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Assessment of Total Transfer Capability for Congestion Management
using Linear Programming

& £ R oW
(Kyu-Ho Kim - Kyung-Bin Song)

Abstract - This paper presents a scheme to solve the congestion problem with phase-shifting transformer(PST)
controls and power generation controls using linear programming method. A good design of PST and power generation
control can improve total transfer capability(TTC) in interconnected systems. This paper deals with an application of
optimization technique for TTC calculation. Linear programming method is used to maximize power flow of tie line
subject to security constraints such as voltage magnitude and real power flow in interconnected systems. The results
are compared with that of repeat power flow(RPF) and sequential quadratic programming(SQP).

The proposed method is applied to 10 machines 39 buses model systems to show its effectiveness.

Key Words : Phase-Shifting Transformer(PST), Congestion management, Total Transfer Capability(TTC), Linear
Programming Method
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Table 4.1 Comparison of TTC using Load Factor only

BHEZREAMNY | WY H Ay A A Y
(RPF) (SQP)[9] (LP)
5L
(TTC) IMW] 1007.734 1007.736 1007.737
CPU Time 39 5 1
[sec]
x 42 YHBEII[E 0|8t AAME ZFHE
Table 4.2 Tie-Line Power Flow using PST
PST/ angle [deg] TTC [MW]
Pre-Control of
PST 1007.73
PSTE 24 4 - 24 14
Atolel M| A], Aoj2} = 1061.71
0.43°
PSTEZ 24 17 - 24 16
Atolofl AAA], A o)}t = 1061.84
Post-Control of 2.07°
PST PSTE 24 4 - 24 14
Arolo] BAA|, Alojzt =
0.08°
agls PSTE BA 17 - 1061.85
24 16 Alele] M A A
Aolz} = 1.68°
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Table 4.3 Tie-Line Power Flow using Hybrid Control

Real Power of
Generation Control| TTC
PST/ angle [deg] Buses [MW] [MW]
32, 33, 34, 35, 36
Pre-Control
(I)lfezsgo;zrj - 6703, 6517, 5239, 1007.73
Generation 10215, 5778
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