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GENERAL

d The purp o of the Boltswitch £ fauit Relay and Ground Fault Sensor
i is to sense jiuse to ground faelt ceer When the magnitude of a fault
current exco oo preset level an ovt. - ignal is provided by the Ground
B Fault Relay.  ihe sighal may be us -ovtlv to trip a Boltswitch Shunt
' Trip switch, 1nitiate tripping of an @ - type of disconnecting means, or
o for indicotinv purposes  Proper .t o of this equipment is dependant
on proper in.iallaiion.
. DESCRIPTION
i The Cree | ool Helay is : n 1o forms: GFR-1 (without interlock
. v ¥
circult), ami R-7 (with foterlod « - 1), Both feature adjustable Lrip
i current level el ime delay seting: | wwer indicator lighe, a trip indicator,
| a built=in te ' cireuit, and shunt - @ pasy to allow testing of the systom
i without inle:- slion ol serviee, . . . ‘lenal test or indicator panel is
! o requived for roine o full ope . the system.
i ' The Grev! 1L Sensor is L. in various sizes aud has two sets of
{} windings, onv  or aormal eperation anc .. for testing.
I POWER
The poses Lo operdate the Groosl "t Retay is 120 Volts AC, applicd
across Lerminn - boand AL Tenmin o U be prounded. A 75 VA control
i Lrans fommet w0 cond repulation o 0 0 dent to operate this ground fault
|! sensing eqnips b ueed inoconjuitio o ba Boltswiteh Shunt Trip switch.  The
E recaameteled 10 e oy ds oa lees o o [ify e equivalent. -'\ppl:ical.:i(:n.‘i us g
| other than o b itk Shant T e o-cnre a larger control transformer.
|
|
| INPUT SIGNAL
i
'j The inpet <ipnal 1s obtained “oltswiteh Cround Fault Sensor wired
. in accordance ~ith the wiving d - stnsor must be grounded  See Figure ]
' he Boliswite' foronnd Fuult Relaw oo raed with a Wcstinghousu seasor  {Note,
Westinghouse oG thevr sensor 17 Cmenitor’). Westinghouse sensor
wvindings wne i same muber of 0o +oave o different terminal lavour  See
Figure 2 Tht . woebinetion 1s not © 1w Underwriters laboratories.
CUTPUT
The outpat s 170 volts, . cals 4oand 500 The mar e current
R rating, 1s Moo nwash, 3w on '
e
E
4 EXTERNAL RESISTOR
- . AN oxteinl remistor s provade. @othe test circuit, It should he aostalled
; per Figure 4 o wired per Figure !
i

RESET

To resel the vreond Fault Relsn, o the lever on the front of the unit
{rom the "t: ;" 1o the "Nonml ™ sl
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SELECTIVITY

On distribution systems using more than one ground fault detection device,
two methods of selective coordination are available, One method relies solely
on trip current level and time delay settings. The other method involves zone
selective interlocking,

The first method uses Ground Fault Relays without interlocking. The time
delay and trip current setbings should be carelully selected to assure that the
device furthest downstream that senses the fault will trip first, thus allowing
maximum continuity of service.

The second method uses Ground Fault Relays with interlocking. Zome
selective interlocking also requires careful adjustment of time delay and trip
current settings. However, the time delay only funcrions when a device downstresm
is also sensing the fault. Without receiving a signal from a downstream device,
the Ground Fault Relay reacts immediately. This system allows the nearest device
upstream of the fault to react as fast as possible no matter where the fault
occurs, thus keeping damage to a minimum. If desired, an upstream device can be
blocked from tripping when a downstream device senses a fault by using the no-trip
input,

INTERLOCK WIRING (GFR-2 only)

The interlock wiring terminals are arranged as follows:
6. Common
7. Output
8. Input, timed trip
9. Input, mo-trip . ) ) )

All wiring should be #14 or larper twisted pairs of wire with a maximum
distance of 250 feet fram the first device to the last device. The wires should
run separate from main conductors or other wiring. For a typical wiring
diagram see Figure 3. If some time delay is desired on the ground fault unit
furthest downstream, s jumper should be placed between terminals 7 and 8 and the
time delay adjusted accordingly.

