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EMR-based modelling and control of LC-filtered inverter

- Context and Objective -

Grid-forming inverter 

(GFI)

Increased electric 

vehicles

V2G, etc.

Increased renewable 

energy

Control LC filtered 

inverter toward GFI

vdc

Non-linear 

load

uinv

iinv

uCabc

Novel SMC control 

method

System protection

Frequency control
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EMR-based modelling and control of LC-filtered inverter

- Outline -

1 Modelling and control of a LC-filtered inverter

2 Novel sliding mode current controller

3 Simulations and results

4 Conclusions and Perspectives
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EMR-based modelling and control of LC-filtered inverter

- System representation using EMR [Bouscayrol 2012] -
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EMR-based modelling and control of LC-filtered inverter

- LC-filtered inverter -
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EMR-based modelling and control of LC-filtered inverter

- Nonlinear load -
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EMR-based modelling and control of LC-filtered inverter

- Inversion-based control -
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EMR-based modelling and control of LC-filtered inverter
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- Inversion-based control -

Focus of 

this work
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❖ Disadvantages of the controller
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EMR-based modelling and control of LC-filtered inverter

- Compare with other controllers -

Fast response

Novel SMC

Switching function as the 
control input

Without overshoot

Conventional SMC

The average model of the 
system

Simple to develop and 

implement

Complex to develop and 

implement

Compared with PI 

current controllerHigh chattering

[HoangQM 2022] 
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EMR-based modelling and control of LC-filtered inverter

- Decoupled Average Model-based Sliding Mode Current Control  -

The desired voltages:

SMC reaching law
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EMR-based modelling and control of LC-filtered inverter

- Diagram -

The desired voltages:
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SIMULATIONS AND RESULTS
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EMR-based modelling and control of LC-filtered inverter

- Inductor currents -

Reduce current overshoot

Track the reference current
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EMR-based modelling and control of LC-filtered inverter

- Capacitor voltages -

The response time equal to the desired  

Phase voltage reference

Phase voltage with PI controller

Phase voltage with proposed controller
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CONCLUSIONS AND PERSPECTIVES
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EMR-based modelling and control of LC-filtered inverter

- Conclusions and Future works-

✓ Proposal and validation of a new method of decoupled sliding mode current 

control

✓ Simulation results demonstrate the superiority over the traditional PI controller

➢ To apply this method to other grid-connected power electronics converters

❖ Conclusions

❖ Future works

➢ To work on the grid-forming inverter control

✓ The approach is based on average converter model instead of conventional 

switching model
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