EUEFETH
2014 % 7 R

AL AR (R ALEA T T
PENDIET AR

LS AR A ARE D FaR AR KA ERXS W RS
(1. ax EMAFMEKE 7 & 7 M 510080;2. iz K5 ©ATREFKR T 4N 310027,
3. PEGFRR L AEERER TS R N 510623)

Vol.34 No.7
Jul. 2014

% 2 & % iR S

Electric Power Automation Equipment

WE., A9 T ZAAEXARFINETAIRNGETH7 XN T4 H R KA THBET RANLHIRFIE
AT # Fy IK By 3B 47 Ao NIN B 35 474 BB X AR SF 55 AT e bn 42 ) 7 ik L oA 3R S R TAR A4 A 41 £ PSCAD/
EMTDC 45 A-F & LB ET £ %4y AALR shATiR ki ey el 5 kit 4T T4 L BhiE . &R AW Frikitesym
Bedzdl ke A A Mk R BETRE AP MEAEN T Xk EABdRFRAAE LA TR
BRI B S R %0 & Gt S AR R BT

FEER. FRAAME, RARTHBET, INGEF, Xk, 4, HA

FEZES: TMT721.1 XHRFRIRAG: A DOI: 10.3969/j.issn.1006-6047.2014.07.017
0 3l i, SR B H AR G NS BT 8 AT e IR

R T g R VR B AR [ LA il AT E AR T R AL
KRR E AR K BH B A5 AT FAE v T RR TR R
BRI SR Re R A Ha A7 A A v o i
ANFRE HLZt 25 38 I 6 H I R R e aS T e
F R B3 T R I VR 8 O A A LI B PR R T T R
AERBIR I I FEAN T | T3 T RS2 1) 22 M LI
FrHL (VSC-HVDC) 36 AR REAR 4 M fiff pe i [n) i 481 H
Y A 45 2R L PR R R DL R TR A L A
5 VBT i A2 Rk 5 9 o) 5 AR Ay i itk %) BT 2R L 9 i
B BA A D R JC b S s g 1) 6 TR ) 4% it
H AN B A 2R W A i 2 A e Aok BT
P R 0 3 ) 2 A L A i R B R AR B RE R
TR b A 6 L SR AT AR R T N

FHEHREERSE EEH 3 MAFNEITH
KA EHWIFAETT N2 T STATCOM 1817, 7£
ARV IZ AT 77 20T 22 1 B F 2R 0 T ol R s A A
KR, H An e 22 M B i R G A AR 707
KT HRMS T A ) 29T . SCEk[12-15 0F58 T
FVE LA AR G A AR S AR ) SR | SCRiR [ 16
WFFE T 21 BV P 2R G A o LA R 4 o it 52 3
P, IO 3L T A S X U 4 4 o SR SCRR (17 TBF5R T
T 3 A B M B R G A U &
500 R Al B R X SRR Y E R X M R
T R G A LR R 2 AT SR AR R X TR
PE B R G AN Rl 7 5 2 R B U 9 4 il O vk
W R UL BIAH DG SCRRIRIE |, Y RGNk AR
i BHEA.2013-11-30; & B H#H .2014-05-15
ESWB.  AES = HAEALTEAXLAHAB

Project supported by the Research Funds for the Third
Leading Talent of Guangdong Province

BT 2% 0 R G0 HREE I 32 P LI R 2 1) A2
RGEAYIR T FME B R G AR A T
B AT R W2 2 A DR 6 208 S 8RR 4 F
RETCYE AL PR Bl B IR AR G SR g AN
17 BBt 3% | RGeS FR S LT | e A T B R
i, WL e R G Xk AR 752 R
R 28 45 38 A7 0K 25 3 1 A7 AR I 2 1 5 g 14 1 3 9
#UMRIER G L R EEir, T HF5 v B
iy LR G A AC BT IT A 5 IRy a2 47 5K Ja) 5 B4
il FA B P

R AR SO T 3 L AR G A ELR O
ST 5475 N AR g $ T 2 Fhizg
1577 22 1) 6417 48 B T SR B ) 92 il 54 s | 3 T 51
Pr TR S 807E PSCAD/EMTDC 1 E V-5 FHET W
Uity A M B4 L R G B R (5 BLBGAE T T4 O
LY AT A TR R R

1 FRUERE RS E G R

RIEZMHRR L RE S LMAGEINERELR,
FVEE L R G R aE ATy S H AT 4 3 Rhisa

a. SCHE M FEAT, 25 R S0 o e
FL 288 [ R 5 371 14) 58 It 2 v 3 ] 5 32 it 52 i R G AHE

b. INEIEAT, 20 7 Go A o 32 M B U R 4k
5 Z o A i R G

c. STATCOM i£17, W HIMMHBE RZEAS Y
B AL NS5 28 R G R R IS A

HTE R ¢ RN TR ES A, B4 UL
WFoRiz 73 a b IR VI il 1815 52 i Bk 4% 46
N 2 RMEHEM B AR SRR AL M RS
sEFy AR = R A 1 TR,



() ® 0 8 & iR B

F34%

— AT 2

KL
© — LRI 1
AC — DC

©
Ho-CD AnpA

. " —— L

: I Viig AZ Vi
KL 3 Womuh Wk

Bl REERABRERGZEMELRIER

Fig.1 Simplified structure of VSC-HVDC transmission system
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Fig.2 Controller for AC-DC parallel operation of
VSC-HVDC transmission system
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Fig.3 Controller of rectifier station for islanded operation
of VSC-HVDC transmission system
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Fig.4 Inner current controller of converter station
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Fig.5 Principle of detection algorithm
based on sliding-window
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Fig.6 Flowchart of mode switching control from
AC-DC parallel operation to
islanded operation
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Fig.7 Flowchart of mode switching control from islanded
operation to AC-DC parallel operation
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Fig.8 Frequency variation of rectifier system during
uncontrolled mode switching from AC-DC
parallel operation to islanded operation
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Fig.9 Frequency variation of rectifier system during
controlled mode switching from AC-DC
parallel operation to islanded operation
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Fig.10 Voltage phase shift of rectifier AC system
during mode switching from AC-DC parallel
operation to islanded operation
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Fig.11 Active power of AC line 1,2 and DC line
during mode switching from AC-DC parallel
operation to islanded operation
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Fig.12 Voltage phase shift of rectifier AC system
during single-phase grounding fault
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Fig.13 Variation of electrical parameters during
mode switching from islanded operation to
AC-DC parallel operation
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Switching control between AC-DC parallel and islanded operations of
VSC-HVDC transmission system
WEN An',DENG Xu?,WEI Chengzhi',XUN Binbin', DENG Jianjun',
HUANG Weifang®, MO Tianwen®, TIAN Lin®
(1. Electric Power Research Institute,China Southern Power Grid,Guangzhou 510080, China;
2. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
3. CSG Power Dispatching Control Centre,Guangzhou 510623, China)

Abstract: The control strategy of VSC-HVDC transmission system is analyzed respectively in AC-DC parallel
operating mode and islanded operating mode,based on which,the strategy of mode switching control is pro-
posed. Based on the parameters of an actual project,a system simulation model is established on PSCAD/
EMTDC platform and the proposed control strategy is verified by simulation. Results show that,it detects
the operating conditions of VSC-HVDC transmission system timely and switches the corresponding control
strategy automatically. The electrical parameter fluctuation during mode switching is slight and the stable
system operation is not affected.
Key words: VSC-HVDC power transmission; AC-DC parallel operation; islanded operation; mode swit-

ching; control; computer simulation





