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A phasor measurement algorithm based on improved Taylor weighted least squares

CAO Lei', ZHAO Qingsheng', WANG Xuping', GUO Zun?
(1. Shanxi Key Laboratory of Power System Operation and Control, Taiyuan University of Technology, Taiyuan 030024,
China; 2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Most phasor measurement algorithms consider signal phasors as a steady-state model, so they are very
sensitive to voltage amplitude and angle fluctuations that often occur in modern power grids. Taylor Weighted Least
Squares (TWLS) algorithm relies on a dynamic phasor model at nominal frequency. The algorithm not only provide the
phasor values but also give its derivatives to improve the dynamic monitoring of the power grid. On this basis, an
improved TWLS method based on fundamental frequency is proposed. First, the fundamental frequency is obtained by
nonlinear least squares method. Then, the derivation process of the TWLS algorithm based on the calculated fundamental
frequency is introduced, and the window function, the length of the data window and Taylor polynomial order involved in
the algorithm are analyzed and selected. Finally, different signal models and actual data are used to test the performance
of the algorithm. The simulation results show that the accuracy of the improved TWLS algorithm meets the requirements
of synchronized phasor measurement.
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Table 1 Test signals

G fi5
A Lcos (2m48 + m/4) + R,
B Lcos (2m48t + m/4) + 0.1cos (2ml44t)
C Lcos (2m48¢ + m/4) +0.1cos (2n144¢) + 0.1 cos (2m240¢)
D 1cos (2m52t + m/4) + 0.1cos (271 56¢) + R,
E (1+0.1cos (275¢)) cos (2m49¢)
F (1+0.1cos (2m5¢) ) cos (2m49¢) + 0.1 cos (2n147¢)
G Icos (2n51¢ +0.1cos (2n5¢)) + R,
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Table 2 Influence of the different window function

on the phasor measurement

55 HEE (TVEY) DEN W]
A 02752 0.297 1 0.2872
B 0.148 1 0.148 4 0.069 1
C 0.657 8 0.149 1 0.074 5
D 14513 03433 03308
E 0.016 4 0.006 2 0.002 9
F 0.5318 0.162 5 0.077 6
G 02927 03212 0.279 3
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Table 3 Influence of the different data window length

on the phasor measurement

LS AW 175 53 2 A

55 1JRWTVEY%) 1.25 FM

A 1.154 8 0.494 6 04132 0.301 3 0.2872
B 40.407 9.020 7 1.8629 02664  0.069 1
C 41.115 9.370 8 1.8975 02692  0.0754
D 25.346 4.8512 1.0653 03536 03308
E 0.018 5 0.0151 0.0111 0.0066  0.0029
F 39.803 8.4587 1.697 1 0.1836  0.0776
G 0.982 6 0.483 5 0.3358 0.291 3 0.279 3
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Table 4 Influence of the different orders of Taylor polynomials

on the phasor measurement

59 K=2(TVE%) K=3 K=4
A 0.3013 03175 1.5427
B 0.266 4 0.520 6 42.564
C 0.269 2 0.577 6 43.395
D 03536 0.408 8 8.947 6
E 0.063 5 0.024 5 0.0221
F 0.1836 0.3842 0.384 5
G 0.291 3 0.295 6 0.304 3
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Fig. 1 Phasor measurement results
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Fig. 2 Phasor measurement results
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Fig. 3 Phasor measurement results
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Fig. 4 Phasor derivatives measurement results
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Fig. 5 Phasor measurement results
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Fig. 6 Phasor derivatives measurement results
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Fig. 7 Phasor measurement results
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Fig. 8 Phasor derivatives measurement results
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