$£395 F11H
2019 £ 11 A

2 9 8 % RS

Electric Power Automation Equipment

Vol.39 No.11
Nov. 2019

AR TS VSR BRI i RS sl i vk

‘ﬂ ﬁal’#i":&u‘r_lyﬁp Xy\l’{i‘\ Zﬁz)%é’g%ﬁ—%’{i‘\ ﬁ)ﬁ\ly}ai’lél
(1. RXKFE wA 5 AHLFR, H R 430072;2. AL TR KF A 58F TAEFRE, Hd KX 430068;
3. PE W AHZAREARAS XASKE BRIFRPEREEERET, 3L KX 430074)

BE AN ARG G RKETREP TR IEXE R TG miLE R EaEEER K, A, xH
PR W 3 HAB 3 5L W AR R 2 69 48 % K R M 3 ATH90, B R SRR A A R LT M 3 T AT % B4
O FIREIR G AT NN I H 6 B s Al EAFR T AR &, AR R =R A6, 5 5)
BT I FAR AR R R IRR 2 RN R AR ARAERAL, ARRERER ABINB T AT ke Bk A it
A2, R B A 6 AR ARG T AT T ., HiEG E R A T+1100kV A S ERAS AR T REATE
B FEF AR R B YRR, W R KA 13.8kV /em, E A EA K EIT B K@K

Rt A am A h) TR A A A FRTAERD 09 3 2 AR A AL AL — R g R 5 L
KT b &L TR AR ) A TR Tk w370t S 4 & R R T s AR

FE S ES:TM 501

0 5l

A BR TG RHTHE h  FACh Z —FEk
1. M A BRITEX KA 22 A 1 7 H b
BT B, W2 X A AR J T AR AR RIS
TORUEA BRIT I BT 50K BE AR 7 6 O I &
P2 T AR A TRE 4R o (HUR YR Al P S A%
Z H5H 52 2= B, S0 A (A PR T AR 7R 9 G 20 A
BR WINE, H 5 1 B i A% HE R, M D AR IR T35

A BRI A R R L A A AR Y — A
WY EOR R In) B 2, R B0 AR K, o1t
LB TS R SRR B o 7 A AR R Y R
M, ANSYSVE by Dy e as KA FRoc i, 4 F
DA% ] 43 vk BVRE A ] 43 AS R 43 L A ER a3 M
3 0] v B T A R S IR R A 2 A BR e e A
RS AN A . SCRIR [ 5-6 ] X 455 760 v Jey 8 448 44 Bl
AT, BRAE ARG T SRR | (H R SRR A A
RIh AR AR 2 . SCERL7-9 148 Hh T Bl AN-
SYS RLHAL NS H Ak i S B TR, R IR TSR
BB T R 2R A A PR T AR KSR A L 20T VA AR
TR T AR 133 i [ T, (X6 J 38 O DX Bl o s
B K 240 92 AN J2 , XoF R, 37 SR 280 R 1Y el s AN 1)
SCHR[10-12 XA BR G 3 7 A% A= iy kil AT 1
A, H 3 A A R RIS AR Y T A% Y
RS D — B R L sl P e AR 10 R
P a3 A s DA, DT R i 2 w8 A R 6 20 i ik
Yz 7m B #3:2019-03-20; &[5 H #A: 2019-09-09
E£WMB:BRaR/HFALTAA (51477120,51741708)

Project supported by the National Natural Science Foundation
of China(51477120,51741708)

MXHEARERD : A

DOI:10.16081/j.epae.201911004

R A sh bR S b g R v 5. HAEMA R
TFEMURE R 20T, Sl R A A e B A () 40k B
o7 DX % S 4 A R o SCHR [ 13- 15 TR FH P A ik
SEELT TR B 37 R A IR T RO BEAR Y
TR R . (AR R A o R A B, R AN
i, I L 7 i BB I 2k R — 2 (AL i 15 2%

A PRI FEA U 4544 &, 5 B PR G
Yyt B A% K] 43 0 A R0, JEF ANSYS A BRIT
TG R T —Fh S T ROR R 1 2 2 MU S R
HA BRITEATT ik o R AR R B A SO e i1
BEE LI MR LG B IR T AR SO R ) R R K
HEPE . LT A SO S8 1 +1 100 kV Ff i R4
TV B RT R RS AR AT BR G EEAR , Yo g T 4
Yyl e 00 A AT T HERRT A . A SCHIFIE N AR
RS A7 BT R B S (e A B T SR AT — 2 1Y
B Y.

