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Development of Inter-Turn Short Circuits Sensor for Rotor Winding of
Synchronous Generator

MM E - R BT E g
(Jong-Ha Nam - Seung-Hak Lee * Gyu—-Ha Choe)

Abstract - Inter-turn short circuits can have significant effects on a generator and its performance. The Inter-turn
short circuits sensor for synchronous generator’s field winding has been developed. The sensor, installed in the
generator air-gap, senses the slot leakage flux of field winding and produces a voltage waveform proportional to the
rate of change of the flux. For identification of reliability for sensor, a shorted-turn test was performed at the
Seoinchon combined cycle power plant on gas turbine generator and stim turbine generator. This sensor will be used
as a detecting of Inter-turn short circuits for synchronous generator’s field winding.

Key Words ' Inter-turn short circuits sensor, synchronous generator’s field winding.
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Table 1 Specifications of G/T generator uesed in the

experimentation
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g E 0.90 A 1992
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Fig. 2 Field winding and turn insulation
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Fig. 3 Generation of inter~turn short circuits
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Fig. 4 Damage of field winding with inter-turn short circuits
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Fig. 5 Transition diagram of generator maintenance
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Fig. 6 Basic structure of flux probe test
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Fig. 7 Comparison of voltages at sensor
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Table. 2 Deflection ratio of voltages

7/12X 100[961=58.33[%]
8/12 X 100[%]1=66.66[%]
9/12 % 100[%61=75.00[%]
10/12 X 100[%61=83.33(%]
11/12 % 100[%61=91.66(%]
12/12 % 100(%61=100[%)

2/12x100[%1-16.66[%]
3/12x100[%1=25.00(%6]
4/12X100[%1=33.33[%])
5/12 % 100{%1=41.66{%]
6/12 % 100[%61=50.00(%6]
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Table. 3 Magnitude of voltages according to tums and distance
" Age ]

220[Turns] 6.5

210[Turns] 6.3

Ham) | 2[mm] | 3[mm] | 4[mm] | 5[mm]
1306 | 1031 | 862 619 541
1237 | 970 837 603 534
200[Turns} 6.1 1200 | 956 744 575 497
190[Turnsi 5.7 1019 77962 775 569 494
180(Turns] 5.4 944 75 700 528 463
IE sesor 5.6 1556 1 1369 { 1212 { 912 762
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