00 5.12 2c —.
TGs0832. | 10 | 3725 | 32.00 | 0.62 2c 2l M —— ;
TGS0838 10 43.25 | 38.00 3.62 2c X0 ) 34 Mtg. Holes
1GS0808A| 6 See Outline Drawing 2b Terminal Screws

Cat. No. TGS1113
Figure 2D

% Additional sizes available. Consult factory.
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- 1o .00 12.88 22'#
—3 . ~225+-
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Cat. No. TGS0810

Figure 2E

.570' F3.88-|-—5.25-f '50'1& —'1:5 -
=ik

1.16

12.75 bo 7" 16.06

388 T —t
116 ——:!

Cat. No TGS0808

~lz.zsk 838 - (4).381.0,
L i |

T
50

Solid Core
1.00R Typ

SENSOR MOUNTI

1. Bolt the two halves
using the hardware provided, and torque bolts to 70
inch 1bs.

2. Attach ju
halves of

er stra’ with hardware provided to both
lit core sensor. Torque strap mounting

2 Time Current Curve GES-6135
1 Mtg. Holes 2

RELAYS (Figures 3, 4, 5 and 6)

General

Used in conjunction with a circuit protective device havij
a shunt trip, this relay, with its sensor, will detect grot
currents and cause the circuit protecting devices t
(or activate a signalling device) when these currenf§ rea
preselected values of current and time. Optional

zone selective interlocking provides instantaneous tripping
in each protected zone, and time delay back-up protection
between zones for a fully coordinated and selectivegsystem.
Three sizes of relays are available: Contiggously adjustable

range of 2-12 amperes, 5-60 amperesffa 0-1200 am-
peres. All relays except Type TG 5 e gftontinuously
adjustable time delay range of Instan (0.03)to 1.0

seconds. On Type TGMRS relay, y range is .03 to
5.0 sec. The time delay charact@ri flat, as shown in
Fig. 4. Once settings have b S ed, adjusting knobs
can be clamped in position by m of the clampingbar on

the face of the relay. (Fig®
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102’ x 15" Translucent Paper available for systems coordination studies.
Order from GE Distribution Unit, Hoerle Bldg., Plainville, CT 06062.
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UL LISTED RATINGS

System Input Ratings

Primary Amps % l Min. Withstand Time

2-12 Amp Relay | 100-1200 Amp Relay

35,000 200,000 .1 Seconds
12,000 60,000 1.0 Seconds
600 4,000% % Continuous
560 Amp Relay
60,000 1.0 Seconds
4,000% % Continuous

* Through fault current, phase-to-phase or phase-to-
ground.

**Excep' as reduced by sensor continuous current ratings
elow.

2. Zone Selective Interlocking

tions between Ground-Break relays, Type Z,
Suffix Z). See wiring diagram Figure 11. Time

tings should be determined in the same wa ‘ime
Delay Selectivity. However, each such rela pperate
instantaneously if a ground-fault occurs in it of pro-

tection.

If interruption is not completed in normalgtime, for any
reason, then an interlocked upstream relay, still sensing the
ground-fault, will operate at th tion of its selected

Sensor Single Phase Thermal Ratings time delay.
[3 Rati
Sensor Current ] CAUTION
TGS0408 and TGS0808 4000 Amperes . .
1GS0005 2500 Amperes All relays in a zone selecti must operate from a
TGS0002 1600 Amperes single source of control veé nless otherwise approved
All other sensors 3000 Amperes by the fact
TGMO002 % ﬁmPeres y the tactory.
TG 5 mpere: .
L] 600 Amperes RELAYS — Ambient\Rang&®-35°C thru 80° TABLE I
Relay Output Ratings Rel 4 car N c
. elay an at. No. at. No. with]
Max. Time Max. Current - Max. Volts Shunt Trip | without Zone| Type Z®
0.2§ Sec. 30 Amps 240VAC /125vDC Voltage Selectivity Selectivity
Continvous 5 Amp’sL RA. [120/240 VAC TGMR1 | ... ..
z 12A. 125 vDC TGMRT | ... ..
Control Power 124, 48vDC [ TGMRIB | ... ..
. . . 2 12A. 32vDC | TGMRIC | .. ...
The Ground-Break system will function with a choice of 12A. 24vC | TGMRID | .. ...

