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WHAT CAN AN UNDETECTED GROUND
FAULT DO IN ONLY A MATTER OF SECON

It can—and does—destroy circuits and equipment, create
prolonged: down-time, lose production time, burn equip-
ment, buildings. and. people. Modern circuit protective
devices guard against high magnitude fault currents. But
relatively low-value short circuits to ground, below the
protected zone of conventional overcurrent phase devices,
can go undiscovered, until too late,
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In-order to .combat this dangerous situatio -
GROUND-SHIELD—a fast, highly -accuratefland Ssimple
Ground-Protection  system. - lts' components st of a
ground-sensor current transformer and a solid-state relay
which respond only to ground faults to protect the system
in the ground-fault damage zone. &
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METHODS
OF SYSTEM GROUNDING

The following illustrate the four most common methods of system grounding. Selection of the optimum method 4§ based
upon each system’s electrical characteristics and load service requirements.

DIRECT OR SOLID GROUNDING
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1. Direct or solid grounding is used with all 4-wire systems and
those 3-wire systems where ground faults are to be cleared
promptly. It is used primarily in low-voltage commercial and
industrial distribution systems (120-600 volts). See Pages 12-23.

HIGH-RESISTANCE GROUNDING
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3. High-resistance grounding limits ground-fault
small values. Therefore a ground fault ma
used to sound an alarm on those critical circ
of service is paramount. See Pages 22-23.

QD RELAYS TO TRIP
2. Low-resista unding limits ground-fault currents to re-

duce darpage §e sufficient ground current for relaying of
ge ms (2400-13,800 volts). See Pages 22-23.
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4. Ungrounded systems may be used where system capacitance
is sufficiently low to preclude the danger of over voltages.
Ground-fault currents are generally too small to detect except by
bus voltage ground detectors. See Page 23.

RUPTERS USED
OUND-FAULT RELAYS

Medium ¥Yoltage 14 Large Air Circuit
Breakers—K-Line®

Molded-Case Circuit Breakers
—3 and 2 Pole

Power Service
Protectors

Large Fusible Switches
—KSP®

—Bolted Pressure Type

upting devices which can be used with ground-
power circuit breakers, low-voltage power circuit
olded-case circuit breakers, service protectors, and
-break, switch-fuse combinations and contactors. First,
uld be taken to insure that the switch interrupting rating
iSpsufficient to handle ground faults of all magnitudes which

d be cleared faster than the associated fuse maximum clear-
ing curve. Secondly, it is necessary that the interrupter device be

equipped with a fast tripping mechanism witn ability to interrupt

the ground fault within several cycles from energization of trip

coil. Circuit breaker and fuse combinations equipped with shunt-

trip coils are well adapted to the GROUND-SHIELD Protective

System.

NOTE: Interrupters shown are manufactured by I|-T-E Imperial
Corporation. However, GROUND-SHIELD can be used
with any suitable interrupter, regardless of make.



DESCRIPTION OF GROUND-FAULT

PROTECTIVE SYSTEMS

i

INTRODUCTION-THE I-T-E GROUND SHIELD

GROUND-SHIELD is the registered family trademark for a variety
of solid-state relay systems designed to protect electrical distribu-
tion circuits and electrical loads from the damage caused by the
inadvertent flow of ground-fault currents. Three (3) systems are
offered: (1) GR-5 and GR-200, (2) GRM—motor circuit applica-
tions, and (3) GRD—three-phase differential. See pages 24 and
25 for GRM and pages 26 and 27 for GRD.

APPLICATION

The GR-5 and GR-200 GROUND-SHIELD Systems offer fast, sen-
sitive protection against ground-faults including destructive, low-
magnitude, arcing ground-faults in solid and resistance grounded
distribution systems. They consist of a special-design, core-bal-
ancing current transformer (sensor) and a low-burden, solid-state
ground relay.

fault currents. Balanced or unbalanced load currents, two-
or three-phase short circuits not involving a ground re
ductor, will have no effect on the sensor. Two (2) piclg
are available, one with 5 ampere minimum sensitivity

vidual loads such as motors and transformers?
grounded systems the 5-50A relay is used rcuit and
load protection. The 200 ampere system R-2 relay with
200-1200A pickup adjustment is use r@ircuit protection.
The 5A system provides five time-curren es of definite time
shape (Figure 1A). Four time-current e available for the
200A system and are shown in Figure #B. All'felay calibrations are
in primary amperes. Tripping of tl breaker (coordina-
tion) is obtained by applying with successively faster
curves progressing from source ircuits. Relays are avail-
able for surface mountin panel mounting.

Application of thes R D-SHIELD Systems is simple and
direct. One sensor a ne relay are used with any type of circuit.
The sensor is se ed physical size; the relay by sensitivity
gration. A minimum pickup setting on the
stem protection but at a possible sacri-
ding on the downstream equipment char-

ation of current flowing through all phases A, B, C
af@ythe neutral, N, is zero. |, + I3 4+ I + Iy = 0. Therefore,
r no resultant current flow through the sensor. If a fault-to-
d”occurs, the vector summation of I, 4 lg + Ic + Iy is
ual to zero. The resultant current flow through the sensor
ow is the ground-fault current, IG. The sensor now has an
output Ig/N = I, where N is the sensor turns ratio and I is the
secondary current output.
This sensor output is applied to the relay. At a predetermined
primary ampere pickup setting, which is field adjustable, the relay
will operate to signal the circuit protective device to interrupt the
circuit. The relay is designed to operate on 120V a-c, 48V d-c or
125V d-c control power (32V d-c and 250V d-c are special).
ARCING FAULTS UNDER 200 AMPERES

Since the energy released in an arcing fault is the product of the
arc current times the arc voltage, arcing faults under 200A magni-
tude are a minimal problem (except in load windings). If the arc
voltage is large, (longer arc length) then the arc is unstable at
200A and will be self-extinguishing. If the arc length is small or
the arc develops across an insulation path, then the arc voltage
is small. This combined with a low arc current produces a minimal
rate of arc damage. Therefore, the long-time element alone on a
50-100A branch breaker will prevent extensive damage.

Only for the condition where the fault occurs in a load winding,
such as a motor or transformer is there a possibility of sustained
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low-current ground faults. This can cause magnetic iron burning
which can entail expensive or time consuming repairs. In these
individual load applications invoiving large or important motors
and transformers, ground-fault relays with pickup settings of 5A
and a time delay of less than 0.1 second is recommended.
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BASIC NEED FOR GROUND-SHIELD

The basic need for ground-fault protection in low-voltage systems
is illustrated in Figure 2. Shown is a 1000kVA service transformer
with a 1600 ampere main breaker (with typical long-time and short-
time characteristics) and fuse. A 1500A ground-fault (Point |) on
the 480Y/277 grounded neutral system would not be detected
by this breaker. A 4000A ground-fault (Point Il) could persist for
about 33 seconds even if the minimum long-time band were .
An 8,000 ampere ground fault (Point Ill) would be cleared§v
about .2 to .4 seconds by the short-time device, assu
present, otherwise, between 8 to 20 seconds would el
the fault is cleared. For the assumed 8,000A fauit, even

and arc impedances, the actual RMS circuit va
through the circuit breaker can be considerably |
because of the spasmodic nature of the fault c ) arc
elongating blow-out effects, (2) physical flexi
some bus structures due to mechanical st@sse
attempts and arc re-ignition, and (4) shiftin
from point to point on the grounded encl
faulted conductors for non-insulated

effects tend to reduce the RMS value au
also illustrates that a ground-fault whi
8,000A under stabilized conditions

terminals
re well as on the
ction). All of these
rrents. Figure 2

normally produce
results in an effec-

tive value of only 4000A (Point Il) would have a maximum a
time of 33 seconds instead of the normally expected ma m o

.4 seconds. Other fault interrupting devices such as f| te
from Figure 2 that a 1600A fuse takes 5 minutes to c DO0A
fault) which have far slower operating times at low fa ents,
have even a greater need for supplementary gro otec-
tion. Most of these devices have time-curre cha cteristics
which delay tripping for about 100 seconds faulll currents

200% to 300% of normal continuous current rating®

Note the interrupting time for a curve C, GR-200 relay would be
about .2 seconds on a 4000 ampere ground-fault and less than
.4 seconds on a 1500 ampere ground-fault.

