@ hHLRER

132 201941 A

Electric Power Engineering Technology

F38 % 1Y)

73w UPFC AR Or 37 BT 5 SR AF 5

kR, E=L", EE,

M H2 ) Fdeis!

(1. P ACRE F gk DR B A PR R VT8 At 2111025
2. [E RI#TT AR A RS R AR5 e, Wi AL 310014)

i E:A— AR B (UPFC) 2 —Ar e Ik 5 Heik Mo 8 Sidn ) R A EA R e RAT— R ER A &
FAEE,AMERTEREEZ R AR T AR TR, X P4 %d UPFC TR YR ERERTHR,NB
T UPFC AR 69 Z IR = 4k A & UPFC 89 & j& R wk, 12 4k & 1R 37 B Bt LR S0 AF Sk A al b 3% 38 T UPFC &
PR E AL EEERP SR GBS K%, 544 500 kV 70 &3 W UPFC T2 L3 545 &
(RTDS) 5 A M %4 Geifl X , 4 h 5 FRAR 4P Be A k- 69 20 Rk Fo 2 R, X Ie 25 R & 90 T A 2k 4% 47 UPFC,

KR o —WRIEH B AR B TR R
HESES TMT71 MRS A

0 3|7

Ve dc— eSSt o il R, 5 — 1
i H 4% Cunified power flow controller, UPFC) g%
[ s 4 £ % BELAC Pl S W FRH A 3 A Ak IX
S A, T L SR 2R AT R S i e, DR T
AR AN K L A ol 3 3 2 R A . UPFC
FEASTRT Dy i b I 3080 0 e D0 46 i 2% S W]
SR, FH I 4 I # 28 IF HRAR TR A A M
Ui, [ IR A VAL B (AR DD Bh A AR U e
SE 5 [F) I 5 B O TE S T 8, I 5SS T RE R T
FR IG5 J7E 7 28 B R 718 T 1] 52 Uit 2K B AR
FVFRAL A 2 T A L TR R i, S B 4 ol

FE NAMY A SE 2 B th TR S0 b A5 SR g L R ¢
B RS T AR AR R G R
W TR RGN L TR
T, A AL R R AP RGBT O T A AR
Pt RGOS T R L W T AR AR
PIE] AR R A 5 A DR 22 ) ) TG 5 52 AR BE Y
B,

SCHERXS UPFC AR Hh R4 e & R T 09, 42
th 1 UPFC AR GRA 1) = — I RE L) b UPFC i s
TR IBFTHmG, R T UPFC AR 538 i 4k
2 TR AR DR SR ORI BC 5 RIS o il 500 kV g5
NEAERHL M UPFC /Ry TR A M 45 1 52 bR fr 4 BT
BRI R DIREFRCR , $2 0 PR 47 BC 5 SEms Sy HoAh
UPFC TR T 2250

W A5 B #7.2018-08-03 ;45 =) B #7:2018-10-15
EA4TE . BRELHLITR SR B (2017YFB0903100) ;
Kb, W A PR 8] AHEOR B (521104170043)

N E S :2096-3203(2019) 01-0132-08

1 # 8 UPFC Li2H&

JpRg UPFC TR b IS5 e f iy 4
KA UPFC T2, T 2017 47 12 19 Az, 75
] T S P, ) A5 7 1 T DX B SR VL X, 32 v R
fe S BRIR B 2= 9 5, 75 B UPFC AEXS 500 kV
AR 70 1) g FEL AR (1% RS [ 2k i W U R A T e A A DA
itk A2 /N 5 2R 2 AN L B A o B S A
AR AR A 2% ORISR L B 2R LI K T OB
S D hr R 245 )@, 7R UPFC LARRK 42
THIRINRIHER S00 KV HEL 942 44 4 w8 oA L B 22 42 A
FEKF R B E AT SR

Jirg UPFC TR RGEAMME 1 R, R
ik 22 #1 FE ( modular multilevel converter, MMC )
HL IR PRI A% , 3 B A A5 44y 250 MV - A, H
I 2 ANt a2 5 BRI i i AR —Hf
500 kV XU FFBA 1A g e 3l
FL B 42 28 O IR T e Jim P AR 500 KV REZR 7
FRIG A2 s 485 114 A0 60 1o 000 13- 531) . 5 W B B e, Ut
HNIFIRAS FE A8 0 1 22 0l FHAZ B 56 = 5841, i A%
Mo e & 7 T . FRICE AR I MIC R 1 5558
Wri e , IRIMNEC S 1 & 557 BRIt AR AL 1 6 Sh 0 55
%1 5% (thyristor bypass switch, TBS) , 3 ~ i 45 %
PSS =X 8 A 7 ) S5 0 0 o 5
e, H PR 2 £90 KV,

Jirg UPFC TRA 3 iz 177 X, Wk UPFC
B A0 1S A I A 500 kV £EZ,2 A4
FRIBCH AL A 8 o R I A8 T 4 HR I 4% AL 500 KV 3T [
QPR3 AR AR LU % 3 s Bk UPFC 1247707
N 1 SHFAIFA 500 kV BEZR 1T A4S SR B 2



JRFNN 45 SR UPFC TR Bl & SRS A 52 133

T i ER IR TR AR AR 42 AL 500 kV — B2k 1%, 55— [m]
Altris A IR 2 i A B A 4 5 R W) 2P
#MZEES (static synchronous compensator, STATCOM)
AT A 15 0 i A 38 i JF AR AR 3 A 500
KV BEZE 43 25 BT M5 P 25
A 500 KVAFL ML m RIS BT %
W0 1%5&33@&% 5 R

FEIAR) 7 — E&Hﬂ I
i} AR N, 3 i H s a ] . }\
R4 i 1 - FHIBSH

I :  HHRITR
25 15 35 =
Hfias ifit

SN

E1 77 UPFC IR AKLEN
Fig.1 The structure of southern Suzhou UPFC project
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Fig.2 The protection area of southern
Suzhou UPFC project
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Fig.4 The digital output of controller and 2 out of
3 device to transformer protections
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Protection coordination strategy of southern Suzhou UPFC project

ZHANG Baoshun' , DONG Yunlong', PAN Lei', LU Yi*, HUANG Ruhai'
(1. NR Electric Co.,Ltd.,Nanjing 211102, China;
2. State Grid Zhejiang Electric Power Co.,Ltd. Research Institute, Hangzhou 310014, China)
Abstract ; As the latest generation of FACTS device, unified power flow controller (UPFC) can control the system voltage and
power flow rapidly, precisely and continuously, which provides an effective means to break the restrictions on urban power grid
development. The protection configuration of UPFC project is studied in this paper. Firstly, the 2 out of 3 principle of UPFC
self-protection is introduced, and then based on protection system configuration and action strategy, the restart strategy and
coordination strategy of UPFC self-protection with AC line protection, transformer protection and other protections is proposed.
At last, combining with southern Suzhou 500 kV power grid UPFC project RTDS simulation and system commissioning, the
function and effects of the actual protection coordination strategy are given, the results show that UPFC can be effectively
protected with the coordination strategy.

Keywords : unified power flow controller; protection coordination ;restart strategy
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