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Research on the Model Simplification Based on
the Three-Phase GIS Electric Field Analysis

Li Xiaodan Li Shuiqing Fang Linchuan Tian Xiaoxiao

(Chint Electric Co. Ltd Shanghai 201614 China)

Abstract: The finite element method is used to high voltage electric field calculation,
for the contradiction between precision and efficiency in finite element electric field
analysis, a kind of model simplification principle applied in electric field finite element
analysis has been put forward. Three phase busbar model of 145kV GIS has been
built based on Infloytica software. With the three-phase bus bar and basin insulator as
simulation target respectively, the electric field intensity distribution of the model has been
analyzed under lightning impulse voltage. Chosen three-phase bus bar as simulation target,
it’s located in the center of the simplified model, the electric field intensity distribution of
simplified model consistent with the original model. Chosen basin insulator as simulation
target, it is located in the edge of simplified model, the electric field intensity distribution
of simplified model and the original model are differences. Compared of two kinds
simulation results shown that during the simplification of finite element electric field
model, the analysis of the area should be located in the center position to avoid influencing
the simulation accuracy caused by mutating electric field on both sides.
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Fig.1 The original model of three-phase busbar
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Fig.2 The simplified model of three-phase busbar
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Fig.4 Do an arc along the basin insulator
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[¥] Maximum element size: 100 Milimeters v '
@ Curvature refinement minimum 10
element size:
[¥] Curvature refinement
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) Ratio:
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Fig.5 Parameterssetting of meshing
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Fig.6 The Electric field strengthdistribution curve along the

line in Fig.3 for original model and simplified model
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Fig.7 The Electric field strength distribution curve along the
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arc line in Fig.4 for original model and simplified model

MIE T B AR TR, (R 5
BRI, v 4 R R R oy A i RS S
FATR]BE B A L 5 R E AR 2R, KIRZE T B
oA 19.56%,

5 &g

(1) LA=ARS SCRRECA T K B AR, =5 X

BEZAL T AL B R pl B, =4 40 3 BEE P v
ML B8R, AL, 2R 5 R LA A v
W B H LAY L 00 B o A IR T2/, R TR SR
AR ZETE R N, T H ] (AR ARORR SRS B kA 20 5
ST o

(2) @R 1Al 5B, &5 1
Pr TR S X a, S SRR i 78 2 s 2
FWID A, EREFE SRR, TEX
24 5N LR ) L I R (AR ZE R

RFUA LM, B2 ESEhR ah ISR,
{255 BT B0 DR IR A B ACAE ORI LB, (A PR
WL 3y 2 28 % P ST O XA B A SO0, AT B R 8 11
TR 0 FURG FE . T 12 I P A8 20 1 1 0 ok
TR L (7 B AR A B

SE

(1] Bz, 800kV [ SF, Wik & do ket R S
Mgt 5T [D]. EPH: PRBH Tk K%, 2007.

2]  Zesk. SF, e ikit (M]. dbxt: HLbk ok
hrtt, 2003.

(31 SRELZL. R e fan it o B A PR OT 07 FC o M R & 4
AL [D]. #EBH: ZRAEKZE, 2006.

[4] W, IR R A R o) AT A BROT A
TR 0], ZEBEA S, 2008(4): 7-10.

Ye Biao. FEM model simplification of static strength
analysis for coach passenger seat frame[J]. Bus
Technology and Research, 2008(4): 7-10.

(5]  kLfdE, Z=ZRE, BHEL, %, A THEMEEE

HIEA A PRICEE R RIME [J]. AR RS2k, 2003,
33(5): 635-637.
Du Deirun, Li aiqun, Yang Yudong, et al. Structural
FEA model simplification based on neural netwoek’s
modification[J]. Journal of Southeast University,
2003, 33(5): 635-637.

(6] Ve, Fils. 1100kV GIS @A HuskF-rykRe [1].
B R, 2010, 31(8): 91-93.

Xu Jianchun, Lu Peng. Performance of the pan-
type insulator for 1100kV GIS[J]. Electric Power
Construction, 2010, 31(8): 91-93.

(71 sedR. BRI PR b 8 Bk L L WE g () v 5 4
#r [D]. dbst: dbsthibf ks, 2010.

(8]  TEIE. &I RAEh =it E 554 [D].
PEBH: PRPH Tk k4%, 2007.

91  RbelE, &g, E3EW], %. sirEEsnkR

AR | 61



104 H 11

v izfiihk

[10]

LIfH R I ek RE (1],
41(4): 1090-1095.

R, 2015,

Zhu Xiaohui, Meng Zhengzheng, Wang Haoming,
et al. Dielecric properties of operated high voltage
XLPE power cable[J]. High Voltage Engineering,
2015, 41(4): 1090-1095.

Mecheri Y, Boukeezzi L, Boubakeur A, et al.
Dielectric and mechanical behavior of Cross-Linked
Polyethylene under thermal aging[C]. 2000 IEEE
Conference on Electrical Insulation and Dielectric

Phenomena, Victoria, 2000: 560-563.

62 | A TR

[11]

[12]

[13]

[14]

Rowland A T S, Dissado L A, Fu M L, et al. Effect
of long-time electrical and thermal stresses upon the
endurance capability of cable insulation material[J].
IEEE Transactions on Dielectrics and Electrical
Insulation, 2009, 16(5): 1436-1443.

KHENN. GIS HRefL BRI U S se B [D]. Rifg:
BRI TR, 2014,

FEEE, RAEME. EREAZEAR M]. duxt: PR
HL g HREE, 2007 164-168.

REZR. s ETE M) dbnt: iEfeRr i,
2010. 70-74.





