\.IC/.')FU
5000kW EI 7%1”1_
— ﬂF‘?ﬁgmﬁIﬁ =3

rmjtmm REE R RES A ARBOE, xufuimf;m ‘
,%t&JETéFHﬁ EEREITEER, EETISAIRLT, ﬁ.gtm, EE3:2-1

FRaAEREBPEF. TEHE
AT BEmTRRZERWE 55 S KILUTEERA. 8% "B —8H"
i ZHAT): BIBBRFEOELE A1 i TEEHENBER, FHhRRFRLER.

ISSN 1004-9649 "

L4
H‘ ‘ HH ‘ ‘N i \ —\
977710047964209 |||H|| 2




;¢@@%gm

ELECTRIC POWER

(PEIRD) REZERE

BEIERR TR
FEER Kz

BEERER
g MR FEAE ol
o F ORETR Rk

AR E R (i KL 8 35 )
EEH OB B Ik NFH
Ay RFEE HEE HAE
EHIR &K

FE REUKRLBHS)
T 8 Eakl E4HN FAEE
AR HiEE SEILE NN
A AR IR e FRT
AR BRE AR & O F
AleE FHETF O EIR O R
Kokt skiheR kMRS TR OFH
ERE R O OAkE R
3% R B R4 FREIE
¥ A& A2EE EiP
% 4R

B R B [0 ( 724k % 36 S 54 4 )
Kevin DU (Canada) Laili LAI (UK)
Wei-jen LEE (USA)
Kwok Lun LO (UK)

Hao LIU (Canada)
Jianhui WANG (USA)

Xiaofeng ZHANG (USA) Henry ZHAO (USA)

Suyan ZHOU (France)

= & s IR

BlE®R RER A% 7 # % =

FMPITER FART

EEGRE F K & KTA ARk
XaR KEE B R

xar-E& 3 @

(L

ZHONGGUO DIANLI
£53%55% 88 2020%£8A

HEEEERNAHALBREERERSEE
..................... Y HE, EAE, 5EE
ERBRMNSHATHEMENGEEEBFRTEHEML
.................................... B RS S AR, LA, NEEE
BERBHM B R T EX AP 8RR AETNRE R
FRF, KRB, THCOF, RRK, FEHE, "R &
XEREFEERNB BB ATERNRITAHR
................................. .ﬁ}\ﬂ&}% , iq:%% , %%)‘}*] , i , %mjﬁ , B;J:\'?J_—t
SAPREREN TV EXHRmNEMEEILE S K
.................................... ZxEEs TR, 368, 3, XA, 2RCH
7 i8R BB T 7o AN R PR BB XL B AT 05
............................................................ TR XSE, iR

BT
OER, RO, BEH

EREMBEITEHIREETL EHR 5K
.................................... SETHR, N4, BN, T, HE%

EF TrueTime KK - BIEBRSHEKERIRIT
................................................ BRI, T, B, 3, 2k

RERARGESTREESTI S XOBMEL LS E
.................................... Btk , 0, 5, BRR, T, 4 e

ETF a2 LA T B BT BB 4 BB 0 7

KH8, EmfE, 0818, Ex X, B, BIEHE, B8,

FIs, T EW, BT

REIEH RIS Tk 28 2B 0 [ 09
.......................................... INEE,FXE, R, KE, T

(1)




“E X BT 3 " SR R EAT)

Hr Sz D EA T

Fh = AT AT REHEA T

R ERZ 5| SCEHEEE(CSCD )i O HA T
H E R Az O EA T

RCCSE #FE#Z U2 AREATFI(A)
FERIZHEN(SA, INSPEC )W EATI
T BT BN AJ of VINITI Y HAT)
3 B SR Z2 SN CSA SR HAT

A E R XS THRER T

[ 93 SOk £ E U CR 2R T

Fh SR HA T £ ZE R HA T

= H#A T P U S EA T

FEB HIRFIS M FERTI

ETBBeRAESNHEMHNEZINERRERED BIR
AL E
........................................................................ D

EAPESHFESL (BDS) EERERNNESREE
.................................................................. a8, 5

BEEXRSBINAS5 RO A B RENIEE
.......................................... NEB, 5=, BB E, = ER
AL B b R AR IR B R B X R R
.......................................... AT, NEIE, ERE, K
KB BIKAFBUR BB HOAM SRR B L ik
------------------------ B, AKE, BB, T, 18, RAGE, T8
AKA - AEEERGURKH M ERE BT

