¢ # 14

DIANWANG JISHU (1957 £ Tl)

A

. 20174410 A5 H
A7) 60 Bt HE o41% 4510 W

ENF R O

WmEERS

F fE: AR

£ B (REREEHR):
4

Wei-lenLee T 8 FA#R
E #% Emoh Iy
Haifeng Wang ( £i&R)
WERK B T XM
XA X EE ) EH
OB m R wER

X AR
Pkt

o —

&

%2%4 QinghuaWu (ZF4)

KLz KmEk KeTF
RAK KER FIA
FER FRHR FTRE
HER A K HEXR
Ho% AW R #*
KLLo ( ¥ EAE) Bk

FRIZ
EXEK
FAEHR
A ik
FREAR

ARRIK

Wilsun Xu (#4332 ) & d R

r E EIKE RER
FHE FEx ¥ &
ArEp . BIE BPE
% W W P

* {F: BEF
BlEfE: AZEE FEf

Z n (BHEREEHRF):

ke EHL F iR
AFEE PHEA ABE
Felix Wu (28 ) # itk
KB HEAL R
Rk B RER
BEA H$0HF BERE

& —

B oE 9

DL
\'_2
55

W @

FN T H
Rk
EARA
R
w2
&

- KEEWEITIEHI R R B -
BEBRMNZETTBEERRLRIVIERSHE
...................................................... E-F, 0%, #4%, Kélx, T4 (3095)
VHER MR BIFARER ....oovvvvrvrririrrressssenssssssssssssssssssssssenen #ii% (3104)
AHEFBERIEN SR L L EE R IX iR B M E I TSR AR LRk
................................... i, RAAM, &HE, RAE, RS, ETH (3112)
ETRENAR IR A B X R LRk
....................................... kA, f2E%, GRR, REF, Mgk, F8(3121)
AMRES T AR M EREFRIPAENR A EM R
.......................................................................... ZFk, X0, k¥, x4k (3130)
ETREFINBNAGHERE SRETEAR
...................................................... Wih, FA&, RF, €I, #40, E4 (3140)
ETEEEN B B IRSR 7RI E 24
............................... Rskhek, LEE, Wik, ®4h, £8, RE, KA (3147)
ETF5R 5 XMPENLER BT R
...................................................... HEER, ARER, AN, I, A|#4 (3153)
HEER GIL MBEAHREEA
........................... FMy, FAAiE, T, KR, &M, 5, BRFE (3161)
HEEFEKERENEENSESRESZMER
.......................................................... T, AEKAR, #E, HIR, R4E (3168)
S E R R KRR BRI R
.............................................. REV, IXE, WkRE, IRE, BTH (3174)
EEERMBSEMAARSTIELEK. ... 55k, HEZ, %4 (3180)
KRR 22 B8 TR IR B 1 TR 0 A IR E SR MR R
.......................................... B, AR, AR, W, iR, XM (3189)
+ 800kV/6250A #¥im E B # R R Bt
................................... BRFEXAL, BT, EiE, iKeh, 4k, R (3196)
R E IR 2R B R AP 2R M RE LR A TN IR
....................... i, EeK, R, EhA, Lk, IMEELL Z5 & (3201)
EHERNERAFSUERNRAERBBEREA
........................... o, ke, ik, EHEeel, BREEA, fEE, LM (3209)
KITHI SRR IEFTHHE TR BRI RGNS NS E
....................................... ARmER, RAR, HRAS, )R, F4dh, FEH (3216)
REHSEEREERANE AR TIEXHES R
................................................................................................................. 2% (3223)

....................................... FER, WA, BR& BAAE, BE, HFE (3230)




£F PMU HHERR BRI P EIERIR A 7%
...................................................... X, Z3E, FERIK, Faid, #Had (3237)
FATECEE W R B BA Y M R Bt H dh i TR 2%
.............................................. AN, MUK, BEh, EFF, HIoF (3244)
- AJEAE R AL B RHMIEARA -

R4 MMC-MTDC 4t H MY LA K25 @
................................................................................. x| KB, M6, F4RE (3251)
RENEBIETMEERTE o A, GFA8, AT (3261)
AEXBHAZTANEMZBRESZE
..................................................................................... iz, e
EEENREE R RE R AR X g &R BRI
...................................... Ik, &40, R, HBE, INUE, TiEH (3277)
ETRuHiEN C ERXEZNXEEPLRELBRENTS I EER
...................................................... BT, BF, X8, 3k, £k (3284)
£T S-BGD ik F RFURME ISR E F 3 A RE LA L i
212 ) R, £, HEM, HI4L (3292)
EF USRI R MK iES 5 BB MKILEIT
...................................................... BR, BI0E, EBRA, Ak, 99 (3300)
RSB e B R AL E R AR 2Rl 75 3%

