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Fig.1 Topology structure of grid-connected PMSG system
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Table 3 Oscillation modes of grid-connected PMSG unit
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Ase SSCI -0.3054+j47.5366 7.5657 0.0064
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As IEBUIRY;  -0.1885+j0.8475 0.1349 0.2171
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Table 4 Effect of K,, on damping ratio
of oscillation modes

) % Ak RAMZL RIEK,, ¥
HHAEE ﬁ‘i ) Ejit Hxitj;jpﬂqFKtE BEAE Ky Hygm%tg
Aia SSCI 0.9966 40~43 0.996 6
Asa SSCI 0.8009 1 0.1661
Ass SSCI 0.0992 100 40~43 0.0896
Arg SSO 0.0030 1~100 0.0030
Aags IR 02171 1~100 0.2171
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Table 5 Optimal PI controller parameters
of PMSG converter
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K, 21.5~23(feff 23) Ky 05~0.6(1E0.6)
K, 72~82(HfE 80) K 0.03

K, 0.76~0.80(hcft0.80) || Ki 0.4~4.0(fE04)
K, 40~43 (HefE 43) K 1~5(fE 1)
K,s 0.026~0.050(f1E0.032)| K 1

Ko 35~40(HfE 40) Ki 1
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Table 6 Oscillation modes of PMSG converter
corresponding to optimal PI controller parameters

FRAEME  RGES B fE BSHR /He BHJE LG
Ass SSCI  —106.54+j333.58  53.0916 03042
A SSO  -02112+j11.94 19007  0.0177
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Influence of PI controllers’ parameters on machine-network interaction of
grid-connected PMSG system
WU Wangping',CHU Haoxiang',XIE Da',ZHANG Yanchi*, WANG Xitian',LI Guojie'
(1. Department of Electrical Engineering,School of Electronic Information and Electrical Engineering,
Shanghai Jiao Tong University ,Shanghai 200240, China;2. School of Electrical Engineering,
Shanghai Dianji University, Shanghai 200240, China)

Abstract: A small-signal model of PMSG (Permanent Magnet Synchronous wind Generator) based on PQ
decoupling control is built to study the oscillation of grid-connected PMSG system. The oscillation modes
of the system,the characteristic frequency and the dominant state variables of each oscillation mode are
found out by eigenvalue analysis method and correlation factor analysis method,and the optimal parameter
combination of Pl controller is found by estimation of distribution algorithm based on Copula theory. The
time-domain simulation is carried out on the MATLAB/Simulink platform to verify the existence of various
oscillation modes. Without changing the stability of the system,the sub-synchronous control interaction
mode , sub-synchronous oscillation mode and low frequency oscillation mode of the system are studied by
changing the converter control parameters in turn. The modes of the established PMSG model are analyzed
with the optimal Pl controllers’ parameters,which verifies the correctness of the proposed model.
Key words: PMSG; control parameters; sub-synchronous control interaction; sub-synchronous oscillation;
low frequency oscillation; estimation of distribution algorithm
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Typical power curve mining of energy storage system combined with

sequence distribution probability
YANG Xiyun',REN Jie',LI Xiangjun’, DONG Dehua',JTA Xuecui’
(1. School of Control and Computer Engineering,North China Electric Power University, Beijing 102206, China;
2. State Key Laboratory of Control and Operation of Renewable Energy and Storage Systems,
China Electric Power Research Institute,Beijing 100192, China)

Abstract: A typical power curve mining method for energy storage system is proposed in the application of
smoothing power fluctuation of photovoltaic power plant. According to the power interval distribution
characteristics of energy storage system in longitudinal timing sequence,the distribution intervals with the
distribution probability larger than the threshold and their corresponding characteristic power values are
searched by the quantum genetic algorithm based on Bloch sphere. The typical power value at the moment is
obtained according to the characteristic power value,and then the typical power curve is determined. The
typical power curves of the energy storage system under four weather patterns are obtained from mining are
comprehensively analyzed,which verifies the effectiveness of the proposed method.

Key words: energy storage; power smoothing; typical power curve; distribution probability interval