. . 5A. 60A. [120/240VACC| TGSRO6 TGSRO6Z
control voltages for the relay and for the shunt trip coil. s | soa 125vpc | Tosros | Tosrosz
(See Table 1II.) 5A. A 48VDC | TGSRO6B | TGSRO6BZ

. . . 5a. | oA 36VDC | TGSROSC | TGSRO6CZ
Monitor panels are available to match the selection of con- sa. | oA 24vDC | TGSRO6D | TGSRO6DZ
100A. 1200A. [120/240VAC(| TGSR12 TGSR12Z
trol voltz.lge.. quever, a source of 120VAC, at le'ast 100a. | 12004 l2svoc | tosr1z | Tosmizz
200V.A. in size, is needed to test the system by connection 100A. | 1200A. 48vDC | TGsRI2B | TGsRi28Z
. . 100A. 1200A. 36VDC TGSR12C TGSR12CZ
to the test tap provided with each sensor. 1004, | 12004 24vDC | TGSRIZD | TGSRI2DZ

Shunt trip can operate at 120 or 240VAC, but relay operates from 120VAC
in either case. .
4. @ A downstream relay, while sensing a ground fault above its pickup setting,
i will block an upstream Type Z relay only for the length of time-delay for
which the Type Z relay is set.

Selectivity
Selectivity between upstream and downstream
Break relays can be accomplished by either of two

1. Time Delay Selectivity.
2. Zone Selective Interlocking.

| | RELAY OUTLINE DIMENSIONS (Inches)
1. Time Delay Selectivity 0.218 Mtg Mole e 3.5 —1
1188

0 600 ’ 625 .

Time Delay Selectivity can be obtained usifig Ground- on2 ‘Tj[g%—’ _— No.8-32 Screw ¥
. A . Terminoi ]

Break relays without interlocking cShpecRans Petween re- - oo Q;‘o 095 s ;

lays. Using the preferred time delay N wn in Figure i t i

ve

4, set each relay at least one step the relays imme- 1
514 3238
m 5.64

diately downstream.

For any overcurrent protectiv \% hich require more
than .04 seconds of clearingl timef) the time delay steps 4643
should be increased by at | asymuch as the clearing

4=
1 2 3 4 5 0.44
f 4 L . be-et—0.40
ENCRAL DC:;% ELECTRIC 0 o Figure6 | | Lamo
GROUND BREAKm RELAY SYSTEM OPERATION
9 04 Recommended Relay Settings
+05 Ground-Break rélay settings of pick-up current and time-
i -06 delay for main, feeder and branch circuits should be

selected so as to provide optimum ground-fault protection
and coordination with the conventional overcurrent devices
in the distribution system. Since the ratings of the con-
ventional devices will vary with application, no general
statement can be made. However, the following recommen-
dations are basic for satisfactory performance of most
systems:

i X

il
03
038

PICKUP AMPX100 TIME DELAY SECS.
6 7 9 10

Figure 5




Pick-up .Curr.n' . Monitor Application Voltages
Relay pick-up current setting should be preferably 20% Panels
of circuit rating. Consideration should be given to higher (Cat. Nos.) Relay Shunt Trip
settings for the purpose of having ground faults interrupted TGSMP 120VAC 120 to 240VAC
downstream by phase overcurrent devices so as to affect TGSMPA 125VDC 125vDC
only the faulted circuit. Motor branch circuits may justify TGSMPB 48vVDC 48vVDC
ttings much lower TGSMPC 36VDC 36VDC
setting . TGSMPD 24VDC 24VDC Lamp
Time Delay _ TGSMA 120VAC 120 to 240VAC Mf::-m",'m'
The instantaneous (.03 seconds) setting generally should ndicator

be used only for motor or branch circuits. Using the other
preferred time delay steps shown in Figure 4, set each
other relay at least one step above any relays immediately (4 M1g Holes for No
downstream. Screws With Nuts
For any overcurrent protective devices which require more
than .04 seconds of clearing time, the time delay steps
should be increased by at least as much as the clearing
time exceeds .04 seconds.

MONITOR PANELS

A flush mounted monitor panel is a component part of the
Ground-Break system. It provides the functions of monitor-
ing and testing the Ground-Break system.

MONITOR PANEL OUTLINE ENSlOﬁS (Inches)

75

e

A pilot light is provided to indicate presence of control
power. If the pilot light is “out”, control power fuses and
circuit should be checked.

