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Description 
A bas ic Type G FR g ro und fault  protectio n sys­
tem co ns ists of a g ro u nd fau l t  re lay, a g ro u nd 
fau lt cu rrent s e nso r and a disco nnect device 
eq uipped with a s h u nt trip device. This dis­
co n nect device can be a mo lded cas e circuit 
break er, a power circuit breaker, a bo lted 
press ure s witch or other fus i ble d is connect 
device, s u itable fo r appl icatio n with UL Class I 
Gro und Fau lt Sens i ng and  Relaying equ ip­
ment. 

Type G FR g ro u n d  fau l t  relays, cu rrent s en­
sors, test panels and accessory devices are 
l isted by Underwriters' Labo rato ries, Inc. in 
acco rdance with their standard fo r Ground  
Fau l t  Sens i ng and  Relaying Equipment, U L  
1053, u n d e r  F i le  E48381. 

A Type G FR g ro u nd fau l t  protectio n system, 
when pro perly i nstal led on a g ro u nded e lec­
trical system, wi l l  s ense phase to g ro u nd fau lt 
cu rrents .  When the level of fault  cu rrent is in  
excess of the pre-s elected cu rrent pick-u p and 
time de lay s ettings , the G FR relay wi l l  i n itiate 
a trip actio n of a disco nnect device, which wi l l  
open the fau lted circuit and  clear the fau lt.  

The GFR devices a re UL C lass I devices de­
s ig ned to protect electrical equ ipment aga inst 
extens ive da mage fro m  a rc ing g ro und fau l ts .  

Ground Fault Signal Memory 
Arci ng g ro u nd fa ult  currents a re, erratic in na­
ture being caused by the interm ittent strik ing 
and restrik i ng of an a rcing g ro u nd fa u lt.  To 
avoi d the i nstantaneo us resetting of the so l id  
state ti m i ng circuitry every t ime the fa ult  cur­
rent d ro ps to zero, Type G FR g ro u nd fa u lt re­
lays a re eq u i pped with a memo ry res po nse, 
which integ rates these i ntermittent faults 
with t ime us ing a s even s eco nd time co n­
stant. 

Application 

General 
Type G FR g round  fau l t  protective devices are 
des ig ned to be used p rimarily on so l id ly 
g ro unded e lectrical d istributio n  systems 
rated up to a maximum of 600 vo lts , 50/60 Hz, 
to pro vide fo r rapid clearing of a rcing g ro u n d  
faults .  

When p ro perly appl i ed ,  these devices wi l l  
s at isfy the req u irements fo r g ro und fault  p ro­
tectio n of service entra nce eq uipment as o ut­
l ined i n  Sections 2 30 -95 and  5 1 7- 14  of the N a­
tio na l  Electrical co de. When thes e  devices a re 
added to do wnstream feeder and branch cir­
cuits as wel l  as the main  service d is co nnect­
i ng devices as s uggested i n  230-95 and to the 
do wnstream feeders as requ i red in 5 1 7- 1 4, 
additio na l  protectio n wi l l  be provided. 

There a re two bas ic methods of achieving 
selective coo rdination between different 
levels of g ro und fa u l t  p rotective devices in  a 
distr ibutio n system .  

The fi rst metho d  employs adj ustable t ime 
delay and current pick-up s etti ngs to achieve 
se lectivity between u pstream and do wn­
strea m devices .  When pro perly coo rdinated, 
downstream detectio n devices wi l l  use a 
time-current band s etting that wi l l  in itiate a 
downstream tripping o peratio n and clear the 
faulted c ircuit befo re any upstream interrupt­
i ng device tripping actio n can be in itiated.  
This type of coo rdinatio n  necessa rily req u ires 
the longest t ime delay settings to be p laced 
on the upstream devices .  This type of coo rdi­
natio n  is fine if the faults a re a lways 
downstream.  

The s eco nd method is zo ne se l ective i nter­
lock ing in a s ystem em playing zo ne se lective 
interlock ing type devices , s elective coo rdina­
tio n  is sti l l  achieved fo r downstream fau lts by 
the use of ti me-cu rrent band setti ngs . With 
appro p ri ate s ettings, downstream interrupt­
ing devices wi l l  clear the faulted circuit befo re 
any u pstream device can o perate. However, 
with zo ne s el ective i nterlock ing, additio nal  i n­
tel l ig ence is auto matica l ly p rog rammed i nto 
the t ime-current coo rdination scheme to 
a l low fo r variatio ns in  the p re- establ is hed 
t ripping s equence to a l low fo r alternate loca­
tions of the a rc ing g ro u nd fa ult .  A zo ne s elec­
tive interlo ck coo rdinated system provides fo r 
fast tripp ing of the nea rest i nterrupting device 
upstream of the a rcing g ro und fau l t  reg a rd­
less of the pre-set time delay s ettings . With 
this type of protectio n ,  the res ulting systems 
damag e  level is the lowest poss ib le because 
the interru pt ing devices a re a l lowed to clear 
the fau l t  as q uickly as they can res po n d .  

Zo ne interlock wir ing is o nly appl icable to 
Type G FR relays equ ipped with zo ne selective 
interlock i ng. Thes e  relays a re equi pped with 
fo ur  additio nal termina ls 

To make the relays functio n  in a zo ne inter­
lock ing mo de, all relays m ust be of the inter­
lock ing type and additio nal  wir ing co n nec­
tions a re requ i red. Typical co nnections fo r a 
main  with m u lt ip le feeders a nd m ult ip le 
branch circu its is i l l ustrated in  F ig .  1 .  

As s hown by Note 1 i n  Fig .  1 ,  twisted pair wir­
ing m ust  be used fo r interlo ck wir ing to re­
duce the influence of stray magnetic fields in  
s witchbo ards with hig h  am pacity bus sys­
tems . Interlock wiring m ust  be ro uted away 
fro m bus bars and s epa rate fro m co ncen­
trated co ntro l  wire g ro upings . 

U p  to 50- Type G FR relays may be wired i n  
paral lel to trans mit a s ing le s ig n a l  to u p­
stream device. No s upplementary relaying is 
req u ired fo r this functio n .  

Regardless of the t ime delay setting, any in­
terlock i ng Type G FR re lay wil l  res po n d  near 
instantaneo us l y  un less a restraint s igna l­
which is indicative of a g ro u nd fau l t  further 
do wnstream in  the next protective zo ne- acts 
to chang e  the mo de of o peratio n  to the pre-

s et t ime delay. On downstream circu its , it is 
freq uently des i red that a s ho rt ti me delay be 
o bs e rved befo re a tripping actio n is i n itiated . 
This can be acco m plis hed by adding a j u m per 
between termina ls 9 and 10 on the down­
stream relay as indicated by Note 2 o n  F ig .  1 .  
This j u mper s ho u l d  not be used o n  any up­
stream relay as it wil l  defeat the zo ne inter­
lock ing functio n .  

Relay Settings 
The exact i ndividual relay t ime/current s et­
tings wi l l  vary between system i nstal latio ns 
depending u po n  the type of p rotectio n a nd 
level of selectivity d es ired .  The S pecifying 
Eng ineer can best make these decisio ns fo r 
any s pecific instal latio n fo r general  a ppl ica­
tio ns , s ettings as described in  the fo l lowing 
co nditio ns may be co ns ide red. 

Single Zone Level of Protection 
Min imum Pick-up: 20 % of dis co n nect rating . 
I ncrease to maxi m u m  pick-up s etting ( 1200 
Amp) where maxi mum service co ntin uity is 
des ired. 

M in imum Time Delay: 10 cycles . Any faster 
t ime wi l l  invite n uis ance trips .  Increase time 
when more than min imum damag e  level can 
be to lerated.  

Multiple Zones of Protection Without Zone 
Interlocking 
Min imum Pick-up: The pick- u p  s etting of the 
downstream device s ho u l d  sti l l  be no less 
than 20% of the disco n nect rati ng. Succes­
s ive u pstream s etti ngs s ho u l d  be at  least 
o ne step g reater than the nea rest down­
stream device pick-up s etting. 

Min imum Time Delay: The s ho rtest t ime 
poss ible s ho u l d  be used on the branch cir­
cuit downstream .  I ncrease the t ime delay o n  
upstream devices i n  i ncrements of  o ne step 
or more fo r mo lded case breakers and two 
steps o r  more fo r other s lower operating 
type devices .  

Multiple Zones of Protection With Zone 
S elective Interlocking 
Establ is h  t ime/current coo rdi natio n  fo r m u lti­
ple zo nes with zo ne interlock ing . This is do ne 
on the bas is that most fau l ts occur  down­
stream and that the most downstream device 
s ho u l d  be s et to clear the fau l t  fi rst leaving 
upstream devices fo r back-up fault  protec­
tio n .  

Add zo ne interlock i ng to provide fast tr ipping 
of upstream devices reg a rdless of pre-set 
t ime delay fo r fau lts in the u pstream zo nes .  

Where des ired, nearly i nstantaneous o pera­
tio n of downstream devices can be defeated 
where t ime delayed o peratio ns a re adequate. 
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T1n1e Delay Input 
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-�------ ----- --
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Notes: 
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1. W�nng Should be Tw1sted Pa1r, Number 14 or 16 AWG W1th Max1mum D1stance Between F1rst and Last Zones of 250 Feet Route Separate from Power Conductors Do Not 
Ground. On 125VDC GFR's the Wire to Termmal 8 1s Not Used Only One 125VDC Source rs Allowed 

2. Jumper may be Added Between Termmals 9 and 10 on Downstream Relays to Add T1me Delay per D1al Sett1ng Otherwise, Relay w1ll ln1t1a·te Tnp W1thout T1me Delay 
3. Any Quantity-Up to 50-Relays may be Wired 1n Parallel to Prov1de a Smgle Upstream Restraint S1gnal 
4. All Relays 1n a Zone Interlock System Must be ot lnterlock1ng Type. 