ARRIE R RROSHESE BiRHE SO, i AR M IATHR
........................... 2RE, KA, B, WIE, I, 2K, BRE

R R AN B R E KSR RGEIR T RN A
................................................... FTTA, XA, K

E T ES S50 PCA BRI KBSk TR EHERRBUT &
....................................... N, BB, WIBE, KT

SISBARFKPAERIBNETET SR
.............................. MR, 5 EY, O FBE, BiBRE, B E, XA

TRBAER T RBRERARNHN S SR EBEIT
.......................................... ZIE, BH, KM, XFE

| REMH B ESHEIRS BRI A E HERE
.................................... B, T, S RE, AT, a

(100)

(107)

(117)

(125)

(131)

(139)

(145)

(151)

(158)

(164)

(173)

(182)

( A F1,1956 4417 )
% 53 5% 8 H(EH 621 1)
2020 48 1 5 B iR

EEB: BRBM ARG
EAEGE B AR R A A F]

[ W LT AL F A
A IRAE R B B 50 T2 A PR &)

GERHAR: (7 B & A )% 454

Hh: bR TGP X Jbb £ 48K kA
PYRIE T KGE 18 5 E R A
3" H X B315

BREL4RAD : 102209

& : 010—66603808 (4 453% )
010—66603801 (]~ 4 KA4T)
H: 01066603578

M _E#EFR: www.chinapower.org

Rl : A6 AHE P R PR 8]

B R AT RRTARFLATA

W 4 E &R R

E NERAE K S 2—427

( T/
EHRESR: 50.00 7T/

600.00 7T/4

Es&ITHKS: M—276

ESMEET: P E E R R B g

(b7 399 1545)

FEAR A R S, (SN 100479649

CN 11-3265/TM

ITEBIRS WG TS A 520190011

 EEMIEESSD NS TRES .

XM, FEEAATRINERKN |

=
AP ESHEXEIEESHE, FT |

L. &7, EEMNBEERTI£X, |
ZHREEZENER RS ATIREH — |

HATIEARSE: CN-11-3265/TM * 1956 * m * A4 * 192 * zh * P * ¥50.00 * 20 000 * 23 * 2020-08



ELECTRIC POWER

Vol.53 No.8 August 2020

Key Technology of Integrated Energy for Power Distributing and Comsuming
Analysis on the Operation Mode of Aggregation Service for Distributed Generation System for the Future Energy Internet
------------------------------ HU Yang, TIAN Bing, LEI Jinyong, YUAN Zhiyong, MA Xiyuan, YU Wenhui, MA Jianxun
Robust Optimization of Integrated Energy Systems Considering Demand Response and Photovoltaic Uncertainty
--------------------------------------------------------- ZHAI Jingjing, WU Xiaobei, FU Zhixin, ZHU Shaojie, LIU Haoming
Research on Park Users Portrait and Maturity Evaluation Model under the Background of Energy Internet
--------------------------------- WANG Lili, ZHANG Linjuan, XU Changqing, WU Hunbo, LI Yiming, HUANG Yujing
Residential Electricity Load Model Construction in District Scale
--------------------------------------------- XU Jieyan, XU Wenyang, CHU Yuan, JIN Yuan, KANG Xuyuan, CHEN Zheng
Leader-Follower Game Mechanism and Strategy of Industrial Park Demand Response with User Aggregator
--------------------------------------- LI Zhangyi, MA Xin, PEI Wei, ZHANG Liang, LIU Mingshuang, LIANG Qiuhong
Day-Ahead Economic Dispatch for a Combined Cooling, Heat and Power Microgrid System Considering Wind Power
el ILeael U@y ooc000000009500000000000559009505000000990009505090000390000500 WANG Changhao, LIU Yang, XU Lixiong
Power System
Research and Implementation of Power Grid Simulation Data Management Platform
------------------------------------------ FAN Yana, BU Guangquan, TAO Xianghong, WANG Hongfu, ZHANG Zhiqiang
Design of Photovoltaic-Communication Co-simulation Module Based on TrueTime Toolbox
------------------------------------------------------------ CHEN Lu, WANG Yue, TANG Wei, ZHANG Bo, CAI Yongxiang
Probabilistic Optimization Method for Pilot-Bus Selection and Network Partitioning of AC/DC System
------------------------------------------------ YAN Wei, YANG Biao, MO Jingshan, ZHOU Youbin, WANG Tao, XIAO Fan
Fault Identification of DC Transmission Lines Based on Energy Ratio Analysis
--------------- ZHU Peng, XIA Xiangyang, LI Mingde, LEI Yunfei, XIA Li, ZHOU Zhengxiong, HUANG Hai, YIN Peng,
LUO Yanpeng, LI Guangcheng
Effect of Different Operational Maintenance and Repair Strategies on Annual Downtime of Transformer
------------------------------------------------------------ SUN Huijun, HE Yongxiu, XIONG Wei, ZHANG Yan, YOU Lisha
Multi-objective Optimization Configuration of Capacitor Blocking Devices Based on Field-Circuit Coupled Model and
Improved Differential Evolution Algorithm
........................................................................................................................... LIU Hongwei