There are two pushbuttons provided —red marked “Test”

and yellow marked “Reset”. The ground-fault lamp (red)

lights or a mechanical indicator “pops out” to show that

the Ground-Break relay has operated to trip a breaker/

interrupter. The reset button must be pushed to reset the

relay after the fault has been located before the breaker,

interrupter can be reclosed, or the mechanical indicator ¢ STALLATION
be manually reset. .
The monitor panel has the ability to test th ete Maunting the Components .

ground-break system with or without trippin cuit RELAY — See outline dimensions Figure 6. Should be sur-
protective device. Instructions for performi are face mounted in such a position that the settings are acces-
sible for adjustment by the operator without risk of
electrical shock. Avoid mounting locations with excessive
vibration or mechanical shock.

Figure 8

printed on the face plate.

MONITOR PANEL — See outline dimensions Figure 8. —
Designed to be flush mounted in such a position that the
fault indication will be readily visible and pushbuttons can
be operated conveniently.

SENSORS See outline dimensions page 1 and 2.

For Ground Strap Application

For the main circuit only, the Ground Strap Application
is desirable if the neutral connection to ground of the
service entrance is available. The sensor should be mounted
to encircle only this neutral connection to ground.

For Zero Sequence Application

Sensors should be so mounted that all phase (and neutral
when used) conductors pass through the sensor window.
Equipment ground conductor must not pass through the
window.® The service neutral must be grounded only on
the line side of the sensor window. To minimize saturation
effects, a l-inch clearance should be maintained between
phase/neutral conductors and the inside of the sensor win-
dow (except as noted on sensor outline drawings).

*Unless it also passes through window in opposite direction.

Figure 7



OPERATION OF SYSTEM

If a ground-fault occurs which exceeds the pick-up and
time delay settings of the relay, it will energize the shunt
trip or other load. The relay will remain ON (closed) to

TABLE T

Wirewound Test Resistors

The simulated Ground-Fault Signal should be at least
than the pick-up setting of the Ground-Break Relay.

O

continue energizing any ground-fault signaling devices. GSi’“”‘;"F'e‘*h With Monitor Panel |Wi|houi Monitor Pane
The relay should not be reset until the cause of the E°uur':em?: in. WA
ground-fault indication has been investigated and cleared. Amperes o VAC
Only after the relay 'is reset, by ope(ating the reset pusl.-l- Type Type Alldld vc\i-'-'. T:'ld V.r:u-'-'. T.;o :o:lov
button, or by operating switch S1, Figures 9 and 10, will TGM TGS atts ans ource
it be possible to reclose the breaker/interrupter. Sensors Sensors | Ohms Ohms 9| Volt/ Amps
183 [ 1600 | None 200
137 | 1200 20 150
114 | 1000 30 150
91 800 50 100
TESTING THE SYSTEM 69 | 600 90 75
o ) 46 | 400 150 50
The reliability of the ground-break system is excellent. 23 | 200 150 25
However, since testing is so convenient, it is recommended 11.4 100 750 25
that a test be performed monthly, or after the breaker has 6.9 60 1400 25
experienced a fault of any kind. 4.6 40 | 2000 25
2.3 20 | 4000 25
Complete instructions or testing the ground-fault system
. . . CAUTION
are printed on the face of the monitor panel, Figure 7. L .
Sensors shorting jumper between terminals
C and en the sensor is disconnected from the

For wiring diagrams, see Figures 9, 10, 11, 12 and 13.
Reduction of the simulated ground-fault signal below 1600
Amps (see Table 1II) is completely optional, but can
substantially reduce the V.A. requirements of the test
power source in some cases.

**The function of S3 is
sired. during the Te C
been accomplished.

c | ing Insulation Tests

e
vate the Trip Coil, if de-

nd until after Reset has as shown in Table IlI

ay circuit, to prevent a possible shock
el if a ground-fault should occur.

e tests are not recommended for Ground-Break
rol wiring. However, if it is required, temporarily
em ground connections of control power and sensors,

d all Ground-Break relay terminals together, and apply
voltage between the bonded terminals and ground.

%%k QOther values of R1. if used. will simulate ground faults

§3 ¥ NOE\?I: itches should
. switches shou
LI (Optional S2 be momentary, spring-
Test Function return type
i 50 Ohms
= 100 Watts, Min.
& o
N </ \(;olr;trol
N NS Reset oltage
GRO NLAY A N // ~ Function Source
AN ———Y—Q——j.F—O-——.——-*— L1
CON 1 St 120 VAC
208 VA
© o L S ) e
1
/ | Y, ﬂl " S] = 240 VAC
57 )71 csS 1 ..—_L L2
= Lo 1
Shunt Trip | g I SRR — -
or 2L
Electric Trip laZ ._I Connect to N for 120 VAC Trip Coil

or to L2 for 208 or 240 VAC Trip Coil
“Wires, #14 AWG min., routed together for 100 ft. max.
run. Wires should not be harnessed with power conductors.

