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Tab.1 Parameters of HVDC system model
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1.0 pu.

FE P 0020 00207 315kV/2112 KV a=15°
£22.18°
0.958 p.u.

Wiy 5 P 60088 0.0070 2112 kV/230 kV  y=18°
7 -23.14°
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Tab.2 Parameters of AC filter

Cy/pF  Cy/pF Ly/H Ry/Q Ryn/Q Rx/Q
2.785 5.571 0.01137 0.001 1x107° 83.32
6.268* 12.53* 0.00505* 0.010%* 1x10™* 37.03*
Cy/pF  Cyp/pF Ly /H Ryw/Q Ryu/Q R/ Q
5.571 61.9 0.1137 0.010 0.2976 261.85
12.53* 139.3*  0.0505* 0.001* 0.1323* 116.38*
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Fig.3 Block diagram of converter control
LU PR R A LU R R R 2Ry AR T R
MEL B4 IR TR BT RUEAE A

FgoHA 2 s - PI(Proportional-Integral )
AT F B 23 TR T R L A R B L R . PT
VRN SR T S

H(s)=Ki/s+K,G(a) (1)
A K W5 K, R e 45 5 G (o) 2Rtk

PRI, 2 G A BR 19 i 1 Ze AL PR30 (145 PI

P A LAAH R () SR B2 BB o A 22 AT A2 4k

2> PV Ha B 4 b 2 0 o oo (1) B (U )
EH ARG EFEH PR NMIERN a AL . o
B R ANEZ 2 A A1 B BRI o BRI AT A BRI
o REIFATLEE T o MEY EBRFTIR, Aa BR il 2R
T BRI o fA AR DA/ S A 8RR 2 B Y
HER, U HIERTE o (HAR KA HH

I FR i #5755 VDCOL(Voltage Dependent Cur -
rent - Order Limit) F /MK HE T B B H I 9 3%
SEAH, DRIE B R GEAE BRSO T RE PR 3RS A MK A2
B IBAT I R i A PR R MO R A

U A — WA AT A PR A I T R SR /)M i 2 A

1 1
A 2 RS
(1+7ys) A]l— ]{1,4) o [ 8
L0 N R L
Ky, _’ % N
= (A2 PR
Ky %
errl, Pl a(Ua)
&»Fﬂ [ B 2
G
(@) Ty )

B4 ATRATEER
Fig.4 Block diagram of regulation unit
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Fig.6 Simulative waveforms of commutation

failure protection
4 45t

R H RS Hypersim 7] LLFEAEFEA HVDC
ARG R ST E, JFRETEAN 0T HVDC &R 48



£ 8 H MBSk

FLVLH L R G P A K Hypersim 7 2050 B 7]

B 4 AH 28 U B0 . 3 F Hypersim # 57 (9 HVDC &
GUBLRY TR [R) A0 R DL G IR 12 2R 48 ) B A i oy
PE, I WL R G045 > S 800 K HE 40 2 WUt 1 30 285
A, TR R G s T A e AR B R
FH T B 1E 40 A0 2 W00 B AR 2k A8 A 2 W i) 2 1 0 L 4G
ok T HA M 5T Hypersim X 4 AH 25 A KS
05 E, I X HVDC A 2 W ] Bt 47 B TR ALY
T IF i 2 B AT R0 928 i DR AP 4 e

SE k.

[1] THIO C V,DAVIES J B,KENT K L. Commutation failures in
HVDC transmission systems[ ] ]. IEEE Trans on Power Delivery,
1996,11(2):946-957.

[2] RRHFf AR 52 IR0 5. T P 2R 00 200 A0 2R B A 9 (— ) 3 A R

Werk 2 R e (0], W) A 8k ,2003,23(5) :5- 8.
OU Kai - jian,REN Zhen,JING Yong. Research on commutation
failure in HVDC transmission system,part 1:commutation failure
factors analysis[]J]. Electric Power Automation Equipment,2003,
23(5):5-8.

[3] 452 BRIT A 0 55, ECU 4 L 3R G40 AH 28 O AT 9 () « ol f die

AR AT ). 800 A Bk 4 ,2003,23(6) :6-9.

REN Zhen,OU Kai - jian,JING Yong. Research on commutation

failure in HVDC transmission system, part 2:measures against

commutation failure[J]. Electric Power Automation Equipment,
2003,23(6):6-9.

