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Fig.1 Schematic diagram of a SMIB system
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Table 1 Accuracy verification of automatically-calculated
minimum control quantity

HCBE B K AR e/ NITHLE /%

Fif ) /s ) /s AR5 D5 LIk
0.24 e TG (RaE) I (FaE )
0.25 0.55 436 3.1
0.26 0.53 14.7 12
0.27 0.50 22.1 20
0.28 0.50 30.2 29
0.29 0.48 36.1 35
0.30 0.43 37.6 35

®2 RERKEZABINUINE
Table 2 Control quantity calculated with restraint of
maximum swing angle

MEEDIRE AR TR AR SCHAFY TN
At 8] /s Bt E] /s BNIINLE /% BRESM/(°)

0.24 T T (&€ ) Je (FE )
0.25 0.55 7.9 177.9
0.26 0.53 17.8 177.3
0.27 0.50 25.3 177.2
0.28 0.50 34.3 177.4
0.29 0.48 39.7 179.1
0.30 043 40.4 177.3
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Fig.3 Power-angle curves after Honggou-Bangiao
three-phase grounding fault
is removed at 0.1s
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Closed-loop control of power system transient stability(5):
calculation of control quantity

ZHANG Baohui', WANG Huaiyuan',YANG Songhao',MA Shiying’
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. China Electric Power Research Institute, Beijing 100192, China)
Abstract: The geometric analysis of trajectory convexity shows the slope of unstable phase trajectory

increases gradually along with the angle. In order to stabilize the unstable trajectory,its slope should be

controlled to become continuously smaller before the power balance point. A method is proposed to

approximately calculate the minimum control quantity based on the phase trajectory slope of control point

and the angle of power balance point. The equivalent power balance point is calculated approximately

based on the measurements. A single machine infinite bus system and an interconnected system are taken

as the examples to verify the validity of the introduced theory.

Key words: electric power systems; transients; stability; phase trajectory convexity; phase trajectory slope;

control quantity; closed-loop control
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