..................................................................................................................... LI BO, FANG TOng
Energy Conservation and Environmental Protection
On the Determination of Emission Standards for Air Pollutants Released from Stationary Gas Turbines

------------------------------------------------------------------------------------ LIU Zhitan, SHU Xi, YANG Aiyong, LI Yugang
Experimental Study on Sulfuric Acid Dew Point Corrosion of Waste Heat Boiler in Gas Turbine Power Station

--------------------------------------------------------------------- ZHU Zhiping, LIU Zhifeng, HUANG Zhaoxin, ZHANG Yu
Review on Policy and Technology Route of Water Discharge Control in Thermal Power Plant

------------------------------ YANG Yang, HU Dalong, HUANG Qian, XU Zhen, WANG Jing, WU Huogiang, WANG Bo
In-depth Analysis on Wastewater Discharge of Wet Limestone-Gypsum FGD

................................................................................................................................. JI A leu
Test Study on SO, Control Effect of Slurry Cooling Wet Plume Treatment Project in a Typical Coal-Fired Power Plant

------------------------------------------ WU lJiayu, ZHU Jie, MO Hua, ZHANG Feng, SHUAI Wei, ZHANG Qing, NA Qin
Design and Application of Desulfurization Wastewater Treatment System with Low Temperature Flue Gas

IReoical 1Blegi IFlEgn  oseocecancancossaconoassacsosansaasasancanaassassa WANG Jinquan, ZHAO Zhouming, ZHANG Zhihua
Feature Extraction Method for Wet Flue Gas Desulfurization Under Operating Conditions Based on Mutual Information
ial IRC/A TNE@iFy oeceosanc000009000a000000900000000059000090909090000 LIU Wenhui, XU Zunyi, ZHANG Xuran, ZHANG Haiyan

Technology and Economics
A Capacity Market Design Guiding the Long-Term Effective Balance of Power Supply and Demand
------------------------------------------ CHEN Zheng, ZHANG Xiang, MA Ziming, DAI Xiaojuan, XIA Qing, ZHAO Ran
Game Analysis of Microgrid Capacity Configuration for Different Investment Modes Constrained by Loss of
Power Supply Probability «-:cocoeoereeeeeie JIN Shunping, FANG Fang, ZHU Zhongyan, LIU Jizhen
Flexibility-Oriented Day-ahead Market Clearing Model for Electrical Energy and Ancillary Services
--------------------------------------------------------------- YANG Meng, ZHANG Lizi, LV Jianhu, XUE Bike, YUAN Hao

®)
(18)
(28)
(39
(49)

(59

(68)
(76)

(84)

99)

(99)

(106)

(116)

(124)
(130)
(138)
(144)
(150)
(157)

(163)

(172)
(181)

(192)

ELECTRIC POWER (Monthly) Vol.53 No.8 (Ser.621) August 2020

Competent Authorities: State Grid Corporation of China General Distribution: Beijing Office of Postal Service
Sponsors: State Grid Energy Research Institute Co., Ltd. Distributed Abroad: China International Book Trading Corporation,
Chinese Society for Electrical Engineering P.O. Box 399 Beijing, China
Global Energy Interconnection Research Institute Co., Ltd.  Add: Tower B, SGCC, Future Science Park, Beijing 102209, China
Editor and Publisher: Editorial Department of Journal Web Site: http: //www.chinapower.org
Editor-in-Chief: TANG Guangfu, WANG Yaohua Tel: +86-10-66603801

Publication Number: ISSN 1004-9649 Fax: +86-10-66603578