JAR A R BR T 55 38 T R Ge i) HVDC Wk &2 05 1 553 B

[J]. MR ,2003,27(11):18-21.

ZHOU Chang - chun,XU Zheng. Simulation and analysis of

recovery characteristics of HVDC connected to AC system with

weak strength[ J ]. Power System Technology,2003,27(11):18-21.

WL R 2. B (M. Jbat KA g e Rkt | 1985.

SOOD V K,KHATRI V,JIN H. EMTP modeling of CIGRE

benchmark based HVDC transmission system operating with

—
~
a

— —
N W
[

weak AC systems[C}// Proceedings of International Conference
on Power Electronics,Drives and Energy Systems for Industrial
Growth. Delhi,India;:[s.n.],1996.:426-432.

[7] Z0U Gang,ZHENG Jian - chao,CHEN Xiang - xun. Study on

1 // Proceedings of
International Conference on Power System Technology. Beijing,
China: [s.n.],1998:503 - 506.

[8] ZHOU Chang- chun,XU Zheng. Study on commutation failure of

commutation failure in a HVDC inverter [ C

multi-infeed HVDC system [C}//Proceedings of International Con -
ference on Power System Technology. Kunming,China: [s.n.],
2002:2462 - 2466.

[9] ARRILLAGA J. The evolution of power transmission models to
accommodate power electronics [ C ] /Y Proceedings of International
Conference on Power System Technology. Perth,Australia: [s.n.],
2000: I - IX.

[10] Ef e, |OY 2405, 55, W RS- 8 SR &0

FEIFEH(T]. AR EAR,2006,30(1):23-27.
YUE Cheng- yan,TIAN Fang,ZHOU Xiao - xin,et al. Principle
of interfaces for hybrid simulation of power system electro -
magnetic - electromechanical transient process[J]. Power System
Technology,2006,30(1):23-27.
[11] SUGREE P,PUTCHONG U,VORATAS K. Fast simulation model
[C]//Processing of Winter

.1,2003:

for grid scheduling using Hypersim
Simulation Conference. New Orleans,Louisiana,USA: [s.n
1494 - 1500.

[12] DOMMEL H W. EMTP theory book[M]. Portland : Bonneville
Power Administration, 1986.

[13] F#E5E, B K ,LAURENCE A S, %, 487 Se i 5 B —
HYPERSIM[J]. 71 & %8 H 34k ,2003,27(19):79-82.

ZHOU Bao-rong,FANG Da-zhong, LAURENCE A S,et al. The
fully digital real - time simulator— HYPERSIM[]J]. Automation
of Electric Power Systems,2003,27(19):79-82.

[14] MARTI J R. Accurate modeling of frequency- dependent trans -
mission lines in electromagnetic transient simulations[]J]. IEEE
Trans on Power App and Systems,1982,101(1):147-155.

(RREERE: £EH)

1’E%‘ﬁﬁ5|\-
HEkT(1979-), %, Rk A LB R A, T RHR
TR AN ZRBEITERE S N A% FE NS A (E-mail

snowerlin@126.com) ;

R O2(1948-), 3,7 AT A HA AR A FIT,
ETEHRTOQACAZREFTERE B AT & WX,
A R(1978-), 8 2B ASHA ML E2HRT A A
CARAALAH BB FHRREELHZLE T B AR

A HE AR,
RER(1975-), 8, T HA, 8 #4112 25
ﬁﬁ?ﬁ‘%ﬂ?‘%&-ﬁ-ﬁl%ﬁ% W AR ERAT A YRR

] t—ﬂ
4*@

Commutation failure analysis of HVDC systems using Hypersim
LIN Ling-xue,ZHANG Yao,ZHONG Qing, WU Zhi- gang
(College of Electric Engineering,South China University of Technology,
Guangzhou 510640 ,China)
Abstract: Hypersim is a widely used and fully digital simulator with powerful functions and con -

venient interfaces,which provides the fast,flexible and accurate electromagnetic transient simulation

for the commutation failure study of HVDC system. A detailed 12-pulse monopolar HVDC system is

established based on Hypersim,and the structures of primary system and control system are given.

The single - phase and three - phase grounding faults of inverter AC bus are researched and the

criteria of commutation failures are analyzed. Simulation results show that,Hypersim simulates the

commutation failures of HVDC system accurately and the implementation of protective control may

restrain the occurrence of commutation failures effectively.
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