U ER TR

2021 41 A

Electric Power Engineering Technology

F40E F 1M 208

DOI:10.12158/j.2096-3203.2021.01.030

A 2 O S 8

FH, BFd, TRF, A7, S FRR&
(PR RE B AR L A BR A R L V00 AT 211102)

H B RSELARMNGAELM PR AR 2, Ee WS e R RR S 9 AARE, E— & ARKE
BB RA R AARAEZANS R R EIHE, EXHERNAANRBOEAT, S EE2REE LRI AR FaT, 4oid
AN KA s g R IRIK A 4], A IR AR R MG L, Aok, AT T F AR A MR B R ZR R AR E
Fed@ A2 xFHe bl K W09 vm , TR DA 1F A 4 SRk Fhmh b3 — AP TR He Al R e A2 R 55, At 5| AR
A, FIIEIK A P BRA2H] , Mm AR IE SR AR L, B o A R . K BT F A5 A A % (RTDS) Wik 47 7 X 26
IGE , 25 R R BR, BT 4 SRk VT R R 4 B R BLR K WG AR I o i g e Al K IR AR,

KR : AR 5 3UR A B AT Al R K R IEIR A 45 )

HESES TMT721.1 SCERAREAG: A

0 3|7

R e He LD P B A K RO R Bl R R
GIECY EE ) WSO S R I 1Ry | v oi )
THAEA RIGHIREERE Ty, v TP el 28 i &
GBI TRRE " o S TR B L B B
PR W R PR 2] Tz N, E A H M
(1) — A FEEELH AR 1, A5 e L ) 2 2 AR 1B AT —
AFEERED

T2 Vi FEL 1) 5 57 i H ) ) >R ) 22 (] A , 7E
— [a] B A R I e P T At B S R R A
AR o RV HL A B 5 B T, 2 55 KR
PET; B I3, 5 R A% Gt ) 300 48 ) 7 S oIl £ 45
TSR WS, 25 0 B3 A 2 A A8 0, X 2 T R R 4
FE T LHFER I W IO, X A8 I R G K v —
NG UK 7162 P € AT %5 WA B NG 7o) L2 B 5 W )
0070 2 KL I 42 ) SR S e L % i A R AR
Bl ZFTHG R, DT AR I A SE PR AEL /N T HE K AR 2
A, AR BE R/, HE T AR By T B A A
MM Semk [ 3178 & RIS B, R
FH B A 1 2 I8, HR T SRS 1 1 B R
SCHRL4 ] 7E 0 3 30K A 48 Bl sk, SR FH e g iy 3 A%
0] e K fik 4 S0E R £ 478 o S W, A KRS R BBl 1 oL T
HA S AT E R 3 A

Sy G A A A AR R, AR R AR T
DA AR 2 W i D B . %D R 322 H TR 1k i &2
TR 5 | A4 2R T, 2 28 U &R 406t B K i 4 3
KA B 1 :2020-08-02; 45 1 B 1 :2020-08-25
AR A B R WA A8 %3 AHOR B (SGISIY00JCS-
1800115)

3B RS :2096-3203(2021) 01-0208-07

N, A2 L s 22 A A — i 8 8 2 T 46 AH 2R e
1l 1 I Bl (L, PRLEGAS B i e T 0 2 58 K 4 T i
TR e AR 2R UL [

ORI N T E IR IR OR RS T AT I R R
AR S ISR L DR e S 2R 6 i R R 9 T X 4k
ARIBAIFE o Z 5, 7630 AT LR N FH A 0 A2 il
TESE RSN A 1 i ) BE At b, 3 ) — b 191 B 45 AH 2%
W A2 il 5, R KR DI AR 0 (R | AR A 8%, 52 B A
IR, ot DR I A RH A B R SR R A 45 A 2R I
)5, TESEN AT B R 4 (real time digital simula-
tion system, RTDS) FRIGIE 1 BT 42 SR W 1Y A 3501

1 ZEm | HERFEANNZRERN

PAEL PG e mn th T B B o F o X 42, an &l 1 Jr
71, BTG SE T L 9 i P R 07 9 [R] £.800 KV X)L
PO B . A — B (Emi i T [l QL& Tk
AR , AR Lk TR R 22 AR B
492 084 km, & F 2018 A& A, 55 Wl (SEmith 1
1) A6 FR AL TRy e it 1k T B 04 AR R S 2 3
TR HT IR B R 2 542 km, & F 2019 4EE
8] B i 6 25 HE o 4 000 MW, B 4 L T 3
2500 AT | B IS AT, R AR S, 7E
— [a] it B B AR A R ST O — [l B

HSHMARALENLMARA BRI Z T, R
R DU R A R o A U I L Ko A2 1 SC U0 R L
555 I EEE AR, HA T .
Ky = LA G IR — oM ()

e HILRGH T

—BN R JKiscn >3 B RS, Kyser € 12,3 ]

I 55 RS, Kysen <2 RS R 41




209 bR S5 < o U v R I SR DA e

R T IAN

\

Hy

Nen 1

| it

\ /

| wREr
N ¥

E1 Emlll HERABEANZRERN
Fig.1 AC power grid which Belo Monte ||
HVDC connect
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Fig.2 Commutation failure occurs when Belo Monte ||
HVDC runup from 2 600 MW to 6 000 MW
under minimum short circuit capacity
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Fig.3 Definition of commutation margin
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Fig.4 Three phases in the process of large runup
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Fig.6 Belo Monte || HVDC runup from 2 600 MW
to 4 000 MW ( reduce the runup capacity)
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Fig.7 Controller logic schematic diagram for
preventing commutation failure
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prevent commutation failure
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Optimal design of inverter side control strategy for UHVDC
LI Lin, LYU Yanbei, WANG Yongping, FU Guangxu, LU Dongbin
(NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: UHVDC is more and more widely used in power grid, and multi-HVDC is adopted to connect the sending and

receiving power grids. When one HVDC fault occurs,, emergency power support is realized by runup other HVDC. In the case of

weak receiving power grid, when one HVDC needs runup greatly , commutation failure will occur if the traditional extinguishing

angle control strategy is adopted on the inverting side. Therefore, the causes of commutation failure and the influence of AC

system strength and runup amount are analyzed. Then,an improved extinguishing angle control strategy on the inverter side is

proposed , which introduce extinction angle measure value into the controller and realize closed-loop control, so as to ensure

commutation margin and avoid commutation failure. Then experimental verification is carried out on RTDS simulation system,

and test results show that the proposed strategy can solve the commutation failure problem when runup HVDC with weak

receiving end greatly.

Keywords : ulira high-voltage direct current( UHVDC) ;weak AC system;emergency runup; commutation failure ; constant gam-

ma control
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