SETTINGS
Ground-Fault Protection On Maj
An example of this approach is

a 3000A main with long-time
with long-time and instant

igure 3. Here we have
-time trips, a 1200A feeder
trips, and a molded case
al and instantaneous trips.
The ground protection
instantaneous trips if gi
relatively flat characte
The problem aris
pickup? For full

do we set the minimum ground
jon with all feeders, the setting would

against groufid-fau

This, @ ces loss of coordination for ground-faults at
“A" bet and 1000A magnitude and loss of coordination
for faults etween 200A and 6000A magnitude. Thus, while

can expect the main breaker to trip for certain
ts where heretofore we were accustomed to having
led by the feeder or branch breakers. In short, we have
st a father substantial degree of coordination. In some appli-
ions this loss of coordination can be tolerated.
der the circumstances, the best setting is approximately a
0A pickup. Here we have protection against the most severe
rcing faults and we have only lost coordination on faults between
1200A and 6000A. The above scheme is fairly common, but is still
clearly a compromise which should be noted.

Ground-Fault Protection On Mains And Feeders

An example of this approach is shown by Figure 4. Here, we have
included ground protection on the 3000A main and also on all
feeders above roughly 400 to 800A. This application shows a 200A
minimum pickup with a time delay of 0.1 second on each feeder
in addition to a 400A minimum pickup and a 0.3 second time
delay on the main.

In this example, the main breaker is fully coordinated with each
feeder breaker. Also both main and feeders have sufficiently low
settings to provide excellent arcing fault protection. There is
some loss of coordination between the feeder and branch devices
but this is felt to be acceptable in most applications.
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RATINGS & CHARACTERISTICS

TYPE GR-5 RELAY TYPE GR-200 RELAY .
SURFACE AND SEMI-FLUSH (Drawout) CASE, INDIVIDUAL SURFACE AND SEMI-FLUSH (Drawout) CASE FO
LOADS AND HIGH RESISTANCE CIRCUITS FEEDER AND BRANCH CIRCUITS =
PROTECTION —For individual motors, transformers, PROTECTION —For circuit protection: Main,*Feed-
etc. Also for load and circuit pro- ers and Branches.
tection in high resistance grounded
circuits. ¢
SENSITIVITY —Adjustable from 5-50 amperes SENSITIVITY —Adjustable 200 to 2000 am-
(+£10% or 1 ampere). peres (=10
SPEED OF OPERATION  —2, 6, 12, 18 or 24 cycle; adjustable SPEED OF OPERATION —sp, 12, 1 ; adjustable on
on semi-flush model. semi-flush els.
OUTPUT RATING —30 Amperes rms for 2 cycles. OUTPUT RATING —30 Agipe for 2 cycles.
7.5 Amperes rms for 1 second. 7.5 A ms for 1 second
1 Ampere continuous 1 ontinuous
(DC models only). (DC dels only). -
TARGET INDICATOR —Standard on semi-flush model. TARGET INDICATOR nd on semi-flush model.
Prominent, shock-proof, retains
memory with loss of control power.
PUSH-TO-TEST BUTTON —Standard on semi-flush model. PUSH-TO-TEST BUTTO Standard on semi-flush model.
MOMENTARY WITHSTAND —80,000 Amperes rms, ground-fault MOMENTARY WITH 0,000 Amperes rms, ground-fault
current. current.
w oan en ” : SENSOR SIZ —2”,3"”,5”and 8” toroidal. 10” x 13", .
SENSOR SIZES —t2 , 3 I’ 5 agd 8|'t1?r0|q:l.l (For rec- 10” x 177, 10” x 24” and 16” x 20"
angular and spll orOISa s%nf?.ors, rectangular. For split sensors, con-
consult your nearest Sales Office. sult your nearest Sales Office.
PHYSICAL CHARACTERISTICS
The ground relay is furnished in two different physical de- The un nsor consists of a wound core of small cross
signs. (1) A surface-mounting type with front wiring con- ith a uniformly distributed secondary winding.
nections. Typically, this type case could be mounted inside € assembly is cast in epoxy. The window openings
a switchgear instrument compartment. (2) A semi-flush de- d to facilitate installation over flared bus duct ter-
sign for panel mounting, arranged for wiring connection , odd bus configurations, and large size or multiple o~
to rear studs. This case is provided with drawout facilitie cables as well as for flexibility in mounting. Cable spacers
target indicator, push-to-test button and adjustable @p- are provided for some round sensors for ease of
erating curves. installation.
TIME-COO ATED SCHEME
SELECTION TABLE
The 1971 National Electrical Code requires ground-
fault protection for service (main) disconnecting
MAIN E LINE DIAGRAM means rated 1000 amperes or more (480V grounded
Select PICKUP 100A higher than high- V\lN wye). It also recognizes that ground-fault protection
est feeder PICKUP (1200A maximum). is desirable for services rated less than 1000 amperes
R B A and points to the need for additional protection on
geslect TIME to between 0.3 sec. and 1 ﬂ I “feeders and branch circuits where maximum con-
-9 Sec. - - — tinuity of electrical service is necessary.”
T It must be understood that Ground Protection on o
->— o “mains only” involves a compromise in regard to
FEEDERS 1 selective coordination.
Select PICKUP from tablegbelo ) - Typical application data is presented here to assist
Select TIME to betwee 148€c. afrd T } in the selection of proper relay settings.
0.3 sec.
GROUND-SHIELD RELAYS
TYPE PICKUP RANGE TIME RANGE
BRANCHES GR-200 200-1200A .1-.5Sec.
Select branch PIGKUP and TIME at lowest GRS 5-50A Inst. - .4 Sec.
values. GRM 10A Inst.
GRD (3 2A inst.
est Branch | Feeder 1)_‘ 1 @ n
Inst. Setting Pickup
igg igg ‘ , / ® ?hF:l% qiggr:gfim protection is recommended for motors larger P
: Ground rel b ired for larger branch_circuits if
600 600 Lonting Mc® | fecderbranch coordination o aseontial such e in hospta
800 800 PANEL power systems. (See page 21).
1100 up 1100 ® GR-5 or GRM protection is recommended for single motor
circuits larger than 25 HP, or single transformer circuits
larger than 20kVA.

