Ro A A H

DIANLI XITONG ZIDONGHUA

5545 % OH 20 WICESE 714 8)) 2021 4F 10 A 25 H IR 1977 4% 41 7|
CBRARZE B3
= | A
ﬁﬁﬁi%im = E] 3{
BEFEZER AR
FREZE R A K
BEHEER ET5K F4%T
FEF EEHE FEERERS
& BB R F) HAGEYERGZRRNMEMESERTREAR
T B Fa@#k ITER Tl o . N
IHE FEA FER ¢ ox U oM x s, g—R.M% O #E.xl HD
ARtk BRE ERE S ERRETAMEMENEERERSSREENE
NEw WK K & WAEF . _
x4 m E HARE shes IHF,EEH5,H K, EZEXR,BHAR,EKEC)
IER MER F H FHt
FEA F R F B ST SRR
£ B fEA AL kR
o RFE KM AR ETFKEHPRRIZHNB-SBEEGIERERS NH I KEM T
Bek ARXRE R K B XK . s .
.................. ZH B A RER,E E X ECS)
B WEB EFk B 4 AR 4
HE TR B Il EZEHAENEHERANSRERNERENERIEE R X
BEA AL - HFR .
.................. E N ’//}L T, 3L ‘E‘ £ o5 'E:
FH0 M4 M S MK BRI R A R0
HYF ANE B R WP AR TRNEDEETRR
F R B OB (MEREENF) . 2 2w, A% W, EHEC38)
LR I EHAL N FH
G @ W mAm Aap  TREBGERWEMOTEBEEESERLRESE
Faig XH4F HEAE REE BEYL L R, ERTKRE XU
FHEF HBAR RAikE KBE-F
MY REFEE BEakE RS SHBEMERESEERSTSITER®
F O34 ERFA B . " L )
X & Helk Bwx B @ AR R H, R LAY, A TR, LG
B Br B8] (L4 b R ) . ,
o ’ S 1R B o 30 A 7 R S D T Y B B LM 4 5 o
njan BOSE
San Shing CHOT e kAR O HL.HEOP,wE T, HER LR RGET)
Mo-Yuen CHOW )
Zhsoyang DONG EFREHRERENRNRRE G
Nikos D. HATZIARGYRIOU e, Y OMLET,RBAE AEETE)

Wenyuan LI

FHET)BREFTH

147 5 b 4

BT T RE R TSRS )& 32010000116



ERMEAERGENFNIEERER A RKERMK
......... BRR,KR B8 A,ESB ERE,RTHED
FE I #PE T %5 15 O\ B i 0 PR R 0 A 4k R 4B O IO BB 5 A i
........................... M4 A, vHAE R ALE A93)
ETWEMNERFATHR N RGEESRETM

------------------ A2 AER,F G4, 58 E03)

HH 5 FE
HE R EBENGSINARES T ENRIREZITHRER
................................................ ¥, 5 HEC113)
% FA B 15 R 7 2 4% 2Y % R Y s B ) 0 1) 5 5K Bk
........................... WL, AR A L
ETHEMEXSANNFSERAAKERRETRRME T E
.................. ZRB L HAL, R H.t &
i 7 3 BT 991 7 9 43 3t i P2 0 M A0 R M R IR B 5 R
""" BRFE, T B, 6#E, 45,18
ETRSHAXHANFHE VSCREBRESEERT E
------ KOH,RER, THER, %
ETIE X978 5&EXERICHREEFXRESIRAN T %
...... KT R

A (12D

M AC13D)

JE, & F(140)

MLk d Lk EF(148)

fe, 2T AR R EAA R (157)

T#EMA
XUEL T 8 % 5 B B A A A ok
S RKA,T WLBRE,H R
£ 9L XK 35 MR D RIS B B AR 55 T 45 49 0T S 3B 4T 1T A
.................. ﬁ‘(%%,ﬁ‘i‘/ﬁ?ﬁ,iﬁ\%,ﬁ

— FER,E #8(166)

TR A H (175)

