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ABSTRACT: A new numerica algorithm is proposed, By
means of analyzing the linear dependence between
measurement function vectors, firstly the node injection radix
measurement is defined and the coefficient matrix of redundant
measurement function vectors, which are linearly represented
by node injection radix measurement function vectors, is
attained; secondly, a new matrix is composed by means of
using relevant rows in above-mentioned coefficient matrix that
correspond to partial measurement vectors in redundant
measurement; thirdly, after the simplification of new matrix the
network observability can be judged by calculating the rank of
new matrix. Taking a 220kV power network in a certain region
for example, the observability of this network is judged and
analyzed, the results show that the proposed method is effective
and feasible, thus it can meet the requirement of practical
application.

KEY WORDS: observahility; linear dependence; measurement
function vectors; state estimation; power system
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Tab.1 Coefficient matrix of redundancy measurement denoted linearly by radix measurement

P I H Py P, P3 Ps Ps P7 Pg Py P10 Py P12
1 Pio-11 0 0 0 0 0 0 0 0 0 -0.67 -0.33
2 P11-10 0 0 0 0 0 0 0 0 0 0.67 0.33
3 P1o-12 0 0 0 0 0 0 0 0 0 -0.33 -0.67
4 P12-10 0 0 0 0 0 0 0 0 0 0.33 0.67
5 P11 12 0 0 0 0 0 0 0 0 0 0.33 -0.33
6 P12 11 0 0 0 0 0 0 0 0 0 -0.33 0.33
7 P74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.25 0.50 0.50 0.50
8 Py 7 -0.75 -0.75 -0.75 -0.75 -0.75 -0.75 -0.75 -0.25 - 0.50 -0.50 -050
9 P75 0 0 0 -1.00 0 0 0 0 0 0 0
10 Ps.7 0 0 0 1.00 0 0 0 0 0 0 0
11 P76 0 0 0 0 1.00 0 0 0 0 0 0
12 Ps.7 0 0 0 0 1.00 0 0 0 0 0 0
13 Ps.7 1.00 1.00 1.00 0 0 0 0 0 0 0 0
14 P73 1.00 -1.00 100 0 0 0 0 0 0 0 0
15 P9 -0.25 -0.25 -0.25 -0.25 0.25 -0.25 -0.25 -0.75 - 0.50 -0.50 -0.50
16 Pg.4 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.75 0.50 0.50 0.50
17 P7.10 0.25 0.25 0.25 0.25 0.25 0.25 0.25 -0.25 - 0.50 -0.50 -0.50
18 Pio-7 -0.25 -0.25 -025 0.25 0.25 -0.25 -0.25 0.25 0.50 0.50 0.50
19 P7.g 0 0 0 0 0 0 -1.00 0 0 0 0
20 Ps.7 0 0 0 0 0 0 1.00 0 0 0
21 Pg. 10 -0.25 -0.25 -0.25 -0.25 0.25 0.25 0.25 0.25 0.50 0.50 050
22 P19 0.25 0.25 0.25 0.25 0.25 0.25 0.25 -0.25 0.50 0.50 0.50
23 P,.3 0 1.00 0 0 0 0 0 0 0 0 0
24 P35 0 -1.00 0 0 0 0 0 0 0 0 0
25 P13 1.00 0 0 0 0 0 0 0 0 0 0
26 P31 1.00 0 0 0 0 0 0 0 0 0 0
27 Py 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
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Fig.1 220kV network configuration of Qinhuangdao
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Tab.3 Redundancy and uncertain measur ement
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