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Fig.1 Schematic diagram of
transmission system
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Fig.2 Schematic diagram of transmission
current regulation
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Fig.3 Circuit diagram of load with
maximum active power
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Table 1 Calculative results for star-connected loads
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Table 2 Calculative results for delta-connected loads
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Fig.5 Curve of power factor vs. asymmetry degree of
star-connected loads
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Apparent power calculation based on equivalent scheme
TIAN Mingxing'?,ZHAO Yuanxin'?, WANG Jiangbin'?
(1. School of Automation and Electrical Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Gansu Province Engineering Laboratory for Rail Transit Electrical Automation,
Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: Since there is no widely-acceptable method for calculating the apparent power of distorted or
asymmetric voltage and current waveforms in power system,the calculated power factor is thus not
consistent,,aiming at which,the influencing factors of electric energy transmission are analyzed in detail and
the single-equivalent apparent power calculation method derived from Lagrange multiplier method is
proposed. With the consideration of different influencing factors,the proposed method is compared with the
calculation methods of vector apparent power,arithmetic apparent power and double-equivalent apparent
power respectively to research the practical application characteristics of different apparent powers. Case
study shows that,the proposed method reflects the impacts of different unfavourable factors on electric
energy transmission;the larger the impact is,the smaller the power factor will be.
electric energy transmission; Lagrange multiplier method; single

Key words: electric power systems;

equivalent apparent power; power factor



