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ABSTRACT

This paper presents a study on the application of Asynchronous Team(A-Team) theory for QVC
(Reactive power control) and security assessment in a power system. Reactive power control problem is
the one of optimally establishing voltage level given reactive power sources, which is very important
problem to supply the demand without interruption and needs methods to alleviate a bus voltage limit
violation more quickly. It can be formulated as a mixed-integer linear programming(MILP) problem
without deteriorating of solution accuracy to a certain extent. The security assessment is to estimate the
relative robustness of the system and deterministic approach based on AC load flow calculations is
adopted to assess it, especially voltage security. A distance measure, as a measurement for voltage
security, is introduced. In order to analyze the above two problem, reactive power control and static
security assessment, in an integrated fashion, a new organizational structure, called an A-team, is
adopted. An A-team is well-suited to the development of computer-based, multi-agent systems for
operation of large-scaled power systems. In order to verify the usefullness of the suggested scheme
herein, modefied IEEE 30 bus system is employed as a sample system. The results of a case study are
also presented.
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vAvs | yadey | wiws | vaqddg
2 8.6 13 10.0
5 24,0 19 8.7
8 14.2 21 6.8
9 —2.2 26 3.6
11 1.8 30 3.9

Table 2 Solutions Suggested for the Voltage
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variable | imitial | solution 1| solution 2 | solution 3 | solution 4 | solution 5
Trl L0000 0.987 0.9875 1.0000 0.9875 0.9730
Tr2 10000 0.9875 1.0000 1.0123 1.0250 10125
T3 1,250 L0125 1..0000 10125 1. 000} 1,000
Trd 1.0250 10125 10125 10125 10000 1.0000
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@ is a generator
—33. 1s a transformer

O Indlcates bus number
3 Indlcates line number

Fig. 5 One Line Diagram of |EEE 30 Bus System
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