ELECTRICAL AUTOMATION ISSN_1000 - 3886

2022,
FERZZCHAT £EAFREHAT  REBTIAEREET

$44% F6H
E\55 26411

NHR-3900 B34 & S#frid
U: b= HERE}E

Iy |
I KI/I//I/IIIII/I/I/I/I/I///II///I/ll/l//ll/

49114

LEHWNES DT, BABIERSE ﬁLIjJﬁb, %Bm%uﬁ iu/E_Jio
NHR-3900EBEERE S Hrid RN HTTP:/ / WWW.HRGS.COM.CN
PSR BRI

UTFINHR-3900 R 5 BB AL BB RILE— SRR AEARMBAMIZ IR I, 7= BB THAE(E, DRZAR, TIHERR, M4t
B /A BN B BAERE S, B BB, PN
BT RS AR F — BHSIER BRI, 96x065 120< 1 0M RSN R T 12, it ik B
;@R A AR R, W ART R R 5, ANRIER R,
R, 3 =1 S R A T A TN, S-St S BN, S . SRR A R H .
EIHIE, METHE, THEE R, THER. .5 S HUSBRIES ) 5SDEREY B, SHEERRHRESARIKBNENS 5.
T 8. FETH R AL SRR R B SRS U R T SRR 5 B IhAE, Ko T 240 B BANB O thA B B O EEE O RAMODBYS
ES#TLENBERICROSES, BEAR RTUMYBIRS4858RS2321% 1 FIMODBUS TCP/IPMYAI AR MIE .
% 11y, AARSISIRA R, AT B\ AR 2550 R IR B SRIUSR A M BURIE S 5 ISR

R EHRERE, TRRR B T AN R E,

82 P 433 -

Pl ZRATFIL T (EX SRS BE . F&Jl’fﬂ%"ﬂﬂﬂ’lipﬁ]:ﬁ}:‘%%ﬂgﬁﬁmlﬁ
AAERTARABNEERL EBUGSAHNUAR. TABTERL RESEEBR
% B RERIFFXRAE /AL R AR T R F B ah L R AR IR R &




