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HVDC DYNAMIC CHARACTERISTIC ANALYSIS BASED ON SAMPLED-DATA MODEL

YANG Xiu,

CHEN Chen

(Department of electrical engineering of Shanghai Jiao Tong University, Xuhui District, Shanghai 200030, China)

ABSTRACT: This paper use sample-data modeling method to
obtain the small-signal linear model of HVDC including
12-pulse converter. The model considers the dynamics of
converter switch circuit and can be applied in the analysis for
high frequency dynamic characteristics. With this model, the
influences of HVDC control system and the ac system on
HVDC dynamic characteristics, especially the high frequency
dynamics, are analyzed, the results show that the SCR of
inverter AC system has considerable impact on HVDC dynamic
characteristics, too small SCR of inverter AC system can lead to
low-frequency instability; the high gain of rectifier control will
have adverse effect on high-frequency stability; the
low-frequency and high-frequency stability will become worse
with constant extinct angle (CEA) control in inverter. At last it
is proved that conventional quasi-steady model of HVDC can
not be suitable for analysis of high frequency dynamics in
power system.

KEY WORDS: Power system; HVDC; Sampled-data dynamic
modeling; Root locus; Dynamic characteristics
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Tab. 1 Eigenvalues for different rectifier SCR

» SCR
HER 25 2.0 18 15 12
1,2 ~74.0 £j793.6 -25.3%j713.7 -34.2+j678.8 —45.8 £ j624.1 —61.7 2 j571.2
34 -109.1 +j518.1 ~78.9 +j498.1 ~65.8 + j491.6 —46.7 +j483.1 -27.9+470.4
5,6 -54.24j429.9 -59.5 +j422.3 -61.6 +j416.4 -62.1+j404.3 -58.9 +j390.1
7,8 -53.8 £j188.4 -39.3 4j168.1 ~28.7 % j156.2 -19.0+j133.9 -8.6 +j103.2
9 -194.1 -175.0 -156.2 -143.0 + j48.4 -157.2 +j71.1
10 -58.9 -84.2 -109.7 -143.0 - j48.4 -157.2 -j71.1
11 -35.3 -33.1 -32.2 -30.8 -29.1
% 2 WM SCR A A EMERT BYHFAEIR
Tab. 2 Eigenvalues for different inverter SCR
SCR
LI 2.5 2.0 18 15 1.2
12 ~74.0 £j793.6 ~67.3%j751.2 -60.5 +j743.1 -57.3 %j732.8 -55.2 j728.6
34 -109.1 +j518.1 -109.94j517.8 -110.2 +j517.7 -110.7+j517.3 -111.3 £j516.9
5,6 ~54.2+j429.9 -35.3+j414.1 ~25.6 +j407.8 ~18.8 +j398.2 -12.3 4j388.3
7.8 -53.8 £j188.4 -30.9 4j176.9 -22.8+j173.8 -12.1+j169.8 - 3.0 £j166.1
9 -194.1 -188.4 -171.3 -163.2 -159.4
10 -58.9 -27.6 —12.8+j24.5 3.6+j22.4 10.2+j20.5
11 -35.3 -16.7 -12.8-j24.5 3.6-j22.4 10.2-j20.5
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DC current controller
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