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Research on rolling optimization of PSS parameters to search for
small signal stability boundary strategy

SHENG Yibiao!, LIN Tao', CHEN Rusi!, CHEN Baoping', XU Xialing?
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China; 2. Central China Electric
Power Dispatching and Communication Center, Wuhan 430077, China)

Abstract: Because power system exists the weak interconnection among large areas and the fast excitation system with
high magnification is widely used, low-frequency oscillation is easy to happen. The small signal stability region
represents the set of equilibrium points that can maintain the small signal stability of the system in the parameter space,
which is important for the safe and stable operation of the power grid. However, the existing research on the boundary of
small signal stability region is short of taking the influence of damping controller parameters into account so that the
boundary tends to be conservative. In order to extend the stability region boundary and improve the security and economy
of operation, which is valuable to the oft-line analysis of power system planning and operation mode checking, this paper
takes PSS as research objects and establishes a multi-PSS parameter coordination and optimization model with maximum
damping ratio. And an improved PGSA optimization algorithm is used to solve the problem. On this basis, this paper
proposes a searching strategy of the small signal stability extreme boundary points by rolling optimization of controllers’
parameters. Finally, based on the 4-machine-2-area benchmark, the validity and superiority of the proposed strategy are
verified by comparing with the conventional method.
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Fig. 3 Logic diagram of rolling optimization
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Fig. 4 4-machine-2-area benchmark
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Table 1 Basic situation of initial point without PSS

Bt MiEMz W% Pa/pu. Palpau. P7.s/p.u.
1 1.054 2.47
2 1.018 2.46 0.777 8 0.777 8 0.4453

3 0.550 2.92
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Table 2 Basic situation of initial point without

optimal settings of PSS

(5N FH 8 bt/% Pai/p.u. Pco/p.u. Prs/p.u.
1 3.21
2 291 0.777 8 0.777 8 0.4453
3 3.93
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Table 3 Parameter value of PSS without optimization

Kpssi Kpss2 Tu/s Tiof/s
1.200 0 1.200 0 0.500 0 0.500 0
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Table 4 Parameter value of initial optimization
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Table 5 Basic situation of boundary point 1

2.500 0 0.884 6 1.000 0

(L5 FHLJE Lb/% Pai/p.u. Poca/p.u. Prs/p.u.
1 5.85
2 6.44 0913 111 0913 111 0.697 0
3 5.06
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Table 6 Parameter value after updating

Kpssi Kpss2 Tu/s Tiofs
1.8327 2.500 0 0.900 1 1.000 0
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Table 7 Optimal effect with updating parameter

K FHJE Lt/%
1 5.48
2 6.44
3 5.48
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Table 8 Basic situation of boundary point 2
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1 543
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Table 9 Basic situation of boundary point 5

(LN FH e Lt/% Pgi/p.u. Pea/p.u. Prs/p.u.
1 5.13
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3 5.00

T = R 4 T 4 545 W 40k 82 71 30 5t 10 5(0.928 667
p-u., 0.928 667 p.u )b AT T i PSS 44l
I, Pt S Ha RN 10, AHN PR B E B
WA 11,

H 9 I 11 X nI 73, RGP HBEA /N E
JE ELAU 5% TH3 5.02%, S 2 18 3 Ficif &l
ZAE, WINESAT I, RGIAH] 45907 ) i

# 10 EHERILSHEERER

Table 10 Parameter value after updating

Kpssi Kpss2 Tu/s Ta/s
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Table 11 Optimal effect with updating parameter
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