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Appendix

The propagation of the small signal perturbation from dd to id and iq

A three-phase inverter was used as an example for this analysis. In order to simply the
derivation process, the dc bus voltage is assumed as a constant; and balanced R-L networks are
assumed to be the three-phase load. The system was analyzed based on the operation points as
follows:

a
Ela = | o cost + D)

2
b = locost - = + )
0 3
O 2
HC :Iocosm+?n+¢)
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EDa = Dg cos@t + 6)
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A perturbation:dAOI =d,, cos@y,t )s applied to d channel duty cycle:

dy =Dy + dAd =Dy *+dp, cOS@,t)

The g channel duty cycle remains the same:

d, =Dy,

The duty cycles on the ABC coordinates can be written as: (the common-mode component
is ignored because it is contribute the three-phase current)
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The duty cycle da can be written as:
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da =cos@t)[Dyg +dm cospt)] —sin(at) Dgo
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Similarly, the db and dc can be written as:
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The three-phase currents produced by these two terms are:
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The corresponding d and g channel currents are:
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(b)

Figure A1 The comparison between the mathematical derivation and the simulation results of the transfer

i i
function Ii,anddi of the inverter with R=1 and L=1 mH
d d
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