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HARMONICS IMPACT OVER PROTECTION SYSTEM OF POWER GENERATOR

ABSTRACT

A THEATER ENCOUNTERED THE PROBLEM OF INCORRECT OPERATION OF POWER
GENERATOR’S EARTH FAULT PROTECTION SYSTEM WHICH TRIPPED OUT CIRCUIT
BREAKER WHEN DIMMER LOADS WERE FULLY USED. THIS THEATER UTILIZED A LOT OF
DIMMERS AND INSTALLED A BACKUP POWER GENERATOR WITH EARTH FAULT
PROTECTION SYSTEM. THE BACKUP GENERATOR WOULD SUPPLY POWER TO A CRITICAL
LOAD VIA AN AUTOMATIC TRANSFER SWITCH (ATS) WHEN OUTAGE OCCURED. THE
PROBLEM WAS CAUSED BY A HIGH DEGREE OF THIRD HARMONIC CURRENT PRODUCED
BY DIMMERS AND INAPPROPRIATE INSTALLATION OF NEUTRAL AND GROUND SYSTEM.
CONSEQUENTLY, CURRENT WOULD FLOW IN NEUTRAL AND GROUND SYSTEM EVEN IN
NORMAL LOAD CONDITION CAUSING ERRORS TO CURRENT DETECTION OF EARTH FAULT
PROTECTION SYSTEM. TO RESOLVE THE SITUATION, CHANGING EXISTING 3-POLE ATS
TO 4-POLE TYPE WAS NEEDED IN ORDER TO CONTROL CURRENT IN NORMAL LOAD
CONDITION (FUNDAMENTAL AND THIRD HARMONIC CURRENT) TO FLOW IN ONLY PHASE
AND NEUTRAL CONDUCTOR AND NOT IN GROUND CONDUCTOR WHICH WOULD LEAD TO

INCORRECT OPERATION OF EARTH FAULT PROTECTION SYSTEM.
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