Fig. 1: Connection Diagram for Typical Zone Selective In terlocking System 

Available Relay Types 
The G FR g ro u n d  fau lt relays a re avai lab le in 
two bas ic types , ie., with and witho ut zo ne 
se lective interlock ing . Each type relay m ust 
be res et fo l lowing a trip operatio n. Each of 
the bas ic type relays is avai lab le with either 
an e lectrica l ly held or mechanical ly latched 
o utput relay. The e lectrical ly held type must  
be electrically res et remotely- us ual ly v ia  a 
no rmal ly closed, mo mentary pus hbutton  in  
the co ntrol power circuit. I n  th is type, a red 
lamp is provided fo r vis ual  g ro u nd fault  trip 
indicatio n. The mecha nica l ly latched type 
must be manual ly res et by depress ing the 
pus hbutto n on the face of the G FR relay_ Th is 
manual  res et butto n a lso s erves as a mechan­
ical po p-up trip indicato r. 
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Table 1: GFR Relays 
GFR Relay Types 

120 Volt, 50/60Hz Control 
Electric Reset with Zone Interlocking . . . . . . . . _ . .  . 
Electrical Reset without Zone Interlocking ...... . 
Mechanical Reset with Zone Interlocking . . . . _ . .  . 
Mechanical Reset without Zone Interlocking .... . 
125 Volt DC Control 
Electric Reset with Zone Interlocking ........... . 
Electrical Reset without Zone Interlocking ...... . 
Mechanical Reset with Zone Interlocking ....... . 
Mechanical Reset without Zone Interlocking 

Setting Adjustments 
Each type relay is provided with two s witches 
that are adjustable over the range selected. 
The to p adj usting k nob, adj usts the pick-up 
level of the g ro und fau l t  cu rrent. The Botto m 
adjusting k no b  adjusts the t ime delay range.  
After the des i red va lues have been pre-set, 
the adjusting k no bs can be lo cked in pos itio n .  

Table 2 :  Setting Adjustments 
Pick-up Amperes Dial Marking CD 

1-12 1 2 
5-60 5 10 

100-1200 100 200 
Time Delay 
Cycles 10 

CD All adjustments are in discrete steps. 

Catalog Number 

Pick-up Amperes 

1-12 

GFR12EI 
GFR12E 
GFR12MI 
GFR12M 

GFR12EID 
GFR12ED 
GFR12MID 
GFR12MD 

3 5 
15 25 

300 500 

15 25 

5-60 

GFR60EI 
GFR60E 
GFR60MI 
GFR60M 

GFR60EID 
GFR60ED 
GFR60MID 
GFR60MD 

7 
35 

700 

35 

9 
45 

900 

45 

100-1200 

GFR1200EI 
GFR1200E 
GFR1200MI 
GFR1200M 

GFR1200EID 
GFR1200ED 
GFR1200MID 
GFR1200MD 

12 
60 

1200 

60 
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Fig. 2 :  GFR Relay Time-Current Curve 
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Relay Selection 

General 
The s pecific type and pick-up range of re lay 
se lected is a factor of its intended appl ica­
tion, which the s pecifyi ng engineer can best 
determi ne. In general ,  the ratings may be 
s elected on the following general bas is :  

Type of Selectivity 
Relays without zone interlock ing are best 
s u ited for s i ngle level app l ications where it is 
des ired to only s atisfy the min imum requ i re­
ments ofthe N ational  E lectrical Code. Zone 
selective interlock ing type rel ays s hould be 
se lected for m u lti-level system applicat ions 
where only the min imum amount of system 
damage can be tolerated fol lowi ng an a rcing 
g round fault .  

Type of Operation 
Electrically held relays wi l l  s atisfy most appli­
cations where rel iable contro l  power is avail­
able fol lowing a fault  interruption .  Where 
control power is derived from the load s ide of 
the dis connect device and a vis ual  trip ind ica­
tion is des ired, the mechanical ly held relay 
s hou ld  be s elected. Als o, in appl ications 
where the control power is less than rel iable 
and where an a utomatic reset could affect i n­
terlock ing circuitry, the mechanical ly hel d  
relay s hould b e  se lected. 

Time/Current Curves 
The t ime/cu rrent performance curve of a Type 
G FR relay has a flat res ponse,  ie . ,  the operat­
ing time of a ny g iven fault  cu rrent above its 
pick-up s etting is essentia l ly constant. There 
is some s mal l  variation in the lower ranges ,  
but very l ittle .  The pick- u p  and time delay tol­
erances , a re ± 10 % .  

November, 1988 

Ground Fault Sensors 
G round Fault Cu rrent Sens o rs (G FS) a re 
avai lable  in a variety of phys ica l  s izes and 
current ratings to match the a pplication re­
qu i rements of the distri bution system . Sen­
s o rs s hou ld  be s elected to match the ampere 
rating of the s pecified GFR relay. The phys ical 
s ize s hou ld  be se lected to properly encom­
pass the requ ired conductor configuration 
with s pace al lowed for min imum clea rances 
as s hown in the appl icable outl ine mou nt-
ing fig u re. 

Sens o rs a re avai lable with s o l id cores having 
round conductor openings ,  and i n  s plit core 
des igns with various s ize rectangular open­
ings . On the s pl it core des igns ,  one core leg is 
removable to permit ease of instal lation 
around existing conductor assembl ies .  

Ground Fault Cu rrent Sensors are s pecial 
rated cu rrent tra nsformers and m ust be 
appl ied only with Type GF R relays s hown in 
Table 1 .  Sens ors ca nnot be used with any 
other equipment. 

Sensors a re ins u l ated with cast epoxy and 
can be mo unted directly to encl os u re s u r­
faces . Ideal ly, they s hou ld  be instal led so that 
all conductors pass ing through the sens o r  
opening a r e  phys ical ly centered i n  t h e  win­
dow open ing .  Min imum clearances a re s peci­
fied in the a pplicable outl ine, but g reater 
c lea rances wi l l  he lp  reduce any poss i ble error 
s ignals .  Rectang u lar  config urations are pro­
vided with com pensating windings to reduce 
potential error s ignals .  

A l l  sensors a re provided with integral test 
winding for us e u nder s i mulated g round fau lt 
test conditions .  With an input of 1 .2 amps i nto 
termina ls 2-3, a rated output of 240 MA 
s hou ld  be produced in termina ls 1 -3 with a 
tol era nce of ± 1 5% .  

Application Data 
29-762 

Electrical Ratings 

Relay Electrical Ratings 
Control Power Requ i red: 

1 20 Volts ,  50/60 Hz., 0 . 1 25 Amps or 
1 25 Volts ,  De, 0 . 1 25 Amps 

Test Winding Power Requi red: 
1 20 Volts ,  50/60 Hz., 2.5 Amps 

Output Contacts: 
UL Heavy Duty P i lot Rating: 

Page 5 

240 Volts ,  50/60 Hz., 3.0 Amps Conti nu­
ous ,  30 Amps Inrus h 
1 20 Volts ,  50/60 Hz., 6 .0 Amps Continu­
ous ,  60 Amps Inrush 
28 Volts ,  De, 3.0 Amps ,  Inductive Load 
1 25 Volts ,  De, 0 . 5  Amps ,  Inductive L oad 

Zone Interlock , Contacts 8-9: 
O utput Voltage, 6 Volts De 
Rated Amps ,  .0 1 Amps ,  De 

Maximum Dielectric : 
Termina ls to m ounting screw 3000 Volts 

S ensor Electrical Ratings 
Maxi mum System Voltage 

600 V. @ 50/60 Hz. 

Withstand :  
Pr imary Time 
Am� p�s ________ �S� e�c� onds 

200 KA 
50 KA 

4KACD 

0 .05 
0 .3  
Conti nuous 

(j) Except 1 KA on 12 A. Solid Core Sensors 

Dielectric Withstand :  
Windings to  Mounting Holes :  3KV 
Windings to Inner Core Surface: 3KV 
Mounting Su rface to Inner Core Surface: 
3KV 

Maximum Error  Signal With Bolted Phase 
Throug h  Fault :  

12 Am p Sol id Core Sens o rs 1 .0 A @ 
1 44A 
60 Amp Sol id Core Sens o rs 5 .0 A @ 
720 A  
1 200 Amp Solid Core Sens o rs 100 A @  
1 4.4KA 
60/1 200 Amp Spl it Core Sens o rs 100 A @  
1 5KA 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Appl ication Data 
29-762 
Pag e 6 

Ground Fault Test Panel The test panel is avai lable only as a flush, 
cover mounted assembly u nder Cat. No. 
G FRTP or  GFRTPD (for d-e control) as i l lus­
trated on page 1. It is provided with 
switches for i n itiati ng the des i red test 
s equence, a red lamp to s ig n ify a grou n d  
fau lt trip operation, t h e  ava i labi l ity o f  con­
trol power to the test panel, system res et 
and an i nstruction nameplate. 

The test panel is designed to test the g rou nd 
fau lt ci rcu itry i n  the  Type GF R Grou n d  Fau lt 
Relay al ong with its associated discon nect 
with a s i mu l ated, low- l evel test cu rrent from a 
location remote from the disconnect us i ng a 
s eparate power s ou rce. Provis ions are avail­
a ble to conduct a test in  either of two opera­
tional modes : By opening the d is con nect or 
by not opening the disconnect. 

The test panel provides the eas iest and most 
inexpensive method to conduct g rou nd fau lt 
tests on a repeat bas is. Tests can be con­
ducted by qualified ma intena nce personnel  
du ring routine ma intena nce schedules. 

