ISSN 1006 — 6047
CN 32-1318/TM
CODEN DZSHFK

W 0 £ 40 (1%

Electric Power Automation Equipment

0BT PEREAZOET] CSCDRLEIT £E (T#EZXSIY(Ei) #Z&O0HT| 3XESA/INSPEC. #SETAJ. £ECSA. 72 ScopusitFHAT|

B4c
EREEB - ' -
 HERENRBBERRTE

B SN, BT HE SR TSR 3R

Be Automation Be Intelligence Be Future

X‘IIIIVA

/AT A
VDA /TR LY (]

/|

//
i
A
%ﬂ
IE-.I
A
N
W
N
A
>
pd

!"—“l

EE EEe THK

more Clean more Security more Efficiency

v
N
A
N
v
b
4

X

5 = IN=
FEEISa)htp://www.sac—china.com, ={ZH400-1-600268 XM @ Egﬁﬁl E i’]{‘tﬂﬁ{ﬁﬁl‘ﬁ o ;]

GUODIAN NANJING AUTOMATION CO.,LTD.

ISSN 1006-6047 o
4 8 b dg |
08> &b 2 A MR ITHBAE] - e S i
“l”ll B & & % A A A A -330‘}}4? ;@jﬁg
9771006604219



W80t s

DIANLI ZIDONGHUA SHEBEI
(A F),1973 54]7])

\Ec_ﬂﬁ] owfsaé'

tric Power Automation Eq ipment

s A

2097 %

FMEFE8H
(H% 328 #)
2021 £8 A 10 HHAR

T et - - | B I F ik, G AL, B R AR, TR
REERS P e W&
FREER ERE . ) ) o
SIEEER kAR ANE S4F IAE 41 FETIRA TR 2508 M XUZ PRI AL TE
2 Ak 2 M, EE4,E W ATHRE B
BERE (BEHREIHS) 47 TR RGP A A XU 250 I 2R G 0 A X bR R SR
Ihte EIHL F B O FE HlE B, IAK FRE LNF,FER FAA
BEE REE RS ARE FHAP
Ak REW KEE KEW K 55 ®TF Uit NN G S ENAE b
WK F & AAE AEE SRR B R, A, R AL K, 2R
WEE BAER hXiE HEE A 62 FETYN BN B I RE—/K N S 5 8 i\ Fls AT AL
AR AR Rem, EE5m,E W, EE5,575%, 2%
] E (BERESEHER)
T W T#k TER EgL ESM P 3 :ﬁ
s o . o [ Iﬁl /5558
EEX EWF F A IHF ek
PR K ¥ % K FEA ATFL \ o
AES wEw d@k AWE AL 70 SefRIEEA RS0/ TR R0 5B K
AEK 2 R xheT eE BER LR F RER AL, ETRE K
RBR¥ WK ~Tx & E FAR 76 T RASAG RAFIN I R B R A ik
Zxm FESL F &K REA ANIa O KM, EAABAMET R M, A
Qii iii iﬁi ifi Zzg 82 RIS A T RS s 9 b s T i
MgE MAE MR KPR T FOEEIE
Fodih B % R4 RE RER 89 T K AAH TR Y TSR XU R AILLEL 1) A A AR A K WL ER 3 Hr
REHE RER PARKE HAHME ERE LA S Y SEE
= B REA RIS RS
Z& ;4;& ég; 1;:;; ‘jl‘%;i 07 2% FE UL A R 0 22 [ e, 4 3 28 VO
OB hASL RFR HEA §—% FESL, BN AR
B o BRERE B B EWm E 105 W TE eI T AL UL e AR5 31 S AR DG A B
gl WHE ¥ K #MIE REH ZEZ,K AR A&,k &,HER,E M
Bk #Ek B W W T e e
2E LI Y& B %A% (90) BA 4 5 796 5 Lk

\.l‘.’"l/
=,
Contents
P EREMBRFEETH
U A A UL % c Fi 009 el et 0K S ik
HO%R RERF R RBE
8 o SR I fir S M B U %) THC FEL I i S A )
RweR, B E B, M E
% FRL 3t 1) 58 AL O T P ) 43 A R A 3 B D i
Mk, Ee B AT R—F,3% A
25 oA AR R G0 2E ELTLIR G T FL I 17 far Pk 52 SR
FOAL, X Ak, Biy, ER A T
33 oA AL DT BEAURR PR B TRC H 0 5 e B s PE TR AL

