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Abstract: This paper proposes a distributed capacitance network model for partial discharge (PD)
of transformers with a coupling capacitor to analyze and correct the apparent discharge quantity
measurement error resulting from the longitudinal distributive capacitance and the attenuation of
transformer windings during PD quantity measurement of power transformer according to
IEC60270. The variation of PD quantity measured with the change of the discharge position at the
end of the transformer winding is quantified by an analytical method. Then, based on the intelli-
gent inverse algorithm of the winding equivalent RLC network, a winding PD frequency-spectrum
localization method and a novel PD measurement error correction algorithm are proposed, and
their theoretical basis and operation process are introduced. An equivalent RLC network model is
constructed as a research example based on the simulation results of the electrical parameters of a

transformer winding, and the proposed correction method is applied. The results show that the
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error of PD quantity before correction grows larger with the PD location away from the measuring

point, and the maximum error reaches near 90%. However, the error after correction is reduced

by an order of magnitude, which has verified the feasibility of the proposed correction method and

provided a basis for its further application on real transformers.

Keywords: power transformer;partial discharge (PD);IEC60270 standard; PD location;intelligent

algorithm
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Fig. 1 Winding distributed capacitance network model

considering partial discharge
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Table 1 Parameter value of case network

K,/nF 2.0 | Li/mH 1.8 Ly/mH 2.6

K, /nF .o | L,;/mH 2.2 L;/mH 2.2

K, /nF 0.5 L;/mH 2.6 Ls/mH 1.8
K,~Kg/nF 0.2 | L;/mH 3.0 |[R~Ry/Q 7.7
C,~Cs/pF 20 L;/mH 3.0
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Fig. 5 DPI curves of case network and equivalent network
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Table 2 Solution results of equivalent network parameters
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L,/mH 1.81 0.59 |R,~R:/Q 9.29 20. 7 Fig. 6 Frequency spectrum F of simulated measuring signal
of case network and current transfer function & of e-
L,/mH 2. 45 11. 4
quivalent network under different PD node
%3 F5hnMXEHTHELERRHHBATAAER
Table 3 Similarity factor calculation results of F and 2 and PD localization results
AR FR AL
28 TR & R D
1 2 3 4 5 6 7 8
1 0. 988 0.982 0.967 0. 949 0.897 0. 882 0.873 0. 834
Wi F 3 0.963 0.970 0.984 0.966 0.911 0. 895 0. 887 0. 847
T
S 5 0.902 0.909 0.920 0.927 0.983 0.979 0.970 0.927
7 0.867 0.874 0. 885 0.892 0.972 0.973 0.978 0.938
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Table 4 PD charge and its error before and after correction

Ja BICYT 25 q:/pC A L2 R m q/pC a: WE/ N qIRE/ N

1 500. 0 1 1.000 500. 0 0 0

2 475.1 2 0. 959 495.5 —4.98 —0.89
3 434.8 3 0. 863 503. 8 —13.04 —0.76
4 372.3 4 0.727 512.5 —25.53 +2.49
5 258.3 5 0. 489 527.8 —48. 34 +5.56
6 173.7 6 0.332 524.0 —65. 26 +4.81
7 107. 6 7 0. 207 521.0 —78.47 +4.21
8 52.1 8 0. 100 518.8 —89.58 +3.76
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