L ]
Rz HHort 5%
N TREAR
Diangi Zidonghua ET B0 K B 2 R DS R T
............................................. AR, EFT, REE, T4 o (1)
AT BIFF 1979 4F FEERR B A
BIAZEEAYLHIM CNN # LSTM 54 KB RIS ovveenenne EHH %k (4)
B R T U B 3 SR s B WA B
......................................................... EEE,F2 B A28 (T)
¥ b KU A 3% 1 R G DU I A R B R S BRI - % A%, RUKIR (10)
FREBER T MHURBETHEBBIIL +overvevreeeeeeens Wikg M F, AL (13)
3 TR R 3R S A B0 A A T R S B S (6
S DEIRL | e B
JRaihiadoiviatl SRR THMEN LIS ROIRIAEN e o
e e EhY, -3
o E AP R T BARGERE I
2022 % 2 1 BV MO 2 B P ) R SR DA
. T T T O oS EIE KU, KRS B AT XA (22)
FaEF ol B K18 DG 5 ST HO R ek o4 Bt BB T -veoeeeoe EU L AAT,FE (25)
(%% 264 #) HTFHuE AHP B AIBCHBAURLE 4 4 4 R BIIE R
...................................................... A, BAK, BRAL, EHEE (28)
* & FWRSERERERAR | ErEE S 8 R =k R SRS BRI R R
T e BT, kA4 LR ILE,BER, KFE (32)
* B EBES AR | SR8 M HERURGFFREII e erronens ETA A (36)
HBAT %iﬁﬁ ggggggggﬁéﬁgﬂﬁ&ﬁﬁ ------------ A EX L (40)
= 2 AL 1 s e !
tEmAEHFEE: | THARARER J & ............... %égix’w%m’;&g&mﬁ&,%%ﬁ (43)
kR AL, 3 B VMD IR TN e 5 B o 32 e v B 1
Hj <<EE'ECEZJJ >éﬁfﬂﬁ5 ................................................... EX 5%, B, Bk, KRk (46)
wags T EEBEEEALE g 390725 0 7R X g R i S A A T IR DA
o #ed SRR F R e AT ()
. _ ETFEGH ok R : AR AL B
M iT 8 P EERBEEA A . ﬁﬁ%%ﬁﬁﬁﬁ*%;}égﬁfﬁg%%,iz,gﬁxﬁ,gg (53)
= 4 F SHIE 1 F TUBFGY --veveereeenne S EHRE T (57)
B S & 1T :g%l/ﬂ;g@%ﬁ%%ﬁﬂ ETH SRR EGIE I AT oooeovooemeemmeeeens GR,BF, KB (60)
A JB A RER S Bk X R R AT 64 6 A9 B 5T LA S W RS (63)
ﬂ' E El] ﬁlj _t?@%‘fiﬁﬁ]ﬁﬂﬁlzﬁ/z}ﬁl ................................................... , ,é; ’~ r_i::a’ »'§~
- B S U R H R e B B AL T AR ALV e ve e Rk, A#. 5% E (67)
IE X B0 Bl LSEOMBISBTENR™ | 5 SoC st R oo el 1A, 58, Wk AL (7])
Y3 #r 20.00 5 2 HL B A T 25 S P 0 e A B 2 (7
.................................................................. BatE,F5, 1 (74)
ETF BN =Tl BoHL- £ 35 BT S T B AR S 2 s A ()
B AR 2 S8 L 5 1SSN 1000 - 3886 TR R 1 R 2B BB B AT oorvrseeeeee ANEE, BAF (80)
ERgE—EZEHREYS :CN 31 -1376/T™M BRI RG5RE
i8R 2. 4-346 ET KSR AR HBEABES AT -oeeer BIR, Ik, 2i6%, Ko (83)
: X BeeiEH B A
i K: kER 50 700 o D1 1 A B A B 5 VA O B
ES B WER | e A, AR, X—% (87)
PR — BT AT BEH AR G P R R LB RBRIT o oevveve e £ 29, JUBAE (91)
= : A B B R e T R R B SR TR R A
b Ht: E¥ETSE 360 B m%qﬁr ................................................... ¥ 3% BT Z,E%H (95)
3ME, ZKEHEEHER
B (021)63014492(F) 35T B B 2 4 A A B B  2
(021)63018345 (1) | T e e ik, A, FEA, AL (98)
#® H. (021)63018720 CENE S LT
FAUUES FH, B, R4, R B, A (102)
& 5 W 3k http://www. dqzdh1979. com A R5RIFEA
Email ; dqzdh2007@ 126. com #T XFDTD {jj K #2288 R B R R 5 22 M R B AL AR
D S NuE, AL (106)
TURAE
BT I T BB RS AP B TR - orvvvrerremreveeresmniniieneniinens 2 (109)
WHEE: %430 B F RTMP Yl MRS R e BTBOR BRI - vvveveeereere #hx (112)
BITEE: AF
P (e REKOLRE ) § **‘JHUT*&ﬁEE"ﬁi NE
C i aEsamrRienk | | | OTERDERIGESE) iR !
U s |1 OREFAMTIRGHASER CNK RISIRE ;
¢ VL OhxnsmisEERRen .




ELECTRICAL
AUTOMATION

ISSN 1000 - 3886
CODEN DIZIE6
( Bimonthly)
Vol.44 No.6
Nov. 2022
(Serial Issue No.264)

Competent Department ;

Shanghai Electric Holdings Group Co. ,
Ltd.

Sponsors:;

Shanghai Electrical Automation D&R
Institute Co. , Ltd.

Shanghai Association of Automation

Edited by

{ELECTRICAL AUTOMATION})
Editorial Board

Director : Zhang Yulong

Chief Editor ; Zhang Yulong

Vice Chief Editor; Wang Lilian
Published by

{ELECTRICAL AUTOMATIONY)
Editorial Board

Printed by

Shanghai Printing Factory of 704
Research Institute and  Shanghai
Xinhua Printing Co.,Ltd.