.......................................... B, Bk, kAR, MR, DA, #L (3307)
BtERE R GBI TIERI SRR A AR RRE
................................................................................. 1R, T BT, & A& (3315)

EREECA K -

FCrB MR LR BE I 3
.................................. Bk, Ry, 8K, fFE, KE&R, F53% (3326)
FCABEHEATRAMA..... IRy, AR, 3bh, MG, HOE (3333)
X B WE KN ZRREE SIHERRAR
....................... wEH, EER, A%k, BF, A

T4 (3269)

, BAAN, FRkK (3341)

BERAC MBS ZEREAR e 4|, %, 25 (3348)
REE R B ARZGISIRIIES TSGR 554
.......................................... WA, 25, TEK, 2W, ¥—F, kit (3358)

- BREE WAL SRR -

MR A N RERY X B A R AR SR iR
...................................................... FHAR, LW, x4, LR, BF (3365)
B g R THESHEE R RESEM RN ARIERRR

....... x4, thm, I, MF, AN, RSH, T, 23, § (3376)
SiREGE TR EKFIS R AR A RE
...................................................................... FAE, WA, ARFHS, AR (3385)
EFRANBEENAHERERTSSEERARNARR
...................................... MR, R, ABR, w3, K, 3% (3392)
BEIR BB PR X SR 4% R AR 32 5 8 0 A
................................................................................. SRE, FNER, KK (3400)

(IFEZ3]) (El) WFEZLET
2015 FE£E “HEKXT”
+ E & B ERE ﬂrikaHJHIJ
FEBEMALZE AR T
b EH OB & B & B8 T
£ B % x % O B T
RCCSE #[E#M B A H T
(RZExxHE) (SA) WFET
(xHEzE) (A)) WFRET
FERMNZSICHEE (CSCD)
dE BT B W AR T
BTt F RO BT

KoM H# K (HH)

414 5510 1 CEGE 407 D
¢ B S HR A H
: E R A
s (CHMER) YmtEi
s (HMEAR) ZE4L
: KRR
BlESR: o0k 2 R
RIEERRIEE: £ 2k 010-82812543
JTEERAIE: £ 4¢ 010-58386112
% 17: A & 010-82812465
Y% 8: 010-82812523/2672/2981/2982
M_E#F5: http: / www.dwjs.com.cn
HAORGHNIEIE: 91871+5 W15
£ H: 010-82812980
# ub: 100192 JLHUERNE R 15 5

