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ABSTRACT

The purpose of this research is to compare the magnitudes of short-circuit (SC) currents calculated according
to IEC60909 and IEEESS1 standards. Time setting and time co-ordination of overcurrent (o/c) relays used for protecting
power transformer in substation are based on IEC60909 SC currents. Then, verification of relay operation is performed
in case of IEC60909 and IEEES51 SC currents. There are 3 cases, Case 1: Two windings power fransformer 115-22 kV
Dynl, Case 2: Three windings power transformer 115-22 kV YNyn0O (d1), and Case 3: Three windings power transformer
115-33 kV YNyn0O(d1). The simulation results have shown that the [EC60909 SC currents are approximately 3-10% higher
than the IEEES51 SC currents in most cases. In some special case, the voltage during fault is 1.05 p.u. whereas source
impedance is the maximum value; the IEEES51 SC currents are slightly higher than I[EC60909 SC currents, 0.3-1.7%. The
differences are due to the fransformer impedance correction factor used in IEC60909 and voltage magnitude during
fault used in IEEES51, 0.95-1.05 p.u. In PEA substations, overcurrent protection system is based on IEC60909 SC currents.
The relay operation and co-ordination conform to the relay time setting and coordination as designed when
[EC60909 SC currents are injected. However, they are different when IEEES51 SC currents are injected instead. In most
cases, [EEESS51 SC currents are less than those of IEC60909. These result in longer operation time in most cases. In some
cases, 1.05 p.u. voltages during fault and maximum value of source impedance, the IEEES51 SC currents are 0.3-1.7%
slightly higher than the IEC60909 SC currents and protection relay will operate as designed. In some special cases,
relay operates in different mode. The o/c relay at outgoing feeder would operate instantaneously (0.05-0.08 s)
if IEC60909 SC currents are injected. It is designed for outgoing o/c relay to operate instantaneously for safety reason
for staff and equipment in substations. However, the outgoing o/c relay will operate in inverse time mode (0.19-0.35
s) and it will reclose automatically if IEEES51 SC currents are injected instead of IEC60909 SC currents. Relay operation

at outgoing feeder will not operate as designed. It may cause risk and damage in substations.

KEYWORDS : [EC60909 Std., IEEES51 Std., Overcurrent Relay, Shorted-Circuit Current
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