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Fig.1 Schematic diagram of current

decomposition based on IRPT
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Fig.2 Schematic diagram of current

decomposition based on CPT
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Fig.3 Schematic diagram of IRPT-based current detection using p and ¢ calculation
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Fig.4 Schematic diagram of CPT-based current detection
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Comparison and analysis of CPT- and IRPT-based
current decomposition in multi-scenario
DING Yong,MAO Meiqin
(Photovoltaic System Research Center of Ministry of Education,Hefei University of Technology,Hefei 230009, China)

Abstract: The development of new-type power system with renewable energy as the main body puts forward
new requirements for metering devices and power conversion equipment. Innovative power theory is required
to devise and control the devices to adapt to various electrical system structures. The similarities and dis-
crepancies of conservative power theory (CPT) and instantaneous reactive power theory (IRPT) in current
decomposition for different scenarios are discussed by establishing multiple three-phase electrical power
system scenarios consisting of different sources and loads. The results show that IRPT can obtain satisfying
outcomes only in sinusoidal voltage cases. Based on CPT current decomposition, it can better explain the
power transmission phenomenon and analyze the load characteristics under various voltage and load condi-
tions. As a result,the CPT shows a promising potential in load characteristic identification, electricity mete-
ring, filtering and compensation,power converter control and so on.
Key words: non-sinusoidal voltage; unbalanced load; instantaneous reactive power theory; conservative power

theory ; current decomposition
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