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10KVA Series-parallel compensated UPS

Seong-Jsub Jeon, Gyu-Hyeong Cho
Pukyeng National University. Korea Advanced Institute of Science and Technology

Abstract - In this paper a development of
10KVA series—parallel compensated UPS is
shown, which has high input power factor and
sinusoidal output voltage regulation capability.
Compared to conventional cascaded UPS, the
size can be reduced significantly with high
quality input and output waveforms. The front
converter and the main inverter can be
considered decoupled, hence the front converter
and the main inverter can be designed
independent of each other. In this paper,
analysis and experimental results for an 10
KVA prototype are presented.
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Fig. 1 Structures of UPS's: (a) Series-parallel
compensated UPS, (b} Conventional cascaded
UPS, (¢} Parallel processing UPS
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Fig. 2 Detailed circuit diagram of the designed UPS
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Fig. 3 Phasor diagram
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Fig. 5 Power handled by the system: (a)
Power handled by the front converter,
{(b) Power handled by the main inverter
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Fig. 6 Waveform of the injection current
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Table4-1 Circuit parameters

Ls 125uH rated AC voltage 220V
Lp 250uH rated current 45.5A
Cp 60uF |rated DC-link voltage| 192V
Cf 15uF Turn ratio of Tny |10 2.2
Coc1, Coc1 {13600uF Turn ratio of Ta 1:1.5
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Input and output waveforms: load voltage (top:
400[V/divl), fine current (middle: 50[{A/divl), load current
(bottom: 50[A/div]), time base : Slmsec/div]

Fig. 8
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Fig. 9 Change of modes: load voltage (top: 400[V/divl), fine
current  (middle:  50[A/div]), load current (bottom:
50[A/div)), time base : 1[sec/div]
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Fig. 10 Response to step load change: load voltage (top:
400[v/div]), line current (middle: S0{A/div)), load current
(bottormn: 50[A/div]), time base : 1(sec/div]
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