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GROUND PROTECTION SYSTEMS

INSTRUCTIONS FOR GROUND-SHIELD GROUND FAULT PROTECTIVE SYSTEM
TYPE GR-200 {200-1200 AMPERES) SURFACE AND DRAWOUT MOUNTED

APPLICATION

The GROUND SHIELD ground fault protective system
provides fast sensitive protection against all ground faults
on grounded electrical distribution systems. The system
consists of a special design current transformer which is
called a ground sensor and a solid siate selay. The ground
sensor encircles all phase conductors and the neutral
conductor if supphed, and provides an output to the
ground relay when a ground fault occurs in the circuit. The
ground relay operates the shunt trip device on the circuit
breaker.

In some applications, the ground sensor can be put
around the neutral connection 1o ground ta operate the
masn protective device.

RECEIVING, HANDLING, STORAGE

tipon receipt of the GROUND-SHIELD system (when not in-
cluded as a pant of a switchboard) sxamine for shipping damage.
If damage or loss is avident, file a claim at once and promptly
notify the nearest Brown Bover] Sales Office. Use normal
care in handling 10 avoid mechanical damage. The GROUND-
SHIELD system has no moving parts and if kept reasonably clean
d dry, has no practical limit to its operating life.

MAINTENANCE AND RENEWAL PARTS

No maintenance is required on the GROUND-SHIELD
system. Should the relay be damaged physically or elec-
teically due to improper connections or application, 1t is
recommended that a new relay be ordered from the
factory. When ordering the relay, state the type relay,
catalog number, control voltage and seriat number of the
relay.

"SIZE AND RATING

Application to circuits is independent of circuit current
rating. Sensors are selected by physical opening necessary
to accommaodate conductors.

Relays are selected by the time current curve character-
istic desired, control voltage of the system, and type
mounting required.

INPUT AND OUTPUT CIRCUIT DUTY RATINGS

For input and output circuit duty ratings, refer to tables
shown at top of page 6.

ALARM CONTACT

On semi-flush relays, where ordered, a single pale double
throw contact is wired to the relay rear terminals 9, 10 and
11 for additional use. {9 to 10 normally open, 10 to 11 nor-
mally closed.) The rating of this contact is 3 amperes con-

tinuous. To accomplish this feature with the surface relay,
an auxiliary relay is required.

INSTALLATION
MOUNTING

The sensor should be mounted so as to enclose all phase
conductors and the neutral conductor if supplied (but not
the ground conductor}. For applications other than dual
source, the connection between neutral and ground must
be made ahead of the sensor. In applications where the
neutral connection 10 ground is readily available, the sensot
can be mounted on this connection. On four wire systems
with dual sources, special consideration must be given to
the mounting of the sensors. Check the factory on the use
of the Charge Control relay for these applications.

Cable conductors should be bundled tightly and cen
tered in the sensor window. Rectangular sensors should be
applied with 1% inch or more clearance from the sensor 10
the nearest current carrying bus. The sensor should not be
mounted in a manner that would put stress on the
mounting bushings.

For information on installation of split sansors, refer to top of
page 5 and page 10.

The sensor mounting dimensions are shown in Figures 1
and 2 for round and rectanguiar sensors respectively.

The reiay should be mounted in a location where the
pick-up setting s accessible and can be adjusted at any time
without danger to the operator. Relay mounting dimen-
sions are shown in Figures 3 and 4. Relays are available in
surface mounted and semi-flush panel mounted type cases.
The semi-flush relay has drawout facilities.

When mounting a ground sensor over shielded cable or
metal sheathed cable, certain precautions must be taken so
that proper relay operauion is assured.

Shielded Cable

On shielded cable, the shieiding tape must be connected
to ground at a point on the cable side {opposite switchgear
bus side) of the current sensor. 1f the ground wire is con-
nected to the shietd on the switchgear bus side of the sensor
window, the ground wire must be brought back through the
sensor window before being connected to the ground bus.

Metal Sheathed Cable

When a ground sensor is applied over sheathed cable
which is terminaled at a pothead, the pothead mounting
must be insulated from ground (600 volt insulation level)
and the ground wire from the pothead body brought back
through the sensor window before being connected to the
ground bus.
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CONNECTIONS

Wiring dagrams are gwen in Figures 5 1o 8 Wirey from
the sensor 10 the relay should be at least #14 gauge wire
and no more than 100 teet in length Larger wire should be
used tor greater distances Total lead resstance of wires
from sensor to relay should be no more than 0.5 ohm.

