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How WECS works 4

WECS = Wind Energy Conversion System
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WECS components 5
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Wind energy production 6

but only 5% 
of the electricity
production
In the world in 2018



Different types of WECS 7
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Studied WECS 9
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EMR of the wind 10
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EMR of the blades 11
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Blade characteristics 12
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EMR of the shafts 13

Ωls

Tblade T1

Ωls

Ωhs

T2 Tim

Ωhs

Ωls T1

111 TTf
dt
dJ bladelsls −=Ω+Ω

Tblade Ωls

high speed shaft

T1 T2





=
=

lsgearhs

2gear1
k

TkT
ΩΩ

Ωls Ωhs

low speed shaft gearbox

Ωhs

T2 Ωhs

Tim

imhshs TTf
dt
dJ −=Ω+Ω 222



Conflict of association 14
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EMR of a squirrel cage induction machine 15
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EMR of a squirrel cage induction machine 16
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EMR of the back-to-back Voltage Source Inverter 17
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EMR of grid connexion 18
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Complete EMR the WECS 21
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Tuning paths 23
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Control decomposition 24
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Maximal Control Structure of the wind turbine 25
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MCS of the grid connection 26
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Global behaviour of the WECS 28
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MPPT strategy 29
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Validation of the strategy 30
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Conclusion
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Wind Energy is developing more and more
for renewable energy production

WECS is a complex system
composed of different subsystems in interactions

WECS control can be deduced from EMR
local controf (MCS) and strategies (MPPT and PFC)

S1 S2
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