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Security Assessment for Bus Voltages Using Probabilistic Load Flow
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" Hanyang University, © KEPRI

Abstract Probabilistic Load Flow(PLF) solution
based on the method of moments is used for security
assessment of bus voltages in power systems. Bus
voltages, line currents, line admittances, generated real
and reactive power, and bus loads are treated as
complex random variables. These complex random
variables are known in terms of probability density
functions (PDF). Also, expressions for the
convolutions of complex random variables in terms of
moments and cumulants have been derived. Proposed
PLF solution using the method of moments is fast,
because the process of convolution of various complex
random variables is performed in moment and
cumulant domain. Therefore, the method is applied to
security assessment of power systems in this paper.

Finally, system operator also can be used
information of security assessment to improve
reliability of power systems.
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From Bus | To Bus | Failure Rate Bus No. | Failure Rate

1 2 085 1 091

1 3 0.86 2 0.88

2 3 0.95 3 0.96

2 4 083 4 1 —
2 5 0.87 5 0.89

2 6 093 6 087

3 4 087 7 | 0.89

4 5 082

6 7 088

7 5 0.88

ﬁ 2& 29 A%¥A RBTS IEEE-7 Bus System®] &
2 FEYUSFE 0|43 PLFY HEF A4E 2 =4 Hgt
«1 cumulant #S HAEFE}

71EE ML &9 Folghe Moz RE B

—Bus1 —Bus2 ——Bus 3 ~—Bus§ —Bus§ — —Bus7 |

0.01 ;-
0.009 |
.908
0.007 |
0.006 |
0.005 |
0.004 |
0.003 !
0.002
0.001 |
o 3 ;
0 02 04 06 08 1 12 14 16 1.8
Bus Voltage [PU}

a4 5 Zt E{\J ’.‘J?:"—I PDF

32

Prob.

[ 02 0.4 06 o8 1 12 14 16 18

Bus Voltage [PU}

Y 6 3¢ RMe) 5N HE ER

E 3. 098PUI~104PUIZ 28 of 2t 2M X gtef Ranking

Ral
Bus Num (R4# %)

B2 EANEWHSE o8 AAE 2 2 et sumulant Rank(=9) Probablhiy(%%)
1 0.1479206 3
11 2% 3x} 4xt 2 0.2069756 1
1bus | 0.8879+/0.3995 | -0.0717-0.0762 | 0.0219+10.0800 | 0.0107-10.0922 3 02575106 2
2bus | 0.9619+0.3495 | ~0.0980-0.0803 | 0.0718+0.1254 | -0.0260-i0.1470 4 0.2762188 5
3bus | 0.9058+i0.1369 | —0.0980-0.0403 | 0.0021-j0.0074 | ~0.0294-10.0239 5 02608545 6
4bus | 1.0000+0.2011 0 0 0 6 | 0.2913969 7
5bus | 0.9925+i0.2357 | -0.1069-10.0545 | 0.0985+0.0830 | <0.0795-10.1075
6bus | 0.9900+0.4258 | -0.0865-10.0831 | 0.0649+/0.1782 | 0.0113-0.1955 ¥ 39MAYE 098 [PUI~1.04 [PUle] Ageids A
7bus | 0.9952+0.2862 | ~0.1020-0.0638 | 0.0885+/0.1010 | ~0.0612-i0.1289 5L 298 7S $AMzg x4 #AA nFAY 5
2 s 38 2AHo) /}JEIE 457 7H Z‘i—"—i 4
39 45 B 29 7+ BA cumulant®] Z7ighg A4 & itk 2gx 712 BALE sHEAAAM Ayt
sl RojgEck ALE  cumulant®  Gram-Charlier 2 7 2ol R ﬁiﬂ S ¢ 4 A0
Expansion 0]%6}@1 PDFE F&qck 2zt 248 PDF

% 149 5% 74 24 Asgte] PDFolth 3d 6& ALt
2+ 2 A9 PDF 5 39 24 s 78‘?#?:¥ PDF
F FHEEE XY Aol

Cumuisnts of Each Bur Yoltages

Cumulant

a8 47 24 Metel 37)9 cumulant &[1V]]

AADTS 2348 olgstel 24 Agkdl P GUS
%7} 278 E 390 Vel B4 Ae AEE g}
Y AFFRsIA 098 [PURIA 104 [PUIS Wt

4. 2 =

E =252 moments °] 43 HBEFH load flow(PLF)
B2 AgAF 7 B4 4G GHEE Friske g
AAEHt PLFE ol 48l AH2FE AYSE A%
Shxs A A, & d2y Ay §9 4 84
of g A&, "Wé/‘b— g 183l XF5 AN
czZM MIAE Af £ °*X*E 7t

aalel =2
2 =8 38479 AL g FIHAE

w2 2 4l

[1}S. Para and R.B. Misra. "Probabilistic Load flow
Solution using Method of Moments”. IEE 2nd
International Conference on Advances in Power System
Control, pp. 922-934. 1993,

[2}}. O. Kim and C. Singh, “Comparative Study of
Continuous-distribution Models for Power System
Reliability Evaluation” , IEE Proc.-Gener. Transm.
Distrib., Vol. 145, No. 5, September 1998.

_30_



