%%Eﬁ* GAODIANYA JISHU 201151831 BH $£37% $£118 HBE28H

B X
HRESH%
4 15 ISR (R B 6 A HE T U T ov v ovevnnenmeranesensnssseneesenenssnnans RES R B 3-F 100
WMAXS SFs REHESBIFMEABKEH  ooeeeeeee - B OSELHKRAKRE,N M ERL®B)
1000 kV $¢ R E X WA K T BB RIBITHFHE ovoeveneemeeee - XRBT AR, K B, HA5)
HRABKBEETHEERRFEERRY - Tk, HFEA, Wia e, ¥ X%, M4EE,HEECD
B R R AT A AT SR A - KB mHE BB K28

BERBXERMKEZFHAE AN EERBEOES -
#%# £T7H,.M H*k, au:% WM, 4&1&(34)

BT B BB R R A L PR G - W ORBEALLXE EAE, K #0)
AL 3 8 0 58 0L i T R RLAR P MO0 LS -+ S I WY N T IG))
BBHRIK 500 kV EE MRS B ER G BB o RET, 2R, E #.4 &K KGD
TRB R FRRARBHLRIFIE oo omeves FEH, BT, B £ IR, % EKG62)
R R R M BB R K PRI oo eon oo b, HEF L E B, ERT KB E, 2 28(69)
0 E I F R BRI R HT vomvvrvoevoeevesonneonee BB, FEI, B, ZR 9, £ 3K, B2 27T
BBEENFREIE RGBT IR e B W, FE, MUK, B0, ZE%, %54 (85)
BER N FER AR ERERRI([) e B B, XT L, B &8 #,0 HOD
SFs RESHFHETREGHHOBBGTET oo £ B KA E B, 228,05 A0
REERS IRE#H

BES DI BRRT SEEHE o § 2 HERLBREBAT,EME, £ F K104
ZW B ETRE T RRRABIEF EM I woveerreerereone TR B, RER, KM, ERHAQI2)

IEC 61000-4-2 %?ﬁﬁthﬂ“‘&‘]ﬁ[‘ﬁ&ﬁﬁ&ﬁm%%ﬁéﬁ -
- REZ. B4 KAE,AEX,FwFA18)
BRSO ESKRERM MBI HHR - #kAE RIE,2HK.HB FAFEL, K H20

23 S 2 o TP B T IR A PPN S IS 110 B2 . S 3 T T AekID
BB MERSKHE
FAREREEMTMAEZELSER - - Bag ek R.BEE,N 8,8 XEO36)

RABEER 10 kV XBKEZMEE LK ELIFE - seeseseseseas
- BREBER,H F.ERKHE K, *21#(143)
AR REE R R E SN EX MR -k OALEEER,F K (150)

R DB AR KRGS BB E G BB o vee oo ereeessenenns v B F 5K, 40 508, F FIL(157)
BSUDREE UM B4 ESD BAEARM AR QNN o H & MFH A E, EHH, K 5 A6
R LR B  REEEEGITIE oo ZRA K 2, ER 455 (170)
BRSNS ERE B OFDE RS TR M A RER KLY, AL, % K, EWERAT6)
SRV PSRRI CY Y JOEF S SRR 2 ¥ ¥ I ¥ T
A R

B PR 5 5 FE R B R BB 5 SR SO ovovvmnoeevnnonsne 8,9 B2 4, KB (190)
& R 7 28 Gamma 1B M REE AR ALY B BIIE oo WEH EEE K K ABHE A EE (198

gﬁﬁﬁ%%ﬁ@@ﬁﬂﬁmﬁﬁﬁﬁ sressacsensenes ﬁ Hvﬁxxoﬁ‘ *\’*ﬁ&?i‘] if# Pﬂ(203)



BEAIEE FIRTALIE NO BB -ovovrerrrremmrcsennmmnennneeeenen 3] K E K, T, £ &K (208)
B2 5E7T

B YNvd BRFEEERE ST RAHERE - - KW, EHE,HERK, B ARHA(LE)
RERBEREEAFREA WS4 5RMAET - ® =.AEHK.m #.% H.E K, xERQE2D

BNIRBE T % T INB ST - - Rk, Rk . pEe. 2 RQ@2D
FRAXBERN =M FERSE SVPWM S AHHER - sereenees seneeene -
- - 2B, LAY RKAR.E kL KRR, N 230

ﬁ@%%%%ﬁ%ﬂﬂﬂ?ﬁ%ﬁ%ﬁﬂ - AR, N (24D
E B AR B A BRITT AT e oeeoveeeeeeees #%mwﬁ #. K,8 5 E, I H249)
Ee

“2011 EE RN —RERBEARTITLS FE R BIEREE o verererrermeemenrnnnnarsseossinessenss (49)

