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/Electrolytic capacitor
v Short lifetime
v’ Large volume
\\/ Need PFC circuit
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Film capacitor

v" High reliability

v' Small volume
\\/ Without PFC circuit
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INntroduction
Practical issues
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O Obvious grid current harmonics
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Introduction
Grid current performance improvement
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Introduction
Grid current performance improvement
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Harmonics caused by LC resonance

O Grid side resonance information detection
O Power exchange between line inductor and film capacitor

O Voltage and current command
Harbin Institute of Technology, Nannan Zhao



Introduction

LC resonance suppression method to
enhance drive system stability

Drive system characteristic equation:
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Stability control methods:

Increase positive term
Change coefficients
Reduce negative term

. . Virtual capacitance
Virtual impedance control

Virtual resistance
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Virtual resistor based
stability control method
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Introduction
Drive system equipped with small line inductance

|__________________________________

Harbin Institute of Technology, Nannan Zhao 10



Introduction
Drive system characteristic analysis
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Introduction
Drive system characteristic analysis

As line inductance decreases:

O the LC resonant frequency increases

O the magnitude of the resonant DC-link
voltage decreases

O Make it more difficult to suppress the
LC resonance
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Impedance model of IPMSM
Impedance model construction
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Drive system impedance model
Drive system characteristic analysis
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Drive system performance evaluation
Drive system performance evaluation

O Resonant DC-link voltage estimation:
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Drive system performance evaluation
Drive system performance evaluation
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Experimental results
Experimental platform

Table | Parameters of the experimental platform

Parameters value
Grid voltage 220 Vrms
Grid frequency o0 Hz
d-axis inductance 7.9 mH
g-axis inductance 11.7 mH
Flux linkage of rotor 0.11 Wb
Number of pole pairs 3
Rated power 1.0 kW
Rated speed 3000 r/min
Grid input impedance after

|
: Stator resistance 2.75Q
|

applying proposed method
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Experimental results

Drive system performance results
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Thank you for your attention!
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