1 SMEKEEETEREARRE

L1 BRTMER S EAREN

A BRIC RS 40 73— 7 T 27 X 45 MR L]
FEAR B HERA L , 73— J7 11 225 R AR T A L 1Y
HERf A I o — e B IS 6 B8 B3 o, 3G B 4
19 TR AR I B AR, BT DL, S BB PR RO A 1) 5
HOMPC A OCHL B X TR AL B R R Y DX ek
N T M B B RS A A AL, IR T A
(AR o IF ., WA 2Z 18] BEEAT R A%
A0 DXl A A 6 DXk ) )t 90 RO AR X P 5
DDA o 3SR SR A HERR 7 A S

T AT BRIT R 8L o M i, 7380 AR o
— B Ry A B R AL, — SR INAT L A) TA R s, 3
THT HL 37500 AR B R A R P SRR 25 1 o e



oo L/ AR {7 G-

®39%

BRI LA A AN 1B s, b P R] DU Bl
TR I LB R R, H 8 BT R BRI 1)
GrA VI 3 i BEAS g 00 AT BROTR ffkad fE v, 4
RAEHE—T7 [0 YN A6 BEAR G, BTN 5 A 25 K
AR LE , B/ NP R BE Fg AL 7 IR, R4 T
A BRICHL G R ey 56 R L AT RO I %
LA ) O 5 2 TR ) A i i 1] AR L8
DY ) B B 6 | PEARAIE T3 45 SR Tt R g B REA B, A7
R D AR I 3 o B

Bl XHEZTFRBEKREEMSH
Fig.1 Surface potential distribution of
post insulator shielding ball
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Fig.2 External surround entities model
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Fig.3 External surround entities generation method

for tetrahedron
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Fig.4 External surround entities generation method

for concave vertex
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Fig.5 Flowchart of finite element modeling based on
external surround entities
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and point charge
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Table 1 External surround entitiy parameters on

=1.5728x10°(V/m) (7)

surface of conductor ball

ZH 2Rl R 2R
2 3 Ah,/mm 50
Ah;/mm 30 Ah;/mm 70
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Table 2 Calculative results of different methods
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Table 3 Calculative results of mesh with

different encryption layers
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Table 4 Calculative results of surface mesh

with different length-width ratios
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Table 5 External surround entitiy parameters on

surface of valve hall fittings
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300~1000 3 20 40 60
>1000 3 30 60 90
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Precise mesh control method on model surface for finite element

electric field calculation
TIAN Yu',DU Zhiye',LIU Shuang', JIN Shuo*, MENG Shaoxin®, JIN Qi',ZHOU VVenfeng1
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China;
3. State Key Laboratory of Power Grid Environmental Protection,China Electric Power Research Institute
Wuhan Branch, Wuhan 430074, China)
Abstract: In the process of solving electric field of the large and complex finite element models, the pre-
cise mesh control of the concerned equipment surface is often difficult. To overcome this problem,the basic
principles of meshing in the numerical calculation of finite element electric field are discussed, considering
the basic geometric structure of the entity model,the idea of precise mesh control based on multilayer ex-
ternal surround entities for equipment surface is proposed,based on which,an effective finite element mode-
ling method is developed. Taking a simple three-dimensional model as an example,the algorithm of external
surround entities generation, the principle of regional division and related operation process are introduced.
Taking the standard model as an example,the specific application process of the proposed method is intro-
duced, and the parameter setting of the external surround entities is discussed. The proposed method is
applied to the calculation of surface electric field of DC valve hall in +1 100 kV UHV converter station.
The calculated surface electric field is smooth, and the maximum electric field intensity is 13.8 kV/cm.
The proposed method can effectively realize the precise mesh control of the model surface,and has certain
guiding significance for the efficient and accurate modeling of large and complex finite element models.
Key words: external surround entities; mesh control; finite element method; electric field calculation; UHV

valve hall ;models
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Fig.Al Cylindrical shielding ball model (sectional view)
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Fig.B1 Mesh distribution on surface of conductor ball (sectional view)
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Fig.B2 Calculated electric field distribution on surface of conductor ball by proposed method
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Fig.C1 1100 kV converter station valve hall model
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Fig.C2 Surface electric field distribution of +1 100 kV valve hall model
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