Source Control Power Transformer 120 Volts. 50/60Hz 
Top V1ew � Current I 

' 
A 

I !ili�:�:j �
C

r-

o

_

F

�-;-�a -1 -------
-+-

+-'

l,--

-

cb

-
+'Qt-•

--
-i� GC< '''" f-

L r= r- � r §11 321.-----.., Breaker"-, ,/f �rs �· -!;::::=� 
\j )--)--) ST ++...L--+-cp-----, r-;- -c....r;;h-,5 Ground Fault Sensor - 2 '-+--+-----., 1 � 0) � ) � T 

�---lt--+-t------Jt+' 
IGFS) 'J j Signal Winding� r'�� v Test Windingj I \.3/1--' I 

Contacts Shown in Normal Position 

Relay K1 K2 K3 I 

Normal 0 0 0 L_ Reset X X 0 
Test W/0 Tri X 0 X 
Test W/Trip 0 0 X 

Notes: 

0 Refer to Outline Drawings of Ground Fault Sensor Selected 
to Determine Exact Positioning of Polarity Marks. 

0 Twisted Pair�Number 14 AWG Minimum, 250 Foot Maximum 
IDa Not Route With Power Conductors). 

0 When a Control Power Transformer is Used, Always Connect 
Phase�to�Phase Not Phase�to�Neutral. 

0 
0 

To ElectroniCS _j --

When a Mechanically Reset Relay is Used with a Test Panel, 
Both the Relay and Test Panel must be Reset follow1ng either 
a Simulated Ground Fault Test or Actual Ground Fault� 

Unless Noted Otherwise, Contacts Shown in De·Energized Position. 

Use in Motor Starter Circuits Requires Special Consideration, i.e .. 
Interruption Capability of Contactor. 

Fig. 3 :  Connection Diagram for 120 Volt, 50/60 H z  Ground Fault Relay used with Test Panel 
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Alternate Test Diagrams 
Where des ired, alternate test schemes can be 
uti l ized fo r perio dic testing of the Type G FR 
relay and asso ciated dis co nnect us ing a s i mu­
lated g round  fault  test current. Two s uch test 
schemes are i l l ustrated in F ig u res 4 and 5 .  
Fig ure 4 i l l ustrates the co nnectio ns req uired 
fo r an e lectrica l ly  reset g ro und fault  relay. 
Fig u re 5 is fo r a mecha nica l ly  reset relay. 

In  each of the alternate test diag ra ms ,  the 
s uggested test res isto r rating is 50 o h ms ,  70 
watts . Us ing a 120 Vo lt co ntro l power so urce, 
this wil l  pro duce a test cu rrent of approxi­
mately 200 % of the maximum pick-up setting 
of the G FR relay. S imulated fie ld test metho ds 

120 Volts. 50/60 Hz 
Control Power 

Current 
Sensor 
(GfS) 
CD 

Stgnal 

Test 

s ho ul d  not be used as a ca l i bratio n check of 
the relay. Fu nctio nal  testing o nly s ho u l d  s uf­
fice. 

The Natio nal  E lectrical Co de u nder Article 
230-95-C req ui res that any g ro und-fau lt pro­
tectio n system be perfo rma nce tested when 
first i nsta l led.  The test s ha l l  be co nducted in 
acco rdance with approv ed i nstructio ns pro­
v ided with the eq uipment. A written reco rd of 
th is test s h a l l  be made and s ha l l  be av ai lable 
to the autho rity hav ing ins pectio n j uris dic­
tio n .  

L Opt10nal I' Test 
ReSistor 
Ohms 50 

- -�-� � Reset 

Notes: 

CD Refer to Outline Drawings of Current Sensor 
Selected to Determine Exact PositiOning 
of Polanty Marks. 

0 TwiSted Pa�r-Number 14 AWG Mmimum, 
250 foot Maximum. (Do Not Route With 
Power Conductors). 

0 All Pushbuttons to be Momentary Type Only. 

Optional Ground 
fault lamp 

Contacts Shown m De-EnergiZed PoSition. 

Opttonal Pushbutton 
"No Tnp" 
Shunt Tnp 

Fig. 4: Connection Diagram for Electrical Reset Ground Fault Relay With Separate Test and Reset Devices 

120 Volts. 50/60 Hz 
Control Power 

Current 
Sensor 
(GfS) 
CD 

Stgnal 

Test 

[ .J Optional I' l e st 
Res1stor 
Ohms. 50 
Watts· 70 

- ---- � Reset 

Mechamcal Reset 

Notes: 

CD Refer to Outline Drawings of Current Sensor 
Selected to Determine Exact PoSittonmg 
of Polartty Marks 

0 TwiSted Pa�r-Number 14 AWG Minimum, 
250 foot Maxtmum. (Do Not Route With 
Power Conductors) 0 Hold Depressed During Test and Until 
Mechanical Reset is Accomplished 

(D All Pushbuttons to be Momentary Type Only. 

OptiOnal Ground 
fault lamp 

Contacts Shown in De-EnergiZed Position. 

Optional Pushbutton 
'No Tnp" 0 

Fig. 5: Connection Diagram for Mechanical Reset Ground Fault Relay With Separate Test and Reset Devices 
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Appl ication Data 
29-762 
Pag e 8 

G round Fault Warning Indicator Relay 

This relay can be used to in itiate a remote 
au dio or visua l  warn ing of a low level g round 
fau lt co nditio n .  The no n-adj ustable relay is 
set to pick- up at 30 -50 %  of the pick-u p  s etting 
of the asso ciated Type G FR relay. Thus ,  a 
warning of a s low prog ress i ng ,  high re­
s istance type of arci ng g ro u nd fau lt can be 
trigg ered prio r to the ci rcuit cleari ng actio ns 
in itiated by the Type G FR relay. The relay re­
qu i res a 1 20 vo lt, 60 Hz., co ntro l power source 
and must be used with a Type G FR relay 
equ ipped with zo ne selective i nterlock ing . 

The Warning I ndicato r Relay is a U L  recog­
nized co m po nent and avai lable i n  two 
types .  One type is s elf-res et fo l lowing a 
d imin is hed pick-u p  s igna l .  The other type 
requ ires an  e lectrical reset of co ntro l  power 
no rmal ly acco mpl is hed by a pus hbutto n i n  
t h e  co ntro l  power circu it. 

Additional Required Wiring 
(Not Shown) 

Momentary Pushbutton_.. 
(Add forE lectrical Reset 
Type Indicator Relays) 

Control Power 

0 Contact Closes With Ground Fault Current at 
30-50% of Associated G F R Pick.Up Setting. 

Fig. 6: Connection Diagram for Typical Panel Mounted Ground Fault 

Warning Indicator Relay 

Ground Fault Indicating Ammeter 

This a mmeter, can be used to visu al ly 
mo nito r  the actu al  value of a low level g round 
cu rrent in the d istributio n  circuit .  The amme­
ter, s u itable fo r semi-flus h panel mou nti ng ,  is 
avai lab le in three styles . The am meter s cale 
rating s elected must ag ree with the maxi­
mu m am pere rating of the g ro u n d  fau lt s en­
so r that it is appl ied with . The ammeter is 
used in  co n nectio n with a mo mentary co ntact 
pus hbutto n . 

Typical Ground Additional Required Wiring 
Fautt Sensor (GFS) (Not Shown) 

Fig. 7: Connection Diagram for Indicating Ammeter 
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8 Applicatio n Data 
29-762 

Current PICk-Up 
Ad1ustment 

Time Delay 
Ad1ustment 

I I 
I I 

(+) 

T ermmals 8- 1 1 
Supplied on 
Zone Interlock 

I I I Zone Interlock r�-------_j 
R 

L_-.-1-------.� -T�-T�-----' r D , 
COn�ly �----8-�_§ ____ @ ____ � --- ;::' ______ j 

Zone Interlock Signals 

Fig. 8: Block Diagram for Typical GFR Ground Fault Relay 

Typical System Diagrams 
Basic, typical radial d istributio n system dia­
g rams are provided fo r g uidance; refer to 
Figs. 8A, 88, 8C, 8D and 8E . 

Two m ult iple so u rce distri butio n systems are 
i l lustrated i n  Figs. 8F and 8H. Fig .  8F ill us­
trates a dua l  so urce distributio n  system with 
center po int g ro u nding as a l lowed i n  the N a­
tio nal  E lectrical Co de u nder Artical 250-23a, 
Exceptio n No . 4.  F ig .  8H i l l ustrates a m ultiple 
so urce, mu lt ip le g ro u nd distri butio n system 
with zo ne differential g ro und fault sensing 
metho ds employed. 

Zone Differential GFP Operation Principles­
See Fig. 8H 
In general ,  GFR ( M 1 ) wi l l  o perate o n ly fo r 
g ro u nd faults withi n  Zo ne 1 ,  and G FR (M2) fo r 
Zo ne 2. Th is i ncl udes g ro u nd fa ults fo r 
feeders located i n  these respective zo nes. 

With " M 1 "  and "T" closed and "M2" o pen, 
and with a g ro und fault in Zo ne 2, G FR (M 1 )  
wi l l  not operate to trip "M 1" but, GFR (M2)  
wi l l  o perate to tr ip "T". 

