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Fig.3 Schematic diagram of reactive power measurement
based on Hilbert phase-shift filter
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Table 1 Components of the harmonics in the simulation

WEMG Ud/V I/ A o/ () Qi /var
I 1. 00 1. 00 45 0.707 110 00
2 WK 0.20 0.30 —60  —0.051 962 00
3 WA 0.50 0.50 45 0.176 780 00
4 Wk 0.10 0.50 —30 —0.025 000 00
5 Uil I 0.30 0. 30 60 0.077 942 00
6 YR IE I 0.10 0. 20 —15  —0.005 176 40
7 RIS 0.05 0.07 30 0.001 750 00
8 W IE I 0.05 0.07 —25  —0.001 479 20
9 Wik 0.05 0.07 —30  —0.001 750 00
10 W 0.05 0.07 15 0.000 905 87
11 R 0.05 0.07 —45  —0.002 474 90
12 IR 0.05 0.07 —60  —0.003 031 10
13 Wik 0.05 0.07 —50  —0.002 681 20
14 PRI 0.05 0.07 25 0.001 479 20
15 Wil Ik 0.05 0.07 30 0.001 750 00
16 Uik I 0.05 0.07 45 0.002 474 90
17 W 0.05 0.07 —30  —0.001 750 00
18 Uik I 0.05 0.07 —60  —0.003 031 10
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A METHOD OF REACTIVE POWER MEASUREMENT BASED ON HILBERT DIGITAL FILTERING

Zu Yunziao, Pang Hao, Li Dongzxia, Wang Zanji
(Tsinghua University, Beijing 100084, China)

Abstract: A Hilbert digital filtering technique for reactive power measurement is proposed. The method is not only valid in the

sinusoidal condition, but also in the non-sinusoidal conditions under certain definition. The reactive power is measured by firstly

sampling the voltage and current signals, and then by directly implementing Hilbert digital filtering technique and some simple

calculations. The errors introduced by the measurements of the active power and the root-mean-square values of voltage and

current in the existing methods can be avoided. In addition, because of the excellent frequency response of the designed Hilbert

filter, the high accuracy of the measurement for high harmonics can be guaranteed. Meanwhile, the positive or negative value of

the measured reactive power also indicates the load characteristics. Except for A/D conversion from voltage and current

signals, all procedures of the algorithm are digitally performed. Hence, the proposed method is simple and easy to be realized.

The method has been used in the design of a multi-functional power instrument.

Key words: reactive power measurement; harmonics; Hilbert filtering; digital filtering





