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A new time domain measurement method of active electric energy

under non-synchronous sampling
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Information Engineering, Changsha University of Science and Technology, Changsha 410004, China)

Abstract: If a power grid signal is analyzed by the FFT algorithm in the case of non-synchronous sampling, it will
cause the spectral leakage, and calculation precision reduction of active electric energy. In order to ensure calculation
accuracy of fundamental and harmonic active electric energy, a time-domain calculation method for fundamental and
harmonic parameters is proposed. Fundamental parameters are calculated by the integral of fundamental signal. On
this basis, voltage and current signal models are established based on Fourier series. Fundamental and their harmonic
parameters are then identified by using the RLS algorithm to match the sample data of voltage and current signals. As
a result, the measured values of fundamental and harmonic active electric energy are obtained. The numerical simula-
tion results show that the proposed method has high measurement accuracy of active electric energy. The optimal
parameters of fundamental and harmonic are obtained by the sample data in only three rated cycle windows in working
frequency. In this way, the active electric energy of the ten rated operating frequency period can be obtained in
advance. Hence, it is an effective measurement method of active electric energy.
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Table 1 The parameters of fundamental and harmonic

CADR AR R R B SR X 4

components of voltage and current signals

iRl 2/ €34 RS LI S 4L
j A;/V 0/ Bi/1 9,/
1 220.5 32 10 29
2 1.2 20 0.15 5
3 3.5 68 0.8 64
4 0.9 46 0.13 77
5 2.1 19 0. 65 49
6 0.5 85 0.1 15
7 1.3 53 0.48 61
8 0.4 28 0.05 37
9 1.1 50 0.32 53
10 0.2 16 0.03 20
11 0.5 72 0. 21 38
R2 ARBEESAHMNE
Table 2  Parameters of fundamental components
of voltage
KA/ H RS B S 8O R4 R

Hz i % /Hz W1/ V AHAL/ ()
49.5 49.494 0 220.476 5 31.990 2
49.6 49.598 5 220.499 0 31.999 6
49.7 49.698 3 220.492 1 31.996 7
49. 8 49.799 1 220.487 8 31.994 9
49.9 49.900 6 220.499 9 32.000 0
50.0 49.997 2 220.483 0 31.992 9
50.1 50.100 7 220.494 8 31.997 8
50. 2 50.200 6 220.497 7 31.999 0
50. 3 50.293 6 220.475 5 31.989 8
50. 4 50.398 7 220.498 6 31.999 4
50.5 50.499 2 220.493 3 31.997 2
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Table 3 Calculated fundamental active electric energy

P AR/ YA Ty REM A5 2R /]
Hz M T 3CikC1]
49.5 222.09 222.090 4 222.01
149.6 221. 64 221.639 8 221. 60
49.7 221. 20 221.202 4 221.17
49.8 220. 80 220.798 8 220.76
49.9 220.46 220.455 3 220. 40
50.0 220. 20 220.197 8 220. 20
50.1 220.03 220.032 5 220.17
50. 2 219. 98 219.976 6 220. 27
50. 3 220.03 220.025 5 220. 38
50.4 220.19 220.188 2 220.50
50.5 220. 45 220. 443 1 220. 67

R4 WEHH LM AL R

Table 4 Calculated harmonic active electric energy

Il R/ A L BRI A4 IR /)

Hz HS(H %R k1]
49.5 0.536 0.5328 0.526
49.6 0.536 0.5353 0.531
49.7 0.536 0.5349 0.534
49. 8 0.536 0.5351 0.535
49.9 0.535 0.5354 0.535
50.0 0.535 0.5333 0.535
50. 1 0.536 0.5360 0.535
50. 2 0.536 0.5366 0.534
50. 3 0.537 0.5342 0.532
50. 4 0.536 0.5360 0.529
50. 5 0.536 0.5356 0.522
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