RoAAHD

At 2 AR R AL At

42 B 4 WCOESE 626 WD

H R

Hol
=

ik

1]|w|.

Ht
A

DIANLI XITONG ZIDONGHUA

2018 4F 2 A 25 HHMR

(RO RZ BN
mEZERS

FH

T "
BT
7 it
x| BR
/BT
FIE
FA P

£ 7
3K 4 #7
i

b/ N
I 4% 7R
) & 5%
3 ik
EE S
¥
3 41 9%

=XEE

=
%

S0 o

0

A5 R
EE N9
I E

BT

B Rk

RO RER N

EER
LA 12
1E JE 4
x| 4k
38R
K 18 B
Rk
Wi
[
& —%
A

E
x| E W
AT
2 Ik
B #A 4x
[k 44 B
ZESS
EF R
& # 9

B8 CLhE R )

EH
& it

%44

B R
% 4 T
F BT A

FoE
F5i2
IR A
B # 15

ERARK RN

1977 4E 411
s/

B R
ﬁ%iﬁﬁ%”mmmmmmmmmmmmmmmm.i ?Q)
SHEIERRUEREREXETARAREIEE

X FLH ORWQ
HEABEREHANSRERE R TS5RE

LR RN
ME=ZBRE-ARIERUTEL T E
AR, S F AL, EAE . B ESA, T M. #7025
MIEXTRNEEFRAZRLEE

- B EHE, % k(0
EEFGRAENMENENB SERERSNLEERR
EERE AL A L INE R A TR (39)
HRAEHHE-S-AEERARE SETRNL
Fiu Raem. mAS AN S H.H
HEZ@#ENMNSARARKRESBREERTENANTE

Ep N1
AREEXASHEEMENPHRHEE
3K B 47 (64)

T.E K.EERAD

I EHR,EEN,

#»H(47)

F& F (55
BEEEBbELE
C RERVRBR.EEEE
EFHRIEC61970 CIM HE R ZSERRFIRELEE
--------- ROyW,E WHF BL.TRER,ER R INRR(T0)

WREKENABRINEABREREARERRE S
AR 9% .}

FLoWMARBK.T B,IEHEUD

EHETOBERHLLFFH 147 5 I

BRI RAATRERLE T HFTIES 3201004950012 5



BEEXTASTHEREER ITNERAERTES

Eg R NG

BAOBFEEFEBBEITERRE
CRIRE LA

--------- L AEXLTF L HRE B REE, L F(82)
o XFRE
EFnRB N TFHEEINESREMNRMRAEFET
BoOAEE A RRAGK R F,HAKROD
ZEEAEEVENNBE-S-ASHEBESREMBERLAE

e FERTLEAEENT A

ERPEBRMRMEENXEBSGRERFEZITMAHL

b (89)

HLEAEEKRFIR04)
--------- gk, L, £
BEA X & e i KE L N B2 T 4% Y B & 07 0
- % s, ERAA2D
ERNERZEN SR BERETERBESHEMKLER
--------- g B.E-F. 2RISR FFHAL)

SEWMBRBEAUNESERMSESHXHIEES

k.HLE.E K,AEHALD

¥ 5

& H.x FA3D)
H T Stackelberg HEREBHNE AR RENEH LT T KK
C EAZLHAMEEFEE OMA42)

ZRBEREISGXBREAGEHTEEEM T E
AR RGN REGEOE L BRASD

REkEeEEHEZBRESGEHANREBREZTRESH

ot BB, ARE KT R, 2508 FAE, T (158)

ZEZHEBARRUERNSEER M AT £ TG

B =, FE%

""""" ﬁ*\‘ai %7?']‘ %’35‘4:&%(165)

A AL B ES AL, IR, EENEEETL)

ETRURRENSEREIZERRIERA

------ 2 W.EEm.k FRRR.H ORI R EA8Y
R e ERE ST HhETSEETHNEEEER
e AR ARLVE FLET WA

RASSHXEED M RAEHLE

I - (208)

* E=EerEHARE AT E TR
% 2013 %0 2015 FEHE“HEAKT]”
* MEER‘ERBTIR”

