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Rapid calculation of dynamic security region based on SIME
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Abstract: In order to improve the calculation speed of the dynamic security region, this paper, based on the SIME (Single
Machine Equivalent) proposes a new method to calculate critical points in active power injection space. When a search
direction is given, based on the characteristics of dynamic security domain, a non-linear map model is presented between
n-dimensional space of active power injection and mechanical power of one-machine infinite-bus system. Experimental
data suggest that when the SIME method is used to calculate the critical mechanical power of one-machine infinite-bus
system, one-sided approximating method is of great rapidity. Considering this feature, Newton method is modified. The
second order convergence rate can be obtained by using this modified method to solve the non-linear map model.
Simulation on IEEE 10-generator 39-bus system shows that the calculation speed of the new method increases
significantly when it is compared with the traditional method.
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Table 1 Detail of the process of calculating critical points in active power injection space

%

26 28 29
ST 0 I
18
38
24 G9
16 Tv[
14 15 [V G6
v 35
127'—?:@ 143 [ﬁ
2 Y 2lav

\.®-|-@——@-|-©

IEAEL CM HLiH FEME P, /MW 1) /s
1 k% G1, G2, G3 #h 855.362 0.148
2 F& G2 4b 672.448 0.252
3 % G2 4k 598.450 (1.286)
I AATEAL Y, Y, =(2721.8,-971.8,287.7,428.4, 172.2, 439.6, 222.3, 353.2, 518.3, 635.4, 176.2, 128.1,122.2,

131.9, 11.9, 53.6, 215.1, 20.2, 392.8, 78.0, 131.7, 85.7, 151.7, 17.4, 151.8, 62.7, 187.3, 3.4, 287.8)
¥, =(175.0, -810.4, 205.5, 291.0, 123.0, 314.0, 158.8, 250.7, 371.5, 405.3, 126.5, 67.0, 88.5, 95.5,

9,38.5, 154.5, 14.5,281.5, 56.0, 94.5, 61.5, 109.0, 12.5, 109.0, 45.0, 134.5, 2.5, 163.5)
Y, =(350.0, -1328.4, 411.0, 582.0, 246.0, 628.0, 317.5, 501.3, 743.0, 810.5, 253.0, 134.0, 177.0,
191.0, 18.0, 7.0, 309.0, 29.0, 563.0, 112.0, 189.0, 123.0, 218.0, 25.0, 218.0, 90.0, 269.0, 5.0, 327.0)

VIHAEARY, Y,

K2 KFEEZHERLLR

Table 2 Comparisons between this method and the dichotomy
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