AsHE HMaH 5ol

LS S
O o zst o

=4 2 X
51B-4-8

08
4

Analysis of Harmonic Effects on Substation Power System
and its Countermeasure
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(Jin-Ho Song - Humor Hwang)

Abstract - We analysised the effect of hamonics on electric machines of substation power system based on
quantitatively measured harmonics and proposed the methods for prevention of harmonics through checking on
transformer, rectifier and cable’s capacities against harmonics with reference to KEPCO's electricity service standard.

In order to analysis harmoninics of silicon rectifier that is power source in DC substation, computer simulations for a
substation with TR of high voltage distribution switchboard are performed. Simulation results show that the total
harmonic distortion factor becomes smaller for TR primary and receiving points in order rather than silicon rectifier
which is harmonic generation source so that the harmonics generated from each rectifier are outflowed to power supply
and high voltage distribution switchboard The result of higher distortion factors of voltage and current for rectifier with
100% load than those with 50 % and 30% indicates that the waveform of voltage and current for the real substation
power system at the office-going and the closing hours with heavy loads might be more distorted.

As proposed methods for harmonic reduction, the conventional 6 pulse-type for substation is required to be replaced
by 12 pulse-type for reduction of 5th and 7th harmonics. The active filter rather than the passive filter is more effective
due to severe variance of rectifier loads, but the high cost is price to be paid.

In view of installation area and costs, the use of 12 pulse-type transformer is desirable and then the parallel
transformer and the rectifier within the substation must be replaced at the same time. Other substations with parallel

feeder can use 6 pulse-type trans{ormer.
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