November, 1988 

Tnp Contacts 
G) Dnut on MechaniCal Reset Relays 
CD Omit on Electrical Reset Relays 

Neutral Drsconnect link NEC 230-75 

Service Source 

Groundrng Electrode 
Conductor 

Notes: 

GFP Sensing Method 
o Ground Return 

Type of Protection 
oMrnrmum per NEC 230-95 
oGFP on Mam Only 

Ground Fault Selectivity 

Mam 

----��--��----­
=1 * 
�I 
I 

Feeder) 

Neutral 

o Margmal. Functron ol Feeder Ratmg and Trme/Current Curve Ad1ustabrlity 
*Additional Grounding 

o Not Permrtted Downstream of ServiCe Disconnect per NEC 250-23 (a I 

Fig. SA: Simple Radial System With GFR on Main Only-Ground 

Return Sensing 
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Applicatio n Data 
29-762 
Page 10 

Co nversely, with " M2 "  and "T" closed and 
" M 1 "  o pen, and with a gro und fa ult in Zo ne 1 ,  
G FR ( M  1 )  wi l l  not o perate to tr ip "M2 "  but 
GFR ( M2 )  wi l l  o perate to tr ip ''T''. 

For pro per ly  co-or dinated main ,  tie and  
feeder i nterr u pting devices ,  the feeder relays 
wi l l  always react to c lear a do wnstr eam 
gro und fau l t  pr ior to o per atio n of either the 
main or tie devices. 

Zo ne inter lo ck wir ing  between upstr eam and 
downstr ea m  devices can be included as 
s hown. For th is s ch eme, no cross interlo cking 
with "T" auxi l iary co ntacts is r equired.  

This s cheme may be expa nded to additio na l  
alter nate so urces as lo ng as i nterr upting 
devices ar e avai la ble to iso late any potential 
gro und fa ult on each s ide of the fau l t .  

Alternate Sensor Location 

Notes: 

GFP Sensing Method 
•Zero Sequence. 

Type of Protection 
•Mm1mum per NEC 230-95 
• GFP on Mam Only 

Ground Fault Selectivity 
•Marginal, Function of Feeder T1me/Current Curve AdJustabllity 

*Additional Grounding 

GFS 

•Not Permitted Downstream of ServiCe Disconnect per NEC 250-23 ia) 
• Must Not be on Downstream S1de of Ground Fault Sensor 

Fig. 88: Simple Radial System With GFR on Main Only-Zero 

Sequence Sensing 

Mam 

�'---------.-------

Service Source 

Notes: 

GFP Sensing Method 
• Mam-Ground Return 
• Feeders-Zero Sequence 

Type of Protection 

"- ' 
.'=I Neutral 

•Two Level for Improved ServiCe Contmuity as Suggested by NEC 230-95ib). 
Ground Fault Selectivity 
•Time/Current Coordmation Between Main and [townstream Feeders 
• Feeder Trips Before Main for Downstream Faults 

*Additional Grounding 
• Not Permitted Downstream of ServiCe DISconnect per NEC 250-23ia) 

Fig. SC: Simple Radial System With GFR on Main and Feeders­

Ground Return Sensing on Main 

Notes: 

G FP Sensing Method 
•Main and Feeders-Zero Sequence 

Type of Protection 

GFS 

• Two Level for Improved ServiCe Continuity as Suggested by NEC 230-95 (b). 
Ground Fault Selectivity 
• Time/Current Coordmat10n Between Ma1n and Downstream Feeders. 
• Feeder Trips Before Main for Downstream Faults. 

*Additional Grounding 
•Not Permitted Downstream of Serv1ce Disconnect per NEC 250-23ia)_ 
•Must Not be on Downstream Side of Ground Fault Sensor. 

Neutral 

Fig. 80: Simple Radial System With GFR on Main and Feeders­

Zero Sequence Sensing on Main 
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Appl icatio n Data 
29-762 

Service Source 

Number 1 

Service Source 

Note: See Figure 1 for 
Interlock Wiring Details 

Notes: 

GFP Sensing Methods 
•Main-Ground Return 
• Feeders-Zero Sequence. 

Type of Protection 

Main , .. 
� I 
9- l .= I  

I 

•Two level for Improved Serv1ce ContinUity. 
•zone Selective lnterlockmg tor M1mmum Arcmg Fault Damage 

Ground Fault Selectivity 
•Time/Current Coordination Between Ma1n and Downstream Feeders. 
• Feeder T nps Before Mam tor Fault m Feeder Zone 
•Mam Trips Without Pre-set T1me Delay tor Fault 1n Main Zone 

*Additional Grounding 
•Not Perm1tted Downstream of Serv1ce Disconnect per NEG 250-23 (a). 

Fig. SE: Simple Radial System With GFR on Main and Feeders­

With Zone Selective In terlocking 

Service Source 
Number 2 

Note: Control Power Must be Common to M 1 /MZ/T1e GFR Relays 

Notes: 

GFP Sensing Method 
• Ma1n-Ground Return With Polant1es Arranged to Avo1d Neutral Unbalance 
• T1e-Ground Return 
• Feeders-Zero Sequence 

Type of Protection 

• Multiple level lor Improved Serv1ce Cont1muty 
• Zone Selective Interlocking May be Added tor Minimum Arcing Fault Damage. (See Figure BG). 

Ground Fault Selectivity 
•T1me/Current Coord1nat1on Between Ma1n, T1e and Feeders 
• Feeder Tnps Before Mam or Tie lor Downstream Faults 
•T1e Trips Before Mam to Sect10nalize Mam Bus 

*Additional Grounding 
• Any Add1t1onal Ground1ng Pomts Must be Avo1ded 

Fig. SF: Dual Source System Using Center Point Grounding (NEC 250-23A, Exception No. 4) 

November, 1988 
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Appl icatio n Data 
29-762 
Page 1 2  

GFR 
"M1 

8 I 9 110 111 
L I 

I 

CD 

cp 
I, 
v 

�� 
,---< 
I 

CDI 
�# �-f-cs b -n-

I 
Typical Bus 1 Feeder I 

L __ -< 
GFR -
Fl 

�1 
a--

� .. 

GFR 
Tie 1M2 

-ra 
8 I 9 110 111 

�� II 
-�Tie 

��0 
Tie_ _ 
tJ""I 

..-----� 
CD: 

""�+ r cs 
I I 

.---_j 

GFR -
M2 

8 1 9 110 111 
I I 

,----- CD 
TypiCal Bus 2 Feeder 

GFR -
F2 

Notes : 
CD All lnterconnect1ons Shown 

Should be TwiSted Pair. 

8J9Jlo 111 '11 ,- -.-- cr-CD--op 819110111 

CD Add1t1onal Feeder GFR's May 
be Added in Parallel on E1ther 
Bus 1 or 2 I I I v 

.. l..olll ... ..... 
L__jl CD Add Cell Sw1tch Contacts When 

T1e IS Drawout Construction 
0 Steering Diodes 

I Similar to IN457) 

Fig. 8G: Special Zone Interlocking Wiring that May Be Used With Dual Source System Using Center Point Grounding (See Fig. SF) 

Zone M l 

.i 
Feeder Zone 

Notes: 

Service Source 
Number 1 

;olarity Marks 

Fl�--i c�NoteCD btm Y Load 1 J 
Ground Fault Selectivity 
•Zone D1fferent1al for Fault Area IsolatiOn. 

Service Source 
Number 2 

) 

T --tB GFS 
Y 

J
¥FRtJ Tnp 

t _;,::, M2A -� 
Note CD M2 - r- -'-t -/ M2 

ZSI I I �P _____ _ _j Zone M 
ZSI 

F2 )4------, cf;-Note CD 
v 00-;R 

--; +- F2 
--; +- ZSI 

Load 2 I 
CD Zone Interlock Wir ing Should be Twisted 

Pair. 
GFP Sensing Method 
•Mains/Feeders-Zero Sequence 

Type of Protection • T1me/Current Coord1nat1on Between Ma1n and Downstream Feeders W1th1n Zone 
CD Control Powerfor GFR M 1, GFR M2 and T 

Should be Supplied From Common Source. 
•Two Level for Improved ServiCe Contmuity 
•Zone Selective lnterlockmg for M1n1mum 
Arcing Fault Damage 

• Feeder Tnps Before Ma1n/Tie for Fault 1n Feeder Zone 
•Main Tnps Without Pre-set T1me Delay for Fault 1n Main Zone. 

*Additional Grounding 
• Not Permitted Downstream of ServiCe DISconnect per NEG 250-23 (a) 

Fig. 8H: Multiple Source, Multiple Grounded System Using Zone Differential Sensing 

Westinghouse E lectric Co rpo ratio n 
Distributio n and Co ntro l  Busi ness Unit  
E lectrical Co m po nents Div isio n  
Pittsburgh,  Pennsylv ania, U .S .A. 1 5220 

CD This scheme may be expanded to additional alternate sources as long 
as interrupting devices are available 
to isolate any potential ground fault 
on each side of the fault. 