-Rﬂ

17 &3

5, MR B



MW HEIEERAEH FoEEXRATIRIZEZRFRIBAT

o 3T %0 H3 F1
N (TR H3I) (Ei) o 8T
U115 HE A P 0 2 A B Y 7 R P e
B B, BHR B R %0 B T

RCCSE H E Bl AR HA T

E’A‘ /§ ¥ é N L ‘~/4L\‘jl§ \,—*J—i» \‘T! e ‘
e B E (R ) (SA, INSPEC) i 5 8

B, AT, FRE,E Bt £ E(SIF R (CSA) iR TI
125 5 5 Fb O 75 SR DC JFEE 10 25 V35 7 7 R W I 1 W2 O P i = (#5551 STHHR BE) (Scopus ) SRR 7

BB HT(C i ZE) (AJ, VINITI) i S E T

CESCTE RS iR % [ EBSCO 2 K 1 12 it 5 ¥ 71
135 V2G i B AR SSRATE S50 0T - LA LT M Xk 441) EECEFFETIIEE) (UPD) 4 % 51 T
R e R T R TR R LRI X LT A T
HEREADRFIHSHFET
30 S W 0 €0 (it & Rkt
>> EE:j] EE:¥:J:§7KEH3 :5@ EP/XE EPAEE]Periodlrcal Ig;ess

e EEHEME PELEEAARAE
142 ST 5T ML RMB I XL 2 00 B B S S o e

B R, E B REL, K AR, Seiki Igarashi, X Ju B & &% B SRy A TR ]

149 %Rk B HC R B R LA IHE DC-DC S B B TP X Ty RBHAR () A 3L de) b 416
It I ARSI RARKTLFLRE KK

5 7 T R g Lfeds PhE AR REMs 3 B, I SM HREIZREY 210032
156 5KV BRI 1538 20 1R A O F F D0 o S 75| A a3 P A AL B B M K REH®
WL S IS L L R T MAEAEE FAK
FHEMEIEE F A.F %
161 MEARBE R AR IR A 2P /B 42 i) A it Hh 38 0t 410 ) S s mEEmEE Rk
IORKFRFRE.H R, BAM ARES RATEARER T
AEE=BESE = A
— — £ A ®®E Toh
> BHEHER B 3E (025)51859278it K %)
(025)83537347,51859279( 4 4331 )
169 —FhHET CGAN-CNN {1 7] £ HUBLIES 28201 i ) B e 2 5 )y (025)83537349 () %3 )
S e AN AR N . (025)51859280 (K AT A ik 4 MR -3 )
T A AR, 248 AR R (025)51183898 (-F @ % 31 31 )
175 K2 H Z2AH LW Tl Jal B WL A2 il s 98 4L I ] 6 ¢ e W i 43 BT 2 HE www.epae.cn
e, ¥ &, B, Lo B, 2L, REE AT M Eﬁfﬁfﬁ epae@sac-china.com
ZITSEE B ASA T AT
183 B4 5 AR 5 T O L BBK A1) 16 3 P I A G.C AR e ol SR it B Rl PR RS A RG]
Bk 4 %% T,F04e 2 &% B H # EREIT AR

mEZ RS 28-268

189 friy H L YL i P, 00 24 JOECXT ot O o F5C 5 R AL AL 4 52 1) TOE A E ANEE

Ly, R, BN, E &R, KES EREMR &4 50.00 7T, 44 600.00 T
194 5T 11 2 el R4S 1 P BRI A 5 B BINBEAT P EERE ST RAA R
Ak kK T ERR,E B R fsaraﬁﬁ%“&o&iéoz
201 G P BT A 5 Tl P A R S i ¢@ﬁﬁﬁﬁwm%%]$Nm%%m7

CN 32-1318/TM

o a % “Eg :,ap%n _
R B R, R, XA EFRTIZ AR (CODEN) DZSHFK

208 JET O far il v g AR AR R ) Tl FH P AR A 1
WRiki®, 5 4, st
217 T B B B ARSI (14 4% i 1 25 2T A AR E AR B
KR, R, R

2o g PR Y
O O O O I O I O O N O N O O O O O O N N O AN 9‘{ E 'fll«i/rﬁ iz ]6] B I—)&]

TR AR ke Y % T 32010000078




Electric Power Automation Equipment ( EPAE )

Vol.41 No.8(Sum No.328) Aug. 2021

CONTENTS

40

24

32

40

46

104

61

69

75

81

88
96

104

110

o€ 3o

Sponsor Nanjing Electric Power Automation Research Institute Co., Ltd.