Wiring Diagram for Ground-Break without Monitor Panel
using AC Control Voltage

Figure 9



SENSOR O

MmT
jo)]
S2
Test Function L 4
{Optional) R] Hokk
1 e {—_"3— j £
Test Circuit
120 VAC -0 —®
N e ﬁ_l_ Comtrol Circuit
=4 \—-ﬂ S3 %k T VDC, 36 VDC
- < (Optional) ! VDC. ei 125 VOC
I (Grounding of either
! polarity is permissible)
Ground Fault @ O \ . :
Indicating Lamp or ~ // \ unt :
other centinuously rated IL GROUR'\:E[EABYREAK PN ' ro Noltx(lel'switches should
loads (same voltage VAN ctRe Trip be momentary sporing-
as Control Power) @ @ @ T — ” o | return type.
1C a |
Y
*Wires, #14 AWG min., routed together for 100 ft. max. Th ction of S3 is to inactivate the Trip Coil, if de-
run. Wires should not be harnessed with power conductors. 1Fing the Test function and until after Reset has
omplished.
**¥0ther values of R1, if used, will simulate ground faults
as shown in Table II.
out Monitor Panel Figure 10

Wiring Diagram for JFot
u ‘w

MmTC
L 2
/— R1,if any (see Table )
=
B W 1
- ,
Monitor
4 ]
O Q Panel
N N Cat. TGSMP and
7\ ,\\\ TGSMA
N/
Ny
/,\\
¢ N Control
@ @ Voltage
/ | PR Source
! ]
/ i ] »- L1
__________ / 2 Q- P 7 F f
1 7C T-T- ' 120 VAC
ShuntTri | | L . 208 VAC
ot&'indicating lamp or 82 I 4 N
continuously rated loads Electrlc Trip I_a ZT__! Connect to N for 120 VAC Trip Coil = 240 VAC

E P
or to L2 for 208 or 240 VAC Trip Coil t2

“Wires, #14 AWG min., routed together for 100 ft. max.
run. Wires should not be harnessed with power conductors.

Wiring diagram for Ground-Break Relay and Monitor Panel Figure 11
using AC control voltage



MAIN RELAY

O ONONMONO)

FEEDER RELAY #1 FEEDER RELAY #2 O
ONONONONO) ONONONONO) O N

ROP® ®®
DO O® OO QOO®OO

I : Y 4

'SUB-FEEDER RELAY #1A S 2

O ONOMOMO, ONO) ®

Wires #22 AWG, min,
twisted pair, with 1000 ft.
max. run. Wires should not
be grounded or harnessed

Q @ @ ® with power wiring.

) L

Optional Jumper Wire to add time
delay to relay trip. Useful on furthest
downstream relays. Also makes any
Type Z relay act like a standard re-
lay with regard to time delay.

Typical Zone Selective Interlocking
tem having 4 main protecti j

ders, with Figure 12
each feeder having a sub-fe!

- » +
<« (Grounding of either
ircui polarity is permissible)
SENSOR e
R1. if any (see ) v 125v0C
MTC /
Q T , 1 — - N
L —— = = Test Circuit
Loy 120 VAC
————————— |1
( ~ e _ i
L7 % T —T-—
! 1
=) 1
' O H
N
|
! é s J Gr , oF MONITOR
a / ) PANEL
NS \\\/ |
N NS | Cat. Nos.
GROUND-BREAK REL < J/ | n R TGSMPA
</ - TGSMPB
VAN | TGSMPC
L G i S T6sMPD
! P
® : . c
N | 6
—_— N T
PO | 1 =
:_52_** 2 l Shunt Trip 1
ote indicating lamp or TC a o
r continuously rated loads. —— — — SElectric Trip
s, #14 AWG min., routed together for 100 ft. max. *% Same voltage rating as
run. Wires should not be harnessed with power conductors DC control circut
Wiring diagram for Ground-Break Relay and Monitor Panel .
L 4 using DC control voitage Figure 13
o not purport to cover all details or variations in equipment nor H : st : .
possible contingency to be met in connection with installation For fur.ther. information Dfs?”'bunon Equnpment
ance. Should further information be desired or should particular call or write your local Division
e which are not covered sufficiently for the purchaser’s purposes, the mat- General Electric 41 Woodford Avenue
ferred to the General Electric Company. These instructions are intend- . L.
alified personnel only. Sales Office or... Plainville, CT 06062
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