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Fig.2  Three-phase load circuit of type Y connection
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Research on some queries of reactive power in sinusoidal AC circuits

LIANG Zheng' WANG Yun®® ZHANG Ying® ZHOU YuHong' JIA Hui' BU JianDong

(1. Department of Basic Courses, China Maritime Police Academy, Ningbo, Zhejiang 315801, China;
2. Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China;
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Abstract: Reactive power is one of important physical quantities in physics and engineering. In this paper, the
concept of reactive power is classified in linear, time invariant, or lumped parameter circuits with ideal sinusoidal
steady-state excitation. Two equivalent methods for the definition of reactive power are presented first. The instanta-
neous power of impedance is decomposed into active power and reactive power. Accurate expressions of active and
reactive components of the instantaneous power are given for both series models and parallel models of impedance.
Results based on our calculations and analysis of the reactive component of typical circuits give the conclusions.
The reactive energy of inductive and capacitive load throughput can be reversed in one-port circuits of ideal linear
capacitors and inductors in series or parallel, RLC in series or parallel, and impedance series. In contrast, reactive
energy cannot be reversed in circuits of inductive impedance and capacitive impedance in parallel, or in circuits
with three-phase loads. In addition, reactive energy can flow between the power supply and each load, and also
flow between each load. Finally, the throughput amplitude of the whole load-side network is not necessarily equal to
the algebraic sum of the reactive power of each of the loads in the network.

Key words: sinusoidal AC circuit; reactive power; concept discrimination
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