%%E*ﬁ* GAODIANYA JISHU 201144 B30 HE £37% $£438 EFE218

B R
AR

110 kV B AR E A RFERERRTR -0 A B &3 I, R, 4511“)3 *ﬂ)’i(sol)
??@%ﬁ%f‘FT%ﬂm %@E%E‘Jﬂiﬁﬁ%‘%ﬁﬁ“%ﬂ:ﬁﬁ

s C RERLGEBMR,TER.RERHULE, 245809
ﬁ‘JXTKIE]fEA’}:F%%m%*@%%%iﬁ%k%ﬁﬁﬁ%ﬂﬁ --------- Bame, B 4.8 #.HWE,LHEKEGLD

T8 B R 3007 X R AR 44 25 e S () L ART 40 AR RR I R R I - 2 #.%ER. B W.Z E,RA£0823)
ETHNFSAME/DN RENNTEREABIHE v BXZ, 509, 884,8  %(828)
DAERBEFHEFERNGESE R e AR, B .8 KK #.8 5,7 $(830)
BEN HIV B R EE B s B3 52 2 4,3 £(841)
FEMIE &G F RSB BREBTE I oo 3 35,0 0E, BEE, 2 £4(848)
“ERARVRIBRE R ph R A B R TR TR e BROUEMWL Y LR RLE S5
KEBREE R RS HES S RAEMT e FERKR FEE K, FHF, XTI 0860
kﬂgﬁﬂ%ﬁﬁﬁgﬂp;gﬁﬁﬁ ﬁ%ﬂﬂ,ﬁjﬁmy} ,)’h]é;};ﬁ,;b]i&,}/b 4#',(867)
500 kV ZMMEH A BASLEEZ T RRRB I -ooeeee * 4L.mBEH.REA. K H.E B.RmHAFQTD
=8 550 kV GIS I E R P ZRBITHE e W oH.% F.ARA. M. E R.E 4883
EHRENSRERE

800 kV 55 [E B TR 4R P i B e AR RO AR B T AR EL (B3 v oveeemeeeveeeee RBA RERBR, GEX,H  #(888)
BAEEFETRETHBIRIEME oo B KK .8 Z2.F #.3%F RLFHFHGID
%m@f%i%%éE@%Eﬁ?ﬁﬂ%mﬁmﬁﬁ&mm~-~~-----»-~------ i, TEE.EBXK, T H,xHFEO0)
mé&éé%ﬁﬁdﬁﬁ%ﬂ%f&%w@ﬁ&ﬁw-w---------------- P RLEEA.E O E.E OH.AAKRL010)

ETEEBASERSIMAA GRS FE - BB %%&% %’ﬁ:ﬁo}%,m@#— & #(916)
ﬁ*%@é%ﬁ#ﬁi‘t%“ﬁil‘%%ﬁ?f&&ﬁﬁﬁ%ﬁ .
T - %HZ? ﬁkﬁ %, frxﬂtk kB, 5%5(923)

kﬁﬂ%%ﬁﬁﬁﬁﬁﬁ%ﬁﬁ%ﬂﬁﬁﬁ%@ﬂ% R OEREAEKE AO3D
%%Eﬁ’%%@%ﬁ&‘%?{ﬁ:%ﬁﬁiﬁﬁi%P?ﬂl&*ﬂl% R A - 4. ;¢ WK, BRAO3D
BUERESITEBR#E A
BHRTFHEGAERTANTERERERRIMRAL oo SEM L RF KL F RN, X Z 8 (944)
B R B B R BRI e B R XEF ML KRR, B AW, EFRO52)
SREHKR .