November, 1988 

=I' � "' a. 
:;· 
c fJl )> 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



e 
Fe brua ry, 1 982 
New I nformation 
Ma i led to: E ,  D,  C/1 908/D B 

Trip Indicator 

Ground Fault Relay 

Removable Link Type 

Turn Screw to 
Lock Settings 

Westinghouse Electric Corporation 
L ow Voltage Bre ake r  Division 
Be ave r, Pe n nsylva nia 1 5009 

Adjusting 
Switches 

' ( 

Appl ication Data 
29-762 

Page 1 

TypeGFR 
Ground Fault 
Protection System 

Red Ground Fault Lamp 

WESTINGHOUSE GROUND FAUlT RELAY TEST PANEL 
UtT WJTIIOUt SU�It£ fiHIUiiPTI(II 

t brtt Stlleto! S.ittfl tt "l«t''\llfld n� Hnlltt 
fit* u� t111U1 lllll.t T•t• "h" 2. lll#l s.tttftl' $:witdl t• "lltnr lthl14 eat uullf! ••• •�• ••••r tuau' "-" "fff", 

a...._.SI�s.rtrh S,r••l tttatn lt "Jtr!HP 
JIST WlHI SDVU:E tlllUtltiJtiOii 

t hfri« all 111!4 Clu•• Jnlt La"''· t lvm $etKWt S.ltt!i t. Ntut" !llt14 on ;ut�tlll ln•l»/1Uttntti1''0Jtll$", 
ltltnt••kll-uhn"Oir· J ht• kteritit s.ifek it "fiUft" ]Mfili ... Utud� hCaiHI o\llliiU lliiiJ$ hn ''Off" 

4 leltut:S.Int•rS.Jtell Sttii!J returu to "let'IIV'' S ltlunitn;!Mihult\•, 
L fl«t1 ,., tltu lffU.n/ftttlf•JU:I 

RESET 

QROUIIII fAULT 
1274CHIG01 

TUl POWEll SElECTOR 
� .. liP 23��03SHOJ� 

Test Panel 

Removable Link 

Typical Ground Fault Sensors 
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Page 2 

Description 
A basic Type G FR g round fault protection sys­
tem consists of a ground fault  re lay, a ground 
fau lt cu rre nt se nsor and a disconnect device 
equip pe d  with a shunt trip device .  This dis­
connect device can be a molded case circuit 
breake r, a powe r circuit bre a ke r, a bolted 
pressure switch or other fusible disconnect 
device, suitable for a ppl ication with UL Class I 
Ground Fau lt Se nsing and Re l aying equ ip­
me nt. 

Type G FR grou nd fau lt relays, cu rre nt se n­
sors, test pane l s  and accessory de vices are 
l isted by U nde rwrite rs' Laboratories, Inc.  i n  
accordance with the ir sta ndard for Ground 
Fau lt Se nsing and  Rel aying Equi pment, UL 
1 053, u nde r F i le E48381 . 

A Type G FR ground fault protection syste m ,  
when prope rly instal led o n  a g rounde d  e lec­
trical syste m,  wi l l  se nse phase to ground fau lt 
cu rre nts. Whe n the' level of fault  cu rre nt is in  
excess of the pre-selecte d cu rre nt pick-up and 
time de lay sett ings, the G FR re lay wi l l  i n itiate 
a trip action of a disconnect device, wh ich will 
open the fau lte d circuit and clea r  the fault. 

The G FR devices a re UL Class I devices de­
signe d  to protect e lectrica l  equ i pment against 
exte nsive damage from arci ng g round fau lts. 

Ground Fault Signal Memory 
Arcing ground fa ult curre nts a re ,  e rratic in na­
ture be ing caused by the inte rmitte nt striking 
and restriking of a n  a rcing ground fault. To 
avoid the instanta neous re setting of t he sol id 
state ti m i ng circu itry eve ry time the fa ult cur­
re nt drops to zero, Type GFR ground fa ult re­
lays a re equ i pped with a me mory response, 
which integrates these i nte rm itte nt fa u lts 
with t ime using a seve n second time con­
stant. 

Application 

General 
Type G FR ground fau l t  protective devices are 
de signed to be used pr imari ly on sol idly 
grounde d  e lectrical distribution syste ms 
rated up to a maximum of 600 volts, 50/ 60 Hz, 
to provide for rapid cle aring of a rcing ground 
faults. 

When prope rly  a ppl ied ,  the se devices wil l 
satisfy the requ ire me nts for ground fa ult pro­
tection of se rvice e ntrance equipme nt as out­
l i ne d  in Sections 230-95 and 5 1 7- 1 4  of the Na­
tional Ele ctrical code . Whe n  these devices are 
added to downstream fee de r and branch c ir­
cuits as we ll as the main  se rvice disconne ct­
ing devices as suggested i n  230-95 and to the 
downstream feeders as requ i red i n  5 1 7- 1 4, 
additional protection wi l l  be provide d .  

There are two basic methods o f  achieving 
selective coordination betwee n diffe re nt 
level s of g round fau l t  protective de vices in a 
d istr ibution syste m .  

The first method e m ploys adjusta ble t ime 
de lay and curre nt pick-up sett ings to achieve 
se lectivity betwee n upstream and down­
stre a m  devices. Whe n  properly coordinated,  
downstream detection devices will use a 
time-curre nt band setting that wi l l  i n itiate a 
downstream tri pping operation and cle ar the 
faulted circuit befo re any upstream inte rru pt­
ing device tripping action can be in itiate d .  
This type o f  coordination necessarily re quires  
the longest time del ay settings to  be place d  
on the upstream devices.  This type of coordi­
nation is fine if the fa u lts a re always 
downstre a m .  

The second method is zone select ive inter­
locking in a syste m empl oying zone selective 
inte rl ocking type de vices, se lective coord ina­
tion is sti l l  achieve d  for downstream faults by 
the use of ti me-curre nt band sett ings. With 
appropriate setti ngs, downstream interru pt­
ing devices wi l l  clea r  the fau lte d  circuit before 
any u pstre a m  device can operate . Howeve r, 
with zone se lective inte rlocking, addit ional  i n­
te l l igence is automatically program med i nto 
the time-current coordination sche me to 
allow for variat ions in the pre-esta bl ished 
tripping seq ue nce to allow for alternate loca­
tions of the arci ng g round fault .  A zone se lec­
tive inte rl ock coordinate d  syste m provides for 
fast tripping of the ne arest inte rrupting device 
upstream of the arci ng ground fault  re gard­
less of the pre-set t ime del ay settings. With 
this type of protect ion, the result ing systems 
damage level is the lowest possi ble because 
the inte rrupting devices a re al lowe d to clea r  
the fau l t  as q uickly as they c a n  re spond.  

Zone interlock wir ing is on ly appl icable to 
Type G FR rel ays equippe d  with zone se lective 
inte rlocking .  These re lays are equi ppe d  with 
four  additional term ina ls  

To make the relays function in a zone inte r­
locking mode ,  all re l ays must be of the inter­
locking type and additional  wiring connec­
tions a re req uire d .  Typical connections for a 
main with multip le fee de rs and m u lt iple 
branch c ircu its is i l l ustrated in Fig.  1 .  

As shown by Note 1 i n  Fig.  1 ,  twisted pair wir­
ing m ust be used for inte rlock wiring to re­
duce the influe nce of stray magnetic fie l ds in  
switchboards with h igh am pacity bus sys­
te ms.  Interlock wiri ng m ust be route d  away 
from bus bars and se parate from conce n­
trate d  control wire g roupings.  

U p  to 50- Type G FR re lays may be wired in 
paral lel to tran smit a s ingle signal to u p­
stream device. No supple me ntary rel aying is 
requ i red for this function.  

Re gardless of the time de lay setting, any in­
te rlocking Type G FR relay will respond ne ar 
instantaneously u n le ss a re straint s ignal­
which is indicative of a ground fault further 
downstream in the next protective zone- acts 
to change the mode of operation to the pre-

set time de lay. O n  downstream circuits, it is 
freque ntly desired that a short ti me de lay be 
observed before a tripping action is i n itiate d .  
This c a n  be accompl ished b y  adding a jumpe r  
betwee n te rmina ls 9 and 1 0  o n  the down­
stream re lay as indicate d by Note 2 on Fig. 1 .  
This jumpe r  should n ot be used o n  any up­
stre am re lay as it  wi l l  defe at the zone inter­
locking function.  

Relay Settings 
The exact individua l  re lay t ime/curre nt set­
tings wi l l  vary betwee n syste m i nsta l l ations 
depe nding upon the type of prote ction a nd 
leve l of se lectivity de sired .  The Specifying 
Enginee r can be st make these de cisions for 
any specific insta l lation for ge ne ra l appl ica­
tions, settings as  described in  the fol lowing 
conditions may be conside red .  

Single Zone Level of Protection 
Min imum Pick-u p :  20% of disconnect rat ing.  
Increase to maxi mum pick-up setti ng  ( 1 200 
Amp) where maxi mum se rvice cont inu ity is 
desire d .  

M i n i m u m  Time De lay: 1 0  cycles .  Any faste r 
time wi l l  i nvite n uisance trips. Increase time 
when more than min imum damage level can 
be tolerate d .  

Multiple Zones o f  Protection Without Zone 
Interlocking 
Min imum Pick-up: The pick-up setting of the 
downstream device should stil l be no less 
than 20% of the disconnect rat ing.  Successive 
upstream sett ings should be a pproximately  
200% g re ate r than the ne a rest downstream 
device pick-up setti ng .  

Min imum Time De lay: The shortest time pos­
sible should be used on the branch circuit 
downstre a m .  I ncrease the t ime del ay o n  up­
stream devices in  incre me nts of 1 0  cycles for 
molde d  case breakers and 20 cycles fo r othe r 
slowe r ope rating type devices .  

Multiple Zones o f  Protection With Zone 
Selective Interlocking 
Establ ish t ime/cu rre nt coordination for m ulti­
ple zones with zone inte rlocking. This is done 
on the basis that most faults occu r down­
stre am and that the most downstream device 
shoul d  be set to clear  the fau l t  first leaving 
upstream devices for back-up fault protec­
t ion.  

Add zone interlocking to provide fast tr ipping 
of u pstream devices rega rdless of pre-set 
t ime delay for faults in the u pstream zones.  

