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Surface BEM and Its Application in Electric Field
Computation of Insulator String

LI Yasha
China Three Gorges University, Yichang, China

Abstract: In order to improve the precision of boundary element method, aimed at spherical surface,
cylindrical surface, cone surface and torus surface, on the condition of linearly meshing, based on coordinates
transforms, the surface boundary element method is put forward. In this method the element integral is
strictly carried through on the boundary surface, and the solved function is linearly interpolated on boundary
surface element along the general coordinates, and directions of outward normal line to element and
boundary surface are strictly unanimous. Making use of surface boundary element method, the insulator
string electric fields are calculated, and the distributions of electric field intensity, voltage and volts per one
insulator are gained.
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Figure 1. Relations between rectangle coordinates and spherical ones
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Figure 2. Relations between rectangle coordinates and cylinder ones
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Figure 3. Cone surface
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Figure 4. Ring coordinate system
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Figure 5. Contours of electric field intensity
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Figure 6. Contours of voltage
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Figure 8. Comparison of voltage per one insulator

8. FHSHERELLE

T 5. 6 B IS HER, i He B p ) v 3z i 5
My a2 Byl R 8 s RN R Ex,
B A% 7 LA AR R E 7. 8 Bt
Mo MET LR, [RINKE TCH R ER 1 i - [
I HEINE, 4% 7 LA A B s, S
Y2 i Koy H HL R e 48.5kV BRI 3] 22k V.

4 &

BEXIBRI . AL HERTAE P, 5T AR ARAZ L,
SCERW T L A ITTE . 2 T ST L,

978-1-935068-04-4 © 2009 SciRes.

222

Technology and Application of Electronic Information

FEARIRI K PR 005 D0 &5 A oo T A
S g BT, P RAT R R T SOR .
AF TIN5 7 R IS, RIS T
F_E IR R I i SRR 0 A BLSCRE P 48 %1 41

HL s

References (2% 3Ci#k)

(1]

(2]

[3]

(4]

(3]

(6]

[7]
(8]

[9]

[10]

[11]

[12]

[13]

[14]

Stefan Kurz, Oliver Rain, Sergej Rjasanow. The adaptive
cross-approximation technique for the 3-D boundary element
method[J]. IEEE Trans on magnetics, 2002, 38(2):421-424.
André Buchau, Wolfgang M. Rucker, Oliver Rain, Volker
Rischmiiller, Stefan Kurz, Sergej Rjasanow. Comparison
between different approaches for fast and efficient 3-D BEM
computations[J]. IEEE Trans on magnetics, 2003, 39(3):
1107 - 1110.

Yang Shi you, Ni Guang zheng. wavelet-galerkin method for the
numerical calculation of electromagnetic fields[J]. Proceedings
of the CSEE, 1999, 19(1): 56-61.

ML AL, IR, ANB-INIE A B ek S A v s i vt
SRR AT R E AL TREAAR, 1999, 19(1):56-61.

Liu Jiangling, Wang Zezhong. Integral Precision of the BEM of
3-D Electric Field[J]. High voltage engineering, 2005,
31(9):21-24.

KNLFe, EREIG. SR I FOCIR R A B ).
MR, 2005, 31(9):21-24.

Yuan Jian sheng, Zong Wei. Three-component boundary element
method for 3-d eddy current calculation[J]. Proceedings of the
CSEE, 1999, 19(5): 27-29.

R, SR PR RY N = 0 A RG]
HLIFE2EHR, 1999, 19(5):27-29.

JIANG Bao-jun, SUN Li, LI Bo. Study of numerical
computation of open boundary field in electromagnetic
detection[J]. Proceedings of the CSEE, 2005, 25(8): 156-160.
LARE, N7, ZE HLRAR I b R S Bl A B v S D]
T E AL TREAAR, 2005, 25(8): 156-160

Wang Zezhong, Wang Bingge, Lu Binxian, Shao hanguang.
FE-BE coupling method of 3-D open boundary eddy current
fields in potential A-V[J]. Proceedings of the CSEE,
2000,20(5):1-4.

EREAG, B, R, HBBOE. YRR A-V A
BG5S R G 43 AT DT VE I [ WL R 224, 2000,
20(5):1-4.

Ruan Jiangjun, Chen Xianzhen, Zhou Keding. Total H edge
element hybrid FEM BEM method for 3D transient eddy current
problems[J]

BUTA, BR¥E, JroE. =4EBSmRa e H Bl
TCIAF IO A T[T AR Y], 1997, 12(5):45-48.
Yao Degui, He Wei. Solutions of Forward Problem of ECG by
Means of BEM in an Inhomogeneous Human Thoracic Model[J].
Transactions of china electrotechnical society, 2001, 16(3):71-74.
PRAE D, (1. TSR ICIEAE SRARHE T YR AR A N A s A
AU 0 v PO T b iR B (7], T ROR 24, 2001,
16(3):71-74.

Xu Jian yuan, Wang Feng, He Rong tao, Xiao Feng liang. the
research on the electric field characteristics and the insulation
breakdown property of the disconnector switchgear inside of
three phase in one tank type 110 kV GIS[J]. Proceedings of the
CSEE, 1999, 19(9): 31-35.

IRARUE, VEBL TRV, HAR. 110 kv =HIHEA GIS
b 19 FF R B A7 v 3 o R PRI 20 T S S 0], R I AL
PRI, 1999, 19(9):31-35.

ZHAO Zhong-yuan, QIU Yu-chang, FANG Zhi, YU Yong-ming,
WANG Jian-sheng. An improved surface charge simulation
method and its application to computation of three—dimensional
capacitance[J]. Proceedings of the CSEE, 2002, 22(6): 67-70.
B, BEE, J7 &, Tk, EEE. Sos R A
5 =4 ) A EME TR D], P E AL AR SRR, 2002,



Technology and Application of Electronic Information

[15]

[16]

22(6):67-70.

Li Yasha, Wang Zezhong. Curve element BEM in 3-D electros-
tatic fields based on ring coordinate systems[J]. Transaction of
China Electrotechnical Society, 2006, 21 (9): 122-126.

IS, RS, TR ARRR R I =gl i il = B
IR T HARZER, 2006, 21 (9): 122-126.

Li Yasha, Wang Zezhong. Curve Quadrangular BEMs in 3-D
Electrostatic Fields Based on Cylinder Coordinate Transforms

[17]

223

3% Scientific
9,
4% Research

[J]. High voltage engineering, 2007, 33(1):132-135.

VTS, . FETHARAR R I =4kl il i g i itoo
TR AR, 2007, 33(1):132-135

Wang Zezhong, Li Yasha. Curve Quadrangular BEM in 3-D
Electrostatic Fields Based on Spherical Systems [J]. High voltage
engineering, 2007, 22(4):32-36.

EPEE, ZEWETS. BT ERARGR R K = 4w Hi b M DU B o0
JIE]. HLHOR AR, 2007, 22(4):32-36.

978-1-935068-04-4 © 2009 SciRes.





