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Partial discharge characteristics of typical defects in oil paper

insulation under AC and DC voltage
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Abstract: The problem of oil-paper insulation partial discharge has attracted widespread attention in the industry. In
order to explore the characteristics of partial discharge under AC-DC composite voltage, this paper builds a measure-
ment platform and designs four typical types of discharge model for oil-paper insulation defects: air gap discharge,
suspension discharge, and cylindrical surface discharge models. The experimental results of these four kinds of partial
discharges indicate that, the partial discharges of the four typical defects will change differently under different com-
posite voltage ratios. The variation characteristic of average discharge for the first three defect types are opposite to

which of DC component and positive to which of initial voltage at the initial period. Compared with the other three
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typical defects, the initial voltage of partial discharge in the suspended insulation discharge model under AC and DC

mixed voltage is obviously increased, and the average discharge under AC voltage is reduced. The results obtained

provide basic data for the application of partial discharge tests to determine the effect of the type of commutation

transformer defect and the voltage form on the partial discharge.

Key words: converter transformer;oil-paper insulation; AC and DC composite voltage; partial discharge characteristics
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Figure 1 Equivalent circuit of experimental circuit
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Table 1 Main parameters of Pdcheck partial

discharge test device
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Figure 2 Internal air gap defect model
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Figure 3 Suspended discharge model
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Figure 4 Surface discharge model of cylindrical plate
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Table 2 Discharge characteristics of air gap model

under different voltages

R U, /kV Quv/PC Quan/pC U,/kV
T 4.8 70.3  172.1 26.9
ZHERA D (6,6,12) 55. 2 93.9 (17.85,17.85,35.7)

ZHEWA 3 (3.2,9.6,12.8)  33.7 65.7  (10.1,30.3,40.4)

ZHEMA 5 (4.3,22,26.3) 26.5 39.8  (9.5,47.7,57.2)

HiR 30 12.6 36.2 60 KA1

F3 BFHEUABHE

Table 3 Discharge characteristics of suspension model

LR Ui/kV Quv/PC Quax/pC U./kV

2 6.5 7.70 6. 20 14.7

ZEWA 2 1) (7.65,7.65,15.3) 12.65  36.86  (21.7,21.7,43.4)

ZEWA 23 (10,29.9,39.9) 21.10 123.70 (18,54,72)
ZHWA 5 (7.2,36,43.2)  5.30  15.50 (11,55,66)
H 25 12.00  51.00 60 L I

R4 EMRT@ERENEHR
Table 4 Discharge characteristics of cylinder

plate surface model

B 2K T U,/kV Q.v/ PC Qumax/pC U:/kV
2L 5.7 57.0  165.0 24.0
LHEFA D (9,9,18) 25.8  27.0 (21,21,42)

ZHEHA 3 (5.3,15.9,21.2)  20.7 31.1 (14.6,43.8,58.4)

THEFA 5 (4.7,23.5,28.2)  16.4 46. 4 (10,50,60)

B 32 9.1 35.0 63

RS OAMBAZ B S

Table 5 Discharge characteristics of pin plate model

L TR AY U, /kV Quv/PC Quuax/pC U,/kV
2 3.1 76.3  135.0 13.8
ZHWA 1) (9.85,9.85,19.7)  29.7 93.7 (13.35,13.35.26.7)
ZHHA ¢ 3) (6,18,24) 23.4 75.7  (8.3,24.9,33.2)
LHEWA 5 (5,25,30) 20.1 68.4  (6.1.30.5,36.6)
H 34.4 11.6 23.0 55.3
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Figure 6 Relationship between different defect

types and initial voltages
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Figure 7 Relationship between different defect types

and average discharge
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