Where desired ,  ne arly instanta neous opera­
tion of downstream devices can be defe ate d 
whe re t ime del aye d  operations are ade quate . 
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Zone 1 

Zone 2 

_J --------------
Zone 3 

Notes: 

Application Data 
29-762 

Page 3 

Trme Delay Input 

CD 
Typ�eal Mam 
GFR 

T yp�eal Feeder 
� GFR's � s 
� c. 
E .E >" 

Typrcal Branch 
GFR's 

1 Wrnng Should be Twrsted Pair, Number 14 or 16 AWG or Larger Wrth Maximum Drstance Between First and Last Zones of 250 Feet Route Separate from Power Conductors Do Not Ground 
2 Jumper may be Added Between Terminals 9 and 10 on Downstream Relays to Add Trme Delay per Dial Settrng Othenwise. Relay wrll lnrtrate Tnp Wrthout Time Delay 
3 Any Ouantrty·Up to 50· Relays may be Wired rn Parallel to Provide a Single Upstream Restramt Signal 
4 All Relays rn a Zone Interlock System Must be of lnterlockrng Type 

Fig. 1: Connection Diagram for Typical Zone Selective Interlocking System 

Available Relay Types Table 1: GFR Relays 
GFR Relay Types Catalog Number �ick-up Amperes 

The G FR ground fault re lays are avai lable in  
two basic types, ie ., with and without zone 
selective i nte rlock ing. Each type re l ay m ust 
be reset following a trip ope ration.  Each of 
the basic type re lays is available with e ither 
an  e lectrical ly he ld or mechan ical ly latched 
output relay. The e lectrical ly he ld type must 
be e lectrically reset re motely- usual ly via a 
normally cl osed, mome ntary pushbutton in  
the control powe r  ci rcuit. I n  this type , a red 
lamp is provided for visual ground fault trip 
indicat ion.  The mechanically l atched type 
m ust be man ual ly re set by de pressing the 
pushbutton on the face of the GFR rel ay. This 
manua l  reset button also serves as a mechan­
ical pop-up trip indicator. 

1-12 5-60 

Electric Reset with Zone Interlocking ................. GFR12EI 
Electrical Reset without Zone Interlocking ............ GFR12E 
Mechanical Reset with Zone Interlocking ............. GFR12MI 
Mechanical Reset without Zone Interlocking .......... GFR12M 

Setting Adjustments 
Each type re lay is provided with two switches 
that are adjustable ove r the range se lected .  
The top adjusti ng knob,  adjusts the pick-up 
level of the ground fault  curre nt. The Bottom 
adjusting k nob adjusts t he ti me delay ra nge .  
After the desired va lues  have bee n  pre-set, 
the adjusting k nobs can be locked in  positio n .  

Table 2 :  Setting Adjustments 
Pick-up Amperes Dial Marking .:::<D:__ _______ _ 

1-12 
5-60 

100-1200 
Time Delay 
Cycles 

1 
5 

100 

CD All adjustments are in discrete steps. 

Relay Selection 

General 

2 
10 

200 

10 

The specific type and pick-up range of re lay 
selecte d is a factor of its i nte nded appl ication,  
which the specifying engi nee r can best de­
te rmi ne. In general ,  the ratings may be 
selected o n  the foll owing ge ne ral basis:  

3 
15 

300 

15 

5 
25 

500 

25 

GFR60EI 
GFRSOE 
GFR60MI 
GFR60M 

7 
35 

700 

35 

9 
45 

900 

45 

100-1200 

GFR1200EI 
GFR1200E 
GFR1200MI 
GFR1200M 

12 
60 

1200 

60 
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Fig. 2 :  GFR Relay Time-Current Curve 

"' !3 10,00 0 
0-­
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2 

1 

.0 5 

.0 3 

.0 2 

1 

.00 5 

.00 3 

.00 2 

00 1 
"' 

- -

�GFR 12 GFR 60 

� "' 

MINIMUM PICK-UP SETTINGS, AMPERES 

! 

0 
N 

-
0 
0 
N 

�GFR 1 200 

MINIMUM PICK-UP SETTINGS, AMPERES 

I 
I 

0 
0 
0 
-

Ground Fault Relay 

Tolerance: 

Time ±10% 
Pick-Up ± 1 0% 

AdJustment: 
Refer to Table 2. 

0 
0 
0 

I 

0 
0 
0 

= 
-
-

-

0 8 8 
� c:i -

1 0,000 � 

5 

3 

::0 
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0 
:I: ,000 
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1. 000 

5 00 

3 00 

2 00 
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1 

5 

3 

2 
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Type of Selectivity 
Relays without zone i nterlocking a re best 
su ited for single level applications where it is 
desired to only satisfy the min imum req uire­
ments ofthe N ational  E lectrical Code. Zone 
selective interlocking type relays should be 
selected for m u lti-level system appl ications 
where only the min imum amount of system 
damage can be tolerated fo l lowi ng an arcing 
g round fault .  

Type of Operation 
Electrically held relays wi l l  satisfy most appli­
cations where rel iable control power is avail­
able fol lowing a fault  interruption .  Where 
control power is derived from the load side of 
the disconnect device and a visual trip ind ica­
tion is desi red, the mechanical ly held relay 
should be selected. Also, in applications 
where the control power is less than rel iable 
and where an  a utomatic reset could affect in­
terlocki ng c ircuitry, the mechan ical ly he ld 
relay should be selected. 

Time/Current Curves 
The time/current performa nce curve of a Type 
G FR relay has a flat response, ie . ,  the operat­
ing time of any g iven fa u lt cu rrent above its 
pick-up setting is essential ly constant. There 
is some smal l  variation in  the l ower ranges, 
but very l ittle .  The pick-up and time delay tol­
erances, are ± 1 0 % .  

Ground Fault Sensors 
Ground Fault  Current Senso rs (GFS)  a re 
avai lab le in a variety of physical sizes and  
cu rrent ratings to  match the  appl ication re­
q uirements of the d istri bution system .  Sen­
sors should be selected to match the ampere 
rat ing of the specified GFR relay. The physical 
size should be selected to properly encom­
pass the requ ired conductor configu ration 
with space al lowed for min imum cl eara nces 
as shown in the a ppl icable out l ine mou nt-
ing figure. 

Sensors a re avai lable with sol id cores having 
round conductor openin gs, and in  spl it core 
desig n s  with various size recta ngu lar  open­
ings. On the spl it core designs, one core leg is 
remova ble to permit ease of instal lation 
around existing conductor assemb lies. 

Ground Fau lt Current Sensors are special 
rated cu rrent tra nsformers and must be 
appl ied only with Type G FR relays shown in 
Ta ble 1 .  Sensors can not be used with any 
other eq uipment. 

Sensors a re insu lated with cast epoxy and 
can be mo u nted directly to enclosure sur­
faces. Idea l ly, they should be instal led so that 
a l l  conductors passing through the sensor 
opening are physica l ly  centered in  the win­
dow open ing .  M i n imum clearances are speci­
fied in the a ppl icable outl i ne, but g reater 
clearances will he lp reduce any possib le error 
signals.  Rectangu lar  config u ratio ns are pro­
vided with compensating windings to reduce 
potential error s ignals .  

Al l sensors are provided with integral test 
winding for use u nder s im u lated ground fau l t  
test conditions. With an  input of  1 .2 amps into 
termina ls 2-3, a rated output of 240 MA 
should be produced in  terminals 1 -3 with a 
tolera nce of ± 1 5% .  

Appl ication Data 
29-762 

Page 5 

Electrical Ratings 

Relay Electrical Ratings 
Control Power Req uired : 

1 20 Volts, 50/60 Hz., 0 . 1 25 Amps 

O utput Contacts: 
UL Heavy Duty Pilot Rating : 

240 Volts, 50/60 Hz., 3.0 Amps Continuous 
1 20 Volts, 50/60 Hz.,  6.0 Amps Continuous 
28 Volts, De,  3 .0 Amps, Inductive Load 
1 25 Volts, De, 0.5 Am ps, Inductive Load 

Zone Interlock, Contacts 8-9: 
Output Voltage, 6 Volts De 
Rated Am ps, .01 Am ps, De 

Maximum Dielectric : 
Termina ls  to mounting screw 3000 Volts 

Sensor Electrical Ratings 
_llt1_a�imum_ �ystem Voi�JJe 

600 V. @ 50/60 Hz. 

Withstand : 
Primary Time 

�rn ps 
_____ 

Seconds 
_ _ __________ _ 

200KA 
50KA 

4KAG:l 

0.05 
0.3 
Conti nuous 

CD Except 1 K A  on 1 2  A. Solid Core Sensors 

Dielectric Withsta nd : 
Windings to Mounting Holes: 3KV 
Windings to Inner  Core Surface: 3KV 
Mounting Su rface to I n ner Core Surface: 
3KV 

Maximum Error Signal  With Bolted Phase 
Through Fault :  

12 Amp Solid Core Sensors 1 .0 A @ 
1 44A 
60 Amp Solid Core Sensors 5.0 A @ 
720A 
1 200 Amp Solid Core Sensors 1 00 A @  
1 4.4KA 
60/1 200 Amp Split Core Sensors 1 00 A @  
1 5KA 
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Ground Fault Test Panel The test panel is avai lable o nly as a semi- -
flush,  cover mounted assembly u nder Cat. 
No. GFR TP as i l l ustrated on page 1 .  It is pro­
vided with a selector switch for in itiati ng the 
desired test sequence, a red lamp to sign ify a 
g round fault  trip operation ,  a n  amber l ig ht 

The test panel is designed to test the ground 
fau lt c ircuitry i n  the Type G FR Ground Fault 
Relay along with its associated discon nect 
with a s imulated, low-level test cu rrent from a 
location remote from the disconnect using a 
separate power source. Provisions are avai l­
able to conduct a test in  either of two opera­
t ional  modes: By opening the d isconnect or  
by not  open ing the d isconnect. 

to indicate the avai lability of test power to the 
test panel, and a n  instruction nameplate. 

