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Optimal Placement Design of Phase—-Shifting Transformers for Power System
Congestion Problems

EER S &
(Kyu~Ho Kim - Kyung-Bin Song )

Abstract - This paper presents a scheme to design optimal placement of phase-shifting transformers for power system
congestion problems. A good design of phase-shifting transformers placement can improve total transfer capability in
interconnected systems. In order to find the optimal placement of phase-shifting transformers, the power flows of the
interesting transmission lines are evaluated using sequential quadratic programming technique. This algorithm considers
power balance equations and security constraints such as voltage magnitudes and transmission line capacities. The
proposed scheme is tested in 10 machines 39 buses and IEEE 57 buses systems. Test result shows that the proposed
method can find the optimal placement of phase-shifting transformers to solver power system congestion problems.
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Table 4.1 Optimal PST Installation Location

A3uEy] dA 9 | AAAXE Tie-Line
{from - to) FlowIMW]

) %) - 1007.73

1 17 - 16 1061.84

2 6 - 11 1061.76

3 4-14 1061.71

4 27 - 17 1031.69
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Table 4.2 Tie-line flow with PST
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Table 4.3 Optimal PST Installation Location

g7 4z A | BAYAE Tie-Line
(from - to) Flow[MW]

1] A4 %) - 199.36

1 10 - 51 211.42

2 15 - 45 203.43

3 14 - 46 201.12

4 13 - 49 199.36

E 44 /AMHET] dxze HAME =& #E

Table 4.4 Tie-line flow with PST
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3 - 15) Flow{MW] al Fl 1
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with PST 21142 79.8
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