42 % 9 WICESE 631 D

R0 A A HD

DIANLI XITONG ZIDONGHUA

2018 4£ 5 A 10 H IR

Q:EY A=K
"BEZERS
BEFEZER FIR
FEZEF R £B%
BEREER 5K 4T
FREF BEHME
% B3 (LA G2 4 )
T W F#k TER Ilua
EAL F A EH FEHA
FRAK HERXK ERE WNEW
K WNRF K A @A
7R A NER O® OE
FRE F R BHIE HHa
FRP O R R BER
R F & R KR WEREE
%K MR R EE EKFKR
2 7 A F HhAR FHER
FelH HFR F—F EHH
WX MIE B W B T
R W@ (R REm )
Lt EHL OB R
xNEH FEXR TR
wmarE  RESLE R
s HBR RA%E
ke+ M4 RAFLE
ek ek

1977 441 1)

=

BERFER 5B HHE
XTRBEEESTNER (—)EREZEHARTERX
o APERLEEGM, R HEE AL, BHF,M B. MCELROY(1)

T EHE T & B L 3 6e 5 7 M 5 AR K K2 A
ﬁé‘]f@ﬁ%lﬁ %ﬁ%yﬂ"'}%(l6)
ERESEBNERERNNEZBREHHNEAERE
s SR RO PR L IME R LB (1T)
I LB & & BB AL I W B 1718 R & 47 R 3R O
seeeeeeen BAR RIHE T, TR LI K T (26)
KENPEBRSZBIIRESES — KI5 EE o g4
ceeeeneeeeees RBEAE AW T LR AR T L IR B A Z(36)
BERBEREEMBSRBINRMNBIEEES N
C EEHEER.F A RD HEFUD
EMESEZBINESEEES K&, AR EEGD
3t /N T F 24 3R & 4 i R S E) 45 & B L T 3R R AR OR B
CEFREVERMGT L AEFTHG)
EHLE 5 & B YL F B 5 1T i BH #1 IT &L 5K B
©OPRHEL,EML, FBRE .M, KA 6D
ETAENEMRMENMBNNTIMERTE R
e X R L HREMSEDRKEFT B AR, EMETD)
i Rz T 55 F8 I Y ok Bk B IR XU B L 4B B 0L IR B 4 U SR
CRRALRER, ZM,HRM, FHE,EEGBYD

IAN

BEHAZECTOBMHRLFH 147 5 Lhe e

LA I RATEE R A LA AT FH 32000000087 5



EBESEZBINAHMIREH REXEB R
- AKX KRB, 2B, FEL, BE%OD
T 1o K2 3 [ 5 WL B ELAIR R TR 0 P8 57 bl )
C LR, X AEE, E R, FAHR(100)
ETHETHBEELMER VSG i P& R IEE B R
C B LVARR, A M, R E A (108)
BERRREEME e E M B AR R E TR
CRBRY L, FE L AR (L1
& T B AN 3o AR A B A XX 15 XL & FR AL L R) 5 ) O R
e BE M GNME AR KR HE RIS (120)
R W &G TR E S 325 28 12 0 AR
© FRAL WML AR TR AT, TR R AR (127)
ETXBuRASIZTHENR S & B LK B E S s R
- FHL,H R R R, B (134)
EFEBANEHNETETHEAF BRI FE
CEHLCEHFRFNE.FEFRBOGR (14D
FREMBTZBHNIEZARNR>TRMAK
CRFLEMFR L TR A, B (149)
BT EF B SABE 51 B9 XI5k XU AL 28 i 0L [5) &5 ¥ i o g
CWE EE RS HREAST)
CEMEASEBINESHEEERREREEDT
seeeeeenes AF3R AL CHR LR B —, E B R(164)
2 5 1368 I B 37 49 BB 33K ZF 1R LB 5 WL FE A FR AR I SR B
<X HE LB # (17D
RHEXBIGERE R G R R B E & AL I K B it B 191 %R BE
CFH LB ER AR T A, K E A 80)

