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How WECS works

WECS = Wind Energy Conversion System
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WECS components _
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Source
http://windpower.org




Wind energy production _

Wind energy generation by region

Wind energy generation is measured in terawatt-hours (TWh) per year. Figures include both onshore and offshore

wind sources.
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Different types of WECS
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Studied WECS 9

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




EMR of the wind 10
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qwind [m3/ S] qwind wind
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Power = qind X Ppiade = Viing X Friade

Unidirectional energy source

Constraints: the air flow has great instantaneous variations



EMR of the blades I
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Blade characteristics “
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EMR of the shafts
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Conflict of association “
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EMR of a squirrel cage induction machine

1 — IM: difficult to control AC currents New d,q frame attached to the
2 — strong interaction between the 3 phases rotor flux
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EMR of a squirrel cage induction machine

Stator windings in (d,q
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EMR of the back-to-back Voltage Source Inverter
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EMR of grid connexion “
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Conflict of association “
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Conflict of association “
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Complete EMR the WECS R
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Tuning paths I

equivalent induction equivalent
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Control decomposition “
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Maximal Control Structure of the wind turbine

equivalent induction .
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1. FOC: Field oriented Control
2. PWM: Pulse Width Modulation

MPPT
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MPPT = Maximum Power Point Tracking



MCS of the grid connection “

equivalent equivalent
source capacitor inverter  line & transformer
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PFC = Power Factor Control

- regulation of the DC bus

- Control of the reactive power
(well-know in power electronics)
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Global behaviour of the WECS 28

Stress test in wind tunnel
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MPPT strategy T
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Validation of the strategy
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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)
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