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Abstract

Alternative energy sources such as solar panels of-
ten generate DC. However AC is needed for efficient
transmission and for running appliances. Thus, one
needs to produce AC from DC. One method is step
modulation via switching. One main challenge is to
determine the switching angles that minimize 3-phase
total harmonic distortion (3THD) subject to a given
modulation index. However, the expression for 3STHD
involves an infinite sum. Current techniques approx-
imate the sum using only the first few terms. In this
note we provide an equivalent finite expression for the
sum and determine the optimal switching angles.

I. Problem

One way to convert DC to AC is step modulation via
switching [1,2] as shown in the following figure.
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where the sum is over all n that are odd but not a
multiple of 3 and where
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The problem is a constrained optimization: minimize
D subject to a given modulation index m = - V1.

I1. Solution

We provide an equivalent finite expression for D:
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The figures below show the optimal switching angles
(left) and the 3THD (right) for various modulation
indices (2 DC sources for simplicity).

Note that the optimal angles are discontinuous. It is
because 3THD is a piecewise differentiable function.
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