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Development of Asynchronous Blocking Algorithm through Asynchronous
Case Study of Steam Turbine Generator
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Abstract - Asynchronous phenomenon occurs on the synchronous generators under power system when a generator’s
amplitude of electromagnetic force, phase angle, frequency and waveform etc become different from those of other
synchronous generators which can follow instantly varying speed of turbine. Because the amplitude of electromagnetic
force, phase frequency and waveform differ from those of other generators with which are to be put into parallel
operation due to the change of excitation condition for load sharing and the sharing load change, if reactive current in
the internal circuit circulates among generators, the efficiency varies and the stator winding of generators are overheated
by resistance loss. When calculation method of protection settings and logic for protection of generator asynchronization
will be recommended, a distance relay scheme is commonly used for backup protection. This scheme, called a step
distance protection, is comprised of 3 steps for graded zones having different operating time. As for the conventional step
distance protection scheme, zone 2 can exceed the ordinary coverage excessively in case of a transformer protection relay
especially. In this case, there can be overlapped protection area from a backup protection relay and, therefore,
malfunctions can occur when any fault occurs in the overlapped protection area. Distance relays and overcurrent relays
are used for backup protection generally, and both relays have normally this problem, the maloperation, caused by a fault
in the overlapped protection area. Corresponding to an IEEE standard, this problem can be solved with the modification
of the operating time. On the other hand, in Korea, zones are modified to cope with this problem in some specific
conditions. These two methods may not be obvious to handle this problem correctly because these methods, modifying
the common rules, can cause another coordination problem. To overcome asynchronizing protection, this paper describes
an improved backup protection coordination scheme using a new logic that will be suggested.
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Table 1 Test Result of GEN. PT
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[ %] []
AD | 19956 | 022 | =0.05 | Good
asoo1oov B2 ?o%\@/( 199.61 | 02 | =0.04 | Good
Co 199.60 | 0.2 —0.05 | Good
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Table 5 Harmonics trend every cycle after fault

Cycle ¥ 1 2 3 H) 1
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