LRk
RS SR NBETFERFER
"""""" PNk EM, T ARG R A LARK #,

* NiE B R T S AT s it kI
* F=E“HEHRB AR R
* WMEESEPFEGRERA

* WEAEREYE R R

* EEITREZES(Ei)ZOH T

* #FHE60FH MR H T

* EXEAMNFEELSESFARET
* R EEmSAEET

* B AREALFEAREET

* FEREERZWIZEAREET
* RCCSEHEMNEFEARIF (A+)
* “REHTIAE NS T

* B EILE #TE A 2 R T 22
* IHETEAKET

* iz B FI A0 AR E R iz ER T

(RoRiAAW)

(£AH)

FERM EEH AR
FE AL [ W ) BRI B R A A
HAR AL R A R i L5 8 A FRA A
it K Zi
* &SN
B * & kMW PE SuEE EH
B mE il =AE
i HE AT VLT XS KE 195
BREI4RE 211106
BAZHEIE (025)81093050,81093045( 4% )
(025)81093082(J 45 )
(025)81093075( %47 )
X it www.aeps-info.com
B F{54 aeps@alljournals.cn
CHI A2 = A v 231 5
EATEE B HNINA I K AT
ENRI B4 YT.75 4748 H 2 ED 55 A BR 2 A
ESEIT o E PR E S 5 S 4R A R F
E R ET T E R BUE AA FL IR 53 F
iT B &b e[ A b R R (BT)
E R EM 514507, 44 1200 T

ISSN 1000-1026
= o i 4 5 ————
Fh [ AR o o 2L H R S CN 32-1180/TP

toaeps™)

FRFl & 55 (CODEN) DXZIE9
B AR &% & Mariusz MALINOWSKI(185) El -EI
Ex.A% -
-gﬁkmﬂéffg
: [=] 3
15 : AEPS- 1977 [ iy — 4 A5
B P AR 5 . 28-40 B 4K AT SM362 AT B SR, e LHSE R BT R



AUTOMATION OF ELECTRIC POWER SYSTEMS

Semimonthly Journal of State Grid Corporation of China

Vol. 45 No. 20(Ser. 714) October 25, 2021

MAIN CONTENTS

Cyber Energy Systems

Research on Low-cost Multi-stage High-risk Attack Strategy for Power Cyber-Physical System
....................................................................................... CAI Ye, LIU Fang, CAO Yijia, CHEN Yang, LIU Ying
Static Layered Modeling Method of Power Communication Systems for Data Availability
""""""""""""""""""""""" WANG Ziyu, WANG Jingyu, XIE Jun, WANG Yingying, SHI Dongyuan, DUAN Xianzhong

Basic Research

Bayesian State Estimation for Electricity-gas Coupled Integrated Energy System Based on Long Short-term Memory
........................................................................ LAN Puzhe, HAN Dong, XU Xiaoyuan, YAN Zheng, LIU Xutao
Bi-level Stochastic Scheduling Method for Power System with Wind Power Considering Adaptive Transmission
Reserve
.................................................................. HUANG Yu, XU Qingshan, XIA Yuanxing, YUE Dong, DOU Chunxia
Cooperative Operation Strategy of Dual Energy Storage Under Multiple Objectives and Multiple Operation
Conditions
.................................................................................... MA Lan, XIE Lirong, YE Lin, LU Peng, WANG Kaifeng
Robust Optimization Configuration Method of Energy Storage for Charging Stations Considering Charging Load
Uncertainty
..................................................................... SHI Jinkai, BAO Yan, CHEN Zhen, JIANG Zhenyu, ZHANG Weige
Analysis and Calculation Method of Steady-state Energy Flow in Multi-energy Network
................................................... ZHU Yongqiang, CAI Qingin, GONG Ping, XIA Chunni, YU Zicong, XIA Ruihua
Two-stage Stochastic Control Method for Active Distribution Network Considering Information Failure
................................................... ZHANG Xihong, ZHAO Qi, CHEN Zhong, TIAN Jiang, DU Puliang, XING Qiang
Selection Method of Power Flow Models Based on Capacity Boundary and Voltage Boundary
.................................................................................... XIAO Jun, BAO Zhenyu, SONG Chenhui, ZU Guogiang
Alliance Strategy for Incremental Distribution and Retail Companies Considering Geographical Advantage and
Cooperation Cost
...................................................... TANG Jiajun, ZHANG Zhi, YANG Li, CUI Jinrui, CHEN Jiageng, LIN Zhemin
Mechanism and Characteristics of Successive Commutation Failure of Multi-infeed HVDC Transmission System
Under Power Grid Fault
................................................................................. OUYANG Jinxin7 YE Junjun, ZHANG Zhen’ XIAO Chao
Transient Stability Assessment of Power System Based on Bi-directional Gated Recurrent Unit
..................................................................... DU Yixing, HU Zhijian, LI Ben, CHEN Jinpeng, WENG Changhong

