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TRIPPED LV CIRCUIT BREAKER CAUSED BY POWER TRANSFORMER SWITCHING

ABSTRACT

THIS PAPER REPRESENTED A CASE STUDY OF ELECTRICITY INTERRUPTIONS IN AN INDUSTRIAL
FACTORY WHICH THEIR OCCURRENCE COINCIDED WITH TRANSFORMERS’ SWITCHING IN A
SUBSTATION. THE INVESTIGATION WAS CONDUCTED BY INSTALLING POWER QUALITY MONITORING
INSTRUMENT BOTH AT THE FACTORY AND THE SUBSTATION TO RECORD VOLTAGE AND CURRENT
PROFILE BEFORE INTERRUPTION TIME. FROM THE ANALYSIS, IT WAS SHOWN THAT A SOURCE OF
INTERRUPTIONS ORIGINATED INSIDE THE FACTORY. AN UNBALANCED VOLTAGE FUNCTION OF
PROTECTIVE RELAYS WAS MALFUNCTIONED RESULTING IN CIRCUIT BREAKERS’ TRIPPING.
UNBALANCED VOLTAGE OCCURRED DURING SWITCHING AND TAP CHANGING OF POWER
TRANSFORMERS IN A SUBSTATION WHICH WERE GENERAL PROCESSES TO REDUCE LOSS IN THE
POWER SYSTEM. THIS UNBALANCED VOLTAGE OCCURRED FOR A SHORT PERIOD AND WITHIN AN
ACCEPTABLE RANGE, THEREFORE, IN CASE THAT RELAYS OPERATED CORRECTLY, THE PROBLEM
SHOULD NOT BE EXISTED. TO ALLEVIATE THIS ISSUE, THE RELAYS NEEDED TO BE CHANGED AND

TESTED BEFORE AN INSTALLATION.
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4.1 ANULNDUMIAINTY
Transformer TR1 : CB6912 Close, CB410 Close, Tap Position #13
Transformer TR2 : CB6922 Open, CB420 Open, Tap Position #5

4.2 ADIULFININMITAINTY

a1 aoIuUSITUY

10:19:27 TR1 -> Tap Position #12, TR2 -> Tap Position #5

10:19:56 TR1 -> Tap Position #11, TR2 -> Tap Position #5

10:21:32 CB6922 -> Close

10:22:01 CB420 -> Close

10:22:59 TR1 -> Tap Position #11, TR2 -> Tap Position #6

10:23:52 TR1 -> Tap Position #11, TR2 -> Tap Position #7

10:24:21 TR1 -> Tap Position #10, TR2 -> Tap Position #7

10:24:48 TR1 -> Tap Position #10, TR2 -> Tap Position #8

10:25:11 TR1 -> Tap Position #9, TR2 -> Tap Position #8

10:26:13 TR1 -> Tap Position #9, TR2 -> Tap Position #9

10:27:10 TR1 -> Tap Position #9, TR2 -> Tap Position #10

10:27:59 TR1 -> Tap Position #8, TR2 -> Tap Position #10

10:28:17 TR1 -> Tap Position #8, TR2 -> Tap Position #11

10:29:02 TR1 -> Tap Position #7, TR2 -> Tap Position #11

10:29:36 TR1 -> Tap Position #7, TR2 -> Tap Position #12

10:30:04 TR1 -> Tap Position #6, TR2 -> Tap Position #12

10:30:18 TR1 -> Tap Position #6, TR2 -> Tap Position #13

10:30:43 CB410 -> Open

10:32:09 CB6912 -> Open
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