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Output LC Filter Design for UPS Inverter Considering
the Response of System

S EE-ZHB -2 &2
(Jaesig Kim - Sanghoon Lee - Jaeho Choi)

Abstract - The conventional output filter design methods of a voltage source inverter includes two main problems: the
performance is not sure to satisfy the specification under the nonlinear load; the designed filter must be occasionally
modified when the controller is designed.

In this paper, we analyze the relation between both linear and nonlinear loads, the output voltage magnitude, LC lowpass
filter parameters, and the control response time. Upon the basis, both filter and controller are simultaneously designed for
the performance to satisfy the specification under the nonlinear load as well as linear load. The proposed method sharply
enhances the reliability of the performance. P.U is used for the method to be applied to all the quantities of the system.
The simulation and the experiment of the proposed method carried out respectively to verify the validity.
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Table 3. System parameter of simulation and experiment.

power 1.8[kva]
Voltage 150[Vrms]
Current 12{Arms]
Switching frequency 9.54[khz)
Resistor load R = 125[02]
0.8 lagging load R = 10{Q], L = 20[mH]
Rectifier load CF =3
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Table 4. Filter and controller parameter of simulation and

experiment.
Parameter Value
Filter inductance( L /) 250[uH]
Filter inductor ESR( R)) 0.08[2]
Filter capacitance( Cy ) 60[uF]
Systerh équivalent
time constant( r ) 390[us]
K, 0.142
K; 1218.000
K, 3411
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