Hh ] H R AR Y
ED Rl: dbAHEEDRIA R AR

W E TP LAt DEEF 6 5
BET: ARTIAATR
ESNEIT: P ERE RS E A
TR A S
& XS : [EN 82-604

ISSN 1000-3673

EFr i E L 5 ——————————
P E R EEL RS T
I EEEFNES: 5 L) 5 0168 5

HOEE W MM
$EF W Y W

E 4k 1474M

HIFIEAS%: CN 11-2410/TM * 1957 * M * Ad * 312* zh * P * ¥80.00 * 20000 * 40 * 2017-10 FRANETA REZIFAINSEEKE LW



POWER SYSTEM TECHNOLOGY

2017, Vol.41 No.10 (Ser. 407)
Contents

= Operation Control and Flexible Interconnection of Large Power Grid -
Practice and Challenge of Renewable Energy Development Based on Interconnected Power Grids
.................................................................................................................................... Chen Guoping, Li Mingjie, Xu Tao, Zhang Jianyun, Wang Chao (3095)
Architecture of Dispatching and Control Cloud and Its Application Prospect
................................................................................................................................................................................................................... Xu Honggiang (3104)
Reviews of Control Technologies of Large-Scale Renewable Energy Connected to Weakly-Synchronized Sending-End DC Power Grid
......................................................................................................... Ma Jin, Zhao Dawei, Qian Minhui, Zhu Lingzhi, Yao Liangzhong, Wang Ningbo (3112)
Overview of Transmission Network Expansion Planning Based on Stochastic Optimization
............................................................................................. Zhang Heng, Cheng Haozhong, Zeng Pingliang, Zhang Jianping, Lu Jianzhong, Li Cong (3121)
Research on Modelling and Testing Methods of Large-Scale VSC-HVDC Control and Protection System
................................................................................................................................................................. Wu Xueguang, Liu Xin, Lin Chang, Liu Dong (3130)
Research on Power System Transient Stability Assessment Based on Deep Learning of Big Data Technique
............................................................................................................................................ Hu Wei, Zheng Le, Min Yong, Dong Yu, Yu Rui, Wang Lei (3140)
Stability Analysis of Ultra-Low Frequency Oscillation of Yunnan Power Grid Based on Value Set Approach
......................................................................................... Zhou Jinghao, Jiang Chongxi, Gan Degiang, Huang Wei, Huang Run, Wu Chen, Zhang Jie (3147)
Probabilistic Power Flow Analytic Algorithm Based on Scenario Partition
............................................................................................................................... Lian Haoran, Zhou Baorong, Qin Peng, Wang Tong, Bie Zhaohong (3153)
Research and Application of UHVAC Gas-Insulated Transmission Line
.......................................................................................... Li Peng, Yan Xianglian, Wang Hao, Zhang Qiaogen, Jin Guangyao, Gao Yu, Mu Shuanglu (3161)
Power Transmission Capability and Transient Stability Influence Factors of UHV Half-Wavelength Transmission Line
.................................................................................................................................................. Wang Ansi, Ren Dawei, Tang Yong, Yi Jun, Zhang Jian (3168)
UHV AC Half-Wavelength Transmission Line Protection Scheme
..................................................................................................................... Zhou Zexin, Wang Xingguo, Liu Huanzhang, Guo Yarong, Du Dingxiang (3174)
Technical Development and Engineering Applications of HVDC Circuit Breaker
................................................................................................................................................................ Wei Xiaoguang, Yang Bingjian, Tang Guangfu (3180)
Research on Transient Characteristics of Operational Test Circuit for Modular Multilevel Converter Valves
................................................................................................................. Gao Chong, Tang Guangfu, Zheng Jianchao, Xu Bin, Yang Jun, He Zhiyuan (3189)
Research and Development of #800kV/6250A UHVDC Converter Valve
................................................................................................... Ouyang Wenmin, Xiao Wanfang, Wang Zhixiang, Zhang Jing, Ji Feng, Zhou Jianhui (3196)
Comprehensive Evaluation Index of DC Fault Ride-Through Capability for Novel Voltage Source Converter
.......................................................................................... Li Daoyang, Wu Jinlong, Zhang Hao, Wang Xianwei, Ma Huan, Sun Shumin, Li Guanglei (3201)
Study on Hybrid HVDC Transmission Technology Used for Upgrading of Conventional HVDC Transmission System
........................................................................................... Xu Feng, Xuan Xiaohua, Jiang Daozhuo, Huang Xiaoming, Yu Haihong, Lu Yi, Qiu Peng (3209)
Dynamic Performance Optimization of VSC-HVDC Considering Its Long Delay
................................................................................................................. Zou Changyue, Chen Jun, Xu Shukai, Yang Yu, Li Weiwei, Huang Runhong (3216)
Preliminary Study on Project Localization in Brazil Utilizing Chinese UHVDC Technologies
.............................................................................................................................................................................................................................. Liu Yun (3223)
Influence Mechanism of Inverter-Interfaced Renewable Energy Generators on Fault Component Based Directional Relay
.................................................................................................................................. Li Yanbin, Jia Ke, Bi Tianshu, Yan Renfu, Chen Rui, Yang Qixun (3230)
Subsynchronous and Supersynchronous Inter-Harmonic Identification Method Based on Phasor Measurements
.......................................................................................................................................................... Liu Hao, Li Jue, Bi Tianshu, Xu Sudi, Yang Qixun (3237)
Thyristor-Controlled Zigzag Transformer for Flexible Inter-Link of Distribution Networks
................................................................................................................. Zhang Chunpeng, Qi Qingru, Zhao Zhengming, Jiang Qirong, Huang Renle (3244)
- Renewable Energy Generation and Integration -

Critical Problems of Wind Farm Integration via MMC-MTDC System
...................................................................................................................................................................................... Liu Tiangi, Tao Yan, Li Baohong (3251)




Research & Application of Raising Wind Power Prediction Accuracy
................................................................................................................................................................................ Qiao Ying, Lu Zongxiang, Min Yong (3261)

........................................................................................................................................................................................... Li Yuegiang, Cai Xu, Jia Feng (3269)
Optimization of Essential Transmission Equipment Selection in Offshore Wind Farm Clusters Considering Truncation Risk of

