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1.0  GF – GROUND FAULT OPTION (HAND-HELD TRANSGUN)

The design of the optional GF (Ground Fault) circuit is meant to fulfill the recommended requirements
of  RWMA’s Bulletin 5-015.68.04 (Figure 2.1) and AWS J1.1. (Figure 2.2) The recommended standard
is typically called out to protect operators in hand-held transgun applications.

To understand the operation in more detail, see Wiring Diagram 421533-001 and the Weldsafe 5000
manual in Appendix A. Since CR1 (Weldsafe 5000) operation is discussed in Appendix A, its design
will not be discussed further. The GF option monitors specifically the transformer load and the ground
connection to it.

1.1  GROUND FAULT DETAILS

Weld transformer primary wires are passed through T5 (transformer/coil). Current will be summed by
T5 and the difference sent to CR1. CR1 will monitor this current and will close a contact at the RWMA
specification of 15 mA. These contacts pass 120 VAC, developed on the primary of PS1 (power
supply 1), to the ST (shunt trip) on CB1 (circuit breaker 1). When the voltage is applied, the contacts
of the breaker will open. Timing of this action will be within the RWMA recommendation of 60 ms.

A push-to-test circuit is composed of SW2 (push button switch 2) and R80 (10k resistor). When
SW2 is closed, a current is developed from the primary voltage windings (120 VAC) of PS1, through
R80 (approximately 20 mA), and is passed through T5.

1.2  GROUND DETECTOR

It is important that the control and gun be well grounded in the case of a high current fault to ground.
This low impedance will allow properly designed upstream breakers to open before the voltage on the
gun gets over 48 VAC. To insure a low resistance connection between the gun and control, CR1
(Weldsafe 5000) monitors the connection between the gun case and control ground via R82-2. The
detect wire is routed from the gun case through the transgun cable to R82-2. From there, the signal is
passed through SW4 and on to CR1. SW 4 is a push-to-test switch for the GND detection circuit.
When pressed, R82 (1 ohm resistor) is inserted in series with this detect lead to perform the push-to-
test feature.

When the CR1 measures 1 ohm or greater in the ground path, a separate set of contacts in CR1 relay
will close. These contacts are in parallel with the EL and GF contacts and will pass 120 VAC from the
primary windings of the Valve transformer to the ST of the CB1 and remove voltage to the control
within 60 ms.
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2.0 GF – GROUND FAULT OPTION (HAND-HELD TRANSGUN) (cont.)

RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION OCT. 1995

BULLETIN 5-015
SAFETY STANDARDS FOR CONSTRUCTION AND

GUIDE FOR INSTALLATION AND OPERATION
BUL 5-015.68 GROUNDED CIRCUITS AND EQUIPMENT GROUNDING

.04 Special considerations for Portable Transguns
(a) Portable Transguns – shall be grounded per Article 250 of the National Electrical Code and
require the use of (1),(2) and (3) listed below:

NOTE— Conduit or Raceways shall not be used as the grounding conductor.
NOTE— The intention of these requirements is to ensure that the grounding conductor to the transgun is sized

correctly to allow sufficient ground fault current to flow for a time long enough to trip an upstream circuit
breaker or other protection device. As a general guideline, the resistance of a grounding conductor
should be maintained at a value to ensure the continuous and unrestricted flow of available ground fault
short circuit current until the circuit protection device removes voltage from the equipment.

(1) Grounding Integrity – The welding gun transformer case and secondary shall be grounded
and protected by fail safe circuitry designed to immediately disconnect line voltage
from the transgun via a circuit breaker with shunt trip or a circuit breaker with undervoltage
trip. The combined clearing time shall not exceed 60 mS. A sensed value of grounding
conductor resistance in excess of one ohm by the ground integrity monitor would be
considered an inadequate ground [referred to in paragraph 5-015.68.04(a)(2)]. A push-
to-test circuit providing a 1 ohm resistance between the sense lead and ground will be
included to verify the operation of the ground integrity circuit.

NOTE— The ground integrity monitor operation shall not depend on a programmable device.

(2) Ground Fault Current Relay – A sensitive, fail safe, ground fault relay with a maximum
trip point of 15mA must be used to provide protection against differential ground fault
leakage currents. The ground fault relay must immediately disconnect line voltage from
the Portable Transgun via a circuit breaker with shunt trip or a circuit breaker with
undervoltage trip. The combined clearing time shall not exceed 60 mS.