Bl 5T %
E T i 18] B 51 55 Bk B8 2K Y i 48 P ith 22 B O3 o 4R
seeceeeeees HKE AR T L FF PR RS IR E R4 & (188)
ETHBEEMNESHEEBNEEEMTESN
©ORER L AL, R B R WAL K3 (195)
KA SENHH RSO EMEERT R

BT ELDERFRELE, R R COD

ERS . (207)
&5 %5l - (208)

* F=/E"HE HAREATR”H T
* MEBESEFEEEER"

* WEESFE‘ERATR”

* EEITEZERSI(E)BOHT

* FHE 60 &£ 85 MR H T

*x BEXEARAMNZELESFEARET
* FEERBEEET

* BfMAPEAREZAREET

*x hEREERZEAZRET
% RCCSE HEMNBFAREF (A+)
* “H E T 5 RET S HA T

* BB LA 7 R R A 4R T 2
* IHETERBHTE T

Bz BT A B B R RO R T

(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 £ 4 kA » %
LTHEFAESH LdEs K
THEEX K &

B REE 25T

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

==
H

+
3

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
(E B 25 “ toaeps™)

ZIT3EE EHWNINATERAT
En R TT5558 SR AR ED 55 A IR

ESET T EERES RS BN A

Bl E1T LA MEE R

iT B & 44 H R R (B

ERNEM 4 50 J5. 44 1200 T
ISSN 1000-1026

E BRFI 4 £ 78 (CODEN) DXZIE9
¥t 101 [=] [=]
! Ex-A% -
-;;'%#Jméffg
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

Vol.42 No.9 (Ser.631) May 10, 2018

MAIN CONTENTS

Energy Transition and Power Support
A Review of Energy Transition Analysis: Part One Elements and Paradigms

+ SHU Yinbiao, XUE Yusheng » CAI Bin, HAN Jianguo, LING Wen, CHEN Xinyu, M. B. MCELROY (15)

Special Topic on Renewable Energy Grid-connected Technology Based on Virtual Synchronous

Generator and Its Application
Application and Prospect of Virtual Synchronous Generator in Wind Power Generation System
+ CHAI Jianyun . ZHAO Yangyang » SUN Xudong » GENG Hua (68)
Analysis and Investigation on Grid-connected Operation Adaptability of Virtual Synchronous Generators
* GE Jun, LIU Hui, JIANG Hao, WANG Xiaosheng » SUN Dawei (35)
Functional Orientation Discrimination of Inertia Support and Primary Frequency Regulation of Virtual Synchronous Generator
in Large Power Grid eeeeseeeeeescecenneennnnccnees QIN Xiaohui, SU Lining , CHI Yongning » GUO Qiang » XU Xiwang (43)
Analysis on Large Disturbance Power-angle Stability of Strong-damping Voltage-source Virtual Synchronous Generators
© MENG Zhiwei , HOU Yugiang , FANG Yongjie, ZHU Ling . YANG Haiyang (50)
Transient Stability Analysis of Virtual Synchronous Generator — +e+seseseeeeseececcecess 7HU Shu, LIU Kaipei » QIN Liang (58)
Power Decoupling Strategy for Virtual Synchronous Generator Relaxing Condition of Small Power Angle
« LI Mingzxuan s WANG Yue, XU Ningyi» ZHOU Hui, LEI Wanjun(68)
Impedance Matching Strategy for Parallel Virtual Synchronous Generators
+ ZHANG Hui» WANG Fan, LI Xiaogiang » YANG Fan, ZHANG Qian(74)
Dynamic Frequency Stability Control Strategy of Microgrid Based on Adaptive Virtual Inertia
* LIU Yao, CHEN Jianfu, HOU Xiaochao , PEI Xingyu, LI Jianbiao, SU Mei (140)
A Virtual Inertia Coordinated Control Scheme of PMSG-based Wind Turbines in Weak Grids
« HE Jiafa, SONG Meiyan » LAN Zhou, HUANG Linbin» XIN Huanhai, WANG Zhen (90)
Power Control and Smooth Mode Switchover for Grid-connected Virtual Synchronous Generators
* YAN Xiangwu, JIA Jiaoxin, WANG Desheng s L1 Zhengwen , GE Yanfeng (99)
Load Virtual Synchronous Machine and Its Low Voltage Ride-through Control
« HU Wengiang » WU Zaijun, DOU Xiaobo, HU Mingiang (107)
Current Balance and Peak Current Control of Virtual Synchronous Generator Based on Dynamic Voltage Compensation
+ GUO Yan , ZHENG Tianwen ,» SI Yang » CHEN Laijun » MEI Shengwei (194)
Virtual-resistance-type Photovoltaic Inverter with Low-order Harmonics Suppression

