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UPS filter based on passive damping and harmonic trap
LIU Haichun,CAO Hong,XIE Shaojun
(College of Automation Engineering,Nanjing University of Aeronautics and Astronautics,Nanjing 211106, China)
Abstract: Approaches to improve LC filter which is commonly adopted in inverter are studied and a combi-
nation of passive damping and harmonic trap is used to optimize the filter structure. Firstly,the realization
of passive damping is analyzed,including the comparison of characteristics between R, damping circuit and
R,-C, damping circuit. After that, the selection guide of damping parameters is put forward based on the
analysis of circuit parametric effect on quality factor (). Secondly,the research on attenuation of harmonics
and shunt LC
ductance and capacitance on trap filter bandwidth is analyzed. Finally,two types of filter structure including

LC,,-LC-RC and LC-RC-LC,,, are proposed, and the characteristics of the two filters are also analyzed.

at switching frequency is carried out, for series LC filters, the effect of harmonic trap in-

trap trap

The simulative and experimental results show that the proposed filter of UPS(Uninterruptible Power Supply)
can not only improve the output voltage waveform qua-lity but also decrease its size and weight.

Key words:electric inverters;passive damping;active damping;harmonic trap;electric filters; UPS
(E#% 218 W continued from page 218)
Edition,2015,33(1) : 155-159.
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Parameter optimization method of ADC model based on real-time simulation
TANG Yiguo,GUO Xizheng,ZHANG Ziyu, WU Mingkang, YUAN Jiaqi
(School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China)
Abstract: The ADC (Associated Discrete Circuit) modeling method can greatly reduce the computation bur-
den of real-time simulations owing of the constant system matrix. However, the equivalent L/ C model of
power electronic devices might cause oscillations in the switching process,which further leads to simulation
errors. Firstly, the error relationship between the equivalent admittance G, of power electronic devices and
its voltage and current at both ends obtained from the ADC approaches analyzed. The optimal G, parameter
selection approach is studied by establishing the switching loss function. Subsequently, the LCL filter for
three-phase voltage source PWM rectifier is utilized as an example, the optimization method of G, para-
meters is verified by offline simulation. Finally,the simulation model is implemented on FPGA (Field Pro-
grammable Gate Array) , VHLS (Vivado High Level Synthesis) tool significantly simplifies the design and
simulation tasks,which further shortens the design time and improves the reliability.
Key words: power electronics circuit modeling; ADC modeling; switching error; parameter optimization; real-

time simulation
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Fig.B1 System simulation block diagram
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Table B1 Simulation parameters of filter

T
L/uH C¢/uF  Ry/Q  Cyg/uF  Ly/uH  CypF
LC ®! 100 12
LCyp-LC-RC ! 68.3 6 1 6 317 2
LC-RC-LCyap 2 100 6 1 6 15.8 4

Hi#/xHz
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Fig.B2 Simulative results with LC filter
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Fig.B3 Simulative results with LCirap-LC-RC filter
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Fig.B4 Simulative results with LC-RC-LCurap filter
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Table B2 Experimental parameters of filter

ZH

L/uH  CyuF RyJQ CyuF LyuH CypF
LCyp-LC-RCH 26 180 1 6 20 4.9
LC-RC-LCyp ! 46 150 1 6 33 30

iL:40A/div  ue:50V/div

téOO u.é-/div
()T A% A5t HL R B ML %



Uo:1V/div

1.2V i
| H
ke ks g - A

I o 50060 S1s s G5

f 5kHz/div

(b) WARA G B R

B B5 KM LC BRI LER
Fig.B5 Experimental results with LC filter
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Fig.B6 Experimental results with LCirap-LC-RC filter
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Fig.B7 Experimental results with LC-RC-LCtrap filter



