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(Assessment of System Stability via Loss Reduction
in 154{kVv] System Supplying High Speed Railway)
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Abstract

The purpose of this paper is to assess experimentally system stability of the 154[kV] transmission system
due to the current of the forthcoming AC High-Speed Railway (HSR) era. It introduces a simple method to
evaluate the system stability. The proposed method also shows the relationship between stability and power
losses, and the stability indices made by the numerical process proposed in this paper will be used to assess
whether a system can be stabilized or not. This paper also presents the improvement of the stability via loss
reduction using a shunt compensator. Reactive power compensation is often the most effective way to improve
both power transfer capability and system stability. The suitable modeling of the traction power system should
be applicable to the PSS/E. The proposed method is tested on a practical system which will be expected to
accommodate the heavy HSR load
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Fig. 1. One-line diagram of transmission line
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Table 1. The summary of the simulation resuit

Casel | AFEA
Without comrpensator With compensator
Voltage Losses Voltage Losses
Level Branches MW MVAR Level MW MVAR
1540 47 2015 21206 1540 1876 24927
50 4 014 0H 5.0 0.12 08
215 2 473 2058 215 425 2136
Total 79 5.02 357 2313 2r47
Case 2 Z25HAA 94 34
Without compensator With compensator
Voltage Losses Voltage Losses
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Table 2. The loss reduction ratio and stability
indices in each case
MW MVAR | 343 AL
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