Subscribing Place ;

China Post Group Corporation
Distributed in China by

Shanghai Branch of China Post Group
Corporation

Distributed Abroad by

China International Book Trading Cor-

poration

China Serial Number :
CN 31 -1376/TM

Add: 360 Mengzi Road, Shanghai
200023, China

Postcode ;200023

Tel: (86 21)63014492, 63018345
Fax: (86 21)63018720

http://www. dqzdh1979. com

Email : dqzdh2007 @ 126. com

CONTENTS

Model Predictive Control for Permanent Magnet Synchronous Motor Based on Load Observer
- Liu Chenxi, Dong Xueyu, Zhu Jianzhong, Wang Jian, Shen Jiazheng (1)
Integrated CNN and LSTM Wind Power Prediction Model with the Introduction of Attention
MEChANISI ++++++seereersosrrnormnnsemnieruosersasensieriseersenieeninsenes Li Jingru, Yao Fang (4)
Research on Active Load Shedding Control Strategy of Wind Turbine Unit Under High Turbu-
lence and Low Wind Speed «++++xseereeeeees Ji Xiaoyu, Li Yan, Sun Qi, Liu Gongshuo (7)
Research on Coordinated Control Strategy of Dual-terminal Reactive Power Compensation for
Offshore Wind Power AC Transmission System «««------ Li Zaizhong, Zhao Chenghan (10)
Research on Wind Turbine Inertia Lifting Control Under Different Permeability
Liu Zeyu, Zhao Xingyong, Tang Zhen (13)
Research on Maximum Power Point Tracking Control Based on Improved Wind Drive Optimi-
zation Algorithm «seveecerreeiseannenniniiia. Shi Yuxin, Liu Hongpeng, Zhang Wei (16)
Optimal Control of Direct-drive Wind Turbine Units Considering Maximum Rotor Kinetic
Energy Reserve ««:«:- Lai Yening, Yan Yunsong, Xue Feng, Tang Guanjun (19)
Transient Stability Assessment of Power System Considering Missing Measurement Data
Wang Lei, Zhang Ye, Zhang Yating, Yan Guanghui, Liu Songkai (22)
Time-divided Dynamic Reconfiguration of Distribution Network Considering Time-varying DG
ANA LOAd +++serrerrnreerrecsessssrmonrarieeresesiarennse Huang Yao,Lin Lingxue,Guan Lin (25)
Combined Electric Quantity Forecasting Model Based on the Combination of Improved AHP
Method and Improved Entropy Weight Method
Zhang Jie, Xue Tailin, Xie Zhangchao, Yan Xiangdong (28)
Research and Application of Service Technology of Substation Secondary System Oriented to
Dispatch and Centralized Control ++++++++-+---=-  Chen Ning, Shi Jinwei, Wang Qiang,
Sun Wenyan, Peng Zhigiang, Zhang Qibing (32)
Research on Adaptive Frequency Protection Strategy for Power Grid with Weak Inertia Support
Chang Yachao, Yang Deyou (36)
Design of Self-healing Method for Distribution Master Station Based on the Degree of Synergy
Between Master Station and Locality «+cceoeerrerenrenseciecnene She Yilun, Wang Wenda (40)
Method for Market Power Abuse Degree Evaluation and Penalty Calculation
Chang Youyi, Kuai Jipeng, Zhang Kai, Qiu Jiangbo, Xin Jieqing (43)
Application of Improved Variational Mode Decomposition and Lifting Wavelet Method in Par-
tial Discharge Denoising -+ Xia Qin, Xiao Sa, Zhou Gang, Shang Zhaotao, Chen Bo (46)
Risk Assessment of Continuous Commutation Failure in Case of Asymmetric Fault on Inverter
Side erreeeeenienennns Zhao Jun, Li Xiaohua, Wang Yulin, Luo Yijie, Meng Xiangyu (49)
Optimal Scheduling of Short-term Generation of Cascade Hydropower System Based on Im-
proved Genetic Algorithm
Hao Shaofei, Zhang Xinyuan, Ge Haoran, Xia Yu, Zou Wenjin, Ma Gang (53)
Research on Power Data Privacy Protection Model Based on Data Features
Zhang Lan, Wang Xianjun, Cheng Yong (57)
Short Term Load Forecasting Based on Combined Model
Cao Yun, Yao Fang, Zhang Gongxun (60)
Research on the Restriction of Performance Guarantee Mechanism Algorithm to Supplier Be-
havior «eseerresereecienininnn. Zhong Shangsheng, Zhong Fuli, Xie Yuhao, Gong Ruogu (63)
Optimal Scheduling of Virtual Power Plants Considering Cooling, Heating and Power Under
Carbon Trading Mechanism ««+«+=esveeeeeeceees Zhou Bin, Zhou Jing, Chen Liangliang (67)
Development of Power Quality Perception Module Based on SoC
Liang Jian, Wang Chao, Ren Yong, Guo Xinran, Cheng Yuanchu (71)
Active Distribution Network Fault Location Method Based on Cloud Edge Synergy Under the
Architecture of Distribution Internet of Things -+ Yin Honghai, Zhang Li, Wang Kai (74)
Photovoltaic Power Prediction Based on Least Squares Vector Machine-adaptive Cauchy Mu-
tation Particle SWArm ««-c«+cesersererececcasmssrsensensrrasen Zhu Jiaming, Pan Tinglong (77)
Detection Method of Complex Harmonic Signal in Power System Oriented to Carbon Neutrali-
28HON ceererrreeeerrersnns PO PPt Liu Xuegiang, Jiao Yagiong (80)
Design of Joint Carbon Trading Market Based on Blockchain Technology
Peng Chen, Wang Bing, Wang Fumian, Zhang Jinfeng (83)
Research on Refined Modeling and Evaluation Methods of Information Physics Fusion in In-
telligent Substation -« -ceeeeeeraeemmenieicieanian. Zhao Gang, Zhou Mingzhe, Wu Yifu (87)
Research on Key Technologies of Power Grid Regulation Based on Artificial Intelligence Te-
hnology «+++srsresseesinesiien Dou Haoxiang, Kong Chenxiang (91)
Intelligent Removal Control Technology for Charging Module Faults in Direct Current Sys-
tem of Substation «+-cececececnreriraniiiiiiii. Cao Lifeng, Gu Yuhao, Shi Haonan (95)
Pre-identification Method for Intrusion Threat of Power Grid Communication Network Based
on Fast Regional Convolutional Neural Network
............................................. Wu Qian, Chen Jia, Zhou Jinyu, Zhou Deyong (98)
Research on Hybrid MMC Reliability Model Considering Submedule Correlation
Li Li, Shuai Shuangxu, Xiong Wei, Zhao Yuduo, Yang Dongsheng (102)
Research on Spatial Search and Location Method of Ultra High frequency Signal of Trans-