E&'ZSN?E'?#%&&E%@E AT EE TR a0 X ERE - e
- %?xi x K, 'ﬁ‘{t$ Ff?fri"‘ §F K (961)
Fﬁﬂ‘%%?{*%?ﬁWB‘J%‘?@W%@%W*E%%&%‘J e BHG,BER,ALAE . HEH969)

WA R R B R AR O R B AT SR s FAEAE, A m,,zm#,ﬁrsi&,w,amu,;& & (975)
BRNRL5IET
ETFREBHEEH FLRERIBIT - - HFXRLERK 75: $?E§§ %JE# —5&"’52(982)

HVDC E?ﬁiﬁﬁﬁ%ﬂ/}ﬂf%&ﬁﬂ}#ﬁ*iﬁﬁﬁﬁﬁﬁ'ﬁﬁﬁ
- REA, ﬁv]ﬁj‘f BERHEBA X 2%, RBLXKOID



HEMSEARESRESNENBRERETE - Ak, ABa,R #.H2E, i'lii'lk(IOOZ)

Eﬁi)\fﬂzeﬁﬁi%wﬁmMﬁﬁﬁﬁﬁzﬁ&@ﬁk&ﬁ%ﬁﬁ
HERBRST.H OR.F2 OB, K- 1#(1008)

HVDCmﬂﬂﬁﬁiﬁﬂﬁiﬁi‘rﬁﬂﬁ&ﬁ&ﬁﬁu%f*ﬁﬁ ------ B OBLERT.E OH.HEAE.K #0015

2 [6] 3 5138 47 40 H 2% B A °T 5 P A [RT  RR - e 2 Bl FEL.E RLHE #(1022)
&Eféﬁﬁ%ﬁﬁ*%%%ik%ﬁ%ﬁtﬁ}ﬂﬁﬁ e TS FSERL A 4](1029)
%&Tﬂﬁnﬁﬁ%ﬂ:ﬁﬁﬁ%%ﬁﬁbﬁﬁ&%ﬁ&#ﬁ% e EOME 8 g, BE3EK(1035)
HERKXFMBEIKNO TRMEE L -3 RLH A, B BF E(1041)
Q%E%'—ﬁﬁﬁﬂﬁ*ﬁmﬁﬁﬂﬁzw‘]ﬁ? 1-?25&,4‘#7%&,%12#.% A H A%, 0 45(1050)
B

“:p@%ﬂlﬁgé%%%ﬂggﬂ@ﬁé 2011 SEZERAELVLEIL wreveevrerrersensernnsneniueneienaaes (816)
“2011 EBEEHE N —REBBHEARPHTS " FOEMBEILREIE o eeeererererr e eee (853)

“2011 EEEREE M — S EHE S gﬁ”{;ﬁﬁk”}ﬁﬁ%&ﬁﬁ B e (968)
(EHBEFRAI2010 EGITERTLITEE - vers . (1021)

(BEERR YRBZERS

EUTERR MES

EHEER HUA

WEIESER XER § B ZAK GUR G1F

- RUBKREEBNRF)

Tyt SHR DHEH T M EFHF & B SFE KRS XFE s XER DIFE RKIE
wWAE HEE BEFR TR OENRE FEE ZHMG FRE T # SHX R\BE AeR [A®RE
BEE 4FHE HEE FXFE KFE KEDL HEE FRE BAXR KE8 8 K& BRE K%R
B B OE M EXX BERER BHA EHER BERE B EH BAHK :

E. Zaima(Japan) Hideki Motoyama(Japan) L. A. Dissado(UK) M. Farzaneb (Canada) R. P.P. Smeets(Holland)

S. Grzyboski(USA) S. M. Gubanski(Sweden) S. R. Ramachandran(USA)

£E¥ER

BFEE BXE HEE A% BEX B8N £ I HEE BHE FERF %kuE EBEER E X
#® B ™ & HFET KAE KRR RER K4eH A E

BoHmE

e ga B ARAT KPELHEERAT FERAEAFRAT BRAZKFEAERAA

BHEERAR 87,1975 017D

EE(IRBES)E) B0 MA KEGECH) (SA,INSPEC)FMT XE(LEIXH) (CAHBRFEA
BYHXHEE)(ANKRMNA AEREEAMBEBEISTRRMT RE (B B % CH) (CSA) B BT
HEBEICBREECSCOBLHMN PXBOCMAZHEERLCMN BSREUDAAPLERNA