The assembly requires a 1 20 Volt, 50/60 Hz. 
Control power source for operat ion.  The total 
maxi m u m  bu rden on the test panel is 300 VA. The test panel provides the easiest and most 

inexpensive m ethod to conduct ground fault 
tests on a repeat basis .  Tests can be con­
ducted by qua l ified maintena nce person nel 
during routine maintena nce schedu les .  

-� 
;z 

S1 X 
S2 0 
S3 X 
S4 0 
S5 X 
S6 0 
S7 0 
sa 0 
S9 X 

Notes: 

Source Control Power Transformer 1 20 Volts 50/60 Hz � Current I 
Breaker � r-,.------------+--+--' 

" 1 I� 2 c£ -
-
-

'"6 

Top View 
GFR Relay 1--l 1--

-

f:�r----13 >------" I  (f':J� Ground Fault Sensor� -���t������������������-tt-;=====::::::::� 
CD 1::.0...}-)-� ST cp c=----1..2_l_�� (GFS) 

� L__�Sll 
, a 1 

Contact Position rl Signal Winding --;, 

c. ., t;; � 
� � 0 

;z 

0 0 
X X 
0 0 
X X 
X 0 
0 X 
0 X 
0 0 
X X 

c. 
c. E 

·-= � -c  >-- ., 

:€ � �  !: u.... c.. 
_ .., ., 
� c: Cl � 5 c!; 

0 
X 
0 
X 
0 
X 
X 
X 
0 

I I � i� '-�1--+-v--
Te
-
st
_w_
in
-
di
-
ng
_---;
,v..:._'_, 

V 

���-�1 \� I �+-�-------------��M-� I I I I � I � ----��-'-1,--J I 2L,-J.., I J I-'-4 ,-J5Y 1 sT 7 I s  l s i  Contacts Shown m Normal Pos1tion 

Load 
-� : 1 -r=�1==��1 fffff l lm�1r2;§����5J

D

C---, 
Selector Switch > I S2 :- ReSistor S4> � 1 : Contacts iii 2 2 2 ; R

1 
Ground Fault '--S3

1 nS82 I � S5 �� 1 S9 
� .  I� I�S7 t.:2:.._ _ __.J G ' 2 1 I IL L2 ____ __, 

Ground Fault I A __ Test Power Ava1lable I Sfi 
2 i' Lamp Contacts . ---------'========'--'==::::"::'-'::::' .. _____ __J 
Catalog No GFRTP Test Panel 

CD Refer to Outline Drawmgs of Ground Fault Sensor Selected 
to Determme Exact PoSitionmg of Polanty Marks 

(!) When a Mechanically Reset Relay is Used With a Test Panel, Both The Relay and:Test Panel 
Must be Reset Following E1ther a Simulated Ground Fault Test or Actual Ground Fault Q) Tw1sted Pa�r-Number 14 AWG Minimum. 250 Foot Maximum 

(Do Not Route W1th Power Conductors) 
G) When a Control Power Transformer is Used. Always Connect 

Phase-to-Phase-Not Phase-to-Neutral. 

@ Unless Noted OtherwiSe, Contacts Shown m De-EnergiZed PositiOn. 
® Use in Motor Starter Circuits Requires Special Consideration, i.e. Interruption Capability of Contactor. 

Fig. 3:  Connection Diagram for Ground Fault Relay Used With Test Panel 
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Alternate Test Diagrams 
Where desired, a lternate test schemes can be 
util ized for periodic testing of the Type G FR 
relay and associated disconnect using a s imu­
lated g round fau lt test cu rrent. Two such test 
schemes are i l lustrated in Figures 4 and 5. 
Figure 4 i l lustrates the con nections required 
for an electrical ly reset g round fau lt relay. 
Figure 5 is for a mechanical ly reset relay. 

In each of the a lternate test diagrams, the 
suggested test resistor rating is 50 ohms, 70 
watts. Using a 1 20 Volt control power source, 
this wi l l  produce a test current of a pproxi­
mately 200% of the maximum pick-up setti ng 
of the GFR relay. S imulated field test methods 

120 Volts. 50/60 Hz 
Control Power 

Current 
Sensor 
iGFS) 
CD 

Signal 

Test 

should not be used as a cali bration check of 
the relay. Functional testing only should suf­
fice. 

The N ational E lectrical Code under Article 
230-95-C requi res that any g round-fa u lt pro­
tection system be performance tested when 
first instal led. The test shal l  be conducte.d in 
accordance with approved i nstructions pro­
vided with the equipment .  A written record of 
this test sha l l  be made and shal l  be avai lable 
to the authority having inspection jurisdic­
t ion. 

ReSistor 
Ohms: 50 
Watts: 70 

---- - � Reset 

Application Data 
29-762 

Page 7 

Notes: 

CD Refer to Outline Drawmgs of Current Sensor 
Selected to Determine Exact Positioning 
of Polarity Marks 

CD Twisted Pair-Number 14 AWG Mimmum. 
250 Foot Maximum. (Do Not Route With 
Power Conductors) 

CD All Pushbuttons to be Momentary Type Only. 

Optional Ground 
Fault lamp 

Contacts Shown 1n De-Energized Position. 

Optional Pushbutton 
' 'No Trip'' 

Shunt Trip 

Fig. 4: Connection Diagram for Electrical Reset Ground Fault Relay With Separate Test and Reset Devices 

120 Volts. 50/60 Hz 
Control Power 

Current 
Sensor 
iGFS) 

CD 

Test 

L Optional I' lest 
Resistor 
Ohms: 50 
Watts 70 

Mechan�eal Reset 

Notes: 

CD Refer to Outline Drawings of Current Sensor 
Selected to Determme Exact Positioning 
of Polanty Marks. 

CD TwiSted Palf·Number 14 AWG M1mmum. 
250 Foot Maximum. (Do Not Route With 
Power Conductors) 

CD Hold Depressed Ounng Test and Unt1l 
Mechanical Reset IS AccompliShed 

@ All Pushbuttons to be Momentary Type Only 

OptiOnal Ground 
Fault lamp 

Contacts Shown m De·Energlled PositiOn 

Opt10nal Pushbutton 
·No Tnp" CD 
Shunt Tnp 

Fig. 5: Connection Diagram for Mechanical Reset Ground Fault Relay With Separate Test and Reset Devices www . 
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Ground Fault Warning Indicator Relay 

This relay can be used to in itiate a remote 
audio or  visual  warn ing of a low level ground 
fau lt condition .  The non-adj ustable re lay is  
set to  pick-up at  30-50% ofthe pick-up setti ng 
of the associated Type G FR relay. Thus, a 
wa rn i ng of a slow progressi ng,  h igh re­
sistance type of arci ng g round fau lt  can be 
triggered prior to the circuit clearing actions 
in itiated by the Type G FR relay. The relay re­
q uires a 1 20 volt, 60 Hz., control power source 
and must be used with a Type GFR relay 
equ ipped with zone selective interlocking.  

The Warning I ndicator Re lay is U L  l isted and 
avai lable i n  two types. One type is self-reset 
fol lowing a d imi nished pick-up s ignal .  The 
other type req u ires an  electrical reset of con­
trol power normal ly acco mp lished by a 
pushbutton in the control power circuit. 

CD The amber light turns "On" on ly during a test sequence. 

Addrtronal ReqUired Wrrrng 
)Not Shown) 

Typrcal Warmng lndrcator Relay 

Typrcal Remote Mounted 
Warnrng Lrght Momentary Pushbutton 

tAdd tor Electncal Reset 
Type lndrcator Relays I 

1 20 Volts. 60 Hertz.Control Power 

(D Contact Closes Wrth Ground Fault Current at 
30·50% of Assocrated GFR Prck�Up Settrng 

Fig. 6: Connection Diagram for Typica l Panel Mounted Ground Fault 

Warning Indicator Relay 

Ground Fault Indicating Ammeter CD 

This  am meter, can be used to visual ly 
monitor the actual  value of a low level  g round 
current i n  the distri bution circuit. The am me­
ter, su itable for semi-flush panel mounting, is 
avai lable in  three styles. The am meter scale 
rating selected must agree with the maxi­
mum am pere rating of the ground fau lt  sen­
sor that it is appl ied with. The ammeter is 
used in  connection with a momentary contact 
push button .  

Typical Gromd 
Fautt Sensor iGFSi 

A B C N 

Additional Required Wrnng 
!Not Shown) 

Fig. 7: Connection Diagram for Indicating Ammeter 
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Terminals 8- 1 1  
Suppl1ed on 
Zone Interlock 

Current P1ck-Up 
Adjustment 

Tune Delay 
Adjustment 

I , I 

Appl ication Data 
29-762 
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,.------..-------,
( + )-1 

I I I Zone Interlock r�--------J 
R 

'-----,--1 -----,1--,---r----'1 I r D , 
c�-n-ly �----�-�_§ _______ @ ____ :::' --- � _ _ _ _ _ _  j 

Trrp Contacts 

Zone Interlock S1gnals 
G) Dm1t on Mechanrcal Reset Relays 
CD Dm1t on Electrical Reset Relays 

Fig. 8: Block Diagram for Typical GFR Ground Fault Relay 

Typical System Diagrams 
Basic, typical radial d istribution system dia­
g rams are provided for g uida nce ; refer to 
Figs. SA, 88, 8C, 80 and BE. 

Two multiple sou rce distri bution systems a re 
i l lustrated i n  Figs. SF and 8H.  Fig.  SF il lus­
trates a dual  source distri bution system with 
center point grounding as a l lowed in  the Na­
tional E lectrical Code under Artical 250-23a, 
Exception No. 4. Fig . 8H i l l ustrates a mult iple 
source, multiple g round distri bution system 
with zone differential ground fau lt sensing 
methods em ployed . 