Application Research

Extraction of Extreme Operation Scenarios in Power Grid for Transient Angle Stability Analysis Under Wind Power
Integration
........................................................................................................................... LUO Kui’ SHI Wenhui

8

C17)

(28)

37)

(48)

(58)

(66)

C75)

(83)

(92)

(102)

(112

(120D




Competent Authorities State Grid Corporation of China Publication Number ISSN 1000-1026

Sponsor State Grid Electric Power Research Institute CODEN DXZIE9
Publisher Nanjing NARI Electric Power Information Add No. 19 Chengxin Avenue, Nanjing, 211106, China
Co., Ltd. Web Site http://www.aeps-info.com
Chairman LENG Jun E-mail aeps@alljournals.cn
Editor in Chief XUE Yusheng Tel 86-25-81093045
Associate Editor in Chief ZHANG Boming, LUO An Distributed Abroad by China International Book Trading
WEN Fushuan, WANG Qing Corporation (GUOJISHUDIAN) Beijing, China

©2021 Automation of Electric Power Systems Press

Secondary Frequency Regulation Strategy for Microgrid Adopting Adaptive Online Model Identification
.................................................................................... YANG Xiangzhen, YANG Qiugiang, DU Yan, SHI Yong
Overcurrent Suppression Method for Hybrid Cascaded UHVDC System Based on Fuzzy Clustering and Identification
........................................................................... WU Zhangxi, GUO Chunyi, ZHAO Wei, YE Quan, YANG Shuo
Control Method of Displacement Overvoltage Suppression Switching to Ground Fault Arc-suppression for Flexible
Power Source
................................................... JIANG Shunping, DING Yong, SHI Xiangjian, LIU Weiqun, TAO Zheng, SHI Yong
Fast Electromagnetic Transient Modeling Method for Half-bridge-Type Voltage Source Converter Based on
Synchronous Switch Prediction
...................................................... ZHANG Rui, SONG Yankan, YU Zhitong, CHEN Ying, ZHANG Di, ZHU Tong
State Recognition Method for Disconnector Based on Semantic Segmentation and Connected Component Labeling

""""""""""""""""""""" YOU Zhenfei, ZHAO Jian, WANG Xiaoyu, BIAN Xiaoyan, XU Xianghai, HOU Weihong

Engineering Application
Calculation Method for Medium- and Long-term Transaction Electricity After Lifting Scale Restriction with
Coexistence of Planning and Market
"""""""""""""""""""""""" SANG Maosheng, DING Yi, WANG Zhengfeng, LI Zhu, BAO Minglei, SHANG Nan, WU Xu
Analysis and Operation Evaluation of Power Peak-shaving Ancillary Service Market in North China

..................................................................... SHI Puxin’ SHI Peiran’ WANG Peiwen’ WANG Yang’ CHEN Shunan

Review

Review on Power Electronic Converters for Producing Hydrogen from Renewable Energy Sources

(130)

(139)

(147

(156)

(165)

(174

(184)

...................................................... GUO Xiaoqiang’ WEI Yupeng, WAN Yanming, ZHOU You, KONG Lingguo’ ZHANG Zhe’

LU Zhigang, HUA Changchun, Mariusz MALINOWSKI ~ (199)
o o Journal of Modern Power Systems and Clean Energy
(MR BN ERGS5iFEERFER)
MPCE

http://www.mpce.info  https://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=8685265

plig - IR BEM
A s . - R FHEMN, EMEHRZHRREFRAD
| ATBERE N ST DR EDRRY S WAt STHRRE T KB 195
SCI/Eilt® I EHPBENAEGHFRORS: RREMENA BiE: 025-81093060, 81093057
HFHAR 5, 025-81093040

Email: mpce@alljournals.cn

Fi £l




