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Fig.1 Placements of grading electrodes
in the valve tower
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Fig.4 Installation location of grading electrodes
connected with manifold in the thyristor module
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Fig.5 Schematic diagram of pole1 in converter station
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Table 1 Grading electrodes’ Dirichlet boundary
conditions of FEA simulation kV
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Fig.6 Simulation result of FEM in electric field
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Table 2 Electric field strength inside cooling water
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Fig.7 Distributionof electric field strength
along colling water system
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Fig.8 Local 3D model of cooling water pipe
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Fig.9 Distributation of electric strength around
the localcooling water pipe

4 (FEHEZEIE

41 [FEEigit
I P it 0 2 s i A7 {09 48 20K 48 S S5
PERAE N SR AR, BTt T LA A OGS ik 55 5, S5
55 R L A 10 FoR o
VRS IR (R

s HLp 2k
I K
~220V
S i HEES@E

B 10 SEXKREFE
Fig.10 Principle of high voltage experiment
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Fig.12 Caculating flow chart of UV spot area
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Fig.13 Comparison of UV image processing
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Fig.14 The proportion of UV spot area
in different applied voltage
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Electric field of valve cooling system in thyristor valve

based on finite element method
LYU Yin', WANG Huiquan', ZHOU Wengqing’, LIANG Weiwei’, HU Chuanliang’, LIU Gang’
(1. China Southern Power Grid Co.,Ltd. Extra High Voltage Transmission Company , Guangzhou 510507, China;
2. School of Electric Power, South China University of Technology , Guangzhou 510640, China)

Abstract: In the HVDC transmission project, the problem of water leakage in the valve cooling system of the converter station

will seriously affect the stability of the HVDC transmission. To study the problems like above, it will consider the factor of

electric field strength around the cooling system in valve tower, and the method of finite element analysis is used to construct

the three-dimensional model of the cooling system in the valve tower and a detailed model of S-type pipe. The electric field

simulation is performed according to the operating conditions of the valve tower. In the end, an experiment is designed to verify

the FEA model. The results of simulation show that the electric field strength of some parts of cooling water pipe is greater than

the air breakdown field strength and the grading wire will reflect on the electric field around cooling water pipes. The experiment

proves that there will be obvious discharge between the electric grading wire and the cooling water pipe under certain conditions.

The research provides a reference for the analysis of the cause of water leakage accidents in valve towers.

Keywords : valve cooling system;grading electrode ; distribution of electric field ;finite element analysis
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