TYPICAL SYSTEM



o

CONSTRUCTION FEATURES

@ Dial-Selected Primary Amperes
Type GR200 relay: 200-1200 ampere range
Type GRS relay: 5-50 ampere range
One operating time curve per relay.
Front-Wired Terminal Board
Standard relay has § terminals: 1, 2, 3, 4,5
Charge-control relay connections: 6, 10
Plexiglass Cover Retainers
Two retainers attach cover to relay case.
Built-In Test Button
Checks relay operation by fault simulation. Sits behind
plexiglass cover to prevent accidental operation.
Dial-Selected Primary Amperes
Type GR200 relay: 200-1200 ampere range
Type GR5 relay: 5-50 ampere range

SURFACE-MOUNTED RELAY —OUTLINE and

L
,—4 3ZDIAMETER HOLES

get Indicator
of, no power drain. Retains correct status.
dependent of control power.
set
t indicator is electrically reset by depressing
shbutton.
-Selected Operating Times
Type GR200 relay: 0.1 - 0.5 second range
Type GRS relay: .033 - 0.4 second range
Drawout Circuit Board
100% drawout board is withdrawn using two pull-knobs.
@ Rear-Wiring Stud Connections
Standard relay has § terminals: 3, 4, 7, 8, 12
Charge-control relay connections: 1, 2
Alarm contacts connections: 9, 10, 11

SIONS

DRAWOUT-MOUNTED RELAY—OUTLINE and DRILLING

L
3

4( ]

2] q
FRONT VIEW 7 j—_g SIDE VIEW
4—§§DIA HOLES
{
PANEL ! CUTOUT 3l P R - R
[___._gw} ‘*" —2‘_7_{ P2H oL LS
15z 2%
I [ Iy o6
ES i —¢-—'~ STUD NUMBERS
62 (BACK VIEW)
GROUND SENSORS
* L 1\* RECTANGULAR © TOROIDAL
© Minimum Minimum
w L | Recommended {.D.| Recommended
. Clearance Clearance (3
4 10 13 12 2 0
. 10 17 1%2 3 0
0 10 24 2 5 Y2
sz 16 20 2 @ 8 1
SIP\o [l
Note: All dimensions in inches. Other sensor sizes will be made available (3 Cable spacers are provided with Toroidal Sensors to maintain

as applications arise.

® Rectangular Sensors are non-standard with 5-50A system.

7z, Rectangular Sensors should be applied with 1%2” or more
clearance from the sensor to the nearest current carrying bus.

recommended cable clearance from sensor.
Cable spacers are provided with 5” and 8” Toroidal Sensors
to maintain recommended cable clearance from sensor.

@ split sensors are available. Inquire for dimensions.




WIRING=-SURFACE CASE

A A —
AC
B8 - 8 C
¢ i.cs c
T
I
DR ol 1 4
a
52
TC
52‘) O) ) - 52“ Uy o
0 o) ) )
- S Y T 3
; . | |
GROUND A |2 i 1 | GRO I |
TIMING I UND
SEReCS }\ | ”C CIRCUIT | e | SENSOR |
L | 65-5 Nl |
= l *,_-J | |
TRIP SCR TRIP SCR
MOOROR L __ _ GROUND RELAYGR-5 J ol GROUND RELAY GR-5 i
TRANSFORMER TR ————— = — —
5-50A AC Individual Loads -50A DC Individual Loads
N — AC & DC
8
¢ i + .
— e —— I
s le TTTTT ie
) l 120V _7tT__ - | 48V DC |
OR 52
i “ AC % | 125V DC T o
52 52
| % : oF
o
&y & I L o FOR PILOT LIGHT
52) ) ) = 52) ) )| OR PILOT L
N B o N —— | —
| OPTIONAL 910 96 | OPTIONAL 90 ©6 50 ©4 3
| “CHARGE! I | “CcHARGE | |
| | conTrROL! | | | CONTROL, | |
i ; r_J____!_I : |2 ‘T'J“Jj \
1] 2 ! 1 e 1
aes (| e e Do i |
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LOAD | c LOAD | TRIP SCRY |
[ __ _GROUND ReLAY & | __ _GROUND RELAY GR-200 |
200A-1200A AC Circuit Protecti 200A-1200A DC Circuit Protection

stem neutral must NOT be grounded on the load side
the ground sensor, i.e. at downstream panelboards.

\QJ
Q/  TESTING

OPERATIONAL TESTS

It'is not necessar to schgdule penodnc maantenance and testmg of this ground—protectlon system ‘However, if tests are desired to con-
firm the proper nchon:rs of the ground system, one of the teltow!ng procedures can be used NOTE Wlth drawout relays, above tests‘
by :a simple push-to-test button operation .

MOUNTED | HGEAR . . f ‘ BENCH TESTS (Wlthout Gtrcmt Breaker) :
1) A rglzmg main,set GR relay to mmlmum amperes - 1) Set GR relay to m:mmum amperes L :
2) LooMa test coil of approx;mately #14 ‘wire through the , .2} Connect retay and sensor as shown in Figure 1 (typicalyf

indOW.“SpeCial ‘multiturn test Oab‘es are available. i ) App[y enough test amperes S0 that the ampere 1u
enough test amperes so that the ampere turns ex- -~ ceed the relay ampere setting. Auxluary relay will

the -relay ampere setting. The relay will trip‘ the _'when GR relay aperates Immediate%y retum‘
reaker. Immediately return test current to zero. e ta zero. : :

C UTION. Relay output circuit will be damaged unless a “normally open” auxitiaty sthch opens trip ctrcu:t after tnp‘ operat:on ,
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3-WIRE SINGLE SERVICE

P

WITH TIE FEEDER

e
3000 2000
e P 480V -3 WIRE o a TIE
2000 7 : , X/ FEEDER
KVA i ! hid
N oz o
103 - 0)300 \
\_ P
ALTERNATE ‘
(SEE NOTE 1) 1
- e
BUS DUCT @E Q
FEEDER MOTOR
FEEDER
1 1 T
CIRCUIT PICK-UP TYPICAL TIME SENSOR I CONNECTION DIAGRAM
RANGE SETTING Cu SIZE SURFACE DRAWOUT
I Main 200-1200  600A &
i - Select
N Il Tie 200-1200  400A from Page 10 Page 11
- 1l Duct Feeder 200-1200 2 0.15ec (8) | 29¢®
IV Motor Feeder 5-50 0.1 sec (B)
1000 ! NOTES
PHASE ] )
PROTECTION 1. Alternate location of sensor on main
MAIN breaker is more economical and may
0 be used if no other neutral ground con-
DUCT FEEDER nection exists.
MOTOR FEEDER 2. For non-relayed tie feeder omit
Ground-Shield from tie.
(2]
— z o 3. Individual load circuits can be .033
4 sec. instead of 0.1 sec. if faster tripping
z is desired.
w
z 4. The data on this page also applies to
10 solidly-grounded delta systems.
DUCT FEEDER ——=
Motk FeepER -
e ,}l NI .:.;_."_\".
(ADD CIRCUIT BREAKER
Sl CLEARING TIME TO ALL
GROUND-SHIELD CURVES) . .
e ol 10 100 1000 10,00 60,000

CURRENT IN AMPERES
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3-WIRE DUAL SERVICE
WITHOUT TIE BREAKER

S

3000 3000
480V-3 WIRE
= NN g s T
2000 : | 2000
KVA [
| [ 4
| | .
| |
| |
|- [ |
q — {2000 &800 L200 4400 L-
\ o)ﬂ[ A q)‘ﬂl 7)*}
ALTERNATE , | |
(SEE NOTE 2) | | | [ P
SWBD BUS DUCT M ;Ab,;
FEEDER FEEDER MOTOR 2
. FEEDER
7N
1
CIRCUIT PICK-UP TYPICAL TIME SOR CONNECTION DIAGRAM
RANGE SETTING CURV SIZE SURFACE DRAWOUT
I Main 200-1200 - 600A
Il Swb'd.-Fdr. 200-1200. . 400A
1l Duct Feeder 200-1200 Srom. | Page10 | Page 1 s
uct Fee Page 9 - :
IV Motor Feeder 5-50 5-10 e
V Transformer.Fdr. 5-50 5 0:1'sec (B)
1000 } 800 2000 30Q8
PHASE NOTES
PROTECTION
MAIN 1.-Any ground protection included.in re-
SWBD FEEDER mote feeder switchboards should use
00— 0cT Feeoer a 0.1 sec. time curve.
MOTOR FEEDER 2. Alternate location of sensor on main
breaker is more economical and may P
g be used if no other neutral ground con-
S nection exists.
0
z 3. Individual load circuits can be .033
§ sec. instead of 0.1 sec. if faster tripping
10 is-desired.
SWBD FEEDER——=\II 4. The data on this page also applies to
DUCT FEEDER solidly-grounded delta systems.
i
oot |
(ADD CIRCUIT BREAKER
CLEARING TIME TO ALL ATy