“2011 (EZEEEN—BAE A HAMMEERBIE"FBE A RIEREIEE -roorverrrrmmereenncniniioncn. (169)
£+ EEBR KRS S WY E K-S IUE SCE H - e (197)

(BRERR VREZERS

EWIERA REB

£ EER KA

MEEER XER 8 B FAH GOR FuE

z B (DL R R :

Tt SHRE DHEH I WM OEHFF S B FAHE KREE XFE ANEG WER OIFE RIE
WAH HEE BHFSR ZUE FEE FES ZEMH FHEE P ¥ Pl REE F&R AR
BEZ% $¥Hf REE XXX KFR KLEL H58 PRE AXR B8 &8 X BRE &R

B OB OB A EXX BRE BRA FHR BHRE B EH EAH
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)

£ ¥ 2R

BREE BXE HBNE AR BHXRE BR) F ¥ MEER KRE FRRN KAiE EBR E kK
# B ™ @& BRRT ARE BKEEA RER %XE0 A E

B AE

rEERaRgARAT KYBSAKRGAERART HFHNAEAAERAR MEAEAVPEARAT

BEBRERER B#.1975 817D

(¥M(IRES)E)HONMA KEBEIWN SAINSPEORZMN ZR(AZXM)(CAHOEFZHA
BEH(XBAE)ADKZNMN BERZERAHEBRAEUSTRZMA LEGARHEZXH)I(CSAHBRREA
PEHAEIIXHBECSOHBONMA PXELCMAZEERBONMA BSREADAATXEZNN

E O 8 fr: ERANAT b} H: MItERNTHEWEE 143 5
E b B fr: ENEOHEHRR HB B MR §: 430074
PEBHIEEYS [} #it: http // hve. sgepri. sgcc. com. en
AR Y N BERESBEERRERER B F {& #i: hve@sgepri. sgcc. com. cn
x S%: HAE 2] B ANNESNFEITAHRAR
B O R 8 FHAE BRYE HE%E B A& T MILAmER mBRAS 38-24
RO K B BEE HA4r @ % & 7 PRERASRSSAE RS M2
B # ¥: F # (025 83092053 B A & #: 30.005%x/H
M # K. ZAIFE (027) 59835519 ISSN 1003-6520
& | . (02 50835528 PEEREEHRMS: o223/ T™
- & & 17 8: (027) 59835518 EHERTI &R (CODEN): GAJIES
#* M : (027) 59835529 JTELSEHTIES: 420100400801

BIRIREAS %, CN42-1239/TM % 1975 » m * Ad % 256 % zh » P x ¥30. 00 * 6600 * 38 * 2011-1



High Voltage Engineering
(Monthly, Established in 1975)
Vol. 37, No. 1 (Ser. 218) January 31, 2011