TESTING

Upon installation of this equipment it shall be rested in accordance with
the following instructions. These tests shall be conducted by qualified personnel
only.

Y The proper location of the sensor around the circuit to be protected shall be
determined. This can be dome visually, with knowledge of which bus is involved.

The grounding points of the system shall be verified to determine that ground
paths do not exist that would bypass the sensor. The following is a recommended
procedure:

1. Disconnect the power source.
2. Discommect the ground bus link, .
3. Using a "megger’ type meter, measure the resistance to ground of
each phase and neutral, if used. No reading of less than 100 olms
is acceptable. Readings of 1 megohm or more are preferable. .
Note - High-voltage testers and resistance bridges may be used. IaaR
4. Reconnect the ground bond link.
5. Reconnect the power source. .

A similated or controlled fault current is to be generated and the reaction

of the circuit interrupting device observed for correct response.

TEST

1. Depress and hold the buttean marked "push to test” on the

front of the Ground Fault #rlay. The relay should trip

instantly or aftar the preset time delay, dependant on

the system,

2. Belease the button.

The interrupting device should (rip when the relay trips.

Operation of the ground fanlt unit can be pericdically tested without
interrupting the service. To perform this test, the following procedure
should be used.

1. Depress and hold the button marked “shunt trip bypass™ on

the front of the relay.

2. Depress the button marked "push to test” until the relay

trips.  Tripping should occur instantly or after the preset

time delay, dependant on the systems.

3. Reset the Ground Fault Relay

4. Release the "shunt trip bypass” button,

All tost results should be recorded on the provided form and retained
by those in charge of the buildings electrical installation in order to
be availahle to the authority havins jurisdicrion.

NOTE

Proper grounding of this equipment is essential. If the unit does not

test properly, check to see thut both the relay and the sensor are properly
grounded,

BASIC WIRING DIAGRAM
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TYPICAL WIRING DIAGHAM
ZONE SE/.ECTIVE INTERLOCKING

ALTERNATE WIRING DIAGRAMS

| i
ZONE 1 | ZONE 2 | ZONE 3
boltewlteh GROUND FAULT RELAY MAIN | FEELERS I BRANCHES
with WESTINGHOUSE SENSOR
120 VAC | 1
4 4
GFR-2 | | GFR-2
A B C N — __,-_—r rs‘p:lr;r
- - colL ! |
3 & | |
2 Rkl 87 8 9 1 | 678 ¢
WESTINGHOUSE SENSOR 1 & ' | I
I I I l \ - i i
* &4 & ¥ | ]
1 2 3. 4 /5
Yoo
o=t i ]
boftswlfuh” I l
GROUND FAULT RELAY
6 7 3 2 10 | | GFR-2
¢ & o © 9 : |
e VAV AV AV AN | I
50 OHMS, 55 WATT | | 6 7 8 @
WESTINGHOUSE GROUND FAULT RELAY ! ‘ | I
e — — (.l. I
with boltewitoh SENSOR { !
120 VAC - - -
4 A | l
A B € N - SHUNT —1_ ! |
= TRIP =
2o colL i
| GFR~-2
X1 @ |
boltewlitch SENSOR X3 @ TERMINAL KuY I
T 1 T 1 \“ 6 COMMON [ s 78 0
T2 3 Ak 7 QUTPUT |
Lt 8 INPUT-TIMED TRIP L
h 9 INPUT-NO TRIP | -
WESTINGHOUSE i
GRQUND FAULT RELAY

FIG. 2 FIG. 3



INSTRUCTIONS

FOR MOUNTING RESISTOR SUPPLIED WITH
boltswitch® GROUND FAULT RELAY
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MOUNT WITH #8 SCREWS

NOTE: RESISTOR MAY BE MOUNTED IN ANY POSITION.
POTENTIAL ON TERMINALS IS 120 VOLTS TO
GROUND. CONTROL WIRING SHOULD NOT BE RUN
IN DIRECT CONTACT WITH RESISTOR. REFER TO
WIRING DIAGRAM ON SIDE OF RELAY.

FIG. 4