.0l

GROUND -SHIELD CURVES)

10 100 1000,
CURRENT ' IN AMPERES

10,000

60,000




3-WIRE DUAL SERVICE
WITH TIE BREAKER O

— . _
3000 480V-3 WIRE 2000 3000 IO
e = S ) VN S S S
2000 \ |
KVA
| | 4
|
|
!
{Hozd-—--- 4,800
N\ o/
ALTERNATE :
(SEE NOTE 1)
BUS DUCT
FEEDER
— 1 )
CIRCUIT PICK-UP TYPICAL TIM SENSOR ] CONNECTION DIAGRAM
RANGE SETTING CuU SIZE SURFACE DRAWOUT
I Main 200-1200  600A c
; Select
Il Tie 200-1200 400 from Page 10 Page 11
Page 9 |
Il Duct Feeder 200-1200 0.1 sec (B)
IV Motor Feeder 5-50 0.1 sec (B) '
000 800 200045000 |
PHASE ! “% NOTES
PROTECTION \ 1. Alternate location of sensor on main
MAIN i i
- “h“\\‘ LONG breaker is more economical and may
00 W i TIME be used if no other neutral ground con-
DUCT FEEDER nection exists.
MOTOR FEEDER R .
2. For non-relayed tie breaker omit
Ground-Shield from tie.
- © 3. Individual load circuits can be .033

sec. instead of 0.1 sec. if faster tripping
is desired.

4. The data on this page also applies
to solidly-grounded delta systems.

TIME IN SECONDS

5
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IE ﬂ
g FEEDER
R FEEDER \
X

(ADD CIRCUIT BREAKER
CLEARING TIME TO ALL

GROUND-SHIELD CURVES)
.0t L

B 10 100 1000 10,000 60,000
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4-WIRE SINGLE SERVICE
WITHOUT TIE FEEDER

ROUND-SHIELD CURVES)

1000

CURRENT 'IN AMPERES

10,000

60,000

3000
//\ 480Y/277V
- q\& —— @ .
2000 |
KVA \ |
| e -
: 3
1 | T
| |
[ Hos———- 0)3000 } 800
\ A 7 B
ALTERNATE l |
(SEE NOTE 2) | ‘
SWBD BUS DUCT
FEEDER FEEDER FTEREADT-:sri
L
—t \
CIRCUIT PICK-UP TYPICAL ENSOR CONNECTION DIAGRAM
RANGE SETTING SIZE SURFACE DRAWOUT
I Main 200-1200
11 Swb'd. Fdr. 200-1200 Select
Page 11 | =
11l Duct Feeder 200-1200 o Page10 | Page
IV Motor Feeder 5-50
V Transformer Fdr. 5-50
1000 200 800 2000 30@
PHASE ‘ :“ NOTES
PROTECTION \ -
MAIN 1 1. Any ground protection included in re-
iy .
oo VB0 FEEDER ‘ﬁ!“‘-u\ TIvE mote feeder switchboards should use
DuCT FEEDER——R—— AN AR a 0.1 sec. time curve.
o) A .
MOTOR FEEDER 2. Alternate location of sensor on main
breaker is more economical and may
g be used if no other neutral ground con-
8 nection exists.
o GROYSD -5 . N
z 3. Individual load circuits can be .033
£ " sec. instead of 0.1 sec. if faster tripping
10 - StoRT is desired.
SWBD FEEDER ———— =\ 4. The data on this page also applies to
DUCT FEEDER solidly-grounded delta systems.
MOTORQEEDER 4&
@ANSFEEDERA\NGI
{ADD CIRCUIT BREAKER
“CLEARING TIME TO ALL
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4-WIRE SINGLE SERVICE
WITH RELAYED TIE FEEDER

O

‘\— ———————————————— - T —0
—0 O . ! 45’1}>47 I
3000 ! 2000 |
ic\)/go 03| % (sEE ! ;'E |
NEUTSAL NOTE 2) : EED
BU -
- : \
i
L)Eoo ")300 !
[ i 9 j« |
! ! i
i | |
| | |
e diben
BUS DUCT ™ 3
FEEDER MOTOR -~
FEEDER EE NOTE 4)
GRD
i f- If Y\- BUS
CIRCUIT PICK-UP TYPICAL SENSOR CONNECTION DIAGRAM
RANGE SETTING SIZE SURFACE DRAWOUT
I Main (Note 2) 200-1200  600A
Il Tie 200-1200 40 ec (C) Sf?é?ﬁt Page 10 Page 11
111 Duct Feeder 200-1200 0.1sec() | Page?
IV Motor Feeder 5-50 0.1 sec (B)

TIME IN SECONDS

1000

100

10

PROTECTION

% 200

PHASE

TIE

DUCT FEEDER
MOTOR FEEDER

800 2000, IE.ek
Ny

g ‘“‘h ‘\\ LONG

N ——————=\

E — AT

T FEEDER
R FEEDER

Ill TIME

(ADD CIRCUIT BREAKER
CLEARING TIME TO ALL

- GROUND-SHIELD CURVES)

10

100 1000

,000

CURRENT IN AMPERES

NOTES

1. Specify shunt trip and one extra
a-switch on tie circuit breaker.

2. Ground - Shield relay has pickup re-
strained by tie breaker auxiliary switch.
Specify charge-control shorting termi-
nals on this relay. See schematic page
20.

3. Neutral-to-ground connection must
be made as shown. Tap each feeder
neutral on proper side of this tee point.

4. If back-up protection is desired un-
der the closed-tie condition, specify an
additional 0.3 sec. relay connected to
trip the main breaker.

5. Individual load circuits can be .033
sec. instead of 0.1 sec. if faster tripping
is desired.

6. The data on this page also applies to
solidly-grounded delta systems.
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4-WIRE DUAL SERVICE WITH
NON-RELAYED TIE BREAKER

O

TIME IN SECONDS

1000

100

________________ . frm—mmmmmm——————q
r~——"——77-° ] [ [
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L A
[
4> . 4 T
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s
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. |
i f
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T1
BUS DUCT
FEEDER
s . :
CIRCUIT PICK-UP TYPICAL TINE SENSOR CONNECTION DIAGRAM
RANGE SETTING CURV SIZE SURFACE DRAWOUT
| Main (Tie Open) 200-1200  600A @A D)
Il Main (Tie Closed) 2001200 6ogd ) Tsfc ©) | Srooe' | paget10 | Page 1
v Page 9
11l Duct Feeder 200-1200 00 0.1 sec (B)
IV Indv. Motor Feeder 5-50 5-10 0.1 sec (B)
NOTES

800

]
PHASE
PROTECTION

MAIN
TIE
DUCT FEEDER “
MOTOR FEEDER

Py S\ N

2000

00 ‘
RS,

lnw\\\

DUCT FEEDER

m
mor8k Feeoer
. | \ &

|

(ADD CIRCUIT BREAKER
CLEARING TIME TO ALL
GROUND-SHIELD CURVES)

10 100

1000

CURRENT IN AMPERES

10,000

60,000

1. Specify two a-switches and two
b-switches on tie breaker. See sche-
matic on page 20. Alternate scheme
may be used by employing charge-con-
trol relays as described on page 18.

2. This scheme is suitable for both
normally closed tie and for key inter-
locked main and tie schemes.

3. For normally closed tie schemes the
pickup settings of the relays connected
to the sensors located around the neu-
tral bus may have to be set higher (i.e.
approximately 1200A). This will allow
for normal neutral load unbalance.

4. Neutral-to-ground connection must
be made as shown. Tap each feeder
neutral on proper side of this tee point.
5. Individual load circuits can be .033
sec. instead of 0.1 sec. if faster tripping
is desired.