A circuit breaker suniliary switch 52a, should always be
used in series with the shunt trip coils to prevent thermal
damage to the tripping circuit.

SETTINGS

The relay minimum operating current {pick-up serting) is
adjustabie from 200 to 1200 Amperes. The time current
curves of each reiay are preset al the factory. The surtace
type retay has one preselected time curve. The semi-flush
mounted relay has three time curves which can be adjusted
in the field.

OPERATION OF AUXILIARY RELAYS WITH GROUND
SHIELD RELAYS

The output circuit of the ground shield relay consists of
a sificon controlled rectifier {SCR) which is turned on [con-
tact closure) by the uming circuit and is heid “on” by the
flow of coit current.

In A.C. application, approximately 0.1 amperes is re-
quired to insure that the SCR is held on. (The outpul circuit
is designed sucn that all coils having less than 980 ohms,
60 hz impedance, will guaraniee the required holding cur-
rent down 1o 90 Vac.

In D.C. apphication, auxiliary relays with coil resistances
greater than 10 ohms/V must have a paralle! resistor added
across the relay coil. Recommended resistance values are:

NOMINAL MAX. RECOMMENDED
VOLTSD.C. OHMS  WATTS WATT RATING
48 1000 36 20
125 2500 B 20
TESTING

NOTE: It is recommended that a FUSE be inserted in
series with the control power jeads to protect the relay
while being tested. This fuse should be a 1 ampere slow
blow, such as Chase Shawmut Cat. No. TRM, or Litteltuse
Type 3AG.

HIGH POTENTIAL TESTS

Do not apply high voliage tests 10 solid state relay
circuits. If a control wiring insulation test is required, bond
all terminals together before applying 1est voltage.

OPERATION INDICATOR

An operatign indicator is provided as 2 standard feature
of the semiflush drawout relay.

The opetation indicator shows international orange when
the relay operates due 10 2 ground fault. The indicator 1e-
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1ains correct status memory independent of control power
Resel is accomplished by pressing the reset pushbution
-

CAUTION: Do not poke the orange 1arget with pointed
object. it can be eauly damaged

OPERATIONAL TESTS

It is not necessaty to schedule periodic maintenance and
testing ol this ground protection system. However, if tests
are desired 10 confirm the proper functioning of the ground
system, one of the followmng procedures can be used

A. Mounted in Switchgear

Tests should be made on a de-energized mamn
cwcuit, 11 tests are to be made on an energized
circuit, be sure to take all necessary precautions

1. Se1 the relay a1 200 ampere pick-up.

2. Loop a test coil of ten (10} turns of approx
imately #14 wire through sensor {CT) window

3. Apply control power 10 the circuit breaker trip
circutt.

4. Apply 2% amperes through test coil {250 ampere
wrnst. The relay will tp the breaker. Imme
diately return the test current 1O Zero alter
breaker operation.

5 If breaker does not trip, interrupt the mput
circuit immediately, then check continusty of trp
circuit inctuding trip coil This can be done by
shorting out studs 3 and 4 on surface relay or
studs 7 and 12 on semi-flush relay.

CAUTION: Relay output SCR will be damaged unless
an “a’" auxihary switch opens tnp circuit
after trip operation.

B. Bench Test — (without circuit breaker}

1. Connect relay and sensor as shown on page 6.

2. Set the relay at 200 ampere pick-up.

3. Run the primary current up SO that approx-
imately 250 ampere-turns are on the sensor
primary. Auxiliary relay will pick-up when
GR-200 reilay operates. Immediately return the
test current to zero after relay operation.

4. To repeat test, push reset push-button to drop out
auxiliary relay.

CALIBRATION TESTS

If accurate calibration tests for minimum operating

“current and time delay are required, they should’be made

by the primary current method using sensor and relay asa
system.

Approximate checks can be made of system pick-up
current by monitoring operation using time settings and
current values as shown on relay with 10% tolerance.

Time current curves, shown on page 6, can be approximated by
using test arrangemant shown on page 7.
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GROUND PROTECTION

