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Implication of Complex Power

Hiroshi Tanimoto* (Kitami Institute of Technology) Nobuo Nagai (Hokkaido University)

Abstract It is well recognized that sinusoidal steady-state voltages and currents in a linear circuit can be viewed as two
dimensional real vectors. On the other hand, the alternating current theory treats voltages and currents as complex numbers,
or phasors, and it does not stress that they actually are vectors. We observe that this situation makes it difficult to understand
physical meaning of complex power, paticularly for understanding of reactive power. This paper treats voltages and currents as
vectors, and by interpreting the power as a bilinear form or tensor product of voltage and current, we can understand active and
reactive powers physically, and we pointe out that apparent power should be defined as a complex number.
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000000000000 0000000000000 v(t) = V cos(wt + @), i(t) = I cos(wt + ¥). (1)
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v(t) = Vicoswt+Vysinwt, i(t) = Iy coswt + 1 sinwt. (2)
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