=T H 8 & BEREMAA i Hh: WALERINH B MR 143 S
E H B & EMAESRETRR BB B 4 . 430074
PEHBNIRYS 2] 31t : http: // hve. sgepri. sgcc. com, cn
® oW oMM BN s AT R R B F {8 f: hve@sgepri. sgcc. com. cn
* R HagE Ep Bl: RXNBOFHITARAA
B X % T & FRix BEA 4F B & 17: BMEMER KRS 38-24
a8 OB % B KFEE Y4l & 1T YEEREBRZLAH fEJ%MQBZ
B # . F # (025 83092053 & B E fr: 30.00 5T/
B # € ZAFE (027) 59835519 ISSN 1003-6520
% | 8. (027) 59835528 PEFRERURYS: CN 42-1239/TM
J- & & 17 8. (027) 59835518 EHEETILZ {5 (CODEN): GAJIES
1% . (027) 59835529 JEREFWIES: 420100400801

BITIEA S 5. CN42-1239/TM * 1975 % m * Ad x 256 % zh » P x ¥30. 00 * 6600 * 37 x 2011-4



High Voltage Engineering
(Monthly, Established in 1975)
Vol. 37, No. 4 (Ser, 221) ’ April 30, 2011

CONTENTS

Overvoltage and Insulation

Experimental Research on Performance of Composite Materials Pole of 110 kV Transmission Line «e++ee«reees . .
- + HU Yi, LIU Ting, LIU Kai, DENG Shi-cong, LI Han-ming, HU Guang—sheng (801)
Analysxs on Onset Voltage of Positive Corona on Stranded Conductors in High-altitude condition
« GUAN Zhi-cheng, CHEN Feng-lin, BIAN Xing-ming, ZHAO Xue-song, YAO Wen-jun, WANG Ll-mmg (809)
Copper Effect on the Thermal Aging Propernes of Different Transformer Oil-paper Insulations s .
- LIAO Rui-jin, GU Jia, HAO Jian, YANG Li-jun, MA Zhi-qin (817)
Effect of Temperalure Gradient on Space Charge Distribution in Oil Impregnated Papers ceeseerecrereeccenaeees EISILLIIRIIRLY
. - WU Kai, ZHU Qing-dong, CHEN Xi, WANG Xia, CHENG Yong—hong (823)
Measurement Algonthm of Dielectric Loss Angle Based on SSIFLS  rereecerscerarnenitiiiiiiiii ~
B LRI R IR LT RO TR TP T D - LI Tian-yun, YUAN Mmg‘zhe, CAI Guo-wei, BAI Bo (828)
AC Flashover Performance and Mechanism of Insulator in Wind Sand Environment «+-+-e+ B R ITE TR IR LR
R + SIMA Wen-xia, CHENG Hao, YANG Qing, YUAN Tao, YANG Mmg, YE Xuan (834)
Influence of Humxdlty on Ozone Agmg Performance of HTV Silicon Rubber «+eseeeeeeee L ORI LU LEIRLD
e e - TU You-ping, TONG Yu—hang, WANG Qian, LI Min (841)
Comprehensive Analysis of Lightning Performance of Overhead Power Distribution Line with Varied Ground Obliquity <<«
- LIU Jing, LIU Ming-guang, QU Zhi-jian, LIU Tie (848)
Pre-breakdown Current Measurements from High Voltage Electrode of Rod-plane Gap Under Lightning Impulse Voltage
. GENG Yi-nan, ZENG Rong, HE Jm—hang. WANG Bo (854)
Theoretical Derivation and Numerical Analys1s for Groundmg Computation of Horizontal Multi-layer Soil - CERTIREL
« PAN Zhuo-hong, ZHANG Lu, TAN Bo, LU Hal-llang, WEN Xi-shan (860)
Experimental Analysis of Direct nghtnmg Protection for Floating Roof Qil Tanks cee oo IR
- REN Xiao-ming , FU Zheng-cai, LIU Quan—zhen, LIU Bao—quan, SUN Wei (867)
Test Research on Insulator String with Various Materials for 500 kV AC Transmission Line ceeeeeeseeeseerenenniininnie.
- ZHANG Rui, YING Wei-guo, HUANG Dao-chun, ZHANG Qin, YUAN Tian, RUAN Xlang yong (874)
Test on Lxghtmg Impulse Withstand Voltage of the Three Gorges Right Bank 550 kV GIS Substation CERTIRRS
seresserssstisiisiiseniesieeeneceeee. HU Wei, CHEN Yong, WAN Qi-fa, YANG Peng-cheng, CAO Jing, HUO Feng (883)