* XEITRERS(E)ZOHT

* FHE 60 F£ B/ N HH T

*x ERBEAMFEEESERFZAHAT
* i E A R CH F

* BEMAERHFARET

* FEFREERSIFEAREF
% RCCSE R [E 1% Bl = A #3 Fil

* “H EHA T TR S E

K BRI E T B AR BT 2 4R T 2
* LA T ERBE T

* H 3% BA FI AN o E R O BRI

(RoEIAHDY)

(FAH)

EERA E KA M BRA A

FEohEAL [E W R B A BRA
HEEH R R R B A AR
it K HoRwE

* 9 S

gl £ & ki »
LTHEFANERE L F
THEEX K &

B REE 25T

ith R R KRS K 19 &
BREI 4R A5 211106

% E K

BEREIE (025)81093050,81093045 (i)
(025)81093071,81093070 ()" 45)
(025)81093077 (& AT)

& H (025)81093040

] it www.aeps-info.com

B FIS5# aeps@alljournals.cn

(EB A2 “toaeps™)

Mo I R AT

Efl Rl VLI R EN 55 A BRA R

E & 1T T E E B E AR S B

E RN &%1T 1L E IR E R

1T B A 4 4 Hb R R (i)

EREM A 50 56, 24F 1200 I8
ISSN 1000-1026

#1TEE

EFEI*ET&E&H:‘.J&%%—CN 321180/ TP
E BRFI 4 £ 78 (CODEN) DXZIE9
] ' -
-t;;';?#.%ﬁéfw
1
L bEen
#8115 . AEPS-1977 [ i — 4 75

PR E A F:28-40 SRR AT F  SM362

AT B SRAPT A, B XA I R B T R AR A



AUTOMATION OF ELECTRIC POWER SYSTEMS

Semimonthly Journal of State Grid Corporation of China

Special Topic on Key Technologies for Multi-energy Complementarity and
Optimization of Integrated Energy System

Vol.42 No.4 (Ser.626) February 25, 2018

MAIN CONTENTS

Key Technologies and Challenges for Multi-energy Complementarity and Optimization of Integrated Energy System
+ Al Qian, HAO Ran(46)
Multi-energy System Towards Renewable Energy Accommodation: Review and Prospect
* YANG Jingwei, ZHANG Ning » WANG Yi, KANG Chongqing (24)
Analytical Method for Capacity Matching Optimization of CCHP-HP
 HE Guiziong » HUANG Zishuo , YAN Huaguang » PENG Zhenwei , YU Hang s YANG Ke(29)
Optimal Configuration of Multi-energy Storage System in Standalone Microgrid
+ CUI Mingyong » WANG Chutong » WANG Yucui » LU Zhigang » CHEN Chen (54)
Optimal Allocation Model for Multi-energy Capacity of Virtual Power Plant Considering Conditional Value-at-risk
« WEI Zhinong, CHEN Yu, HUANG Wenjin, XU Zheng . SUN Guogiang » ZHOU Yizhou (46)
Configuration and Operation Optimization of Electricity-Gas-Heat Energy Hub Considering Reliability
+ LUO Yanhong » LIANG Jiali, YANG Dongsheng » ZHOU Bowen, HU Bo, YANG Ling (54)
Capacity Planning Method of Distributed PV and P2G in Multi-energy Coupled System
+ MA Xiyuan, GUO Xiaobin, LEI Jinyong(63)
Optimal Configuration of Liquid Metal Battery Energy Storage System in Photovoltaic and Hydrogen Coupled Microgrid
* LIANG Zhirui » SONG Zhengxiang » WANG Jianhua » WANG Xian, ZHANG Guogang (69)
Standardized Modeling of Steam Heating System in Industrial Park Based on Extended IEC 61970 CIM
+ ZHANG Shaoqing » WANG Bin, FU Yang , GUO Qinglai » SHENG Tongtian , SUN Hongbin(76)
Power Flow Model and Algorithm of Combined Power and Heat System Considering Heat Loss in Return Pipe Network
* LIU Shuxin, DAI Sai, HU Linxian, DING Qiang » WANG Qixiang (134)
DC-DC Autotransformer with Uninterrupted Operating Capability During DC Fault
LI Mengbo, XIANG Wang . ZUO Wenping » YAO Liangzhong s LIN Weizing . WEN Jinyu (88)
Control Strategy for Autonomous Operation of Power Electronic Transformer
+ ZHANG Huaitian s JING Long » WU Xuezhi , WANG Shuai (94)
Optimal Economic Operation of Active Distribution Networks Based on Hybrid Algorithm of Surrogate Model and
Particle Swarm Optimization «+-+-+ TANG Jia, WANG Dan . JIA Hongjie . ZHANG Yi, XIONG Jun, HUANG Renle (103)
Coordinated Optimal Dispatch of Electricity-Gas-Heat Multi-energy System Considering High Penetration of Electric Vehicles
* PAN Zhenning » WANG Keying , QU Kaiping » YU Tao, WANG Dezhi . ZHANG Xiaoshun(112)
Operation Optimization of Regional Integrated Energy System with CCHP and Energy Storage System
* LIU Dichen» MA Hengrui » WANG Bo ,» GAO Wenzhong » WANG Jun, YAN Bingke(141)