Chairman WANG Hongzhi

SPECIAL COLUMN:SMART DISTRIBUTION SYSTEM

Practical method of reconstruction planning in distribution network based on geometrical observation of security boundary
XIAO Jun,QIU Zekai,LlI Hang,LIN Qisi,SONG Chenhui
Robust planning of energy storage in distribution network considering source-network-load flexible resources
ZHU Xiaorong ,LU Guowei,XIE Wanying
Distributed optimal dispatching method for AC / DC distribution network with flexible substations
YANG Shaobo, Ll Tiecheng,ZHOU Wen ,HU Xuekai,ZHAO Yiqi,GUO Li
Load recovery strategy of AC / DC hybrid distribution network with distributed energy storage systems
YIN Hang,LIU Youbo,GAO Hongjun,YUAN Xiaodong,CHEN Liang,LIU Junyong
Node vulnerability evaluation of distribution network considering randomness characteristic of distributed generation output

WANG Zixin ,MIAO Shihong,GUO Shuyw,HAN Ji,YIN Haoran,MAO Wandeng

SPECIAL COLUMN:MICROGRID

Double-layer coordinated optimal dispatching of multi-microgrid based on mixed game
CHENG Shan,CHEN Ziming ,WANG Rui,HE Lijun,WEI Zhaobin
Distributed coordinated dispatch and control strategy of multi-microgrid system with wind power considering flexibility
reserve BIAN Xiaoyan,SUN Mingqi, XU Jiayu, WANG Xiaoyu,Ll Guoging,Ll Dongdong
Voltage control strategy of DC microgrid based on dynamic load allocation
XIAO Hongfei , HUANG Jinfeng ,CHEN Xin,LIN Yanyan,WU Chenxi
Mechanism design for micro energy-water network participating in electricity retailer’s operation based on Nash bargaining

theory ZHAO Hongyang ,WANG Xuwuli, KUANG Yi,WANG Ruogu,Ll Nailiang, WANG Yifei

CLEAN ENERGY

Analysis and application of small disturbance stability sensitivity of photovoltaic accessed system

MA Yanfeng,JING Xue,ZHAO Shugiang,ZHENG Liwen,WANG Zijian,DONG Ling
Estimation method of solar radiation based on effective classification of weather types

LI Fen,LIN Yilun,WANG Renkui,Ll Chunyang,WANG Yufei, CHENG Chi,TONG Li
ICL static reconstruction method of photovoltaic array under partial shadow condition LI Feng ,MENG Shaofet
Interaction model and mechanism analysis of direct-drive wind turbines considering PLL

CAO Na,XIN Guifeng,YU Qun

Distributionally robust economic dispatch of multi-regional power grid considering uncertainty and correlation of wind
power LI Yunlong ,Ll Zhigang,ZHENG Jiehui
Design of marketization prior substitution rules of clean energy and correlation analysis

GAO Zhiyuan ,ZHANG Tao,ZHAO Lei,ZHANG Jing ,HU Yuou,CAO Yang

SPECIAL COLUMN:ELECTRIC VEHICLE TECHNOLOGY

Siting and sizing of photovoltaic-storage charging stations on highway considering uncertainties
ZHAO Feng,Ll Jianxia,GAO Fengyang
Spatio-temporal forecasting modeling for running status of charging facilities in highway charging network
CHEN Lixing ,HAN Xiaoxin,Jl Zhenya,WANG Q1
Peak shaving optimization modeling for demand response of multiple EV aggregators considering matching degree of

power grid demand YANG Jingxu,Ll Qinhao,ZHANG Yongjun,YAO Lanni

Competent Authorities China Huadian Corporation Ltd. Publication Number ISSN 1006-6047

A

v

H

Editor and Publisher Electric Power Automation Equipment !

v
Editorial Department A

Guodian Nanjing Automation Co., Ltd. o e !
Add 8 Xinghuo Road,Pukou District, Nanjing, China v
’

