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封面简介：

背靠背直流输电系统是指输电线路长度为
零的直流输电系统，其整流站设备和逆变站设

备通常装设在一个挟流站内，主要用于2个非同
步运行的交流电力系统之间的联网或送电。柔
性直流背靠背输电依靠柔性电力电子设备高度
可控的特性。可实现潮流大小、方向的灵活快速

控制。

2019年6月，渝鄂柔性直流背靠背联网工程
正式投运。工程分为南北2个通道，在渝鄂断面

九盘一龙泉、张家坝一恩施500 kV输电通道上，

分别新建宜昌、恩施2座柔性直流背靠背换流

站。工程中首次应用我国自主研制的大功率

IGBT换流阀，电压等级为土420 kV，输送容量达

到5 000 MW。渝鄂柔性直流背靠背联网工程实

现了川渝电网与华中电网间异步联网，提高了

区域电网互济能力，促进了西南水电开发和大

规模外送。

万方数据



Electric Power Engineering Technology
No．5 2019

V01．38(Ser．No．187)

CONTENTS

Special Topic on Research and Application of AI in Power System
PDT-SVM．based sag source identification considering lightning strike

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LITaoran，ZHANGChenyu，SHIMingming，SHAHaoyuan，ZHENG Jianyong。MElFei(2)
A fault location method for active distribution network based on Tensorflow deep learning⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ LIU Chengming．DAI Zhongiian．CHEN Xuan(8)

The global map’s creating and positioning of substation inspection robot based on adaptive Monte Carlo particle filter algorithm
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯XIE Linfeng，JIANG Chap，SUN Qiuqin，Ⅵ，ANG Haowei，SONG Qingwu，GUAN Guofei(16)
Combination ultra．short．term prediction of wind power based on WD．CS．SVM

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LIU Jiamin。LI Congrui。ZHOU Zhihao，LI Sheng(24)

Insulator state evaluation method based on UAV image and migration learning
⋯⋯⋯⋯⋯⋯⋯⋯⋯LUO Jianjun，LIUZhensheng，GONGXiang，HUANG Shaochuan，OIⅣANG Ye，WElZheng(30)
Transformer oil density based on GA．BPNN method and multi．frequency ultrasound

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ZHAOYaohong，YfⅢGZhuang，QIANYmua，LILi，PENGLei，ZHOUQu(37)
Pattem recognition of partial discharge based on fusion extreme learning machine

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯PANZhixin，LIULiguo，OIANCheng，Ⅵ7ANGZhen，YUANDong(42)

Prediction ofpower customer outage sensitivity based on Bayesian network
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LYU Pengpeng，TA0 Xiaofeng，XU Zhiguang，MIU Ping，X10NG Xia，BI Shanyu(49)

Thesis and Summary
Non．uniformtransmissionlinemodel of UHVtower⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯YU Jingqiu．XUZheng(55)
Online monitoring for large power system protection and its optimization strategy

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯WANGYiyu，WANG Jing，FENGChangyou，ZHUANGWei，QUChong，LIUHuakun(63)
Coilaborative planning ofelectric vehicle charging station．distribution network considering active response
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ ZHANG Yating，CHEN Zhong，DUAN Ran，HUANG Xueliang(71)

Power Grid Operation and Control

Model predictive current control algorithm with deadbeat optimization for T-type three．1evel APF

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LIU Guangsi，XIAO Xianyong，LIU Jianxin(78)

The improved model and parameter estimation for frequency response ofpower system

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LIDonghui，ZANGXiaoming，JUPing，CHENQian(85)
Feedback linearization sliding mode control ofwind farm connected with VSC．HVDC system

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LU Yuting。DU Hongji，ZHU Xinyao(91)
Method for determining short．circuit current limiting measures based on comprehensive equivalent

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯FU Xu，TIAN Xu，LI Fuchun，WU Xiong，TIAN Shijun，MAXue(98)
Optimization of ultra．short．term wind power predicting model based on MⅣ_PCA
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯XU Longbo，Ⅵ，ANG Wd，DINGY曲an，ZHANG Tao，Ⅵ硝NG Shaoyong(107)

Characteristics of elec打omechanical responses and identification undergoing slight ambient excitation
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ FANG Lianhang，LIU Hongyan，LIANG Yu，LIN Daohong，Wu Qiang(114)
Smart Distribution Network and Micro—grid
Optimal allocation model ofthe micro-energy grid with CCHP considering renewable energy consumption
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ CHEN Lingmin，WU Jiekang，TANG Huiling，XIONG ran，LI Changiie(121)
Evaluation method for the combination weighting ofchafing machine operating performance based on TOPSIS method

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·LIU Yali，WANGXudong，ZHAOYingchun，HUCheng。LIUYujun(130)
Distribution network fault diagnosis technology based on synchronous waveforlns

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯XU Mingming，FENG Guang，ZHANG Linlin，WANG Peng，SHI Fang(138)

High Voltage Engineering

Discharge characteristies ofmetal particles on insulator surface under oscillation impulse and AC voltage
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ GAO Xuze。DUAN Ran．TANXiao(147)

Influence of thermal history process on the thermal history temperature of XLPE cable

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LI Huan，ZHm Shuang，CHEN Jie，HU Libin(157)

Space charge accumulation behavior ofPolyethylene／Silica Nanocomposites before and after Thermal Aging

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LIYudong，ZHANGZhanxi，XIAOKun，LUYuncai，TAOFengbo(164)

Technology Discussion

Secondary resonance elimination of distribution network based on flux variation
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ Ⅵ，ANG Honglin，WANG Kai，ZHANG Qixue，CHEN Jun，WANG Guang(170)
Transformer online operation monitoring method based on J．A hysteresis model

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯FANG Yuan，SHI Renyi，XIA Jiahui，RUAN Jianxiong，CHEN Kai(177)

Review of the measurement and con仃ol of three．phase unbalance
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ CAJ Xinling．HAO Sipeng(185)

Electde Power Engineering Technology(Bimonthly)

Competent Authorities State Grid Jiangsu Electric Power Company

Sponsor State Grid Jiangsu Electric Power Company

Jiangsu Society of Electrical Engineering

Editor and Publisher Editorial Department of Electric Power Engineering Technology

Web Site www．epet-info．com

E—mail epet@ijournals．cn

Tel 025-86558060．86558020

Fax 025．86558020

Publication Number ISSN 2096．3203

万方数据



中国标准连续出版物号：昌导蔓琴㈣ 邮发代号：28-305 国内定价：26．oo元
万方数据


