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Fig.1 Control block diagram of excitation system with PSS

HEL ) R GRS A8 H AL S R S IOR (BOR R 8K

N K) |t B (U )RR T,) B TS
(BRI IS I (6] 5 BOCh T, T, (T, (T, ) FHBR i 55 26
T HEEAS PR i 2 A 2l L TR 5 A% (Auto-
matic Voltage Regulator, AVR) $&Ht— % B 4% il {5
5 AU, TR RERE , AL D ST A
PR 25 Aco [ AR 7 1Y) LR 2P 6 40 1, 2 T 5 B
I ) RGBT 32 A3 I R GE e B iy, Hogh

dE{d KA( Ur(-:f - Uc + AUpss) - Ef(l

de - T, (D

PSS 1 H LU 1 AR B 25 Ao 15 0 AR

A UNCREATIRY I iR RV B T PRV s K

iR w2 Af, PSS EEH FWH R AL IR, M
DX Sk [ 99 7 B) 40 ) 7 2 5 HAth Oy XA
2.2 SVC MthmpeE e =t 25458

SVC & —F PR 8 5 1 T R, B 5 LN AE
Pnl LAY T LAGE R S A TR R E
I FRAR IR SVC YA IS W] s vl e i
AFE M, SRTAHE o B H I8 5 4R 45 0 BHJE /R 7
ARV, BN SVC XL ) RGEHLE R R BHE ,
TR FBANMRBh A . 5 PSS 28481, SVC
ATGIALL Aw S A B BEJE 2 i1, 45 il HE 1] 4n
K2 iR, Hp,u,, U, A58 SVC %3 i
MRS B K T, 5000 SVC RG34
25 FIESHE] B85 AU, Ry SR B e F il i B i 1l 45
5B HERRY,

Bmax
K / B
1+s7,
Buin
Jnax r
lﬂ“\‘ 1+ 8Ty e 1+ s7, ST, . Aw
U\-— 1+s7, 1+57, 1+ 57,
min » E ok
PR RIS EW A

12 SVC HHmBHLE f HiIE
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Fig.3  Flowchart of proposed optimization algorithm
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Tab.1 Parameters of four-machine two-area power system
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Fig.5 Convergence characteristics of different algorithms
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Fig.6 Power transmission curves under small disturbance
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Tab.2  Parameters of PSS and SVC controller in multi-machine system given by PSO and CMPSO

2% CMPSO PSO

K T\/s T,/s T,/s K T\/s T,/s T,/s T,/s
PSS1 39 0.05 0.015 0. 09 0.015 18 0.05 0.012 0. 045 0.01
PSs2 30 0. 08 0.015 0.09 57 0. 05 0.01 0. 07 0.015
PSS3 43 0. 045 0.014 0.08 0.015 14 0. 045 0.015 0.05 0.01
PS4 23 0. 06 0.015 0.08 0.013 17 0.05 0.014 0.08 0.03
SvC 23 0.05 0.25 0.01 60 0.05 0.3 0.01 0.3
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Fig.7 Response curves of generator under small disturbance
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Coordinated optimization design between PSS and damping controller of
SVC based on CMPSO algorithm

ZHOU Jin-huan' , CHE Yan-bo', SHU Zhan®, HU Xiao-qing'
(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. State Grid Jiangxi Electric Power Research Institute, Nanchang 330096, China)

Abstract: The combination of power system stabilizer (PSS) in synchronous generator and additional damp control-
ler in static var compensator (SVC) can effectively damp low frequency oscillation and enhance the dynamic stabili-
ty of power system. To achieve parameter matching of damp controllers, this paper presents a coordination method
for calculating controller parameters of PSS and damp controller in SVC based on chaotic mutation based particle
swarm optimization ( CMPSO) algorithm. Based on basic PSO theory, chaotic mutation operation is carried out in

the late stage of iteration to avoid falling into local optimum, which improves the global searching ability of PSO.
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Considering the control performance of overshoot and response time of system, the coordination design problem is
formulated as an optimization problem with inequality constraints, and the objective function is selected to maximize
the damping ratio and minimize the real part of eigenvalue. Simulation example on four-machines-two-area system
shows that the CMPSO algorithm offers a better global searching ability than basic PSO algorithm. Coordination de-
sign between PSS and damping controller of SVC can effectively damp low frequency oscillation, improve transient
stability of power system, and reduce voltage fluctuation under disturbances.

Key words: power system stabilizer (PSS) ; static var compensator (SVC) ; chaotic mutation based particle swarm

optimization (CMPSO) ; low frequency oscillation



