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Real-time measurement scheme of large-scale generator stator winding to ground capacitance
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Abstract: The stator winding-to-ground capacitor is an important parameter of generator, and its accurate measure-
ment can provide important basis for the stator grounding protection scheme. On the background, the fault branch of
generator stator winding is divided, and the internal structure of voltage transformer is studied. Then, a real-time
measurement method for the stator winding to ground of generator based on the injected current signal is proposed.
Firstly, the current signal is injected from the low-voltage triangle side of voltage transformer for the generator and
flows through the high-voltage side of the voltage transformer and the capacitance of the winding to ground. Second-
ly, the low-voltage triangle-side voltage and the low-voltage star-side voltage of the voltage transformer is measured
respectively. The simplified circuit and the injected current signal and the measured voltage signal calculate the stator
winding capacitance to ground. This method avoids the influence of the short-circuit impedance of voltage transformer
on the measurement results. The PSCAD/EMTDC simulation and experimental results show that the measurement
method is safe in process, simple in wiring, and accurate in results.
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Figure 1 Generator stator single-phase

ground fault schematic
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Figure 2 Schematic diagram of stator winding to

ground capacitance measurement
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Figure 3 Measurement principle equivalent diagram
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Figure 4 Measuring principle simplifies equivalent circuit
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Figure 5 Generator stator winding fault simulation model
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Table 1 Simulation results

FFRAA  EAREEE EAGS

WEAE /AL CV /()

PrEIAR R AR

{8/ F AL CA/ ()

MR/ He PO SR RO B

HAH/ pF %/ %

5.2 1/0 30 1.21/—62.3 1.23/—76.02 5.263 1. 20
7.5 1/0 25 0.82/—36.1 0.98/—468 7.536 0. 48
9.0 1/0 25 0.73/—51.3 0.85/—42.8 8.921 0. 87
12.0 1/0 20 0.66/—21.1 0.71/—29.01 12.193 1. 60
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Table 2 Simulation results of resonance method

MASERE  BORIRI BB WHRMUR  WRMCR IR R/
uF i /mH I, /mH fi/Hz  fy /Hz uF %
0.5 1.0 7.2 41.1 15.3 0.51 2.0
1.0 2.2 8.4 19.6 10.1 1.05 5.1
2.0 3.6 9.6 10. 8 6.6 1.93 3.5
5.0 4.8 10. 8 5.9 4.0 4.49 10.2
10.0 6.0 12.0 3.8 2.7 10. 67 6.7
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Table 3 Simulation results of Multi-frequency method

BT/ D5 EDAH L BB/ F

Hz c=0.5 c¢=1 c¢=2 c¢=5 c¢=10
10/20/120 0.492  0.987 1.926 4.962  9.83
10/40/120 0.486 1.012 1.958 5.013 10.21
20/40/120 0.509 1.025 1.969  5.026 *
20/80/120 0.513 1.038 2.013 5.097 *
40/80/120 0.517 1.052  2.035 * *
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