6. The data on this page also applies
to solidly-grounded delta systems.



the schemes. on pages 17 and 18 Change-con-'
s -are. demobuized by aux:ﬁary switche:
y when tie hreaker is open. The non-relay d tie diagrams

EXAMPLE OF AN
INCORRECT APPLICATION
FIG. 1—Two neutral bus-to-ground

bus connections will cause both
main breakers to trip for a fault in
either bus. See page 12 for correct
single point neutral bus-to-ground
bus connection.

FIGURE 2

4-wire dual service with relayed tie breaker D-C control
+
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FIGURE 4
4-wire dual service without rela i r D-C control
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FIGURE 3

4-wire dual service with relayed tie breaker A-C control
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TYPICAL HOSPITAL SYSTEM &

Breaker Load Relay Settingst
(1) Mains All 1200 A, 05 Sec.
(2 Tie All 1000 A, 0.4 Sec.
Power &
(3) Feeders Lighting 800 A, 0.3 Sec.
(5) Feeders* Essential 400 A, 0.3 Sec.
(5) Feeders* Essential 900 A, 0.3 Sec.
(6) Branches Essential 200 A, 0.1 Sec.

peres.

*If all branch breakers on any one feeder are rated 100 amperes
or less, delete branch relays and set feeder relay at 800 am-

tRecommended settings for individual load circuits are 5 amps.,
2 cycles (GR-5 relay).

SYMBOLS
MM TRANSFORMER

(© GENERATOR

[} OVERCURRENT
DEVICE WITH GROUND
FAULT PROTECTION

O @] AUTOMATIC

x TRANSFER
SWITCH
MANUAL
TRANSFE!
SWITCH

CONTINUOUS
WER

C
) 85

SUPPLY

ISOLATED
POWER

R SUPPLY

NORMAL POWER SOURCES

GENERAL
POWER

&
LIGHTING

ZONE-INTE

MAIN

STANDARD
GROUND -—
SENSOR

FEEDER

SUB-

FEEDER

SOURCE

ELAY SE TION
Typica e! j Relay
Setting ay Type
GRZ -4y A 0.4 sec. GRZ-H
!
i
! 400A 0.3 sec. GRZ-H
i
—A
{
. i
0
e 100A | 0.2sec. GRZ-H
10A 0.1 sec. GRZ-L

Note: Unrestrained time (Inst.) is

internally adjustable from
.033 to 0.1 sec.

ALTERNATE SGNRCE
GE ATO)

LT

GENERAL
POWER
&
LIGHTING
|
o] [@O o 0\00 @ O @
6 6 3 |6
I
> 5 ©
2 - Z pd
1= wx g é
< W =S & @
¢ B
w @
g A
I |3 =
@x wd =
7] (&)
EQUIPMENT EMERGENCY
SYSTEM SYSTEM

CKING SCHEME

This coordination scheme is for those few special applications
where exceptionally fast tripping is necessary for all feeders
throughout the entire system to reduce damage.

Note that although the relay time can be reduced appreciably,
the circuit breaker mechanism and arcing time (plus safety
margin) wili still be present.

OPERATION:

a) GRZ-1 will sense a ground fault at A when it exceeds 10
amperes. It will instantly* initiate tripping of the BRANCH
breaker and send restraining signals (transfer from inst.
operation to time delayed operation) to GRZ-2 and GRZ-3
(GRZ-2 and GRZ-3 will then back up GRZ-1 on a time co-
ordinated basis). GRZ-4 will be restrained by GRZ-2 if
ground fault exceeds 100 amperes.

b) GRZ-2 will sense a ground fault at B when it exceeds
100 amperes. It will instantly* initiate tripping of the SUB-
FEEDER breaker and send restraining signals to GRZ-3 and
GRZ-4.

c) GRZ-3 will sense a ground fault at C when it exceeds
400 amperes. It will instantly* initiate tripping of the FEEDER
breaker and send a restraining signal to GRZ-4.

d) GRZ-4 will sense a ground fault at D when it exceeds
800 amperes. It will instantly” initiate tripping of the MAIN
breaker.

*Internally adjustable from .033 to .1 sec.

NOTE: A BLOCK signal (prevents trip) can be sent to the
MAIN in place of a RESTRAIN signal (delays trip).
SPECIAL RELAY FEATURES: Drawout construction
Target standard
Push-to-test button standard
Adjustable time .033 to .4 sec.
Choice of two pick-up ranges:
Type GRZ-H 100-1000 Amps
Type GRZ-L 5-50 Amps

21
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POWER PLANT
AUXILIARY
CIRCUITS

Optimum ground-fault protection of power plant auxiliary
motors and transformers is necessary because these are
loads essential to service continuity.

Ground-Shield can provide sensitivity of 5 amperes
primary fault current. This protection detects faults near
the winding neutrals and prevents iron burning thus pre-
cluding expensive repairs with long down times.

(SEE NOTE)
UP TO 13.8KV

% ~3to 1
A | den )(SEENOTE)
H i
i 033
, 5A
Aoa-—--
5A TIE
L MM

SOLIDLY GROUNDED SYSTEM—Ground-fault currents are maxi-
mum enabling ground relays to protect very nearly 100% of motor
windings.

< (SEE NOTE)_ UPTOI3.8KV _
2
pom S)(s\
A
_5A L
~Hoap——- 54

APPROX.

ww

2.40 ¢ £
2 (1000A) MW Q
LOW-RESISTANCE GROUNDED SYSTEM— -fault currents
el

are limited to about 500-1000A. Grou rotect nearly all
motor windings.

[ YSEE
| NOTE)
|
e
' APPR
2008 TE
HIG TANCE GROUNDED SYSTEM—Ground-fault currents
arg k Il so that relays can be used to sound alarm and also
t the grounded feeder.

Use single-phase Circuit-Shield . overcurrent relay-. type
-51S in residual ground connections.

HIGH-RESISTANC
GROUNDED
SYSTEMS

High-resistance grounded systems give the option of
tripping or merely sounding an alarm upon the occurrence
of a ground fault. Ground-fault current is limiged to 10-15
amperes; sufficient to prevent over-voltage problems
which occur on some ungrounded .

-
|

TRIPS
BREAKER
SA

INTERRUPTABLE
CIRCUIT

ill be taken out of service to locate ground fault
tical time.
T§pe imguits are those which should be cleared immediately
w fault currents are low, perhaps for safety considerations.
seircuits are allowed to trip automatically upon occurrence
of nd faults.

4 wi
i OTO |6‘OV 3PH 3 BE
2 |
A I
200 & !
12 AMP |
SE

A viaz

200 A J

ALTERNATE/ 1 =
- ]

480V 3 PH 3 WIRE Illzoo A

Dvr e O

1 l g I
dber a{v@
5A 200A 5A

]
Ww MCe
M

=

TYPICAL 4160 VOLT SYSTEM — Ground relays are applied on
main and all feeder circuits. Time curves are coordinated with
about 0.2 Sec between series breakers. Excellent ground protec-
tion is obtained for all motor and transformer loads. Relays can
be used for either trip or alarm only on essential circuits.

The 480V solidly-grounded sub-system can be treated as a sep-
arate system relative to ground-fault protection. (Any delta wind-
ing of a two winding transformer isolates ground faults in either
system from affecting the other system).



SPECIAL DETECTING, ALARM, @
TRIPPING & MONITORING SCHEMES

SOLID AND LOW-RESISTANCE GROUNDED SYSTEMS

HIGH-RESISTANCE GROUNDED SYSTEMS

SEE NOTE

(120 TO 600V)

--{0.1]SEE NOT!
] =={01|SEE NOTE
ALARM ¥

-3 o

L 4
(24ovs‘|3.sKV)
l)

4|5A ALARM
D4]10A TRIP
o x
::ﬂ‘ ) SA ALARM P - QZJSA ALARM
;%IOA TRIP 78%}'0‘\ TRIP
ALTERNATE

Application — Where GROUND-SHIELD on main breaker provides
tripping protection and GROUND-SHIELD on feed-
ers provide sensitive alarm and indication. Con-
tinuity of service maintained for low-magnitude
ground faults.

