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Ground Fault Protection Testing

Why Test Ground Fault Systems?
Required by National ElectricCode (NEC) sections 230-
95(c)and517-17(c).

About 15% of ground fault protection systems tested by
InterNational Electrical Testing Association (NETA) firms
are improperly installed, contain defective components,
ordo not operate correctly.

Why Have Ground Fault Protection?

Alow levelarcing groundfault can destroy switchgear
inseconds, beforethe mainservice overcurrent protec-
tion will operate.

A480/277 voltsolidly grounded system has sufficient
voltage to maintain an arc between one phase and a
ground but not enough current to cause a large main
breakerorfuse to clearthe fault quickly. Theresulting
arcissimilartoanelectricweld, consuminglargeamounts
of metalin the seconds it takes the breaker or fuse to
operate.

Aproperlyinstalledand operating groundfault protec-
tionsystemwilldetectand clearthefaultin milliseconds,
fastenoughtolimitdamagetoacceptablelevels.

Ground fault protection is required by the NEC and is
usually installed only on larger circuits and services of
480/277V1000ampsandlarger.

How Do They Work?

Theseveral differenttypes of systemsall operate under
the current balance principle: they monitor that the
current going out any one phase is coming back on
another phase or neutral. If currentis going outona
phase butiscomingbackonthe ground path (conduit,
piping, earth, building steel, etc.) a ground fault has
occurred.
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All systems have: current transformer(s) [CT's] to de-
tectgroundfault current, arelay orlogicboxto deter-
minetrippingcurrentvalueandtime, andanoperating
mechanismtotripthe breakerorswitch. Somesystems
haveatest panelforsimulatingagroundfaultsignal to
trip test the breaker and a monitor panel indicating
systemstatus.

Which Tests Should Be Performed?

* Field acceptance testingis REQUIRED by the NEC.

* Inspect neutral mainbonding connection.

* Verify properinstallation of sensor(s) and grounding
connections.

* Inject current through the current sensor and verify
pickup andtiming characteristics of the relay.

* Testoperationwith controlvoltage supplyreducedto
277instead of480volts.(One phase couldbeatOvolts
duringagroundfault.)

* Checkoperationofspecialfeatureslike zone
interlocks,etc.

What Problems are Found?

* Neutral grounded downstream. Neutral bonded to
groundinwronglocation. Can cause false orinad-
equatetripping.

* Incorrectcurrentsensorinstallationandwrongpolar-
ity. Can cause false tripping.

* Inadequate orloss of control poweror connections.
Causes lack of trip of the protective device.

* Failuretotripwithinmanufacturer’stolerances. Can
causeinadequate protection.

Why Not Just Use Test Pushbutton?

Does not comply with the National Electrical Code
requirements, does not detect many of the problems
listed above (incorrect neutrals, current sensor polar-
ity, etc.)and does notcomplywithmostmanufacturers'
instructions, ULand NEMA recommendations.
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