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Analysis and Optimization on Power-frequency Electric Field of Conductors in 750 kV
Substation Based on Sub-model Method

MA Aiqing', ZHAO Tiancheng', CHEN Ji*
(1. College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. Zhejiang Jiaxing Power Supply Company, Zhejiang Jiaxing 314000, China)

Abstract: To analyze the corona onset around the conductor in a 750 kV substation in Gansu Province, an entire 3D
model of single-pitch conductor is built with the software package Pro/E, and the whole electric field is calculated
with finite element method. Then, the typical sub-models of such as jumper and fitting in the substation are built in-
dividually, and the electric field is calculated more accurately by refine-meshing. Finally, the reason of onset corona
is analyzed and some suggestions of optimization are offered. Calculation result shows that: (D the electric field
strength reduces with increasing split number of conductor, which is similar to that of 2D model; @ the maximum
field strength around jumper is optimized by replacing two-split conductor with four-split conductor, and the maxi-
mum value reduces from 2 512.54 V/mm to 2 410.36 V/mm, satisfying the limiting value; 3)compared with the T-
mode six-to-two fitting, the improved six-to-two fitting reduces the surrounding electric-field strength by 1 174.79 V/mm,
that is a reduction rate of 35.36%, which can effectively weaken corona phenomenon.
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Fig.1 Calculation flow chart of sub-model method
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Fig.4 Calculation result of electric field of conductor
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Table 1 Parameter and layout of bundle conductor
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Fig. 6 Calculation results of 2D and 3D models
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Fig.7 Serious corona discharge district
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Fig. 8 Sketch map of jumper sub-Model

b NBOR ARG AR IE 9, 434k
L= AR R KA R R 2 512.54 Vimm,
5505 58 1 LU A E/E. ik 31 0.885 7(H Peek 24 30
K E=2 836.75 Vimm), & 48 H 5 AR b e (1 i K
FRAH (750 kV AN 2o 88% K M 40 Y), i #¢ — H R 2B
Ak ZA W T e A R G R B3 L
I3

642.764 1285.530 1928.290
964.146 1 606.910

B/ (Ve mm')

2410.360

9 BIERERIFNH
Fig. 9 Electric field distribution of jumper
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Fig. 10 3D models of six-to-two fitting
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Fig. 11 Electric field distribution of six-to-two fitting
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