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1-T-E MOLDED CASE CIRCUIT BREAKERS TESTING AND MAINTENANCE PROCEDURES

YOU'LL FIND MANY REASONS
FOR CHOOSING I-T-E
MOLDED CASE CIRCUIT BREAKERS

Here Are Just a Few:

Maximum protection for equipment and
personnel. Minimum maintenance and
downtime.

Lower total cost over the many years of
service you'll get from |- T-E breakers.
Because they 're resettable, take less
space, consume less power and prevei.t
single phasing as compared to fusible
devices.

A selection to meet any need you may
have. From a 4000-ampere systems
breaker to a 15-ampere ground fault
interrupter, an instantaneous-trip
breaker for motor protection, a special
fire-pump breaker, or—the most
demanding of all-breakers to meet U.S.
Navy requirements.

Capability to do virtually anything you
want, anywhere you want. With over
800 breakers to choose from, you also
have a complete variety of accessories,
auxiliaries, enclosures and mounting
arrangements. You may find you can do
things with an |-T-E breaker you never

dreamed were possible with any
protective device.

The utmost in reliability, based on
I-T-E's quality construction—
quick-make, quick-break

operation, silver alloy contacts, high
contact pressure, extra-wide pole
spacing, individually calibrated poles on
all breakers. These and many other
design and construction features are
checked constantly to meet |- T-E's
quality requirements and those of
Underwriters’ Laboratories, Inc. Ail of
these measures of dependeable
protection are the natural results of
I-T-E’s many years of technical
leadership in circuit breakers.

For testing procedures on GFI and
Systems Breakers, consult appropriate
manuals.

I-T-E molded case circuit breakers
undergo extensive production testing
and calibration at the factory. These
tests are based on Underwriters’
Laboratories, Inc. “*Safety Standard for
Branch Circuit and Service Circuit
Breakers' No. 489. Circuit breakers
carrying the UL label have factory
sealed calibrated elements; an unbroken
seal assures that the mechanism has not
been subjected to alteration or

tampering, and that the breaker may be
expected to perform according to the
UL specifications. A broken seal voids
the UL label and jeopardizes the
warranty.

I-T-E molded case circuit breakers have
an excellent record of reliability which
to a great extent is due to the enclosed
design which minimizes tampering and
exposure to dirt, dust, and other
contaminants. This reliability also
depends on proper installation following
careful application, particularly with
reference to the maximum available
short-circuit current of the circuit to
which the circuit breaker is applied.

Reliability after application also
depends upon environment and
maintenance. All devices with moving
parts require periodic check-ups. A
circuit breaker is no exception. It is not
unusual for a circuit breaker to be in
service for extended periods and never
be called upon to carry out its overload
or short-circuit functions. Therefore, it
should be exercised and tested at times
to assure proper funztoning. The
procedures outlined in this bulletin are
accepted methods of testing to verify
circuit breaker performance in the field.

CAUTION

Moldec Case Circuit Breakers must always be completely de-energized,
disconnected and isolated before any tests or maintenance are attempted.




PERIODIC FIELD TESTING AND MAINTENANCE PROCEDURES

Qualified, authorized personnel can
perform routine field testing and
maintenance to assure the circuit
breaker is providing proper protection,

These procedures are based on accepted
practices. Note the caution below
before beginning any tesis.

1) Connections Test

The connections to the circuit breaker
terminals should be inspected to
determine proper conductor ampacity
and that proper electrical joints exist. If
overheating of connections is evident by
discoloration or arcing, the surfaces
must be cleaned before testing and
reinstallation. As stated before, it is
essential that electrical connections be
made properly to prevent overheating.
Refer to Table #2 on page 7 for
recommended torque values. Aluminum
lug connectors are plated and should
not be cleaned with abrasives.

2) Mechanical Operation Check

Manual mechanical exercising of a
circuit breaker 15 a recommended
procedure. A few operations of the
handle performed periodically, together
with a careful visual inspection of
terminal connections, for tightness,
physical damage or evidence of
overheating are considered good
practice. This wiii keep mechanical
linkages free, while the wiping action by
contacts tends to avoid resistance
build-up and thereby minimizes heating.
Circuit breakers applied and specified
for switching duty do not need regular
exercising.

3) Individual Pole Resistance Test
{Millivolt Drop)

The detrimental effect of operating a
circuit breaker in a manrer for which it
was not intended can be detected by
making a millivolt drop test across the

line and load terminals of each pole of
the unit with the circuit breaker
contacts closed,

I-T-E will provide allowable voltage
drop data on request for circuit breakers
under test. It is recommended that this
test be made with a de current
approximating 50 percent of the circuit
breaker continuous current rating;
however, currents for the larger circuit
breakers may be as low as 50 amperes if
the millivoltmeter is of sufficient
sensitivity. The millivolt drop across
each pole is measured and recorded for
comparison against the data submitted
by Gould. Without such data it may
be practical to compare values with
those of poles of other circuit breakers
of similar size and style.

4) Overload Tripping Test

This test provides assurance the
overload component of the circuit
breaker is operating. This is NOT a
verification test of I-T-E’s published test
data. To perform the test, apply 300%
of the breaker rating. The breaker
should open automatically. This proves
the overload component is functioning.
To determine actual tripping
characteristics, refer to page 5.

5) Instantaneous Magnetic Tripping

This test provides assurance that the
instantaneous magnetic component of
the circuit breaker is functioning. This
test does NOT determine exact tripping
values. To perform the test, use either
the Runup or Pulse method described
on page 6.

6) Insulation Resistance

An insulation resistance test is used to
determine the quality of insulation
between adjacent poles of a circuit
breaker and from its poles to ground.

The resistance test is made with higher
dc voltage than the rated voltage, to
determine the actual resistance of the

insulation. The most common method
employs a “‘meqgger’’ type instrument.
Most of such devices in use have outputs
of 500 voltes or less, whereas, much
more reliability will be derived if 1000
volt instruments are used because they
are more likely to pick up tracked
insulation surfaces. Resistance values
below one megohm are considered
unsafe and should be investigated.

An insulation resistance test should be
made:

—Between line and load terminals of
individual poles with the circuit
breaker contacts open.

—~Between adjacent poles and from
poles to metallic supporting structure
with the circuit breaker contacts
closed. The latter may be done with
the circuit breaker in place after the
line and load conductors are
removed, or with the circuit breaker
bolted to a metallic base which
simulates the in-service mounting.

7) Summary

It is again emphasized that common
maintenance practices for electrical
equipment should be adhered to in field
testing both new and installed molded
case circuit breakers, and usually the
standard routine operating checks listed
above will be sufficient to assure proper
functioning of the circuit breaker. It is
further recommended that since molded
case circuit breakers have factory sealed
calibrated elements, that THIS SEAL
SHOULD NOT BE BROKEN AND THE
CIRCUIT BREAKER ITSELF
SHOULD NOT BE TAMPERED WITH.

Adjustment or repair 0" molded case
circuit breakers in *  eld is not
recommended. The wircuit breaker
should be replaced, or its parts should
be replaced or repaired at the factory.

After performing any of the above tests,
be certain to account for all hardware
and tools and make certain all test
instruments are disconnected before
re-energizing the circuit breaker.

CAUTION

Molded Case Circruit Breakers must always be completely de-energized,
disconnected and isolated before any tests or maintenance are attempted.
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