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Table 1 Full-scale and per-unit base
in different voltage levels

T L LY T L
ﬁﬁg W WERE i FRgk
MVA kV fH/MVA 1H/kV
110 114 132 100 110
500 1082 600 500

AT LU AT B P R AR T LRI Y i 4
b ZAEAUE N3 2 P .
®2 —HBRAKLENETH

Table 2 Illustration of a set of measurement
weights (per-unit values)
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Fig.1 Topology of 4-bus testing network
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Table 3 Parameters of three branches

e by o -
e i‘: KE mE Eﬁﬁf
1 1 2 2 % 0 0.01 0
2 2 3 28 0 0.02 0
3 2 4 AR 0 0.80  0.985

x4 NARETHREE

Table 4 Base power flow case for test

TR BRIEE BRIEMM/ O BIEA RIEA

1 1.06 0 8.0 2.32
2 1.04 —4.20 0 0
3 1.02 —12.60 —7.8 —0.49
4 1.04 —12.50 —0.2 0
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Table 5 Simulated active power measurements and
two sets of measurement weights

FeORE fiE AE EWE BRE1 BUE?2
1 A 1 8.0 8.3 85 5
2 A 2 0 0 108 50
3 A 3 —7.8 —17.60 85 5
4 EA 4 —0.2 —0.21 7695 5
5 XE& 1 Hm 8.0 7.9 85 5
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Table 6 Simulated reactive power & voltage
measurements and two sets of measurement weights

P KRB S HME HWE O RE1 RE?2

1 EA 1 2.32 2.60 21 2
2 A 2 0 0 108 50
3 A 3 —0.49  —0.20 21 2
4 HEA 4 0 0.05 1924 2
5 WS 1 1.06 1.07 6 944 20
6 L 4 1.04 1.05 6 944 20
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Table 7 Comparison of estimated state variables and
real state variables according to two sets of weights
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1 1.06 0 1.071 0 1.035 0
2 1.04 —4.2 1.052 —4.08 1.015 —4.38
3
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1.02 —12.6 1.031 —12.35 0.994 —13.27
1.04 —12.5 1.046 —12.80 1.001 —13.76
s 2 0.021 0.409  0.059 1.438
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Table 8 Comparison of estimated active power
values according to two sets of weights

iy HE  fHMED AMHE?2
1 8.0 8.010 0 8.05
2 0 0.000 0 0.01
3 —7.8 —7.8600 —7.72
4 —0.2  —0.2100 —0.32
5 8.0 8.010 0 8.05
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Practical Method for Calculating Measurement Weights in Weighted Least Square State Estimation

GONG Chengming**, YU Yijun', LU Yi*, XU Tian", WANG Dan°
(1. NARI Technology Co. Ltd., Nanjing 211106, China;
2. State Key Laboratory of Smart Grid Protection and Control, Nanjing 211106, China;
3. State Grid Sichuan Electric Power Company, Chengdu 610041, China;
4. China Electric Power Research Institute (Nanjing), Nanjing 210003, China;
5. State Grid Jiangsu Electric Power Company, Nanjing 210024, China;
6. State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract: This paper analyzes the affecting factors of measurement weight and addresses a practical way to calculate the default
weights based on the information of measurement precision grade and full scale. Typical per-unit weight values from actual
systems are illustrated to show the great difference between power measurement at different voltage levels and the relationship
between power measurement and voltage measurement. As the proposed method is based on available information that can well
represent the precision of measurement, more appropriate weights can be generated and hence higher state estimation
precision. The effectiveness of the proposed method is verified by simulated case studies. Furthermore, the method for
calculating the weights of two kinds of combined measurement and the principles of setting proper weights for zero-injection

measurement are briefly treated.

Key words: state estimation; measurement weight; precision grade; full scale; per-unit weight values; weighted least square

(WLS)
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