Smart Grid and Condition Inspection

Polarity Wave Area Ratio Method of 1800 kV UHVDC Transmission Line Fault Line Selection
crererrenaiesienens - SHU Hong-chun, ZHU Sheng-giang, TIAN Xin-cui, YANG Yi (888)

Extension Hierarchy Assessment for Operatmg Condition of Power Transformer
- DU Lin, YUAN Lei, XIONG Hao, TANG Gang, LI Gang. SUN Cai-xin (897)

Application of Digital Image Processmg and Photogrammetric Technology to Sag Measuring Method - CERIRLE
+ CHEN Si-ya, WANG Bin-hai, SHENG Ge-hao, WANG Wen, JIANG Xiu-chen (904)

Residual Breakdown Voltage Prediction of Slmple Oil-paper Insulation Model - R RRRRRLELIL LTI LI
« SHEN Wei, FAN Ting-dong, CAO Wen, WU Kai, CHENG Yong-hong (910)

Permanent Faults Identification Method for Three—phase Autoreclosing Based on Capacitance Parameter -+
+ LIANG Zhen-feng, SUONAN Jia-le, SONG Guo—bmg, SHI Guang (916)

Method and Simulation Analysis of Comprehenswely Distributed Fault Location of Transmission Line: tereeseeeer EEPTIRRE
- LIU Ya-dong, SHENG Ge-hao, WANG Kui, SONG Lai-sen, ZHANG Jun-fu, JIANG Xiu-chen (923)

Optimization Conflguratlon for Capacity of Energy Storage System in Large-scale Wind Farm «cecceceeee EARIIRIIRIIEIR
. e s e s s esene s e saesss s s ssenesseses s os. LIANG Liang, LI Jian-lin, HUI Dong (930)

On-site Application of Partial Discharge Detection of Transformer Using Very Wide Bandwidth Pulse Current Method ---+--
e s ss e st s s sessessesseesne e SHEN Yu, RUAN Ling, XIE Qisjia, GAO Sheng-you (937)

EMC and Electromagnetic Field

Influencing Factors of Insulator Electric Field AnalyS|s by Finite Element Method and Its Optimization <s+tsteeevees
- - XU Zhi-niu, LU Fang-cheng, LI He-ming, LIU Yun—peng (944)



Influence of DC Transmission Line on Geomagnetic Observation

- TANG Bo, WEN Yuan-fang, LIU Hong-zhi, ZHANG Xiao-wu, LI De—qlan. WANG Fang-qiang (952)

New HV Technology

Sinusoidal or Half-wave AC Voltage Apphed to a Tubular Actuator - T T T TR
. + XIAN Yu-bin, WANG Zhan, HUANG Quan-jun, LU Xin-pei, ZOU Chang-lin (961)

Novel Circuit Producing Pulsed ngh Voltage with Discrete Steps for Ion Bombardment in Plasma Immersion

Sersesanii s e - SHI Jing-wei, TIAN Xiu-bo, GONG Chun-zhi, YANG Shi-qin (969)

Analysis and Design of Capacttoriast dmchargmg Trigger Generator

+ YIN Jia-hui, LIU Peng, SUN Feng-ju, QIU Ai-ci, LIU Zhl-gang, ZHANG Zhong (975)

Operation and Security of Power Grid

Physical Process of Icmg on Fixed Wires by Interface Movement Theory -

- JIANG Xing-liang, XIAQ Dan-hua, CHEN Ling, BI Mao-giang, CHAQO Ya—feng, X1 S1-J1an (982)

Eddy-current Loss of Copper Shielding Under DC-biased Condition in HVDC -

- ZHAQ Zhi-gang, LIU Fu-gui, CHENG Zhi-guang, YAN Wei-li, LIU Lan-rong, ZHANG Jun-jie (990)
Safe Distance for Converter Station in Construction ++=sesssseereceeess SHAO Gui-wei, CAI Huan-qing, LIU Hongftai (996)

Numerical Calculation of Transient Temperature Field and Sort-term Ampaticty of Group of Cables in Ducts

