F43 % 520 W
2015410 H16 H

B EE R SR

Power System Protection and Control

MR FH M R G NTFIBERIZEE S th S8 E

iij.ﬂi%f‘ﬁlila Iy,\ *@19 ?#ﬁla ,%: #ﬁla x 4’%_2

(1. LiBd A FRE A TAEFE, LiF 200000; 2. LB EIREBATRNE, L& 200433)

W R RZTINEE A ) RGRUE A2 (PSS A JE i) RGRAR T, I HA% 18 R gtiatr )y AN BEHLA
ffsEE, AR R LA RAG REHL AL B MR B e il RIS T Bl T AT ST 505 I R R S8
NTIAREGAT . A KA I L IX SR GE AT 073, S UEAE SR f 2 ) AR 4 2 e PSS A%
AN S MR, 0 SR ROR BT PG . (7045 R, 7R 20 A 2 R Geh IR PSS A 04
HA R Z A, IS5 X A IR o

KR RIS B RGRVES: s RERBER, DTIRE

Probabilistic small-signal stability analysis and improvement of power system with
wind farm integration

BIAN Xiaoyan', GENG Yan', LI Xuewu', FU Yang', WANG Qian’
(1. School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China;

2. Shanghai Green Energy Co., Ltd., Shanghai 200433, China)

Abstract: A power system stabilizer (PSS) is installed in pitch control system to damp low frequency oscillation of power
system, taking into consideration of the stochastic uncertainty of system operating conditions. Cumulative probability
curves are employed to obtain probability numerical characteristics of stochastic variables. The probabilistic method
based on numerical analysis is used to study small-signal stability statistical attributes of power system with wind farm
integration. Through simulation on a five-machine two-area system with wind farm integration, the effectiveness that a
PSS is installed in pitch control system to improve probabilistic small-signal stability is verified, and the improvement of
PSS is evaluated. Simulation results demonstrate that the installation of PSS in pitch control system could suppress
effectively local oscillation and weaken inter-area oscillation.
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Fig. 1 Control diagram of pitch control strategy
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Fig. 7 A two-area system with wind farm integration
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Table 1 Probability of electromechanical oscillation modes of
the original system
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Table 4 Probability of electromechanical oscillation eigenvalues

the system with PSS added
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