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Fig.1 Equivalent model of double-terminal VSC-HVDC system
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Table 1 Operating points of
VSC-HVDC system

Phus UWieret Ut Woret
1.00 1.10 1.10 1.10
0.75 1.05 1.05 1.05

0.50 1.00 1.00 1.00

0.25 0.95 0.95 0.95

0 0.90 0.90 0.90
-0.25 — — —
-0.50 — — —
-0.75 — — —
-1.00 — — —
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Table 2 Parameters of PSO algorithm
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Table 3 Comparison of parameters between before and
after optimization

A T A U 28 AL i AL s

kb 0.08,0.006  1.021,0.008
kyikn 0.04,0.8 002,82

VSC, ki ok 0.08,0.006  0.08,0.062
ki ko 0.04,0.8 0.01,5.6
e 500,50  498.74,51.197
kyooke 002,01 0.016,0.0005
kpokie  0.08,2 0.084,0.26

VSC, kpookis 002,01 2.43,0.018
kokm  0.08,2 0.069,0.12
k2 500,50  499.91,50.03

H b pR 0 Bl 326 AR U0 A8 AR 15 0 an &1 3
N AT UL BEE AR B G N B bR eR B S T
N BRI EIRCEME, 21T PSO Bk, B AR K%k
BIRE R RSB S LA, ISR B 2 oy 49 IR,
XUt B3 F VSC-HVDC & Gt 1Y PSO 53 4 1k 3R ms

= 4.0
E 2.5 ’:\_\H
T 10 :
0 40 80 120 160 200
AR UEL
3 B R eR B A 2

Fig.3 Convergent curve of objective function
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Parameter optimization of VSC-HVDC control system based on

particle swarm optimization algorithm
YANG Jiayi',ZHAO Chengyong', YUAN Bin',LI Tan’

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric
Power University, Beijing 102206, China;2. State Power Economic Research Institute,Beijing 102209, China)

Abstract: The small signal model of VSC-HVDC(Voltage Source Converter based High Voltage Direct Current)
is formulated. Based on the linear state space model,eigenvalue analysis method is employed to model the
penalty function of oscillation modes and decaying modes directly related to the eigenvalues of the system

as the objective function. Furthermore,PSO (Particle Swarm Optimization) algorithm based parameter optimi-

zation of VSC-HVDC control system is proposed,which can simultaneously optimize the entire controller
parameters. Simulative results verify the correctness of the proposed small signal model and the higher
control precision of the optimized system under the circumstances of small disturbances,large disturbances,
power flow reversal,or contingencies. Consequently,both steady-state and transient characteristics of the

entire system are greatly improved.
Key words: VSC-HVDC; small signal model; parameter optimization; particle swarm optimization algorithm

penalty function



