¥37H HE23H
200012 A1 H

CAERAEY BN

Power System Protection and Control

Vol.37 No.23
Dec. 1, 2009

SHE e R PN SR S R G AR ORI

T AR EER

(FEIRRKRFIALSER, BE &% 710038)

HE: 23T =ALEAPMEAZ SR ERAERMRELIFE THRFHEY, RATATIIHRBOEHRE, 2487 =
A b AR PWM By A Mdx bl ty, RAZAPIEAYEEAMMELAREMA AN EGHRE. RERNAEFER
HHRGTHERBGHE I, B3 TRAEEREHB L AMLEG NMEFTHA L ARNOEHIER, #HATEMNEGH
PIiAF EMF TR, GAFERLERAY, L FPREGRITFTREATIN,

KBEIR: PWMACAZR; AHLAIsH); ITTAEAS; wHKE4); PIAT R

Research on design method of control system for three-phase voltage source PWM rectifier

DING Qi, YAN Dong-chao, CAO Qi-meng
(Air Force’s Engineering College, Xi’an 710038, China)

Abstract: The mathematical model in dq axis of three-phase PWM rectifier’s main circuit is set up in this paper. Current control with
feed-forward and decoupling strategy is selected. The double loop control system is designed and the stable DC voltage and the high
power factor of the PWM rectifier are regulated by three PI controllers. By building the small signal model of transfer function from
the voltage loop’s output to the DC bus voltage, the control block diagrams of the voltage loop and the current loops are set up, then
their PI controllers are designed. At the end of the paper, simulation and experimental results are given to verify the proposed analysis
and design.
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Fig. 1 Circuit diagram of three phase voltage PWM rectifier
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Fig. 2 Double loop control system of three phase voltage
PWM rectifier
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Fig. 3 Control block diagram of current loop
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Fig. 4 Control block diagram of voltage loop
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Fig. 5 Waveform of the DC voltage
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Fig. 7 Waveforms of A phase voltage and current in disturbance
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Fig. 8 Waveforms of A phase voltage and current in steady state

MEHTHTLAE H, A BETRAR, WA BRI
FHEFEMAM, BEEZE, R8T REFRIRGF
EXR.

(T4 % 99 W continued on page 99 )



EXE, &

— AT 4 B R PR R G B A A R Bt -99 -

L

(11w, Bk, B4, S aIBETEAYTEAR
SRR REBEML, 2006, 30(23): 58-63.
LIU Nian, DUAN Bin, XIAO Hong-guang, et al.On-line
Interlocking of Substation Automation and Its Mode of
Implementation[J].Automation of Electric
Systems, 2006, 30(23): 58-63.

(2] HsK3L, #KkE, XUF, 45 SERubEEERE R B iR A8

BREOSERDI] B HRE AL, 2005,
25(22) :97-99.
XIAO Yong-li , ZHNG Yu, LIU Yin,
Anti-misoperation System for Remote Control Operation
to Centralization Dubstation[J]. Automation of Electric
Power Systems, 2005, 25(22): 97-99.

[3] IEEE.IEEE Standard 802.15. 4-2003: Wireless Medium
Access Control (MAC) and Physical Layer ( PHY)

Power

et al

Specificationsfor Low Rate Wireless Personal Area
Networks (LR - WPANs)[ S]. 2003.

[4] Brooks RR, Parameswaran R, Sayeed A M. Distributed

Target Networks
2003 :1163-1171.

[J].Proceedings of the IEEE

Y5 BHR: 2008-12-11;
fEEE

ELF (1969-) , B, Aid, S48, EEREHH
M. BFRRERLHZATEAFFBARSEHHT T4,
E-mail:wangyijun69@126.com

I Bk (1983-) , %k, AL, HARAFTALBAXNK
RESARGETHR;

AR (1946-) , F, #¥E, HEASFH, LEMF
HARRGF @GR F BT,

f&E E#B: 2009-02-19

(E#EFE TR
5 it

HTEMLRERKE, BASEABITTH
Mgz DR R %, BROUIME TRABRIER, B
HRMRERE, ST, MU BRRERENE
. WAF T XHRE N =AAEER PWM iR B
R H) SRS FOX B PEFF BB E3E PLA T A8 ARt 75
&*.

S 30

(1] i, Tk, FhE. =tHEEE PWM BREE
BIEAREER[T]. BIHEARZER, 2005, 20 (12): 7-11.
WU Xiao-jie, LUO Yue-hua, QIAO Shu-tong. An
Overview of Three Phase Voltage Source PWM Rectifier
Control  Technology[J].  Transctions of China
Electrotechnical Society, 2005, 20 (12): 7-11.

(2] k¢, FEH. PWM BABLHZHIM]. b5t P
Tolkipsat, 2003.

[3] xigrds, BiE, BIEF. =+ PWM 48 Sy
5. BT HEAR, 2008, 42 (7): 68-70.
LIU Xin-wei, QU Bo, Lii Zheng-yu. Mathematical
Modeling and Control of Three-Phase PWM Rectifier{J].
Power Electronics, 2008, 42 (7): 68-70.

(4] BRfae. BhBHRAM] bR HERZEHWRA,
2006.

(5] H3, B, BE, B ETHRHRESN =AM

continued from page 87 )

ThERH PWM BREBHIAD]. HEBEATEFER,
2006, 26 (20): 69-73.

FANG Yu, QIU Xun, XING Yan, et al. Research on
Three-phase High Power Factor Correction Based on
" Predictive Digital Current Controller [J]. Proceedings of
CSEE, 2006, 26 (20): 69-73.

[6] Marty Brown, POWER SUPPLY COOKBOOK (7%
BYRRIHEE) (M]. BRER, R, Bk S EdL
3 HUBI ML HiAR AL, 2006.

(7] D, R, ZHRBRGEEE=AHPWM HER
BB T HONAD). #TAFEFER, 2006, 40 (1)
176-180.

MA Hao, LANG Yun-ping. Application of Simplified
Space-vector Modulation Algorithm to Three-phase
Voltage Source PWM Rectifier[J]. Journal of Zhejiang
University (Engineering Science) ,2006, 40 (1):
176-180.

[8] Barbosa P M, Lee FC. Design Aspects of Paralleled
Three-phase DCM Boost RectifierA]. in:IEEE Center
for Power Electronics System , CPES ' 99[C].

1999.331-336.

YrFS BRA: 2009-03-23;
EEEN:

T ¥ (1982- ), %, MEAHRAE, HAFGQALS
F 5% 43, E-mail: 165566254@qq.com

{&£E BH7: 2009-05-08



