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» Wind turbine generator types \ 2B
» Wind power generation models: level of details

» Standard wind turbine generator models

» Aggregated model of wind power plant

» Wake effect model: detailed vs simplified
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Wind turbine generator types

Type 1 wind turbine generator
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Wind turbine generator model components

e Interaction between wind and the turbine

Aerodynamic
model

Gearbox

¢ Turbine model
* Gearbox model

Mechanical IIEES
system model i Blades control, yaw control

® Generator model

e Converter model
2ledie) | ©Grid model

Sl lerslsl| © Control/protection model
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Study specific modelling P—

Balancing (UC/ED)

-
Power oscillations
-« .
Power system stability/(electro mechanical transients)
- >
Harmonics
-« .
EMT
-« >
—
Up to 100s of ps Up to 100s of ms Up to a few seconds Minutes to hours
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Level of modelling details PR—
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Standard WTG models for power system stability studies 8 September 2017

> Wind turbine models : f"“
= GE Model i a= )i
= NREL Model &2
= Fortmann et.al. model
= WECC Model

= |[EC61400-27-1

GE model
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N. W. Miller et al. 2003.
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Standard WTG models for power system stability studies 8 September 2017
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Standard WTG models for power system stability studies 8 September 2017
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Standard WTG models for power system stability studies 8 September 2017
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Wind farm model: aggregation p——

» Detailed model of wind farm:
= Difficult to implement in large scale wind integration studies-more complex and high
computational burden.
» A simple aggregated model that ease the computational effort while maintaining accuracy close to that
of a detailed model.

» Aggregated model Vs detailed model: IEC WPP model
= |osses WECC WPP model

=  Wake effect
= Dynamic performance

» Aggregation approaches: Cortroter ]
= Equivalent circuit aggregation
= Probabilistic clustering

=  Fuzzy clustering

= Dynamic clustering

= others
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Dynamic performance of a detailed and aggregate model

8 September 2017
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Other modelling aspect: (wake effect) 8 September 2017
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»  Different wind speeds — = Different active power
generation
= Different rotational energy

= Different reactive power
reserve
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COnCI USiOn 8 September 2017

» An overview of standard wind turbine generator/plant models is presented.

» While there are many detailed models available, generic models which are
simplified, less complex and have good accuracy level, are more widely used

» Wake effect, if ignored, can impact model accuracy.

» Harmonisation of different models can be a better way forward
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