Main — Use standard GROUND-SHIELD, pickup range 200-1200A.

Feeders — Select any round or rectangular sensor size.

Select 5-50A pickup, surface or drawout relay, or
relay self powered. Contact Switchgear Div. for g

sensitivity with GSM relay. Consult your neareg
Office.

*Ground indication can be provided with an ammeter and pu
nected to sensor secondary if desired.

UNGROUNDED SYSTEMS

(240V TO 13.8KV

-

7 ®

stem provides alarm and indicates the feeder on
which first ground fault occurs.

— System selectively trips proper breakers if second
ground fault occurs before first fault is removed.

ain se (2) 5-50A Standard relays and (1) sensor.
ers — Use (2) 5-50A standard relays and (1) sensor.

round indication can be provided with an ammeter and pushbutton con-
ected to sensor secondary if desired.

GROUND WIRE MONITORING SYSTEM

SOURCE LOAD
(480V TO 23 KV)

o m
oW >
@

GROUND PILOT WIRE

R 120V
RELAY
GROUND WIRE

5-CONDUCTORCABLE (50-1000 FTY
(CONNECTS SOURCE TO LOAD)

||,L

Application — Use omp ungrounded systems. Ground relays on
feeders provide tripping protection for second
round fault. This decreases the hazards of con-
ed operation with the first ground fault present
until that fault is located and cleared.

— USe 5-50A standard GROUND-SHIELD system.

igher capacity delta systems it is recommended that the system
| be established and high-resistance scheme used. Contact your
arest Sales Office for recommendation providing single-line diagram
d service continuity needs.

Application—Used to monitor ground wire for portable source
and load equipment for mining and quarry instal-
lations. Provides alarm if continuity of ground wire
is accidentally broken at any time.
GROUND-SHIELD monitor relay is housed in stand-
ard drawout case.

23



24

MOTOR CIRCUIT APPLICATION

FEATURES
e Fast Clearing of Ground Faults
® Low 10 Ampere Sensitivity

* Self Powered

e Standard Oper
L]
L]
L
L]

Easy to Ingtall

Economica

Cable sp S required

Relay C%I hed with universal

dicator

surface bracket.

WIRING DIAGRAMS

N

START
J

CABLE

TYPE o n | CONTACTS SHOWN
GSM < I WITH RELAY IN
SENSOR

W/_—}__i "RESET " POSITHON
2 b o e e e —

6/‘/

CABLE -

|
|
I
!
N '
| i
TYPE | CONTACTS SHOWN !
GSM il | WITH RELAY N |
SENSOR /?_z_é 'RESET'POSITION §_
e -

N TYPE GRM-FC
LOAD RELAY

Connect jumper bar from 1 to 5 o,
(3” Dia.) is used.

GRM SYSTEM
APPLICATION

ers fast, sensitive and inexpen-
aults in individual motor starter
RM-NC) and electrical distribution

sive protection against gr
and contactor circuits (type

systems using molded-case circuit breakers with shunt trips (type
GRM-FC).

and an instantaneous, mechanically latched
10 ampere sensitivity. The ground sensor,

diameters.
OPERATION
T r has a zero current output under normal conditions
si the®*vector summation of current flowing through all phases

erefore, there is no resultant current flow through the sensor.

lock when Type GSM-1 Sensor (2” Dia. window) is used. Remove jumper bar when GSM-2

If a ground-fault occurs, the vector summation of IA 4 IB + IC
isnot equal to zero. The resultant current flow through the sensor
window is the ground fault current, IG. The sensor now has an
output, which is applied to the relay. If the primary ground fault
current exceeds 10 amperes, the relay will instantly operate to
signal the contactor (GRM-NC) or breaker (GRM-FC) to clear the
circuit.

These relays do not require control voltage for their operation,
since their operation indicator is manually reset.

PHYSICAL CHARACTERISTICS

The ground sensor consists of a wound core with a uniformily
distributed secondary winding. The entire assembly is cast in
epoxy. Cable spacers are not required.

The ground relay is furnished in two types (same physical design).
(1) The GRM-NC with a normally closed output contact. (2) The
GRM-FC with form C output contacts. Both relay types are
equipped with an operation indicator and can be furnished with a
universal surface mounting bracket.



RATINGS AND CHARACTERISTICS

PROTECTION — For small individual motors.
For larger motors (50 HP and above) types GR 5
and GRD are recommended.
With contactor circuits use GRM-NC.
With molded-case breaker circuits use GRM-FC.
SENSITIVITY — 10 Amperes rms +10%.
SPEED OF OPERATION —Instantaneous,no intentional time delay.
OUTPUT CONTACT RATINGS — GRM-NC: 15 amperes at 250V
ac or 50V dc; GRM-FC: 10 am-
peres at 250V ac or 50V dc
(RESISTIVE LOAD).

OPERATION INDICATOR — Provided by reset handle.
MOMENTARY WITHSTAND — 25,000 Amperes rms.

SENSOR SIZES — 2" and 3” diameter are stand@rd. (4Mdiameter

special).
SENSOR MOUNTING — To enclose all phase conductors.

SENSOR-RELAY CONNECTORS — At least AWG # 16. (not
er than 300 feet).

TESTING \
LOAD BOX LOAD BOX
| [ :
| Q
RELAY RELAY
[-———- . 120 VAC P 20 vaC
| | SOURCE i | SOURCE
| 30=——T0 \ i |
l 4 O———OHMMETER I |
— l.._.o‘ i \}(,L» e |
o E 1 o R,
| i S ! 80— OHMMETER
SENSOR | | [Sensor | !
(I | L -
é .a |
GRM-NC RELAY GRM-FC RELAY
Relay Handle Position Contact Relay Handle Position Contact 7 — 8
Reset C d Reset Open
Trip pen Trip Closed
L 4
DIMENSIONS
ig
—’I |/2 l‘—
5 oia.MTG —
'®HOLE (2)
1 M —4 T Lk
b 3 1/4 " Type Catalog No. D M w T
3 GSM-1 302C0200 2-1/8 5-1/16 1-1/8 | 1-7/8
/16 OP. GSM-2 | 302H0300 | 3-1/8 6 1-1/8 | 1-7/8

Note: Universal interior mounting bracket available.

All dimensions in inches




DIFFERENTIAL RELAYS FOR
3-PHASE LOADS

FEATURES

* Fast clearing

e Detects Phase-to-Phase
Faults

® 2 Ampere Sensiti

e Semi-flush Drawout

e Shock-proof Tar

e Push-to-Test Bufto

O

Phase-to-Ground

mary Amperes
e

WIRING DIAGRAMS

SUPPLY

TRIP SCR®

L 4

120V AC Control Power \
GRD SYSTEM \

APPLICATION

This GROUND-SHIELD differential sy pu@vides fast, sensitive

protection against phase-to-phas; -to-ground faults oc-

curring in 3-phase motors, gene@actors, etc. This system
S

consists of three solid-co ur sors type GS-5 and one
3-phase, solid-state gro#nd | relay type GRD, which
operates the shunt-tripgevice o circuit breaker. The ground

differential relay andfthe socjated current sensors are con-
nected in a self-balan cheffe. The GROUND-SHIELD differ-
ential system has a sensitigi 2 amperes primary fault current,
operates in 2 cycles, and is¥significantly more economical than
comparable conventional differential relays operated from current

transformers. P
OPERATION fj\NDICATOR
An operatigmpin@icator is provided as a standard feature of the

semiflush d elay.
The op dicator shows international orange when the relay
operate a ground fault. The indicator retains correct

ry independent of control power.
Rese mplished by pressing the reset pushbutton.
-TEST FEATURE

sh-to-test button is provided as a standard feature of the
emush drawout relay.
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52
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o ! RELAY
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o \‘ |
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'OLS_C§<(_Ji *1 : - —‘—r!,.,,,,, | |
GS‘.[ — TRIE SCR—= ‘
|

MOTOR

48V or 125V DC Control Power

This test feature enables one to check the operation of an in-
stalled system by applying an input signal to the relay which then
operates in a normal manner to trip its associated interrupting
device.