CONTENTS

Overvoltage and Insulation

Statistical Characteristic and Risk Assessment of Polluted Insulators Flashover ««:ecccecereerevercencnane .
. WEN Xi-shan, LAN Lei, JIANG Ri-kun (1)
Influence of Trace-level O; on SFs Decomposmon Characteristics Under Partial Dlscharge L AR LRI R LI R LRI
« TANG Ju, CHEN Chang-jie, ZHANG Xlao-xmg, LIU Fan, REN Xlao-long (8)
Characteristics of Apphcatlon and Operatlon on 1000 kV UHVAC Insulators seeeeeesceeveensccsrsesnississososssnansracssssnnscsscann
e esereasraeeeareseeohe tes baetes e ses bunaen 0t t0s bassss s - WU Wei-ning, WU Guang ya, ZHANG Qin, ZHANG Rui (15)
Experimental Analysls on Lightning Shielding Performance and Protective Measures of DC Transmission Line +--es-e--
+ HE Jun-jia, JIANG Zheng-long, HE Heng‘xm. DONG Man—lmg, XIE Shl-]un, XIE Yao—heng 21
Equivalent Model of Transmission Tower Under nghtmng Smkmg R . seeeesneeeiinees
PN .- DU Lin, MI X,ang, YANG Yong, YANG Qing (28)
Influence of Tension Arrange Mode on Artificial Pollution Flashover Performance of DC Insulator Strings at High Altitude Area
sesecesninsieineiieeecses. HAQ Yan-peng, LI Wei-guo, YANG Lin, SUN Xia-qing, XIE Cong-zhen, LI Li-cheng (34)
Effects of MOA on Chaotic Ferroresonance OVervoltage +«««-s«teeessssscossestossatssssossusssssssoss stesesssssns o st oo ssssnssssssssesoss
B T LIT T T TTR LY IIRIU TIPS + YANG Qing, ZHENG Zhe-ren, SIMA Wen-xia, CHEN Li-jun, YUAN Tao (40)
Analysns on the Simulation of Interphase Power Controller Over—voltage and Its Protection «setvees esssssnennsetesientnioons
feteeesenstberenannatetesaeesessssnonn - LI Juan, ZHENG Ming, ZHANG Le—bm, CHEN J|-]un (50)
Over-voltage and Lightning Protection for 500 kV Compact Transmission Line in High Altitude Area .
. ZHAO Jianning, GU Ding-xie, HUO Feng, CAO Jing, DAI Min (57)
Experimental Invesugatlon on Surface Conditions of Conductors in AC Power Transmission Lines «ecereeeeee seeasesane
ceserreersssaioesanesisanannanres BIAN Xing-ming, YANG Wen-yan, ZHAO Lei, WANG Ll-mmg, GUAN Zhl-cheng (62)
Influence of Temperature on Silicone Rubber Hydrophobicity Caused by Corona -- seserseereiions LRI TITRRIRI
+ XU Zhi-niu, LU Fang-cheng, LI Man, WANG Qu.t-sha, ZHANG Yan-]un, LIU Y\.m-peng (69)
Analysis on Negative DC Corona Inception Voltage of Stranded Conductors — «+-ccese:
+seseeess. MENG Xiao-bo, BIAN Xing-ming, CHEN Feng-lin, WANG Li-ming, GUAN th-cheng, YANG Ymg jian (77)
Method to Judge Corona Inception Voltage of AC Transmission Lines Using Corona Cage +e+sreveeerecesssscicericciaiccinine.
- CHEN Lan, BIAN Xing-ming, CHEN Feng-lin, MENG Xiao-bo, WANG Ll—mmg, GUAN Zhl-cheng (85)
Effects of Transformer QOil on Insulation Performance of RTV Silicone Rubber (I ) «eeereeececceece
et tasteetetat o renaoesentresrssesses bee ses rnaesarereseaes - YAO Gang, WEN Xi-shan, LAN Lei, HAN Wei, LIU Hui (91)
Analysis of Surface Charge Decay Process on Insulators in SFs and Air sececeseeecerernans L I R R IR TR TR R
- WANG Bei, ZHANG Gui-xin, WANG Qiang, LI ]m—zhong, TANG Hao (99)

EMC and Electromagnetic Field

Design and Parameters Calculation of a High-voltage Static Var Compensator -
cesesesccncees LUO An, YANG Cui-cui, MA Fu-jun, XU Xnan—yong. wuU ng-bmg. ZUO Yong-bo (104)

Analysis and Development of Discussion on Calibration Method of AC Corona Cage Radio Interference Measurement «eseeseee
B SRR I L TIRTIRI « WANG Xiao-yan, WU Xiong, ZHAO Jian-guo, ZHANG Guang-zhou, CHEN Yu-chao (112)

Limitation of the ESD Immumty Test Platform Specified in the Standard IEC 61000-4-2 «ccesevsecrscecccns veeneernanenes
+ YUAN Qing-yun, LIU Shang-he, ZHANG Xi-jun, WU Zhan-cheng. LEI ano—yong (118)

Potential and Electric Field Distributions of Modular Multi-break Vacuum Circuit Breaker «:ecececceescecces
cecesearesecseanaecss. HUANG Dao-chun, RUAN Jiang-jun, WU Gao-bo, XU ng, SHU Sheng-wen, ZHANG Kun (124)

Expenmenta] Ana[ysls on Air Electrostatic Discharge «+«sesssersees heasesetsecsces sistencenn eereseosietancensenctsoreressesone
B R LLLTTRTTRTTRTPRTPRIPRITIN . '4 § ] Yong, LIU Guo_h‘,ng, GU Lij -juan, LIAO Yl—]ley YUAN ng yun (131)

Smart Grid— Special Subject of Condition Inspection
Analysis of Oll-paper Insulation Aging Characteristics Using Recovery Voltage Method  +++ceeerercecvvnnenieciicriennranarecnesenn.

