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Table 1 Values of critical injections under fault 1

W Hi " HE %X

BRI i R mE Wk R/

s s
515 Eﬁ ‘il 35 %mﬁ ﬁA 110 110A 110A 110 (%)
1 737 595 239 298 300 —147 —132 —94 —96 —172 0.14
2 750 586 234 298 300 —146 —132 —94 —96 —167 0.01
3 770 590 200 295 300 —146 —132 —94 —98 —175 0.05
4 780 590 210 226 300 —146 —131 —95 —97 —173 0.08
5 770 590 210 300 311 —147 —131 —95 —97 —189 0.03
6 790 590 210 300 290 —120 —130 —95 —102 —175 0.01
7 760 600 220 300 290 —140 —126 —94 —96 —210 0.04
8 760 610 212 290 280 —142 —102 —116 —98 —185 0.30

786 600 205 271 320 —151 —120 —100 —111 —154 0.19
10 740 570 260 280 306 —160 —125 —100 —80 —192 0.03
11 780 540 270 240 330 —180 —130 —78 —70 —238 0.14
12 770 560 250 260 340 —167 —139 —85 —80 —207 0.03
13 773 574 230 250 315 —130 —145 —105 —121 —136 0.01
14 799 560 199 260 330 —110 —150 —120 —90 —164 0.08
15 810 565 195 240 271 —100 —160 —80 —100 —197 0.23
16 740 610 225 265 295 —156 —140 —75 —105 —180 0.15
17 788 540 215 285 308 —167 —110 —130 —131 —142 0.07
18 743 580 251 286 286 —134 —154 —70 —185 —212 0.02
19 822 545 236 245 325 —123 —128 —124 —125 —179 0.02
20 762 573 245 275 292 —155 —113 —103 —80 —184 0.04
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Table 2 Coefficients of the hyper-plane equation
under fault 1
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Table 3 Basic operating point during inundation (fault 1)
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Fig.1 Three-dimension illustration of the
PDSR under fault 1
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Fig. 2 Two-dimension illustration of the

PDSR under fault 1
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Table 4 Values of critical injections under fault 2

R ORI RBWE RARE M8 %L =H #Hk BF B2/
5 18 % 15 18 10 110 110 110 (%)
1 873 635 260 100 —157 —90 —200 —190 1.00
2 80 611 245 090 —179 —120 —150 —230 0.48
3 850 620 260 117 —166 —60 —220 —210 1.79
4 845 600 290 80 —176 —100 —230 —200 0.38
5 840 660 247 90 —155 —80 —190 —220 0.10
6 820 700 290 100 —155 —105 —195 —210 0.04
7 790 720 340 110 —160 —110 —240 —180 1.26
8 950 590 220 120 —110 —70 —300 —160 0.34
9 800 630 280 140 —239 —96 —140 —140 0.62

10 892 570 310 125 —140 —130 —250 —280 0.09
11 790 738 300 90 —160 —109 —200 —199 O0.11

12 802 700 310 100 —170 —99 —170 —210 0.55
13 878 683 325 131 —140 —114 —160 —170 0.51
14 865 566 275 7% —171 —64 —210 —200 0.01
15 894 588 305 84 —126 =70 —195 —223 1.03
16 888 644 231 124 —116 —56 —180 —233 2.06
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Table 5 Coefficients of the hyper-plane
equation under fault 2
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Table 6 Basic operating point during inundation (fault 2)
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Fig.3 Two-dimension illustration of the PDSR
under fault 2
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PRACTICAL DYNAMIC SECURITY REGIONS OF BULK POWER SYSTEMS

Zeng Yuan', Fan Jichao', Yu Yizin', Lu Fang®, Huang Yaogui®
(1. Tianjin University, Tianjin 300072, China)
(2. Central China Electric Power Systems Group, Wuhan 430000, China)

Abstract: A study on dynamic security regions (DSR) of a bulk power system shows that the boundary of the practical
dynamic security regions (PDSR) on injection space, which can ensure transient angle stability, is made up of the hyper-
planes vertical to coordinates axes that represent upper and lower limits of the nodes injections, and a hyper-plane which
describes critical points about transient angle stability for specific serious contingency. The PDSR is constructed by the least-
square approach, which uses lots of critical points searched by numerical simulation on the bulk power system. So it shows
characteristics on security stability of the actual system, and its precision can be accepted in engineering practice. This paper
also puts forward that the key nodes of the complicated power system can reduce the dimension of PDSR. Such PDSR can be
expressed, used and visualized easily. With its on-line application, not only whether the power system will guarantee its
transient stability corresponding to the specific system operating condition and contingency can be obtained, but also stability
margins in different directions on injection space by analytical calculation or observation. The supplied valid information can
be used in transient stability monitoring and control in present (monopolistic) power system as well as in the deregulated
electricity market.
This project is supported by National Key Basic Research Special Fund of China (No. G1998020307).
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