The pushbutton is recessed to prevent accidental operation.

THEORY OF OPERATION

Each sensor has a zero current outout under normal conditions
since the current flowing into each phase exactly balances out
with the current flowing out of that phase. Therefore, there is no
resultant current flow through the sensor. If a phase-to-phase or
a phase-to-ground fault occurs, the current summation is not
equal to zero. The sensor now has an output, which is applied
to the relay. If the primary fault current exceeds 2 amperes, the
relay will instantly operate to signal the circuit protective device
to interrupt the circuit. The relay is designed to operate on 120
VAC, 48 VDC or 125 VDC control sources.

PHYSICAL CHARACTERISTICS

The ground sensors are GS-5 (same type used with the GR-5
relay). The ground relay is of a semi-flush design for panel mount-
ing arranged for wiring connections to rear studs. The case is
provided with drawout facilities, target indicator and a push-to-
test button.
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RATINGS AND CHARACTERISTICS

OUTPUT SCR —48V DC; 125V DC; 120V AC
30A for 6 cycles
7.5A for 60 cycles.

PROTECTION —For 3-Phase motors, generators, reactors, resis-
tors, capacitors and similar loads.

SENSITIVITY —2 Amperes primary fault current, phase-to-phase

or phase-to-ground. SENSOR SIZES —2", 3”, .5”, §" diameter are s args
SPEED OF OPERATION —2 cycles or less. (For special sizes or shapes, coffact ygur near-
. - . " . est I-T-E District Sales Office.)
TARGET INDICATION —Prominent, positive, retains position with TEST FEATURE —Built-i h-to-test butt
loss of control power. —Built-in push-to-test button.
INPUT CIRCUIT RATINGS —80,000A for 2 cycles
60,000A for 30 cycles
300A continuous for alarm duty.
TESTING
BE T
AUX Typical bench test circuitgfor and 125V DC relay. (When
ux. mounted and wired in switc lay can be tested with built-in
RELAY
_ LOAD Box IA(SLOW BLOW) push-to-test feature.)
1. Connect relay an the three sensors as shown.
2. Increase the pri rent so that approximately 2 amperes
flow through t ensol¥ window. Auxiliary relay will pick-up
RESET 'I when GRD rg tes. Immediately return the test current
to zero afteffre,
Q‘) REL AY 3.Tor reset push-button to drop out auxiliary
120 VAC :‘ _____ RD relay target reset push-button.
SOURCE SENSOR | 300 SOUNCE 4, % and 3 above, applying test current to terminals
| | AUX. inals 5-6, one pair at a time (in place of terminals
< I | : —— RELAY 32
| , 90—+
| I MOUNTED IN SWITCHGEAR
Il_ J pply 2 amperes through any of the three sensor windows.
Tc - relay will trip the breaker. Immediately return test current
zero.
AUX.
O
IMENSIONS
®
" |
3 Bl'— |
=2 ] |
6% e S z
PANEL
(%)
~P 3 | T
- 3 - 1 :&:«g)
2%
+— I
1 SIDE VIEW 3 -il} 44._
FRONT VIEW DIA.HOLES
na |
[ [ ¥ Catalog Number| D M w T [Clearancet
| e ooy ‘ 34 oSl 302B0200  |2-1/8 | 5-1/16 | 1-1/8 | 1-7/8| ©
l 314—1 ,2‘1 ? 2oL BT 302B0300 3-1/8 6 1-1/8 | 1-7/8 0
i e 3'2 ZHE 06 302A0500 7-1/2 1 1-1/4 V2
S$—r STUD NUMBERS 302A0800 10-3/4 | 1-1/8 | 1-1/4 1
— (BACKVIEW)
All dimensions in inches
tCable spacers are provided with 5” & 8” Toroidal Sensors to maintain

Semi-Flush Mounted Relay—Outline and Drilling

recommended cable clearances from sensor.
Note: Split-Sensors are available, consult your nearest Sales Office for

dimensions.
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SELECTION

ORDERING

RELAYS
To select a GROUND-SHIELD ground-fault protection system the TYPE GR GROUND RELAYS — SURFA
following five items must be considered and specified:
A. Select a relay case type. Choose between surface mounting Operati Control Catalo rs
type (adjustable pickup) or drawout semi-flush design (ad- Tin?:facll?r?le Voltage@| Adjustablez| Adjustable -
justable pickup, adjustable time curves, operation indicator cy sec 5-50A 200 - 1200 A
and test button).
TYPICAL: ..o SURFACE MTG. A 2 .033 202C0131 U@ —
B. Select a control-power voltage for the relay. Choose between g 1(23 12 48 3 C11g} Hll: gggc;gg} UL
48 and 125 volts dc or 120 volts ac. (Applications at 32 and 5 18 3 Vo > c 1U'-
250 volts dc should be referred to Sales Office. For applica- E 24 4 0 131 UL 202832313t
tions at 208, 240 and 480 volts ac utilize a control-power trans- F 30 5 Ak 2820;231 UL
former connected phase-to-phase to reduce to 120 volts ac).
TYPES TYPICAL: .. ... . 120 VAC A 2 .033 2C0141UL —
C. Select a relay pickup range. Choose either GR-200 (200-1200A B 6.1 202C1141UL | 202C1241UL
GR for circuit and bus protection), or GR-5 (5-50A for individual c 12 .2 202C2141UL | 202C2241UL | iy,
motors, transformers, etc.) primary ground-fault ampere D 18 .3 VD 202C3141UL | 202C3241UL
& range. E 24 4 202C4141UL | 202C4241UL | -
GS TYPICAL: GR-200 F 30 .5 — 202C5241UL
D. Select a time-current characteristic curve. Choose from the A 202C0161UL —
family of curves to match the pickup range selected in Item B. B 202C1161UL | 202C1261UL
Select fastest curve for individual load and allow 0.1 to 0.2 120 202C2161UL | 202C2261UL
seconds (0.2 preferred) time delay between each step of VAC 202C3161UL | 202C3261 UL
coordination. (With drawout case, time curve need not be 202C4161UL | 202C4261UL
specified since time delay is adjustable.) — 202C5261 UL
TYPICAL: . ... . . . 0.3 SECOND
E. Select a sensor size. Senso.r Should be Iarge enough to en- TYPE GR GROUND RELAYS—DRAWOUT CASE
close the bus or cable configuration, allowing recommend
clearance from bus or cable to any surface of sensor. Catalog Numbers
TYPICAL: ...... e " x 17" RECTAN -
c 107 x 17" RECTANG Adjustable @ Adjustable ®
Example: Relay catalog 202C3261UL; Sensor catalog 302 Control 5-50A 200 - 1200 A
Voltage ® A,
Adjustable Adjustable i
2, 6,12, 18, 24 cy 6, 12, 18, 30 cy| -
48 VDC 202D6131UL 202D7231UL
125 vDC 202D6141UL 202D7241UL
@ 120 VAC 202D6161 UL 202D7261UL
To select a GROUND-SH'IELD syste r . three items must TYPE GRM GROUND RELAYS
be considered and specified: 10 A Fixed - Inst. Operation Catalog Numbers
A. Select a relay -type, -GR opérate ‘a .contactor or
TYPES GRM-FC to operate a mol a reaker. Application Relay
TYPICAL: ..o Dy U TYPE GRM-NC
GHM B. Select relay mounting. ounted ‘is standard; surface MOTOR CONTROL CENTER
& mounting bracket:is opti STARTERS 202E0413
GSM TYPICAL: ,...... 0 2 v PANEL MOUNTED CONTACTORS (Type GRM~NC) P S
C.- Select a sen i r should be large enoughto en- ot
close the thyee MOLDED CASE 202E0414
TYPICALAY .. o . My oo v ivnlivinasvin J... 3" ROUND BREAKERS (Type GRM-FC)
Example: Rglay gétalogle02E0413; Sensor catalog 302H0300.
s X ooy S S

