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SHORT CIRCUIT CHARACTERISTICS OF
METALLIC SHEATHS AND SHIELDS
ON INSULATED CABLE

Introduction.

This publication discusses factors for consideration in approximating the operability of the metallic
sheaths and shields on insulated cable under the influence of uninterrupted short circuit currents
encountered as a result of cable or other equipment faults. The duration of such a fault is considered
to be up to approximately 2 seconds. Calculations for single short circuits of longer durations yield
increasingly conservative results.

The following items must be considered in order to estimate the sheath/shield short circuit performance
for a specific circuit: '

1. The magnitude and duration of the fault current including any fault current division due -
to available conducting paths.

2. The capability of sheath/shield joints, terminations and other accessories in the affected
circuit to withstand the thermal and mechanical stresses created by the fault.

3. The interaction between the faulting circuit and surrounding equipment, such as supports,
ties and clamps.

4.  The capability of the affected cable circuit, as installed, to withstand the electromagnetic
forces created during the fault. :

5. The maximum temperature that cable components can withstand - without  incurring ‘-
damage due to heating caused by fault current flow.

6. Damage to adjacent equipment due to arcing at the site of the fault.

7. For limitations imposed by short-circuit current in the cable phase conductor see ICEA

Publication P-32-382, Short Circuit Characteristics -of Insulated Cable.

An important simplifying assumption in the formula is the adiabatic nature of the heat generated, i.e.,
the duration of the fault is so short that all the heat developed by the fault current during this time is
assumed to be completely contained within the sheath or shield. The amount of heat dissipated from
the metallic sheath or shield component during continuous, single fault occurrences of relatively short
duration is small. A significant amount of heat may be dissipated because of the relatively long cooling
periods involved for faults interrupted and reestablished with automatic reclosing of circuit protective
devices. A non-adiabatic calculation may be more suitable for these situations and for single,
uninterrupted short circuits in excess of 2 seconds requiring close accuracy. Non-adiabatic calculation
methods are described in several published works listed in the reference.
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