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A design of digital odd harmonic repetitive controller for UPS to improve voltage
regulation performance

Si Jun Yeo, Younghoon Cho
Konkuk Univ.
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Table 1 Parameters of inverter

Input filter inductance 900uH
Qutput capacitance 100uF
DC-link voltage 700V
Output RMS voltage 220V
Switching frequency 7.5kHz
Sampling frequency 15kHz
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Fig. 1 Single phase 3-level T-type inverter topology
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Odd harmonic repetitive controller
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Fig. 2 Single loop voltage control block equivalent to overall
control system
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Fig. 3 Trajectories for the roots of H(z) and bode plot of

entire control system
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Fig. 4 Simulation waveform of inverter output voltage for
non-linear load
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Fig. 5 waveform of output voltage for non-linear load

‘__ Output voltage error [100V [ div] 7?'5:52«‘-"«5&.5“2,‘1‘:
‘ M ‘
LA A L
i, O ._
] THD=1.8%
[N
‘_}THD:B.Q%' Start repetitive control [500ms/div]

% 6 A Falel i AWE EFHAY oA
Fig. 6 waveform of output voltage error for non-linear load
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