Catalog Numbers

Instantaneous Operation
2A Pickup

Use with (3) 5-50 A Sensors

Control
Voltage

48 VDC 202D0531
202D0541

202D0561

125 VDC
120 VAC




SPECIFICATIONS

't Note: eBh(j:?us(i:\?elofrea?gPeos‘es purchaser supplied options. /talics denotg¥I-T-
X N
I‘ SENSORS The ground-fault protection described herein is intendegdsigr USg
‘. on a ( ) volt, 3-phase, (3-) (4-) wire (solidly) (low-g€ Mice
i (high-resistance) grounded (delta) (wye) 60 Hz., (sin@le al)
i ‘ service system (with) (without) tie.
Adjustment knobs shall be of the friction type, flush ign, to

avoid accidental movement.

A. FOR MAIN, TIE, FEEDER, AND BRANCH CIRCUITS.
Ground-fault protection shall consist of a ground sensor en-
circling (all phase conductors including neutral jg a 4-wire sys-
tem) (neutral-to-ground connection only) connected to a solid-
state ground relay which initiates i of the (main) (tie)
(feeder) (branch) circuit-interrupting Ground protection
shall be adjustable from 200 to y amperes. Circuit-
interrupter shunt trip and relay sh ate from a (120V ac)

[
[
} TYPE GS GROUND SENSORS (48V dc) (125V dc) control sou
;: Size & Catalog Numbers Select (a) or (b)
| Shape 5-50A 200 - 1200 A (a) Relay case shall _be_ S e (internal swgr.) mounting. TYPES
[, ; Time-current characterigtic shalgrovide (0.1) (0.2) (0.3) (0.4) (0.5) GR
“ 2" Round 302B0200UL 302B0200UL seconds operation at ab 0 tines pickup. &
i 3” Round 302B0300UL |  302B0300UL (b) Relay case sh e drawout type for front of panel
! 5" Round 302A0500UL |  302B0500UL mounting. Time-c cteristic shall be adjustable to pro- (S
8" Round 302A0800UL|  302B0800UL vide 4 time setting ing between 0.1 to 0.5 seconds operation
at about 10 tirg i . Relay shall be provided with a shock-
8" Split Core 302D0800UL| 302D0800UL proof opgratiQp or which retains memory with loss of

10" x 13" Rectanqular — 202B1013UL control shall include a built-in, push-to-test button.
" " 9 B. FOR VIOTORS, TRANSFORMERS, ALSO

10” x 17" Rectangular 302B1017ULYT 302B1017 UL ANCE GROUNDED SYSTEMS

10” x 24" Rectangular — 302B1024 UL )

16” x 20" Rectangular — 302B1620UL otection shall consist of a ground-sensor encir-

tApplication must be referred to the'nearest Sales Office . otection shall be adjustable from 5 to 50 primary
res. Circuit-interrupter shunt trip and relay shall operate
(120V ac) (48V dc) (125V dc) control source.

t (a) or (b)

Relay case shall be for surface (internal swgr.) mounting.
Time-current characteristic shall provide (0.033) (0.1) (0.2) (0.3)
(0.4) seconds operation at about 10 times pickup.

Z (b) Relay case shall be of the drawout type for front of panel
2 mounting. Time-current characteristic shall be adjustable to pro-

~
-

vide 4 time settings ranging between 0.033 to 0.4 seconds opera-
tion at about 10 times pickup. Relay shall be provided with a
shock-proot operation indicator which retains memory with Joss
of control power. Relay shall include a built-in, push-to-test button.

A. FOR INDIVIDUAL MOTOR CIRCUITS

Ground-fault protection equipment shall consist of-a. small-diam=
eter ground sensor encircling all. phase. conductors, connected

TYPE GSM: SENSOR
10 A Fixed - Inst. Operation Ca

Application Size to-a mechanically-latched, manually-reset relay (no contro/ power TYPES
required) which initiates: opening of :the "circuit interrupting ‘de-
MOTOR CONTROL CENTER| 2" | 30268200 (Type GSM-1) vice. Ground protection shall be fixed at 10 primary amperes and  GRM
STARTERS operate instantaneously. Relay shall have (normally-closed output
CONTACTORS 0300 (Type GSM-2) contact for contdctor-holding coil} (normally-open- closed: contacts &
for molded-case breaker).Operationindicator must be included. Out- GSM
02C0200 (Type GSM-1) put contacts should be rated(15A continuous (250V).for normally-
MOLDED CASE closed (holding-coil) duty)or (10A (250V) resistive making duty if
BREAKERS 3 302H0300 (Type GSM-2) normally-open type). Relay. -indicator’ positions shall be ‘marked
“trip’"and ‘‘reset’.

Catalog Numbers
5-50 A

30280200 UL
302B0300UL
302A0500 UL
302A0800 UL

302D0500 UL
302D0800 UL

Sensors




CODES & STANDARDS
1971 NATIONAL ELECTRICAL CODE

230.95. Ground-fault protection of equipment.
Ground-fault protection of equipment shall be

provided for grounded wye electrical services of
NA"“"AI_ more than 150 volts-to ground, but not exceeding

600 volts phase-to-phase for any service discon-
ELEGTRIGAL

necting means rated 1,000 amperes or more. The
ground-fault protection may consist of overcurrent

nnnE - ‘ . devices or combination of overcurrent devices
. and current transformers or other equivalent pro-
13'" o tective equipment which shall operate to cause

the service disconnecting means to open all un-
grounded conductors of the faulted circuit at fault )
current values of 1,200 amperes or more. .

Fine Print Note

When a ‘switch and fuse combination is used, the fuses employed shall be
capable of interrupting any current higher than the interrupting capacity of the
switch during a time when the ground-fault protective system will not cause the
switch to open.

It is recognized that ground-fault protection is desirable for service disconnecting
means rated less than1000 amperes on grounded systems having more than 150
volts to ground, not exceeding 600 volts phase-to-phase.

Ground-fault protection that functions to open the service disconnecting means
will not protect service conductors or the service disconnecting means but wili
limit the damage to conductors and equipment on the load side of the ground-
tault protection.

This added protective equipment at the service equipment will make it necessary
to review the over-all wiring system for proper selective overcurrent protection
coordination. Additional installations of ground-fault protective equipment will be
needed on feeders and branch circuits where maximum continuity of electrical
service is necessary.

UNDERWRITERS’ LABORATORIES

An' independent, not-for- profit
organization testing for public safety.

GROUND-SHIELD has successfully met UL requirements in the areas of:

Construction Temperature  Overload Withstand Component Failure
Performance Calibration Endurance Markings Fault Conditions

OCCUPATIONALSAFETY & HEALTHACT

The 1971 National Electrical Code was officially adopted on March 15, 1972 as
the electrical standard of the Occupational Safety and Health Act of 1970. At the
same time, the term “acceptable” was added to the electrical section of the Act
-and defined as: “An installation or equipment is acceptable to the Assistant
Secretary of Labor, and approved within the meaning of this subpart S: (1)if it is
accepted, or certified, or iisted, or labeled, or otherwise determined to be safe by
a nationally recognized testing laboratory, such as, but not limited to, Under-
writers’ Laboratories, Inc. and Factory Mutual Engineering Corp.; . . .

"
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