+ LIAO Rui-jin, SUN Hui-gang, YUAN Quan, YANG Li-jun, LIU Gang. ZHOU Tian-chun (136) "
Insulation Evaluation of Water-tree Aged 10 kV XLPE Cables Using Thermal Step Method -- sesessanetiicrienirietsantaneti
T R SLALIR I - DU Bo-xue, MA Zong-le, GAO Yu, CHENG Xin-xin, YANG Lin, LI Hong-bo (143)

New Electric Vehicle AC Charge Spots Using Active Power Filter «-eevee veseessne ZHANG Yun, LU Jia-zheng, LI Bo (150)



Des1gn of Wide-area Dampmg Controller of Grid-tied Wind Generation System Based DFIG creereverccersesnececciicnnnneiaiiinan
JOT U UPN - eeeeseteereeeserroreaaaneas - ZHANG Zx—yong, HU Zhi-jian, LI Yong hui (157)
Undamaged Test Method of ESD Latent Damage in ngh frequency Low-power Silicon BJT  seeeconereecoctsessicnaranecennnnnens
- YANG Jie, YIN Zhong-wei, ZHANG Xi-jun, WANG Zhen-xing, WU Zhan—cheng (164)
Analysts of Power System Transient Signal Using Genetic Algorithm and Neural Network ceceecrerceccecen
e errerusreatrene ry sassas eneru e orE eosesv et s raattr e - WANG Jla-lm, XIA Ll’ WU Zheng—guo, YANG Xuan-fang (170)
New Control Strategy Analysis of the Cascaded Dynamxc Voltage Restorer ««------- -
csssesernissassacsssseannees HE Jie, ZHOU Xue-song, CHEN Shan-zhong, LU Yong—hong, WU-Bin, WANG Si-bao (176)
Dynamic Calculation of Conductor Temperature of Single-cable Using BP Neural Network —secceceeseeceencencns -
I LR LR L R R R T R R T R T R T LEI Cheng-hua, LIU Gang, LI an_hao (184)

New HV Technology

Apphcanon of Negatlve Hngh—voltage Pulse Techno]ogy to Improve Air Purification Ability of Plants s-«esseseereeecmrrersiaernann

cerereee cerene L T TR PR - YANG Yun-Jing, XI Gang, LIU Kai, ZHANG Xiao-hui (190)
Bootstrap Method of Metallized Film Capacltor Gamma Process Degradation Modeling «««ssesecesececn .

- LIU Xue-min, LI Hai-tao, ZHANG Wei, ZHOU ng—lun, ZHOU Zhong-bao (198)
Analysis of Micro Properues in lonization Region of Multi-needle-to-plate Corona Discharge — +e+-ereseeemareconomncnsccsinionineee

- YANG Shu, ZHANG Ling-ling, MI Dong. ZHU Yi-min, LIU Shuang, HAO Yang (203)

Effect of Reductant on NO Removal with Plasma Preprocessmg seessscsasescnnaee

vesresesarerens st erranarese enyerra aan ortan tan + LIU Hui, ZHANG Ruo—bmg, WANG L\-mmg. GUAN Zhi- cheng (208)

Operation and Security of Power Grid

Electricity Analysts for the New YNvd Connected Balance Transformer and Its Simulation Mode  «occeeerroescerrirmnccscnnnnncn
. ZHANG Li-yan, LI Qun—zhan, CHEN Min-wu, ZHOU Fu-lin (215)
Analysns and Opnmum Des:gn of ngh—capacny Htgh-speed Interrupter «wreereceenees R
« DAI Chao, ZHUANG Jin-wu, YANG Feng, CHEN Bo, WANG Chen, JIANG Zhuang-xlan 22D
Flashover Characteristic of Insulator Under Strong Wind --» GENG Jiang-hai, JIA Bo-yan, XU Zhi-niu, WANG ng (227)
SVPWM Over-modulation Scheme of NPC Three-level Converter Using Vector Synthesization — «ssceeeeevsencncnnnas
coenssnsssessnecnecss. WANG Hao-xiong, MA Wei-ming, ZHANG Di-lin, XIAO Fei, CHEN Mmg—hang, LIU Yong (234)
Ice Accretion Mechanism and Glaze Loads Model on Wires of Power Transmission Lines -sveeresreesersereeneens

. LIU Chun—cheng, LIU Jiao (241)
Analysis of Grounding Grid by Finite Element Method in Consideration of Soil Nonlinear Characteristics .
- LI Jing-li, YUAN Tao, YANG Qing, SIMA Wen-xia, SUN Cai-xin (249)

Honorary Chairman of Editorial Committee LU Yan-chang
Chairman of Editorial Committee XIAO Shi-jie
Vice Chairmen of Editorial Committee GUAN Zhi-cheng HU Yi LI Cheng-rong YANG Yin-jian SHU Li-chun
Members of Editorial Committee
DING Li-jian MA Wei-min MA Wei-ming WANG Xuan WANG Xinxin LU Qiang LU Xin-pei
ZHU Ying-hao LIU Kai-pei LIU Shang-he LIU Ze-hong JIANG Xiu-chen RUAN Jiang-jun  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 ZOU Ji-yan
SHEN Guorong ZHANG Wen-liang ZHANG Qiao-gen CHEN Weijiang GOU Rui-feng LUO 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 GAJIES

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 CAO Zhao-jun Fax 86-27-59835529




