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Integrated Stability Analysis for Power Systems Using Energy Function
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Abstract - This paper presents an integrated stability analysis
by the direct energy function method based on Equivalent
Mechanical Model(EMM) which reflects the system behavior
related to both angle and voltage stabilities. Actually, angle and
voltage stability are intimately related in power system, so
complete decoupling of these stability analysis is not possible in
general, particularly in stressed power systems. In this paper, it
is shown that a identical energy function can be used for angle
and voltage stability analysis. The proposed energy function
reflects the line resistances and reactive powers under the
constraints of the same R/X ratio. The energy margin between
UEP and SEP presents a good collapse proximity index in both
types of stability analysis.
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Fig. 1 3 Bus System (Line Resistace Included)
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Table 1 Integrated Stability Analysis for 3 Bus System

Considering the Line Resistance
E
- Voltage Stability Angular Stability
Stability
. Time
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Load Euep_v | Euep_t | E(tecl+) imulation

(CritcalCleari

Time. At=0.01)

P13=2 Ql13=1 6.3462 4.3889 40342 024
P13=3 Q1315 45130 40924 35839 0.23
P13=4 Q13=2 29817 36789 31525 023
P13=5 Q13=25 1.7251 3.0315 2.7559 022
PI=5.7 Q=28 1.0105 24327 2.4014 021
P13=5.8 Q13=29 | 09201 0.9201 0.7527 0.21
P13=6 Q13=3 0.7488 0.7488 06225 0.20
P13=64 Q13=32 | 0.445% 0.4456 05917 020
P13=7.0 Q13=35 | 0.1063 0.1063 0.4961 020
P13=7.2 Q13=36 | 0031 0.0333 0.4960 0.20
P13=7.3 Q13=365] 0.0000 00000 [Voitage {Collapse
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Table. 2 Integrated Stability Analysis with the Negligence
of Line Resistance
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P1=2 Q=1 6.6017 49145 41213 0.24
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