Zone Differential GFP Operation Principles ­
See Fig. SH 
I n  general. GFR (M 1 )  wi l l  operate only for 
ground faults with in  Zo ne 1, and GFR (M2)  for 
Zone 2. Th is incl udes ground fa ults for 
feeders located in these respective zones. 

With " M 1 "  and ' 'T' '  cl osed and "M2" open, 
and with a g round fa u lt in Zone 2, G FR (M 1 )  
wil l  not operate to trip " M  1 "  but, GFR ( M2) 
wil l operate to tr ip 'T'.  

Neutral Disconnect L1nk NEC 230-75 
Mam 

----1r�---.-------
c. l * 

Service Source 

Grounding Electrode 
Conductor 

Notes: 

GFP Sensing Method 
• Ground Return 

Type of Protection 
• M1mmum per NEC 230-95 
• GFP on Mam Only. 

Ground Fault Selectivity 

� I  
I 

Mam Bonding 
Jumper 

Feeder) 

•Marg1nal; Funct1on of Feeder Ratmg and T1me/Current Curve Adjustablhty 
*Additional Grounding 

• Not Permitted Downstream of Serv1ce 01sconnect per NEC 250-23 (a) 

Neutral 

Fig. SA: Simple Radial System With GFR on Main Only- Ground 

Return Sensing 
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Conversely, with "M2" a n d  "T" closed and 
" M 1 "  open, and with a ground fa ult in  Zone 1 ,  
G FR ( M  1 )  wi l l  not operate to trip "M2" but 
GFR (M2)  wi l l  operate to trip "T". 

For properly co-ordinated main ,  tie and 
feeder interrupti ng devices, the feeder relays 
wil l always react to clear a downstream 
ground fa ult  prior to operation of either the 
main  or  tie devices. 

Zone interlock wiring between upstream and 
downstream devices can be incl uded as 
shown. For this scheme, no cross interl ocking 
with "T" auxi l i a ry co ntacts is requ i red. 

This scheme may be expanded to additiona l  
alternate sources as long as i nterrupti ng 
devices are avai lable to isolate any potential 
ground fa ult on each side of the fault .  

Alternate Sensor Location GFS 

* 

Neutral 
Service Source 

Notes: 

GFP Sensing Method 
• Zero Sequence 

Type of Protection 
• Mimmum per NEC 230·95 
•GFP on Mam Only. 

Ground Fault Selectivity 
•Margmal; Function of Feeder T1me/Current Curve Adjustabil ity 

*Additional Grounding 

Feeder) 

• Not Permitted Downstream of Serv1ce D1sconnect per NEC 250·23 (a) 
•Must Not be on Downstream Side ol Ground Fault Sensor. 

Fig. 88: Simple Radial System With GFR on Main Only-Zero 

Sequence Sensing 

T'-----.-------.---

Service Source 

Notes: 

GFP Sensing Method 
• Mam-Ground Return 
• Feeders·Zero Sequence 

Type of Protection 

= 1  * 
� :  Neutral 

•Two Level lor Improved Serv1ce ContmUity as Suggested by NEC 230·95 (b) 
Ground Fault Selectivity 
•T1me/Current Coordmat10n Between Main and [/ownstream Feeders 
• Feeder Tnps Before Mam tor Downstream Faults 

*Additional Grounding 
• Not Permitted Downstream of Serv1ce D1sconnect per NEC 250·23 (a) 

Fig. SC: Simple Radial System With GFR o n  Main and Feeders­

Ground Return Sensing on Main 

Notes: 

GFP Sensing Method 
• Main and Feeders·Zero Sequence 

Type of Protection 

GFS 

• Two Level tor Improved Service ContinUity as Suggested by NEC 230·95 (b) 
Ground Fault Selectivity 
•Time/Current Coordmation Between Main and Downstream Feeders. 
• Feeder Tnps Before Main tor Downstream Faults. 

*Additional Grounding 
• Not Permitted Downstream of Serv1ce Disconnect per NEC 25D·23 (a) 
•Must Not be on Downstream Side ot Ground Fault Sensor 

Neutral 

Fig. 80: Simple Radial System With GFR on Main and Feeders­

Zero Sequence Sensing on Main www . 
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Cl 

Service Source 
Number 1 

Application Data 
29-762 
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T--'
j
�
·
�---

*
_
M
_
a
_
in
_,
z
.
o
_
n
_
e � 

9- l ,:: , 
I 

Service Source 
"' 

5 
N 

<= 

� 

1 
Note: See Figure 7 for 
Interlock W11ing Detatls 

Notes: 

GFP Sensing Methods 
• Mam-Ground Return 
• Feeders-Zero Sequence 

Type of Protection 
• Two Level for Improved ServiCe Conttnutty 
• Zone Selective Interlocking for Mimmum Arcmg Fault Damage 

Ground Fault Selectivity 
•T1me/Current Coordmat1on Between Main and Downstream Feeders 
• Feeder Tnps Before Matn for Fault m Feeder Zone 
•Matn Tnps Wtthout Pre-set Ttme Delay for Fault 1n Main Zone 

*Additional Grounding 
• Not Permttted Downstream of Servtee DISconnect per NEC 250-23 (a) 

Fig. 8E : Simple Radial System With GFFt on Main and Feeders­

With Zone Selective Interlocking 

Service Source 
Number 2 

"' 
<= 
0 

N 

"' 
-c 

"' 
"' 

� 

Note: Control Power Must be Common to M1 /M2/Tte GFR Relays 

Tnp 
� - - -- -
1 

Notes: 
G F P Sensing Method 
• Mam-Ground Return Wtth Polanttes Arranged to Avotd Neutral Unbalance 
• T1e-Ground Return 
• Feeders-Zero Sequence 

Type of Protection 
• Multtple Level for Improved ServiCe Conttnutty 
• Zone Selecttve lnterlocktng May be Added for Mtntmum Arcmg Fault Damage (See Figure 1 1  G). 

Ground Fault Selectivity 

Tnp 
-----, 

• Tm1e /Current Coordmat1on Between Mam, T1e and Feeders 
• Feeder Tnps Before Mam or Tte for Downstream Faults 
• Tte Tnps Before Mam to Secttonaltze Matn Bus 

*Additional Grounding 
•Any Addttional Groundmg Pomts Must be Av01ded 

Fig. SF: Dual Source System Using Center Point Grounding (NEC 250-23A, Exception No. 4) www . 
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Appl ication Data 
29-762 

Page 1 2  

GFR 
Ml 

8 I 9 l i D I l l 
I I 

I 

0 

cp 
� v .. 

�� , - --I 
G) :  

�# T1e_ -)'-
cs b i--

I 
Typ1cal Bus I Feeder I 

L _ _ _ 
GFR -

F l  

B I9 I IO I 11 'M I I I v 

�1 GFR -
a -, T1e 

�� 
8 I 9 l i D I l l 

I I 
-� T1e -,-----;;-

... .. 

1� �l 0 
-, a � - - �  

G) :  �� T1e 
_

_ 

�+ 1) -.  cs 
I 
I 

� - -_j 

ro-CD-----c 

L..oll ..... 

GFR -M2 
8 I 9 1 10 111 
I J 

r----- 0 
Typrcal Bus 2 Feeder 

GFR 
F2 

8pj10j l l  

L_j l  

Notes: 

CD All Interconnections Shown 
Should be Tw1sted Parr 

0 Add1t1onal Feeder GFR's May 
be Added in Parallel on Erther 
Bus I or 2 

G) Add Cell Sw1tch Contacts When Tie IS Drawout Construction 

0 Steering Diodes 
Fig. SG : Special Zone Interlocking Wiring that May Be Used With Dual Source System Using Center Point Grounding (See Fig. SF) 

1 1 
GFS ( 
M IA ( 

I 
Zone M l *____,., 

' 
}' Hf+-

Service Source 
Number 1 

;olanty Marks 

I 
· ·r- '�l� I l_ ZSI ___ _!'_'P _ _ _  

ZSI 
Phase 

T 
w - GF"s�,NoteG)r-GFS -

Service Source 
Number 2 

-!-- -
Neutral 1 -

M2B �y M 1 B 
T -!-1 Note{-

G) - :---"-- '-"-' 
Equrpment Ground Bus 

- �----�����--------�--�r--+�- - - - - ==}0 
_.--'==:.::.c.. .... _-+-+-----=-c::..:::.==--+--+-------------t-.... ---t--t-----4t-- r-- - - - - - - - 3 

F1 )4------l ,p- NoteCD 

i b� m  · 

Feeder Zone 
Y Load 1 [ 

Notes: 

GFP Sensing Method 
• Marns/Feeders-Zero Sequence 

Type of Protection 
•Two Level for Improved Serv1ce Cont1nu1ty 
•Zone Selective Interlocking tor M1n1mum 
Arc1ng Fault Damage 

Ground Fault Selectivity 
•Zone D1tferentral tor Fault Area lsolat1on 
•T1me/Cunent Coordrnat1on Between Main and Downstream Feeders With1n Zone 
•Feeder Tnps Before Main/Tie tor Fault rn Feeder Zone 
•Ma1n Tnps Without Pre-set Time Delay tor Fault 1n Ma1n Zone 

*Additional Grounding 
• Not Permltled Downstream ol Serv1ce Drsconnect per NEC 25D-23 (a) 

Fig. SH : Multiple Source, Multiple Grounded System Using Zone Differential Sensing 

Westi nghouse E lectric Corporation 
Low Voltage Breaker Division 
Beaver, Pen nsylvania 1 5 009 

CD Zone Interlock Winng Should be Twisted 
Parr, Refer to 4.2.2.1 

0 Control Power tor GFR M 1. GFR M2 and T 
Should be Supplied From Common Source 

G) Refer to 5 8.3.6 
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