High WiNd SPeed ... Wang Jian, Lu Zongxiang, Qiao Ying, Xie Zhenjian, Sun Wentao, Wang Haigian (3277)
Dynamic Clustering Modeling of Regional Centralized Photovoltaic Power Plant Based on Improved Fuzzy C-Means Clustering
AJGOTTENIM Lot Sheng Wanxing, Ji Yu, Wu Ming, Liu Haitao, Kou Lingfeng (3284)

Improved Deep Learning Algorithm Based on S-BGD and Gradient Pile Strategy and Its Application in PV Power Forecasting
..................................................................................................................................................... Li Jinghua, Huang Qian, Wei Shanyang, Huang Yujin (3292)
Optimal Operation of Active Distribution Network Based on Photovoltaic and Energy-Storage System of Multi-Dimensional
DyNamic ProgramiMing ..........ccoccoeeieeiieeesssesessssssessssssesssssssssssesssessenees Ge Le, Lu Wentao, Yuan Xiaodong, Lin Lin, Shi Mingming (3300)
Differentiated Fault Ride-Through Method for Synchronverter in Islanded Microgrid
..................................................................................................... Duan Qing, Sheng Wanxing, Shen Chao, Shuai Zhikang, Ma Chunyan, Huang Wen (3307)
Summary and Prospect of Operation Control and Application Method for Battery Energy Storage Systems
........................................................................................................................................................................ Li Xiangjun, Wang Shangxing, Hui Dong (3315)
* Smart Power Distribution and Utilization Technology *

Supply Capability Distribution of Distribution Systems
...................................................................................................... Xiao Jun, Zhang Miaomiao, Si Chaoran, She Buxin, Zhang Baogiang, Li Fangxing (3326)

.......................................................................................................................................... Wang Peng, Lin Jiaying, Guo Shen, Luan Wenpeng, Lin Tao (3333)
Research on Aggregation and Optimization Strategies of Demand Response Resources for District Power Grid
......................................................................................... Shen Yu, Yue Yuanyuan, Yan Huaguang, Chen Xiao, Li Dezhi, Yi Yongxian, Guo Bingging (3341)
Network Structures and Key Technologies of DC Distribution Systems
............................................................................................................................................................................................ Ma Zhao, Jiao Zaibin, Li Rui (3348)
Resonance Mechanism Analysis and Its Active Damping Suppression of LVVDC Distribution System
.................................................................................................................................. Lin Gang, Li Yong, Wang Ziya, Li Chang, Cao Yijia, Zhu Honggi (3358)
= Basic Support Technology of Smart Grid -
Overview on Key Applied Technologies of Large-Scale Distributed Energy Storage
......................................................................................................................................... Li Jianlin, Ma Huimeng, Yuan Xiaodong, Wang Zhan, Ge Le (3365)
Technical Indicators for Solid-State Hydrogen Storage Systems and Hydrogen Storage Materials for Grid-Scale Hydrogen Energy
Storage Application...........cccccooceoneiennee Liu Haizhen, Xu Li, Wang Xinhua, Liu Shuangyu, Sheng Peng, Zhao Guangyao, Wang Bo, Li Hui, et al (3376)
Technology and Application Prospects of High-Temperature Solid Oxide Electrolyze Cell
.................................................................................................................................................................... Mu Shujun, Lin Jin, Xing Xuetao, Zhou You (3385)
Advanced Adiabatic Compressed Air Energy Storage System With Salt Cavern Air Storage and Its Application Prospects
.......................................................................................................... Mei Shengwei, Gong Maogiong, Qin Guoliang, Tian Fang, Xue Xiaodai, Li Rui (3392)
Transaction Efficiency Analysis of Blockchain Applied to Energy Internet
................................................................................................................................................................................. Tai Xue, Sun Hongbin, Guo Qinglai (3400)

Sponsor: State Grid Corporation of China

In Cooperation with: China Electric Power Research Institute (CEPRI)
Chairman of Editorial Committee: Liu Zhenya

Editor-in-Chief: Zhang Wenliang

Editor and Publisher: Power System Technology Press

Associate Director of Editorial Board: Li Lanxin

Publication Number: ISSN 1000-3673

CODEN: DUIES Devey#: 621.31

Address:  China Electric Power Research Institute, Qinghe, Beijing 100192, China

Tel/Fax: 86-10-82812980

E-mail: pst@epri.sgcc.com.cn  http://www.dwjs.com.ch

Agent of Subscriptions Abroad: China International Book Trading Corporation (GUOJISHUDIAN) P.O.Box 399,
Beijing, China