.....................

.....................

former Partial Discharge Based on XFDTD Simulation --«-+-+-- Liu Jiping, Zhou Xin (106)
Thoughts and Countermeasures of Maintenance of Municipal Roads in Urban Construction
.......................................................................................... Wu Ying (109)

Application of Video Transmission Technology Based on RTMP Protocol in Smart Municipal
Tong Weiguang (112)



Create Our Future Together 5l #H3L614K>

LimEBS

SHANGHAI ELECTRIC

SEARI-iPlant & {5 /KA 1257851

PER A BT R BE) TEERIM Se1TE, RADIRH5KAEE)
AR TEANEERIRRTT R, WRAKIEITEE
VAT TGRS 2L BB HE A T
B, IR 2580 515 Je £ ] i AL
RS, SemiTRAEEL) MAEFERIZY
FERIIRALIETT, BMA&IBRIRRE
iK$EbR, RN TS
g, T4k B
THFER H 7o

A ARSI RS AerationSmarC :
IMZ5ERBE H G N IEH RS PhosC

BRIEBNN B & MR R4 CarbonC
BIREREK f faf 2 BCHEHI RS InfluenC
BIRBR AW BRI R RS RecyC-IRQ
BRETT UM MR RS RecyC-RAS
BRERI ARG IRIZHI RS WasteC

fictme fiii 57K T2 H s b H R 4

Process matters more in waste water automation system

bR R AR BB 5 BT A R A A
Hi%: 86-21-6301 8345

f£H: 86-21-6301 8720
http://www.seari.com

#1j: iplant_sales@seari.com

A : iplant_tech@seari.com
i ¥ I X 5 3 #3605 (200023)

E . ARG —&EE RS CN 31-1376/TM

1000 3886
11

977710007388221

Lig8Es Edﬂtlﬁlﬂﬁ?‘iﬁﬁﬂﬁﬁﬁ EfrRfES HERYS ISSN 1000-3886

LismamitE E& RS 4-346 £, 20.005¢



