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1. PV conversion systems
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- Studied PV System -
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Technical requirements: - provide the maximum active power P
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- EMR of the PV System
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- EMR of the PV System -
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- Inversion-based control of the PV System -

Example : perturb and observe
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2. Wind energy conversion systems
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- Studied Wind Energy Conversion System -
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Chosen WECS for variable speed and variable frequency:
a squirrel cage IM and two VSI
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WECS control

Technical requirements: - provide the maximum active power P
- control the reactive power Q
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- EMR of the WECS -
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- Tuning chains of the WECS - 11

EMR’25, Lille, July 2025

1= === _eq;vaZnt_ - _inz,tc;'on ______ equivalent
| blade Power train machine rectifier CYpacitor inverter line-&
| ) ) transformer .
I QWind I, blade QS} aft Qgear Qim lim l uinv l T ltransf
p () e v e o [ >
I Pblade shaft =~ gear Tvzm Lim urect lline utransf ug’” id
m
|
ref 1 ?
: S 1 ref 3 ?
ref2 ? ? | ? 4o
re !
’ | —
objectives: active power P constraints: machine flux
reactive power Q capacitor voltage

mj3 m'y3
mrect = |:m :| |:> 2 dOf mlnv = |:my :| :> 2 dOf

23



EMR and control of RECS

- WECS control with MPPT -
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- Summary- 14
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* EMR formalism

= Organization of models of various energy conversion systems
= Systematic deduction of control organisation

“* Renewable Energy Conversions Systems

* Maximal Power Point Tracking strategy (focus on energy production)

% Other Energy Conversion Systems

* Energy Management strategies (focus on efficiency)
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Thanks for your attention !
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