SYSTImS

Figure 1 — Toroidal Ground Sensors — Quthine
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Figure 2 — Rectangular Ground Sensors — Outline
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Number Sue | L w R M N T
30281013 {10x13 |13 | 10 |1-3/4 [14-3/4 [11-3/4 |1.1/2
Catalog 30281017 [10x17 117 | 10 J1-3/4 ]18-3/4 |131-3/4 1172
Numhe ¢ D '] " 1 30281024 [10x24 |24 | 10 [1-3/4|25-3/4 1 11.3/4 |1-5/8
30281620 {16x20 |20 | 16 |1-3/4[21-3/4 | 17-3/4 |t-1/2
202802090 2-1/8 5-1/186 1-1-8 1-7-8
0280100 3-1/8 6 -1 8 1-78 v
30280500 5 1-1.2 1 1 i—= v iy e
b4 .
30280800 a 10-3 4 | 1-1-8 1 id . T ' 1
| .
30200800 8 10-3. 4 1-5°8 1-3°8 i ( ™ ) LY
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a [ P L
NOTE: HRound cable spacers are provided with the 2 larger i l g To% gagmtwe e T "i’} | ! i
sensors to maintasn clearances from sensor. Spacers add to i K 4 A ! ,‘ -
outside dimensions 1 inch {for D=5 or 2 10 3 inches {for D=8}, % ¥ ¥ ﬁ_.' Q__j
Spacers reduce inside dimension 1 1nch {tor D=5} or 2 inches . a R o E :
ttor D=8 . =il o et mOLLS wrja ik - -
Catalog
NOTE: Number Size | W | L M Y T H
1. Apply wath minsmum 1 inch clearance from sensor 302L0724 7x2 7 2 22172 23172 2 2-1/2
1o conductors. 302L 0725 Ix25)| 7 2% | 261/2 ¢} 2112 | 2 | 2112
2. Ground Fault relay connects to terminals S1and S2. (30210727 | 7127 72 1 22 | 2892 | 29172 ) 2 | 2.2
3 Shorting hink required T to S1. 302L0731 7?x 31 7 N 32.1/2 | 331/2 2 | 242
302L0737 Tx37| 7 37 | 382 | 39172 ] 2 | 2172

CAUTION: Sensors are 600V class devices. Follow air snd surface clsarance requirements of slectrical squipment designs.
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Figure 3 — Surface Mounted Relay—0Outline and Dnilling

NOTE: All dimenwons are in inches.
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Figure 4 — Semi-Flush Mounted Relay —-Qutline and Drilling

For rectangu'ar split serscrs sce hanauook sheel 18 1 2 page 3.
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PRECAUTIONS FOR INSTALLATION OF 8 INCH ROUND SPLIT SENSORS CAT 302D0800 UL

1 Handle the disassembled halves with cate 10 prevent
dust o1 melallic particles from setthng on the ron gaps
Gap surfaces should be perfectly CLEAN prior 10 re
assembly

2. When mounting, make sure there 18 np mechanicat
stress imposed on either gap by LOOSELY bolting the
sensot 1o the supports using locking type nuts which lock
on the bolt threads.

For Rectangular Split Sensors see pape 8.

WIRING DIAGRAMS

NOTE ¢ System neutra! to ground ’ connection must be on source side of ground sensor DO NOT ground neviral gnywhere
downstream trom sensor location
NOTE 2 Control power source should have sufliceent capacily 1o sccommodale trp coil infush current and 1o avoid excessive
voltage collapse duting operaticn
NOTE 3 Optional charge control teature with this feslure provided. an external contac! closure across the charge control
terminals of the ground relay defeats the operation of the relay. This feature is usudliy reguired on 4 wire dusl service
apphcations Consuit factory lor wining details
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Figure 5 — Type GR-200 Surface Mounted Relay. 120 Vac
Control Power.
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Figure 7 — Type GR-200 Semi-Flush Mounted Relay. 120
Vac Controt Power.

(Alatm contacts are resetl by pushing targel reset button)

+ each hall of sensor. Later designs have two mounting holef

3. Eariy design models had only one mounting hole «

tn each half so that sensor can be supported TIGHTLY bf
two bolts «1n ONE SENSOR HALF ONLY.

4. Cables should be spaced from sensor using th
potyester SPACERS provided. Spacers may be omited o
cables are bundied (taped) together and bundle is kept %1
to 1" from sensor.

Figure 6 — Type GR-200 Surface Mounted Relay. 48 or
125 Vdc Control Power
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Figure 8 — Type GR-200 Semi-Flush Mounted Relay. 48V
or 125 Vdc Control Power.
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AGEL §
INPUT CIRCUIT DUTY RATINGS .
TIME-CURRENTY
Amperes of CHARACTERISTICS
Ground Fault Current ,
Momentery (2 Cycles) 106, 000 \ I ]
Short Time (% Second) 85,000 s \\ "&Eﬁ——!-mA
Continuaus 3,000 = ‘ \QM;S
z \ -2 SEC URVE C-
§ N
OUTPUT CIRCUIT DUTY RATINGS : \.._ggtc CURVE B-200
-
Max. Current, Amps RMS or AVE, E
Nominal
Yoltage Rangs | 0.033 Sec.| 0.25 Sec. 1 Sec. Cantinuous o4
125 Vdc 70-140 30 12.9 1.5 ]
4 vac | 28-80 30 12.5 1.5 1 02— 6 20 40
120 Vac | 50-130 30 12.5 1.5 - CURRENT IN MULTIPLES OF SETTING
OPERATION TEST CONNECTIONS (see page 3)
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1k -
{ "
nESET
RELAY
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Figure 11 — 120 Vac Semi-Flush Mounted Relay

