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Research on Modeling of PWM Drive Motor System
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Abstract: The rectifier and inverter in three phase PWM drive motor system is studied in this paper. Based on
Fourier Transform and Double Fourier integral, Mathematical models on common mode and differential mode
noise source of rectifier and inverter are separately built PWM carrier wave and fundamental wave function
are described by two independence periodic time function and the action function by two variable combined is
used to integrand of Double Fourier integral. The inner and outer integral limits with sine pulse width
modulation are obtained. The simulation and experiment results demonstrate that mathematical model of noise
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source is valid, which lays a foundation for interference forecast of system.
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Figure 1. Circuit of commuting bridge
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Figure 2. CM and DM equivalent circuit of
commuting bridge connected to LISN
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Figure 3. Sketch of LISN
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Figure 4. Circuit topology of three phase converter
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Figure 5. Sketch of symmetry rule sampling
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Figure 6. Simulation result of CM voltage of rectifier bridge
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Figure 8. Experiment result of CM voltage of rectifier bridge
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Figure 9. Simulation result of DM voltage of rectifier bridge
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Figure. 10 Calculated frequency spectrum
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Figure 11. Experiment result of DM voltage of rectifier bridge

11 BEFNEERENTHRER

978-1-935068-06-8 © 2009 SciRes.

354

Proceedings of 2009 Conference on Communication Faculty

5 &ig

IR PWM B3y AL 2R e 1 HASER 22 AT T
IIMT o SR MBS AR 3 0 ST N P T DU A T 2
SRR, JE I XUH A S AV HE S Y I AR RS
TR ECA TP . Serh i e A — B N LR SN
B, W HREAT TSR IRE, BT R TSR RS
PIEEi R Bra iR v S A R DL R S e 2],
XFECEE R R mBOA s S, HARE LU — 5,
MM TP ST PR A AR K IE S . A SO
ST TR A B B T T () PWM AR 3K
ARG, IR AR SR TR -

References (&% 3C#k)

[1]  Pei xue-jun, Kang Yong, Chen Jian, et al. Prediction of common
mode conducted EMI in PWM inverter [J]. Proceedings of the
CSEE, 2004, 24(8):83-88(in Chinese).

FTAE TR, fEE, . PWM AR S LEUL 3 LT
TRINLI]. AL T AR 244, 2004, 24(8): 3-88.

[2] He Junping, Jiang Jianguo. Research on conducted EMI of an
off-line PWM switched mode power supply [J]. Proceedings of
the CSEE, 2003, 23(6): 91-95.

M, FaE. B PWMIT LR IEME S BT 4
Hrbo[3]. B L TR 244, 2003, 23(6): 91-95.

[3] LiRan, et al. Conducted electromagnetic emissions in induction
motor drive systems part 1: time domain analysis and
identification of dominant modes [J]. IEEE Trans. PE, 1998, 13
(4): 757-767.

[4] Wei Chen, Pingping Chen, Limin Feng, Henlin Chen, Zhaoming
Qian. Frequency Model for Differential-Mode Conducted EMI
Prediction in Three-Phase PWM Inverter[C], IAS 2005: 2816-
2819

[5] B. Revol, J. Roudet, J. L. Schanen. EMI study of a three phase
inverter-Fed Motor Drives[C]. IAS 2004: 2657-2664.

[6] F Wang. Motor shaft voltage and bearing currents and their
reduction in multilevel medium-voltage PWM voltage-source-
inverter drive applications [J]. IEEE Trans. on Industry
Applications, 2000, 36(5): 1336-1341.

[71 T. A. Lipo Julian, G. Oriti et al. Elimination of Common Mode
\Woltage in Three Phase Sinusoidal Power Converters[C]. IEEE
Transactions on Power Electronics. 2006, 15(14): 1968-1972.

[8] Gary Skibinski, Rangarajan Tallam, Robert Reese. Common
Mode and Differential Mode Analysis of Three Phase Cables for
PWM AC Drives [C]. PESC2006: 880-888.

[91 D G Holmes. A general analytical method for determining the
theoretical harmonic components of carrier based PWM
strategies[C]. |EEE Industry Applications Society Annual
Meeting, St. Louis, 1998: 1207-1214.





