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Rapid calculation of insecurity probabilistic index of power transmission line based on angle
even rotation method
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Abstract: Probability insecurity index is the core of probabilistic model of power system security assessment based on DSR. Through
the numerical simulation experiment, to the same transmission line, we discover the change of DSR of different fault position has a
certain regularity. According to that, the paper presents a rapid calculation to calculate insecurity probabilistic index based on method
of angle even rotation. The method only needs the accurate DSR of the two end points, we can calculate the DSR of other locations
on the same transmission line rapidly, and then we can get insecurity probabilistic index. Test on WSCC4-11 system shows the
calculation speed increases significantly, the biggest error is about 1.96%, that can meet the needs of the engineering calculation.
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Table 1 Angles between DSR hyper-planes of line-f
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Fig. 3 Angle curve of different fault locations in line-f
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Fig. 4 Hyper-plane coefficients curve of line-g
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Table 2 Angles between DSR hyper-planes of line-g
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Fig. 5 Angle curve of different fault locations in line-g
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Table 5 Basic operation point of 4-11 system

MW

NO. Gen2 Gen3  Load A Load B Load C Gen4
1 156 108 132 150 114 120
2 177 182 192 232 206 196
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Table 6 Results and errors of {** ) of line-c
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CEE IR ZE Y 1.04 CEE IR ZE Y 0.78

R MELREIEIFTE S E

Table 7 Computing time of insecurity probability index

min

BT H AETE S LRI S ek ELAI K 52/%
NO.1 251 37 14.74
NO.2 249 35 14.06

LA PR SR ST 1 (1) S S A —
5, BRLERELY 196%, TN 554,
(ORI 14.4% . 11T 50 4950 He sk B
Wb AL DSR T I LFAER s 7 ) E Akt
AT, TR A A B4k 20 I
B, ROCHBIER, PEAGEARE, fEs i
LIS PR

5 i

FERfE T Wb A Y R AR A e, A
ARSI R S i 2 AN [F] iRt 7Y DSR,
BET GRS BRI A LA f by, Tl WSCC
4 HL 1T ORGSR UL, T A0 R4 50 e e i
LRI EE I SRRV, SRS,
VRIS R G HER 14.4%, 10 HRS RERGS

KRG RZENH 1.96%, BEHHZIT R TR A
LTRSS AT o XA I7 VA AT LR HEAf
PP L RGN L ARDL, X R G e 2 4

PRI AT A HE R e AR A T SR S M v 1

TEORSWRRL, A 2 b BAR A

IRIER

B 3k

(1] BT H, BRmk 5 TR S VEH B (5 B AR

G A WV N T[] H ) ARG R g S,
2009, 37(5): 61-64.
LIANG Ding-xiang, CHEN Xi. Safety assessment model
of electric power information system based on fuzzing
synthetical theory and its application[J]. Power System
Protection and Control, 2009, 37(5): 61-64.

(2] Biise, Zteam, Ak, & JETRRBRRI B &R

GEL VA B R RYH S, 2011,
39(18): 93-98.
CHEN Jing, LI Hua-qiang, ZHENG Wu, et al. Power
system on-line security assessment based on global fuzzy
index[J]. Power System Protection and Control, 2011,
39(18): 93-98.

(3] BLEK, Mg — ML TR ETERIE M A 2 4Pl 25

GV TIED] O RGRY S8 H], 2011, 39(18):
80-87.
MAO An-jia, HE Jin. An approach of power grid security
comprehensive assessment based on credibility theory[J].
Power System Protection and Control, 2011, 39(18):
80-87.

(4] XU, At R ahs 2l o R 24
B E T, 2012, 45(5): 1-5.

LIU Huai-dong, SHI Shi-feng. Probabilistic model of
power system security assessment based on security
region[J]. Electric Power, 2012, 45(5): 1-5.