A

v

H

v

A

v

A

Post Code 210032

Editor in Chief GUO Xiaojun Tel 86-25-51859278 83537347, 83537349

Web Site www.epae. cn E-mail epae@sac-china.com

T R T I T e R e A T e T e T s T T T e R T S VT S T T T WS IS e



141  Potential regulation ability and economy analysis of auxiliary service by V2G:taking Shanghai area for an example

ZHOU Chungi,XIANG Yue,ZHANG Xin,ZHANG Shenxi,LIU Youbo,LIU Junyong,HU Shuat

SPECIAL COLUMN:POWER ELECTRONICS APPLICATION

148 Fault-tolerant control based on negative-sequence current compensation for parallel wind power converters
LU Wei ,2WANG Han,ZHANG Jianwen,CHEN Gen,Seiki Igarashi, CAI Xu
155 Open-circuit switching fault analysis and fault-tolerant control strategy for isolated dual active bridge DC-DC converter
considering parasitic parameters MA Tengfeng ,XIE Yunxiang,GUAN Yuanpeng,HU Wang,WANG Xuemei
168 Mechanism analysis and improvement measures of error block caused by abnormal secondary voltage measurement of
DC voltage divider in Zhangbei flexible DC grid
AN Haiqing ,LI Zhendong,JIN Haiwang,HUANG Xiaole,JIANG Pengfei, ZHANG Jianpo
168  Grid-connected / islanded control and output voltage harmonic suppression strategy for onboard power supply converters
WANG Yue ,WEN Yuliang ,DENG Jianhua,PENG Yun,LU Yongcan,QIAN Zhengyan

ANALYSIS AND RESEARCH

174 Fault diagnosis method of inter-turn short circuit of rotor winding of synchronous motor based on CGAN-CNN
LI Junging,Ll Sixuan,CHEN Yating ,WANG Zhenxing ,HE Yuling
182  Characteristic analysis of inter-turn short circuit fault of stator excitation winding in nuclear power multi-phase star
brushless exciter
HAO Liangliang ,CAO Lei , XIONG Guodu,WANG Xiaoming,DUAN Xianwen,WANG Nanhua,QU Tianlong,HE Peng
188 AGC system control strategy of sending power grid interconnected with UHVDC and EHVDC
WU Lingyun,HE Li,YANG Ke,LUO Weihua,LAN Qiang,TAN Chao,XIAO Xiong
200 Influence of commutation failure of HVDC transmission on synchronous condenser with static eccentric failure
MA Minghan ,HE Pengkang,ll Yonggang,/IANG Meng ,WU Yucai
200 Planning method of power sources and coupling points based on autonomous web-of-cell mode
ZHAO Pengzhen,XU Qian,XIE Ning,WANG Chengmin,WANG Lei,ZOU Bo
224 Evaluation of provincial power grid voltage sag and optimal selection of potential power supply points for industrial users
WANG Jianxun,ZHANG Yi,CHEN Jingteng , WU Minhui
216 Industrial customer group portrait method based on potential quantization model of load control
CHEN Yihan,Ll Yang,SHEN Yunwet
224 Identification and location of infrared image for substation equipment based on single-stage object detection algorithm

ZHU Huiling ,NIU Zhewen ,HUANG Kecan,TANG Wenhu

CHL E gt Best ) i or d i i 4

TR, £ETERFESHAOMALRNOFTE , (RHBMHIRE) BERTIVARFE- , FEEHTESERTH. AREERS
TREBMT  WEEESH. Rk (BHEMHIRE) TMERLEHESRREHE , HiFXE !

HE @ ARGV ESREE SRR B @ EHERSHREERNRE MR
E SERNTE | WTAS RS L

EiE @ RRERAELRRSAOMAEH

P CHBOES  BEASKTRNE. DEEAS
MRERAIRIARR, B RERLE

1 @ ARXRERRHERISTRHSHEPER

i CHSNER | BEAFETNGS. PEERRTE
HIERET. FEERE N LSRRI, AR
ERAIFRR

; @ SAERRGRLHSHLBHEAEE

. CERNER TEAYDEREE. XEAZIAE
BiE, AEAFIERRINES

0O zehREAERRATHE

TRBAOER | BERZFBRREHE. THHBRE
XBENBREE LT

: @ seERRAEE
TRBHER | KEAFETIERES

Y @ meaR @
| SRS  EASRTRE. 5)IES

E XE@ 0 640 (e & & gt
/ EPAE Periodical Press