A push-to-test circuit supplying a test fault current, through the sense coil of 20mA
maximum will be included to verify the operation of the ground fault relay.

Only three wires are allowed to pass through the ground fault relay current pickup
transformer: two welding transformer primary conductors and the push-to-test circuit.

NOTE— The ground fault current relay operation shall not depend on a programmable device.
NOTE— If an Isolation Contactor is used, ground fault current will only be detected when this Isolation

Contactor is closed.
NOTE— In (1) and (2) above, combined clearing time is the reaction time of the ground fault relay plus the

clearing time of the shunt trip or undervoltage trip of circuit breaker.

(3) Ground shielded cable – The weld transformer primary cable conductors between the
weld control and the Portable Transgun must be surrounded by grounded shield. This
shield must be tied to an appropriate ground lug at the control. In addition to the two
primary conductors, ground conductor and shield, a ground sense wire must be included
with the cable.

NOTE— The grounded shield provides a current path should a metallic component cut through the shield to
a power conductor within the cable. This current path will then cause the ground fault current
relay to trip.

Reproduced from RWMA Bulletin 5 – Resistance Welding Control Standards, October 1995.

Figure 2.1  RWMA recommended standards for grounded circuits
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AWS J1.1M/J1.1:2013 Specification for Resistance Welding Controls
ANSI STANDARD

4.1.1 Manual Transgun Control
This control system employs additional devices necessary to ensure safe operation of manual
transguns. Since the operating (line) voltage and ground wires connect to the transgun by
means of a flexible power cable, supplemental systems within the welding control monitor
the system for ground faults and ground circuit integrity. These supplemental systems provide
an added level of operator protection in the event the ground connection is lost or there is an
electrical

current leakage to ground. Such faults could indicate a component of the transgun is no
longer adequately grounded or perhaps has become dangerously energized. A manual
transgun control shall incorporate supplemental safety devices including a ground integrity
monitor, ground fault detector, and a grounded-shield power cable.

4.1.1.1 Ground Integrity Monitor
A ground integrity monitor shall be provided in the manual transgun control system. This
monitor senses the value of ground circuit resistance to identify conditions where there may
be an inadequate bonding connection between the welding control and the transgun. In the
event a fault is detected, the electrical supply shall be disconnected from the transgun in
accordance with the performance specified in clause 7.9.1. A push–to-test circuit shall be
included to enable verification of the ground integrity monitor operation.

4.1.1.2 Ground Fault Monitor
A sensitive, fail-safe, ground fault monitor shall be provided in the manual transgun control
system. The earth-leakage detector, the most commonly applied system, uses a current coil
surrounding supply and return conductors to detect differential current indicative of an
undesired active path. In the event a fault is detected, the electrical supply shall be discon-
nected from the transgun in accordance with the performance specified in clause 7.9.2. The
disconnecting means employed in 4.2.4.1 above also functions in this case. A push-to-test
circuit supplying a test fault current, through the sense coil will be included to verify the
operations of the ground fault monitor.

4.1.1.3 Grounded-Shield Power Cable
The weld transformer primary cable conductors between the weld control and the manual
transgun shall be surrounded by a grounded conductive shield. This shield will provide a
current path to ground within the cable should it be penetrated with something conductive.
This shield shall be tied to an appropriate ground lug at the control. In addition to the two
primary conductors, ground conductor and shield, a ground sense wire must be included
within the cable to facilitate verification of the bonding connection between the resistance
welding control and transformer.

Reproduced from AWS J1.1M/J1.1:2013 Specification for Resistance Welding Controls

2.0  GF – GROUND FAULT OPTION (HAND-HELD TRANSGUN) (cont.)

Figure 2.2.  AWS WELD CONTROL STANDARD
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APPENDIX A WELDSAFE 5000 (cont.)
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APPENDIX A WELDSAFE 5000 (cont.)
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APPENDIX A WELDSAFE 5000 (cont.)
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APPENDIX A WELDSAFE 5000 (cont.)
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APPENDIX B WELDSAFE 5000 (cont.)

WELDSAFE 5000 MODIFICATION NOTES
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APPENDIX C TRANSGUN MODEL NUMBER DEFINITIONS
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APPENDIX D RWMA PRECAUTIONARY LABELING
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APPENDIX D RWMA PRECAUTIONARY LABELING (cont.)
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APPENDIX E GF ADDITIONAL WIRING DIAGRAM
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APPENDIX F EN6001 GF SCHEMATIC


