
BULLETIN 108 

INSTRUCTIONS for 

, GROUND F AUL T SENSING EQUIPMENT 

\ 

CAT. NO. GFR-1, GROUND FAULT RELAY 

WITHOUT INTERLOCK CIRCUIT 

CAT. NO. GFR-2, GROUND FAULT RELAY 

WITH INTERLOCK CIRCUIT 

CAT. NO. GFS- __ x __ , GROUND FAULT SENSOR 

bolf:s IIVIf:ch. Inc. 

6107 WEST LOU AVENUE 
CRYSTAL LAKE, ILL. 60014 

815 / 459-6900 
TELEX 72·2489 
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GENERAL 

The PUI! 0',(' "I tlie lk'l t.swi I ,·i l r> 
is to s('ns,~ i:.I~';" \0 I',round f;]ult ,l,' 
current px<,;,:,· ,J', :1 pr('~'~l level ;ill _" . 

Fault Rd;l;' ih' ~;l)~ll,d rn.l;.' be LIS''',! 
Trip switch, ':llti:ll~ tripping 01 ;1" 

for indie;]! ill" I'lirposp:; \'rolX'~ 
on proper in ,: . .1 l:lLion. 

DESCRIPTION 

'Ole Crt'l. ;::"il l Ed:J')' is ;,': 
circuit), ;m,i :"i<.< (\.'itll inl-erl,,\ 
current 1,'V1'1 11'[ '.1111(' deLI]' set L II., ' 

;J huill-in t" L'i!l"lIil, t1nd SllllloL t: 
without int('l"' :,1 i ':1 (~I ~i('rvic('. ~'" 
requil-cd fur <'I lull OJ)!': "!: I" 

The Cn" '" , I :i:1 l ~"'l1sur is :;\,:1:' 
,Jindings, Olll' 

POWER 

111(' P( 
;Jeros.'> (,'n'il:' 
l r:Jtls [oml('1 
~;l'ns ing "'1'1; I' 
rpC(1uTK'll,I",1 I' 

oLher th:m :1 I, 

Ih)[lTl.ll orer~lti":1 :1: 

I" ''1't'I:ILe tho G:, d'" 

'In,i I,. T('nnlil" 
~,.',,'d r(;/_:uICltir,:, J 

,:~('(l ill cDnillT:'~: 

,I, '1~''''1 i ~ ;! i\,· 
", ,;1 :.<.-11 Stlll!ll ')'1 . Ii :. 

INPUT SIGNAL 

'Ow illi":l 
in accor'l.JIK<' 
'11,,, Boll.'>\.Ji l, 
h',·sling\l.)11 
I-lindings u·,,· 
Figure 2 T:,' 

OUTPUT 

111(' 0\ili' 

l;:It ing i c; I Ii 

;1·,',11.'11 IS obt"i,n.',! 
III Ill,' wiring tll.I.:: 

I .~" lt~,1 j;:llllL RI'I:I\' 
1 ,'; t\lO' \ r s,'llsor I 

" iI:,,' l\\u:1],,'r llf 

dnb:n.,li()11 ie; :1.< 

;~; 1 :'(J vo 1 ~.s, !\( 

Ill: ,1:;:\, I <ti~I'" 

EXTERNAL RESISTOR 

An ('Xl, :1".1 :,':-'L',l,lf \.5 pr(·/,.,!,· 
ppr Figl1r(~ I, '!i n'J per Figu: " 

RESET 

To ),(·:;,'1 1 il" ,:r(,ilTld F:llli t i{, ::,' 
[rom the l;,~;', ," t,l lhl' "Nonrul' 

,'ault Relay and Ground F'::JUll $('n.'>l'r 
hhm the magnitude of ,1 fault 

,i~~:\.:1l is provided by thC' Grcx)l)d 
·,,'11:: Lo trip a Boltswitch Shunt 

typ(' of discoMecting means I or 
,) of this equirment is df'pcnci1nt 

') t'.;\! fanns: Gffi-l (without interlock 
() Iklth feature adjustable lrip 

"1\.,'('1' indicator light, a trip inrJlC.:1tor, 
'PJS~, to allw testing (If the systl,n 
'ion:il test or indicator pan(>l is 

'. fl(' ~ys t('rn. 
~n wlrious sizes al\d h .. 1S t\JO sets (If 
fo!- testing, 

1~"Lly is 120 Volts AC, ilpplif'd 
bo' )~rol!nd('d. A 75 VA c0nlrr,j 

i"t.l to operate this ground LJll!t 
~I [I"l.tswitch Shunt Trip switch, '11\(, 

;I(j (,r equivalent. AppliC:Jli()[ls USII!!', 

11[,' a larger control tr'l!\Sfpflni'T. 

'",It ·;, .. itch Ground Fault Sensol wir('J 
Sl':lsor must be gr~mdcd S,'I' Fil',OITP 

,;(,d \Jith .. Wcstin~hous(' sensur (Not,·, 
1'1<"" tor"). West lnghOlL<;(' ~;('n<;,\r 

'~,''.'" :1 different tl'nnin31 i.l';Jul Sec 
'I\' L.' .denniters L1borGlOri,'s', 

";:.1l.11~, " Gnd 5, 'nIL' In;l;.'!:'I,,', ::,;-',('1;:' 

ll:,~ tcst circuit. It sholild h.' l:l~l:illr·d 

{he lever on the front of llIP unit 
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SELECTlV.ITY 

Ch distribution systems using more than one ground fault detection device, 
t\oIO 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 settings should hI" carefully selected to assure that the 
device furthest downstrc·am that senses til" fault will trip first, thus allowing 
maxllnlITl continuity of service. 

