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Abstract

This paper discusses the basic principles of the traditional variable frequency series resonance
voltage test, and in view of its shortcomings, a new type of variable frequency series resonance
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voltage test is designed. This solution eliminates the use of excitation transformers and adds a di-
electric loss measurement function, which solves the problems of high cost, large volume, and in-
consistency of the test results of the traditional variable-frequency series resonance withstand
voltage test. The system was verified by MATLAB simulation of the new frequency conversion se-
ries resonance test is correct and feasible.
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Figure 1. Series frequency conversion resonance test device
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Figure 2. A new series frequency conversion resonance test device
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Figure 3. Novel frequency conversion series resonance equivalent circuit
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Figure 4. Bipolar SPWM modulation waveform
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Figure 5. Flow chart of dielectric loss detection program
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Figure 6. Structure of notching filter
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Table 1. XLPE single core cable capacitance (uf/km)
52 1. XLPE B 45l 25 8 (uf/km)

A/ mm? 6/10 kV 8.7/10 kV 12/20 kV 21/35 kV 26/35 kV
35 0.212 0.173 0.152 — —
50 0.237 0.192 0.166 0.118 0.114
70 0.270 0.217 0.187 0.131 0.125
95 0.301 0.240 0.206 0.143 0.135
120 0.327 0.261 0.223 0.153 0.143
150 0.358 0.284 0.241 0.164 0.153
185 0.388 0.307 0.267 0.180 0.163
240 0.430 0.339 0.291 0.194 0.176
300 0.472 0.370 0.319 0.211 0.190
400 0.531 0.418 0.352 0.231 0.209
500 0.603 0.438 0.386 0.243 0.239
630 0.667 0.470 0.415 0.271 0.262

HIZ2 1 ATAn, HBERAUE RN U, JU (U,,), 36 Uo B8 BETH I G St st 45 I B i . 1)
(R E TARE S ; U B8R 8ot A SRR 48 TATE IS s Un A RLR 2 I B R SR . R
C=LC,, HAMHEAENEEKEMBLEG T RIBEEZHIRM . WRAMEBENKE, Baiins
1 RIAT 75 21 H S I B X [14]
M 2 AT 50, T 6~35 kV HLRZEZ 1K) XLPE H45, R 75 (156 i 515 v 10~52 kV.

Table 2. AC withstand voltage of XLPE cable
& 2. XLPE B4R R M E iR G R E

FLASRIE LR IRV BRI LR IRV w3 L /K

Uo/U ¥ AR E (R CEVERE
6/6 2 Uo 12 1.6 U 10
6/10 2 U 12 1.6 U 10

8.7/10 2 Uo 174 1.6 U 14
12/20 2 U 24 1.6 U 19

21/35 2 U 42 1.6 U 34

26/35 2 U 52 1.6 U 42

FE SIS AT ) = S AR TR 1 1 e FL AR 4L FE DA 43R AT S0 . HLaS IS B T s -

HUE % 42 H
B E: 18kV
HELHH: 250 Q
BUE B: 2A

M= G HEPIEIRRE RS B, FUREN 14 H, BRI AT LU 2 6 KV ARG i K L

1
C= — (8)
4z L
min 4>< TCZ X 302 X14 max
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Figure 7. Main circuit structure of test system
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Figure 8. Test system voltage control loop structure
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Figure 9. Drive waveform
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Figure 10. Waveform of test result
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Figure 13. Dielectric loss test results under non-ideal conditions
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