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A dynamic electric energy metering algorithm based on S transform

Shao Fangjing' , Song Xiaolin', Liu Jian®, Wei Yu', Yu Yiqing’, Zhao Wei’
(1. Marketing Service Cenire ( Measurement Cenire) , State Grid Shaanxi Eleciric Power Company ,
Xi’an 710199, China. 2. Department of Eleciric Engineering, Tsinghua University , Beijing 100084 , China)

Abstract: The voltage and current in modern power system are no longer ideal steady-state sine waves, and have complex
dynamic characteristics. It has attracted some attention on how to accurately measure electric energy under dynamic condi-
tions. Based on the mathematical principle of S transform, this paper proposes a dynamic electric energy metering algo-
rithm, which divides electric energy into four components, including DC, fundamental wave , harmonic and inter-harmonic
of electric energy. The six dynamic test signals in the association standard are used as the input of the algorithm, and the
performance and errors of the electric energy metering under steady and non-steady states are simulated and analyzed. The
obtained results verify that, compared with the two conventional algorithms, the proposed algorithm has a better accuracy
on measuring electric energy under dynamic conditions.
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Tab. 1

Dynamic test signal models
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Flow of dynamic electric energy metering algorithm based on S transform
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Tab.6 Electric energy metering results of three

algorithms under non-steady state

G5 g FFT 7N S AF
Hif 2 2 2
201. 7468
E % 200 200 200
iEplia 2.688 1.509 2 2.307 7 2.672
EIER)i 1.2 0.4322 0.652 1 1.1932
JHLRE 205. 888 203.941 4 204.706 6 205.865 2

AT OAFRET EAF &Rk R £
Tab.7 Electric energy metering errors of three

algorithms under non-steady state

fFeire R
FFT AN 1 S A4
Wk 43.85 14.15 0.60
(] T g 63.98 45.66 0.57
KL RE 0.95 0.57 0.01
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