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Modelling and Control of a Wind Turbine and Farm
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aSchool of Electronics Engineering, Kyungpook National University, Daegu, South Korea

Abstract

The Matlab/Simulink model of the Supergen (Sustainable Power Generation
and Supply) Wind 5 MW exemplar wind turbine, which has been employed
by a number of researchers at various institutions and Universities over the last
decade, is reported. It is subsequently improved, especially in speed, to facilitate
wind farm modelling, which usually involves duplicating wind turbine models.
The improvement is achieved through various stages, including prewarping, dis-
cretisation using Heun’s method in addition to Euler method, and conversion
to C. Results are presented to demonstrate that improvement in speed is sig-
nificant and that the resulting wind turbine model can be used for wind farm
modelling more efficiently. It is important to highlight that improvement in
speed is achieved without compromising the complexity of the turbine model;
that is, each turbine included in a wind farm is neither simplified nor compro-
mised. The use of the wind farm model for testing a wind farm controller that
has recently been introduced is also demonstrated.
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1. Introduction

The 2016 statistic publication by WindEurope reports that there are 153.7
GW of installed wind energy capacity in the European Union. With such high
penetration of wind power, the power generated by wind farms can no longer
simply be that dictated by the wind speed. The power output of some wind
turbines is already being curtailed [1, 2]. It will be necessary for wind farms to
provide services to the grid including spinning reserve, frequency support and
assistance with supply-demand matching, which could be achieved by the use of
an appropriate wind farm controller. In order to design a wind farm controller,

IThis research was supported by Kyungpook National University Research Fund, 2017.
This work was also supported by the EPSRC EP/N006224/1 “Maximising wind farm aero-
dynamic resource via advanced modelling (MAXFARM)” and FP-ENERGY-2013-IRP GAN-
609795 “Integrated Programme on Wind Energy (IRPWind)”.

∗Corresponding author
Email address: hur.s.h@ieee.org (S. Hur)

Preprint submitted to Energy April 26, 2018



Download	English	Version:

https://daneshyari.com/en/article/8071352

Download	Persian	Version:

https://daneshyari.com/article/8071352

Daneshyari.com

https://daneshyari.com/en/article/8071352
https://daneshyari.com/article/8071352
https://daneshyari.com/