- LIANG Yong-chun, YAN Cai-hong, ZHAOQ Jing, SUN Ke-jun, LIU Jian-ye (1002)

Model Slmpllcatlon and Calculation Method Analysis About the Shunt of DC Grounding Current Via AC Grid «+«eeeeeeeeeee

- REN Zhi-chao, WU Guang-ning, ZHEN Wei, WU Chao, ZHANG Yi-kun (1008)

Phase Correction Method of HVDC Supplementary Subsynchronous Multiple Models Damping Controller «-:+:esesseeeereeeeeee

- TANG Niang, XIAO Xiang-ning, LI Wei, GAO Ben-feng, ZHENG Ru1 (1015)

Recognizing the Reliability Non-coherence Components of Multiple Parallel Transmission Lines

< J1 Jing, XIE Kal-gm, CAOQO Kan, HU Bo (1022)

Optimal Nonlinear Coordinated Control to Enhance Transient Stablhty of AC/DC Power System -+

- CHENG Li-min, LI Xing-yuan, LIU Jian (1029)

DC Filter Design with Parameters Adjustable for HVDC Transmission +++» WANG Feng. XU Zheng, XUE Ymg—lm (1035)

Estimation Engineering Method of Rime Accretion Process on Transmission Lines - cnees
- GUO Hao, LIU Pei-qing, QU Qiu-lin, DUAN Zhong-zhe (1041)

Adhesion Strength and Its Influence Analysis of Natural Ice on Various Substrates - LR ELRIIRTTE T

- BI Mao-qiang, JIANG Xing-liang, CHAO Ya-feng, CHEN Ling, XIAO Dan-hua, LIU Wei (1050)

Honorary Chairman of Editorial Committee LU Yan-chang
Chairman of Editorial Committee XIAQO Shi-jie

Vice Chairmen of Editorial Committee GUAN Zhi-cheng HU Yi LI Cheng-rong YANG Yinjian SHU Li-chun
Members of Editorial Committee

DING Li-jian MA Wei-min MA Wei-ming WANG Xuan WANG Xin-xin LU Qiang LU Xin-pei

ZHU Ying-hao LIU Kai-pei ‘LIU Shang-he LIU Ze-hong JIANG Xiu-chen RUAN Jiangjun  SUN Cai-xin
SUN Yuan-zhang YANG Qi-xun LI Lai-cheng LI guang-fan LI Ruo-mei LI Yong-wei LI Sheng-tao
YAN Ping YAN Lu-guang WU Gen-fan HE Jin-liang HE Jun-jia QIU Ai-ci Z0U Ji-yan
SHEN Guo-rong ZHANG Wen-liang ZHANG Qiac-gen CHEN Wei-jiang GOU Rui-feng LUQ Jun-hua ZHOU Wen-jun
ZHENG Jian-chao ZHAQ Jie DUAN Xian-zhong QIAN Bao-liang XU Zheng CUI Xiang ZHANG Wen-lin

LIANG Xi-dong CHENG Shi-jie
International Members of Editorial Committee

E. Zaima (Japan) Hideki Motoyama (Japan) L. A. Dissado (UK) M. Farzaneb (Canada)
R. P. P. Smeets (Holland) S. Grzyboski (USA) S. M. Gubanski (Sweden) S. R, Ramachandran (USA)
Abstracted/Indexed in Engineering Index (EI Compendex) Abstracts Journal ( AJ )
" Science Abstracts (INSPEC) Cambridge Scientific Abstracts (CSA)

Chemical Abstracts (CA) Japan Science & Technology Agency (JST)
Competent Authorities State Grid Corporation of China Publication Number ISSN 1003-6520
Sponsors State Grid Electric Power Research Institute CODEN GAJIE5

Chinese Society for Electrical Engineering Add Wuhan 430074, China
Editor and Publisher State Grid Electric Power Research Institute Press Web Site http; / hve. sgepri. sgec. com. cn
Editor in Chief YANG Ying-jian E-mail hve(@sgepri.sgcc.com.cn
Director PENG Chun-zheng Tel 86-27-59835528, 59835518

Editor in Charge CAOQ Zhao-jun Fax 86-27-59835529




