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ABSTRACT

The power system stabilizers (PSS) are widely used for damping out the oscillations in a
large power system. The interactions of multiple PSS may adversely affect the system stability, hence,
they must be properly coordinated. An optimal control strategy with pseudo-decentralization is
proposed for the coordination of multiple PSS. FACTS controllers such as static Var compensator
(SVC) and thyristor controlled series compensator (TCSC) are used mostly for improving voltage/
reactive power and power flow control. These along with supplementary controllers can also be
used for damping out the oscillations in the system. The strategy for coordination of the multiple PSS
has also been extended for the coordination of supplementary controllers of SVC and TCSC with
PSS. The proposed technique has been tested on 39-bus New England system.

1. INTRODUCTION

Maintaining system stability has been one of the major concerns for integrated operation of
power systems. For this purpose more efficient control strategies have been utilized. To improve
power system transient stability, the fast excitation control has been popularly used. However, under
certain operating conditions, it produces a detrimental impact on power system small signal stability.
This problem can be solved or at least mitigated through the use of power system stabilizers (PSS).
The flexible AC transmission system (FACTS) like static var compensators (SVC), thyristor controlled
series compensator (TCSC) and unified power flow controller (UPFC) etc are used, in general, for the
reactive power support, to control power flow and to improve voltage profile. These FACTS controllers
can also be used for damping the oscillations and improve the system stability, when supplementary
controllers are added to the main controllers. Different controllers like PSS and the FACTS supplementary
controllers, when operating in a multi-machine system may have interactions adversely affecting the
system stability, and hence these controllers need to be coordinated carefully.

Several design strategies for multi-machine power system having PSS are proposed in the
literature during the last two decades. These methods are usually sequential, in the sense that the PSS
parameters of each machine are adjusted at a time, as an extension of the classical single machine
infinite bus system [7-9]. Since, one machine is taken at a time in the single machine infinite bus
system, the dynamics of all the generators cannot be considered simultaneously and hence these will
not be able to take control interactions into account.

In this context, integrated methods, as opposed to the sequential procedure, become very
attractive due to their ability to properly take into account all dynamic interactions. Optimal control
coordination methods using linear matrix inequality were proposed in ref [1, 2], which have considered
the dynamics of all the generators simultaneously. The main drawback of these methods are to calculate
the system parameters for a set of operating condition, which is formed by removing a line at a time.
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arg{ ( )} 180h
mq J Jr Q λ = ± ��������������������������������������������������������(4;)
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Bus PF Bus PF 

5 0.216 6 0.220 

1 0.299 7 0.231 

9 0.235 8 0.257 
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Gen. No. gain 
TW  

(sec) 
T1 

(sec) 
T2 

(sec) 
T3 

(sec) 
T4 

(sec) 
PSS 1 55.5 10 0.9 0.04 0.9 0.04 
PSS 2 58.2 10 0.7 0.03 0.7 0.03 
PSS 3 35.6 10 0.8 0.06 0.8 0.06 

PSS 5 125.9 10 0.4 0.02 0.4 0.02 
PSS 6 25.37 10 0.7 0.035 0.7 0.035 
PSS 7 47.7 10 0.2 0.025 0.2 0.025 
PSS 8 35.35 10 0.8 0.03 0.8 0.03 
PSS 9 9.5 10 0.6 0.02 0.6 0.03 
SVC_sup 0.52 10 0.3 0.2 0.3 0.2 
TCSC_sup 0.27 10 0.2 0.02 0.2 0.02 
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