Figure 10 — 48V and 125 Vdc Surface Mounted Relay
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Figure 12 — 48V and 125 Vdc Semi-Flush Mounted Relay
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RELAY CALIBRATION TESTS USING SYNCHRONQUS TIMER
Loop 20 turns of wire through sensor and appty 20 amperes
Set relay at 200 smperes pickup. Current is two {2) multiples o1 this pickup setting
LDAD BOX
o —g———
120 VAl 12O VAC
ey weaY
B
'
I
|
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!
R l: RELAY '
|- orom O 108
1 M- MOTON
|
-
NOTE - THEER RECORDS GROUNT RELAY PLUS AUX RELEY TR
]
Figure 13 — Time Curve Test Circuit ) Figure 14 — Time Curve Test Circuit
120 Vac Surface Mounted Relay 48 and 125 Vdc Surface Mounted Relay
LOAD BOX LOAD BOX
T O ——
120 VAC DC SUPPLY (&) 120 WAl
SUPPLY SUPPLY
S+
|
|
|
i
! R - RELAY
) € =CLUTON R- RELAY
| M- MOTOR € - CLUTC™
I M- MOTOR
]
4 SYNC HRONOUS TIMER
NOTE TIMER RECORDS GROUNS K:n PLUS AU R{LAY Tt
Figure 15 — Time Curve Test Circuit Figure 16—Time Curve Test Circuit

120 Vac Semi-Flush Mounted Drawout Relay 48 and 125 Vdc Semi-Flush Mtd. Drawout Relay
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RECTANGULAR SPLIT CORE GROUND SENSORS
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Catalog
Number Size w L v K NL A [ ] NS c
30ITONT Tx17 7-1/8 17-1/8 95/8 195/8 ) 6.5 65 2) 45
0270724 Tx24 7-1/8 24-1/8 9-5/8 26-5/8 (4) 85 85 in 4.5
( 02TAT27 Ix2? 7-1/8 -27-1/8 85/8 29.5/8 (L)) 85 &5 n 45
30770730 7x 30 7118 w0178 95/8 325/8 s 6.5 [ 83 2 &5
0270737 Tn3? 7-1/8 37-1/8 $5/8 29-5/8 [{.1] 8.5 85 2 45
02T 1010 10x 10 t0-1/8 10-1/8 12.5/8 12-5/8 2 85 as 0 65
0271017 ILERNS 10178 17-/8 12-5/8 19-5/8 (] 66 8.5 2 6.5
0271024 1W0WxM 10178 24178 125/8 26-5/8 4 6.5 85 ¥y 65
30271030 10x 30 10-1/8 30-1/8 12578 32-5/8 {5} 8.5 85 [F4) 8.9

Nete:

1. Caution. Sensors are 600V class devices. Follow air and surface clearance requirements of slectrical equipment designs

2. Apply with minimum 1 inch clearance from sensor to conductors.

3. Ground Fault relay connects to terminals S1 and 52.

4. Shorting link required T and $1.

5. Any sensor leg is removable. The sensor is shipped with the mounting flanges toward the outside. The sensor can be
reassembled with the flanges inside.

8. When assembling use care 10 avoid damage to laminations.

7. Recommended tightening torque far corner bolts is 40 in-Ibs. Do not overtighten. Wae recommend that stack ends be coveredor
sprayed with rust inhibiting coating such as silicons grease.

8. Reconnact all corner lead connectors. Observe color code.

Thess Instructions da not purport 10 cover all details or veriations in squipment nor to provide
for every possible contingency 1o be met in connection with installation, operstion, or
maintenance. Shoutd further information be desired or should particular problems arise
which are nol covered sulficiently lof the purchaser's purposas the matter should be relerred
to Brown Boven Electric.

BBC Brown Boveri Electric, Inc.

Manulaciurer of +-T-E Elacincas Power EQuipment

™ tve Relay Operath
207 Witmer .. Horsham, PA 19044, (5] ITHI0
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