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A Novel Method for Clustering Critical Generator
by using Stability indices and Energy Margin

EEHR-BRAE - 22R @RS
(Dong-Hwan Chang * Yun-Jae Jung - Yeonghan Chun - Hae-Kon Nam)

Abstract - On-line dynamic security assessment is becoming more and more important for the stable operation of
power systems as load level increases. The necessity is getting apparent under Electricity Market environments, as
operation of power system is exposed to more various operating conditions. For on-line dynamic security assessment,
fast transient stability analysis tool is required for contingency selection. The TEF(Transient Energy Function) method is
a good candidate for this purpose. The clustering of critical generators is crucial for the precise and fast calculation of
energy margin. In this paper, we propose a new method for fast decision of mode of instability by using stability

indices. Case study shows very promising results.
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Fig 1. Potential energy boundary surface (PEBS) and Contour
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Table 1 Operation condition of the system
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* 2 Al AHS2 M=Z dfo|E(Y-Matrix)
Table 2 Y-Matrix of the system
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Table 3 Stability indices of case 1

EXANE Sls mANE Sla
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Table 4 Clustering result of case 1
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Table 6. Clustering result of case 2
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Table 5 Stability indices of case 2

ZAHE Sls BAAS Sla
10 0.021567 10 -0.03006
9 -0.02418 9 -0.01757
5 -0.03636 5 0.077039
2 -0.04076 7 0.10166
3 -0.06633 3 0.13148
7 -0.0942 2 0.13667
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Fig 7. Time domain simulation result of case 2
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