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Motivation

» Target: Harmonic analyses of the power system
with grid-connected inverters

> Problem: Large computation time in the
electromagnetic transient (EMT) simulations

> Purpose: Enabling fast EMT simulations with
accurate harmonic components

Approach
1. Concept of the voltage interpolation method
1.1 Conventional SW model
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1.2 Proposed voltage interpolation model

g @ Reference .
05)02 Interpolation , » Modified AC Voltage
Q H . . .
g g| voltage | Volageinter gt gwitching instants
2 z \ ‘l  polation model Kk “J~ dt” b
%;*_/." | ~ tomake v, dt” be
© ‘ ‘ ™ equal to the reference
5.4 Noeror 5 AC current coincides
S )
52 with the reference
o
S_g > Enabling to enlarge
<8 _ =i 5 T s1cp Without error

tn-l tn tsw tn+l nt2

2. How to calculate the interpolation voltage?
Vac
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» The reference is divided into subsections in
each t, + Ste"
» The 1nterpolation voltage sV, is given to

form the same area as the subsection
» Such sV can be calculated as follows:
SV() = VO (l a1 v*_vcarrier>’
2 KT step
where all parameters are available in the
simulation (voltage reference v*, carrier
voltage U, rier, carrier inclination k).

Simulation conditions
SW model or voltage interpolation model
(Tstep= 7 ps in both models)
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Simulation results

1. The simulation results of i, and v,
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» The voltage interpolation model can accurately
simulate the AC current even with a large T g,.
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2. Comparison of computation times
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> The voltage interpolation model can reduce the
computation time to 1/15 for achieving the same
accuracy as the SW model.

Conclusions

> Proposal of a modeling method of the inverter for fast
EMT simulations including harmonic components.

» Simulation results verified that the proposed method
can reduce the computation time to 1/15 for achieving
the same accuracy as the conventional SW model.