* LING Yuchang , ZENG Jiang » LIU Yang » YANG Lin(119)




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

Virtual Synchronous Control Strategy for Doubly-fed Induction Generator Under Asymmetrical Grid Faults
+ CHENG Xuekun » SUN Xudong » CHAI Jianyun, LIU Hui, SONG Peng (126)
Control Scheme for Synchronverters Under Non-ideal Grid Condition
* CHEN Jie, SHEN Pengpeng » WEI Tao, CHEN Xin, CHEN Jiawei(133)
Under-excitation Operation of Low Voltage Ride-through Control Strategy for Virtual Synchronous Generator
« SHI Kai, YE Haihan, XU Peifeng . JIAO Long (140)
Situation Orientation Based Suppression Method of Negative Sequence Current for Synchronverter
+ LI Hui, WANG Mengsi » LI Shuaihu, LI Lei» TAN Mao, DUAN Bin(179)
Engineering Application Effect Analysis and Optimization of Photovoltaic Virtual Synchronous Generator
* GONG Yu, WANG Yang ,» LI Zhi, SHI Xuewei, SONG Peng » YANG Weixin, WEI Zheng (156)
Virtual Synchronous Control Strategy of DFIG-based Wind Turbines Based on Stator Virtual Impedance
« XIE Zhen, MENG Hao, ZHANG Xing » JIN Xiaowen(187)
Stability Analysis of Multi-terminal Flexible DC System with Virtual Synchronous Generators
- FU Qiang » DU Wenjuan » HUANG Dengyi s WANG Haifeng (170)
Charging and Discharging Control Strategy Based on Virtual Synchronous Machine for Electrical Vehicles Participating
* LIU Qihui, LU Shengjian(179)
Strategy of Virtual Synchronous Generator Control and Battery Balancing in Cascaded H-bridge Based Energy Storage
LI Xin+ YANG Ranchen, SHAO Yuting , HU Yaowei , CHEN Guozhu (187)

in Frequency Regulation of Microgrid

System 4eeesseesseesscssssetsces sttt sss sttt s et sen s

Application Research
Extraction of Typical Duty Cycle Curves of Energy Storage Battery Based on Time-series Correlation and Clustering Method
* YANG Shuili» HOU Chaoyong s XU Shouping » ZHAO Luxing » SUN Bingying , CHEN Jizhong (194)
Analysis on Distribution Network Fault Location Method Based on Parallel Resistance Disturbed Signal Injection
seveseses QI Zheng » ZHUANG Shuyi, LIU Zifa, YAO Zhizhang » ZHANG Yugiao(200)
Polymorphism Mechanism Based Management Scheme of Future-state Distribution Network Model
* CHEN Yuzing , MA Zhibins LI Chen, HUANG Wenying , ZHOU Ji, ZHANG Xiaojiao(206)

VIODERN POWER Journal of Modern Power Systems and Clean Energy Y/
SYSTEMS AND 3 e . .
LN | (AR RYSEFREIRFR)

MPCE

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

TR BRE

FHEA: EMENRFRRRERA S
it STAEBERTITXREREINS
B, 025-81093060, 81093068

f£H: 025-81093040

Email: mpce@alljournals.cn

AT
| BAERYERARS

SCI/EIM®
WPHAR
FF IR




