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Fig.1 Two-dimensional structure and three-

dimensional model of melting joint
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Tab.1  Structural and thermo-physical

parameters of melting joint

Lty 2B INEE 4 %*E%/s g, SIERY
(kg/m”) [J/ (kgK) ] [W/(m-K)]
SR 9.15(3E%) 8900 380 386. 4
A4k XLPE 2 4.5(J28) 1200 1 000 0.25
WA XLPE 2 5.2()28) 1200 1 000 0.25
HSHE 0.4(8FE) 1200 1100 0.28
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Fig.2 DC conductivity of original insulation under

different temperatures and electric fields
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Tab.2  Coefficients of conductivity fitting for

melting joint insulation

A/ / B/
=R (V-Q'-m?) Zv (m/V)
A Ah o 2% 3.2 0. 56 2.77%x107
PR #a %% 1 3.8 0.54 2.93x1077
WA 4 %% 2 4.3 0.58 2.62x107
PRI 4% 3 7.7 0.56 2.53x1077
WK 45 % 4 9.3 0.52 2.55%1077
WE Y% 5 15.8 0.48 2.45x107
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Fig.3 Relationship between DC electric field

strength of melting joint and k£
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Fig.4 DC electric field distribution of melting joint
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Fig.5 Relationship between DC electric field strength of

melting joint and insulation temperature difference
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Fig.6  Relationship between DC electric field strength of

melting joint and anti-stress cone angle
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DC electric field simulation analysis for 10 kV AC XLPE cable melting joint

WANG Qi-long', WANG Guo-hai’, WANG Fang-shu’, HUANG Yun®,
HAN Zhe’, CHEN Xiang-rong'
(1.Zhejiang Provincial Key Laboratory of Electrical Machine Systems, College of Electrical Engineering,
Zhejiang University, Hangzhou 310027, China;2.Zhejiang Wanma Macromolecule Material. Co., Lid.,
Hangzhou 311305, China; 3.Ningbo Orient Wires & Cables Co., Ltd., Ningbo 315800, China)

Abstract: To study the electric field distribution of melting joints with different electrical properties in DC opera-
tion, the electric field and the temperature field coupling simulation model is established according to the parame-
ters of the 10 kV AC XLPE cable melting joints. The DC electric field distribution of the melting joints with differ-
ent DC conductivity is obtained. The results show that when the DC conductivity of the restored insulation are larger
than that of the original insulation, the maximum electric field strength of the melting joint in DC operation is loca-
ted at the anti-stress cone. As the insulation temperature difference increases, the electric field of the anti-stress
cone decreases, while the electric field strength of the stress cone increases. When the slope of the anti-stress cone
is smaller, the electric field strength of the anti-stress cone is larger, but the bonding between the restored insula-
tion and the original insulation is stronger.
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