The second method uses Ground Fault Relays with interlocking. Zone 
selective interlocking also requires careful adjustment of time delay and trip 
current settings. However, the time delay only functions when a device dCMnstream 
is also sensing the fault. Without receiving a signal fran a downstream device, 
the Ground Fault Relay reacts inmediately. This system allows the nearest device 
upstream of the fault to react as fast as possible no matter where the fault 
occurs, thus keeping <!alMge to a minimum. If desired, an upstream device can be 
blocked frem tripping \.Jhen a dO'tlOstream device s~'nses a fault by using the no-trip 
i~t. ~ 

INTERLOCK WIRING (GFR-2 only) 

The interlock wiring terminals are arranged as follows: 
6. Ccmron 
7. Output 
8. Input, timed trip 
9. Input, no-trip 

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

TESTING 

Upon installation of this equipnent it shall be tested in accordance \"ith 
the following instructions. These tests shall be conducted by qualified personnel 
only. 

The proper location of the sensor around the circuit to be protected shall be 
determined. This can be done 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 recorrmended 
procedure: 

l. 
2. 
3. 

Disconnect the power source. 
Disconnect the ?,round bus link. 
Using a "megger' type meter, measure the resistance to ground of 
each phase and neutral, if used. No reading of less than 100 oms 
is acceptable. Readings of I megorrn or more are preferable. 
Note - High-voltage testers and resistance bridges may be used. 

4. Recoo.nec t the ground bond I ink. 
5. Reconnect the poNer source. 

A sUrulated or controlled fault current is to be generated and the reaction 
of the circuit interrupting device observed for correct response. 

r· .. · , 

TEST 

1. [)0pn'ss .. mel hold the blltt('n m.arked "push to test" on the 
front or the Ground Fault :\<·13Y. TIle relay shruld trip 
ill',t,lntly or art",r the' prt".(·t time delay, dependant on 
th" ~ystC'lTl. 

2. Epl'\'I~" the button. 
TIle Il1tcrrupting device should trip whL'I1 the relay trips. 
Operntion of the ground f(\lilt 'I~lit C<1n be pericxlically tested without 

internlpting the sl?rvice. To pprf('n1 this test, the foll~ing procedure 
should be lIsed. 

I. Df'prf'ss and hold the DlllttHI marked "shunt trip bypass" on 
thr front of the relay. 
O!'l'fI'SS the button rJ1..1rk!'d "push to test" until the relay 
trips. Tripping shollid ()«('llr instantly or aftl'r the preset 
t11TlC dC'lay, dependant on til,· systems. 

3. [{('set the Ground Fault !{rhy 
.... lL R"if'as(' the "shunt trip bYr~'LS5" button. 

All (('st results should b(' rrli'rd('d on the provided fonn and retained 
by those in charge of the buildings e]('ctrical installation in order to 
be avail:!hlc to the authority hnvil1:; jurisdiction. 

NOTE 

PropC'r gwunding of this equip'lI'l1t is essential. If the unit does not 
test propf'rly. c\wck to see thit h('lh the rclay dnd the sensor are properly 
grotmded. 

BASIC WIRING DIAGRAM 
bo/'fstNl'feh GROUND FAULT RELAY 

with bo/'fstNl'foh SENSOR 

ABC N 

120 VAC 

1 I 1111, x211 -:- -:-
SHUNT 

TRIP 
COIL 

x1.1 
X3 

FIG. 1 
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50 OHMS. 55 WATT 
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ALTERNATE WIRING DIAGRAMS 

bo/~._Hch GROUND FAULT RELAY 

with WESTINGHOUSE SENSOR 

WESTINGHOUSE GROUND FAUL T RELAY 

with 0011:_.,.,1'1:011 SENSOR 

A B C H r-:;:-

I I 
X2 

X1 

001t __ 11:011 SENSOR Xl. 
I I I I 

FIG. 2 
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TYPICAL WIRING DIAC;:;AM 
ZONE SH.ECTIVE INTE~LOCKING 

ZONE 1 

MAIN 

Z 0 f: [ 2 

FEE[,U1S 

ZONE 3 

BRANCHES 

GFR-2 

6 7 B 9 

L,_,_- :'~] I rU 
-~ TIh -~_ 

G F R - 2 

6 7 8 9 
; . 

'---1 __ _ 

TERMINAL KE'r' 

6 COMMON 

7 OUTPUT 

Grn-] 
o 7 0 

iT 
----t--..J! 1 -I· 

j 

8 INPUT-TIMEO TRIP 

9 INPUT-NO TRIP 

FIG. 3 
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INSTRUCTIONS 
FOR MOUNTING RESISTOR SUPPLIED WITH 

boltswitch® GROUND FAULT RELAY 

• • • • • 
4 Y4 0 ~ 

o ~ 

• • 

SOLDER 

CONNECTIONS 

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 
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