Competent Authorities State Grid Corporation of China

Sponsor State Grid Electric Power Research Institute

Editor and Publisher State Grid Electric Power Research
Institute Press

Chairman XI Guofu

Editor in Chief XUE Yusheng (Academician)

Associate Editor in Chief ZHANG Boming, LUO An

WANG Qing
©2018 Automation of Electric Power Systems Press

Publication Number ISSN 1000-1026

CODEN DXZIE9

Add No. 19 Chengxin Avenue, Nanjing, 211106, China
Web Site http://www.aeps-info.com

E-mail aeps@alljournals.cn

Tel 86-25-81093045 Fax 86-25-81093040
Distributed Abroad by China International Book Trading
Corporation (GUOJISHUDIAN) P.O.Box 399, Beijing,
China

Model Predictive Control Method for Multi-energy Flow of Smart Community Combined with Stochastic Response
Surface Method * MA Rui, WANG Jingsheng (127)
Optimization Strategy of Multi-energy Hybrid AC/DC Power System Considering Environmental Factors
+ MIAO Miao, LI Yong » CAO Yijia » WANG Ziya, ZOU Yao » QIAO Xuebo (134)
Distributed Hierarchical Coordinated Control of Active Distribution Network with Multiple Microgrids Based on
Sparse Communication Optimization * GAO Yang . Al Qian(141)
Equilibrium Strategies for Integrated Energy Systems Based on Stackelberg Game Model
« WU Lilan, JING Zhaoxia » WU Qinghua » DENG Shan (207)
Evaluation Method for Energy Saving Ratio of Distributed Energy System with Multi-energy Thermal Complementarity
« XU Cong, LIU Taixiu, SUI Jun, LIU Qibin(157)
Analysis on Intraday Operation Characteristics of Hybrid Wind-solar-hydro Power Generation System
""""" YE Lin, QU Xiaoxu, YAO Yanxiang » ZHANG Jietan , WANG Yuefeng » HUANG Yuehui » WANG Weisheng (164)
Reliability Evaluation of Microgrid Containing Energy Storage System Considering Multi-energy Coupling and
Grade Difference * GE Shaoyun, LI Jifeng, LIU Hong , WANG Ying » SUN Hao, LU Zhiying (173)
Comprehensive Evaluation Indices and Methods for Regional Integrated Energy System
+ CHEN Baisen» LIAO Qingfen» LIU Dichen, WANG Wenyi , WANG Zhiyi, CHEN Siyuan(182)
Transaction System and Key Technologies of Multi-energy System Based on Heterogeneous Blockchain
» LI Bin. CAO Wangzhang . ZHANG Jie, CHEN Songsong » YANG Bin. SUN Yi. QI Bing (193)
Bi-level Game Strategy for Multi-agent with Incomplete Information in Regional Integrated Energy System
* HAO Ran, Al Qian, JIANG Ziqing (201)
Mechanism of Subsidy by Stages for Natural Gas Distributed Energy Resource

* WANG Yanling , XU Danlei » MA Hongyu, LIANG Bing (207)

VODERN POWER Journal of Modern Power Systems and Clean Energy Y/
SYSTEMS AND 5 A o .
LN | (AR RYESEERERFR)

MPCE

http://www.mpce.info  http://www.springer.com/40565

TR BRE

FNEA: EMENRFRRRERAE
it STAEBERTITXREREIS
B 025-81093060

f£H: 025-81093040

Email: mpce@alljournals.cn

AT
| MRBARGTN
| BAERYERARS

SCI/EIM®
WPHAR
FF IR




