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Fig 1 9-busAC/DC systan connection

458

Tah 2

2

Participation factor calculation result(nomal condition)

(

60%

)

Tah 3

1 0 10000 0000
2 0 10300 529
3 0 10277 191
4 0 0 99 1 -2 47 05649
5 125+j05 0882 -1151 0 9562
6 09+j03 09805 -5 06 0 4147
7 0 0962 9 -0 79 Q7725
8 100+j04 09635 -3 36 0 628 3
9 0 09971 - 095 01044
68560
3 ( )

Participation factor calculation result( limit condition)

1 0 1 0000 Q. 000
2 0 10193 122
3 0 1 0056 -107
4 0 0. 869 4 -3 06 0 6839
5 157+j18 07362 -2112 08268
6 218+j0.7 08377 - 645 02861
7 0 08461 -530 03327
8 153+j09 07762 -7.47 Q0 757 2
9 0 08927 -4 02 0. 064 5
0
458



31

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Connected with theW eak AC Systean[ J]. Power Systan Technolo-
gy, 1997,21(1): 12-16
Canizares C A, Alvarado F L. Point of Collgpse and Continuation
Method for Large AC/DC Systans[J]. IEEE Trans on PNVRS,
1993,8(1): 1-7.
Kundur P Power Systan Stability and Control[M ]. McGraw Hill
International Editions, 1994
, . M].
, 2004
WANG Xi-fan, FANG Wan-liang, DU Zheng-chun Mondem
Pover Systan Analysis|M ]. Beijing Science Press, 2004
, ) [M].
: , 2004
ZHOU Shuang-xi, ZHU L ing-zhi, etal Power Systam Voltage Sta
bility and Its Control[M ]. Beijing China Electric Power Press,
2004

[J]. ( ),1998,38(3): 15

X1 Yong-jian, GQJO Yong-ji, et al A Voltage Sability Calculation
M ethod Based on Eigenvalue Structure Analysis[ J]. Joumal of Ts-
inghua University (Sci & Tech) ,1998,38(3): 15

LeeD, Aik H,Anderon G Voltage and Power Stability of HYDC
Systans-Emerging Issues and Newv A nalytical M ethodologies| A ].
Invited Pgper o V || SEFOPE Curitiba(Brazil). 2000

Institute of Electric Pover Systans University of Hannover Modi-
fied Nevton Ragphon Load Flov Analysis for Integrated AC/DC
Power Systams| Z]. Hannover ( Gemany)

2005-09-20; 2005-10-14

(1965-) ,

(1980-) ,
; Email: xpizb@163 com
(1965-) ,

Voltage weak stability zone calculation of AC/DC systan usihng eigenvalue m ethod

WU Jie-kang', ZHANG Biao', CHEN Guo-tond
(1 Deparment of Electrical Engineering, Guangxi U niversity, Nanning 530004, Ching;
2 W uzhou Power Supply Bureau, Guangxi Electric N et Campany, W uzhou 543002, China)

[1] , , . [J].
( ), 1999,39(3): 4-7.

ZHOU Shuang-xi, LU Jia-li, ZHOU Yuan-peng The mpact on
Voltage Stability of HYDC[ J]. Journal of Tsinghua U niversity ( Sci
& Tech) , 1999, 39(3) : 4-7.

[2] ) . M].

, 2004

CHENG Hao-zhong, WU Haa Power Systan Reactive Power and
Voltage Stability[M ]. Beijing China Electric Pover Press, 2004

[3] XU Zheng Voltage Stability and Control Modes in HYDC Systans
[J]. IEEE Transon Power Systans 1998: 1485-1488

[4] Lima E Asessing Eigenvalue Sensitivities[ J]. IEEE Trans on
Powver Systems, 2000, 15 (1) : 299-306

[5] HE Teo, Kolluri S, Galvan F Identification of Weak Location in
Bulk Trangnission Systans Using Voltage Stability Margin Index
[J]. |EEE Transon Power Systans, 2002, 16 (2) : 1153-1158

[6] Musirin I,Abdul Rahman T K EstmatingM aximum Loadability for
W eak Bus Identification Using FV SI[ J]. IEEE Power Engineering
Review, 2002 (22) : 50-52

[7] Rastgoufard P,He T,Mandal S Identification of W eak VVoltage Bu-
s for Energy Transnission Systan[ R]. Energy Technical Report,
2003

[8]

[J]. ,1997,21(1) : 12-16
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Abstract:

HVDC systan can adjust its direct power flov quickly © enhance the wltage stability of the AC systam which is connected

with theDC systam. It is very urgent o find amethod t analyze the wltage stability of the AC/DC systans Based on the characteristic
of the AC/DC systan, amodified Nevton-Rgphson load flov method isproposed o calculate the AC/DC systan power flow. After the
calculation, the snallest eigenvalue and its eigenvectors can be obtained Then every buss participation factors can be calculated by u-

sing then. Based on the participation factors, the woltage stability of the AC/DC systanswhich operates under a certain DC control

mode can be analyzed using the eigenvalue method and the woltageweak stability zone of the AC/DC systan's can be obtained The fear

sibility and effectiveness of thismethod is verified by the smulation of aAC/DC systan using Poveworld and M atlah
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