(6] JFEBRFE, AR, WIRTT. FETHERAZ &Y

BN PR ). BRGS0, 2009, 37(11):
45-49.
TANG Xiao-ling, LI Pi-yi, PAN Fei-fang. Transient risk
assessment based on probabilistic insecurity index[J].
Power System Protection and Control, 2009, 37(11):
45-49.

(6] &M, R, Ak il RGEMER LA TEPFAL IR AAE



-26 -

&) &GS

(7]

(8]

[9]

(10]

(11]

ZEIMHIFFEI]. HLEOR, 2004, 28(7): 19-22.

LU Zong-xiang, GUO Yong-ji. Study on basic framework
of probabilistic security evaluation of composite
generation and transmission systems[J]. Power System
Technology, 2004, 28(7): 19-22.

T, AR, SRR ) RGO S AR

FeoE R M2 VAN [T, A E AL T RE2AHE, 2003, 23(3):

20-25.

DING Ming, LI Sheng-hu, WU Hong-bin. Integrated
evaluation of power system adequacy and stability[J].
Proceedings of the CSEE, 2003, 23(3): 20-25.

SRAE, MIPRAR. kg MR A EEE T[],
1 RGN H 51k 2E4R, 2003, 15(6): 34-36.

ZHANG Jian, LIU Huai-dong. The study of power
system dynamic security measure considering the

probability of line fault position and transition

resistance[J]. Proceedings of the CSU-EPSA, 2003, 15(6):

34-36.

HKUPRZR, SRITAL, Xk, &%, T ot pmi i e
[ 3 2 A R 7LD B Aa ik, 2012,
32(2): 29-33.

LIU Huai-dong, ZHANG Jiang-hong, LIU Pei-long, et al.
Small-range search based on improved analytical
method[J]. Electric Power Automation Equipment, 2012,
32(2): 29-33.

RMaEE, 25, FHIHA BOR Y E S ) R 48 8)
SrAEEI] T E BRI TREER, 1990, 1003 1 1):
22-28.

YU Yi-xin, LUAN Wen-peng. A fitting technology for
determining practical dynamic security regions of power
systems[J]. Proceedings of the CSEE, 1990, 10(S1):
22-28.

RWGEE. 2RI TTIEY S SIS IR (D], R
23], 2003, 36(5): 525-528.

YU Yi-xin. Methodology of security region and practical

results[J]. Journal of Tianjin University, 2003, 36(5):
525-528.

[12] HE2epl, MAAh, /oom, 5. BET ML B HL )

R F) AL REEPII]. B RS E 3, 2005,
29(13): 18-23, 44.
XUE An-cheng, MEI Sheng-wei, LU Qiang, et al.
Approximations for the dynamic security region of
network-reduction power system[J]. Automation of
Electric Power Systems, 2005, 29(13): 18-23, 44.

[13] ®ut, RWGEE, DUEN, 55 WA DR

(MBS RART]. B R G ABhik, 2006, 30(20):
5-9, 31.
ZENG Yuan, YU Yixin, JIA Hong-jie, et al
Computation of dynamic security region based on active
power perturbation analysis[J]. Automation of Electric
Power Systems, 2006, 30(20): 5-9, 31.

[14] ot W RGEM S22 D]. K K
HER2E, 2003.

ZENG Yuan. The study of PDSR of power system[D].
Tianjin: Tianjin University, 2003.

[16] £4R%E, KRG, ). Tl Wb
RGM AL ETHE]. P EEHL TR YR, 2007,
27(7): 29-33.

WANG Dong-tao, YU Yi-xin, FU Chuan. Practical
dynamic security region based probabilistic dynamic
security assessment of power transmission system[J].

Proceedings of the CSEE, 2007, 27(7): 29-33.

UgFS HHER: 2013-11-13; B A#A: 2013-12-29
&N

XIRA (1963-), F, 2K, TEBHARFT@OQARAT
ByFad, ) R v GRS T

SZEAR09900), F, MEHALE, TEHRTOAHG
W2 g HREETHRREHIHKXE RN, Email
mfs19900917@126.com



