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Abstract - Network parameters in power systems are
indispensable for all of power system engineering studies, including
the power flow calculation and the state estimation. The network
parameters required for the studies, in general, are estimated by using
several estimation techniques, since it is very difficult to measure. To
improve the estimation accuracy of the network parameters, this paper
adopt the synchronized phasor measurements which are acquired from
the Phasor Measurement Unit with built-in GPS receiver. In this
paper, the parameter estimation problem is formulated with
over-determined nonlinear measurement equations and solved with
Newton-Raphson method and  pseudo-inverse. The effectiveness of
the proposed parameter estimation with the synchronized phasor
measurements is verified through some case studies with IEEE
sample system. The results are very promising.
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Fig. 1 Flowchart of the proposed parameter estimation
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Table 1 The results of parameter estimation on perfect measurements

Conductance| Suseptance Charging Tap ratio
¥ 133 3 23 3 | 33 2 | 33
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-3 .135011.1350 | -4.7818 | -4.78180.0219 (0.0219
-4 .686011.6860 [ -5.1158 -5.1158 (0.0187 |0.0187
-5 .0258 |1.0258 | -4.2349 | -4.2349 (0.0246 {0.0246
-5 L7011 11.7011 ¢ -5.1939( -5.1939(0.0170{0.017
-4 19859 11.9859 1 -5.06881% -5.068810.017310.0173
4-5 .840! .8409 | 21.5785|-21.5785(0.0064 (0.0064
5 -6 ;0.0000(-0.000 | -3. -3.9679 (0.0000 |0.0000 [1.0730 |1.0730
4 -7 |0.0000(-0.000 | -4.7819( -4.7819(0.0000|0.0000 [1.0225 |1.0225
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Fig. 2 The error curve of parameter estimation on perfect
measurements
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Table 2 The results of parameter estirmation on 6bus-7Tbranch system

Conductance| Suseptance Charging Tap ratio

2 [ 33 3 3 & | 3 A 133
0.5583 |0.5588 [-2.58200(-2.58514(0.0070 {0.0070
0.4339 |0.4347 {-1.82746(~1.82962|0.0100 {0.0100
0.4 0 1-0.000
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Fig. 3 The error of parameter estimation on Gbus—7branch system
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Table 3 The results of parameter estimation on IEEE 14bus system
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Fig. 4 The error of parameter estimation on IEEE 14bus system
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Table 4 The results of parameter estimation on TEEE 30bus system

Conductance | Suseptance Charging Tap ratio
FFH & [#3 2 [+4 % %3
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Fig. 5 The error of parameter estimation on ieee 30bus system
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Table 5 The state vector on IEEE l4bus system
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