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Abstract

The power system analysis of wind turbine generators requires accurate modelling

and robust estimation of parameters. However, the parameters are influenced by

electrical factors, such as load level, and environmental factors, such as temper-

ature. To avoid parameter variations with these factors, parameter estimation

should be applied under various operating conditions. Nowadays, various estima-

tion methods are available. The commonly used estimation methods based on

local iterative optimisation lack accuracy because they depend on initial values.

In addition, such methods do not apply sensitivity analysis, to test the significance

of the parameters, which is defined as ‘identifiability’. Previous methods have not

proposed mathematical ways to select the signal which has the richest information

on estimating the parameters.

The aim of this thesis is to develop a complete solution to estimate the parameters

in wind generation unit models with high accuracy under normal condition. Ini-

tially, sensitivity analysis methods are used to select the identifiable parameters

and the set of signals with the richest information. This sensitivity analysis makes

the estimation problem well-conditioned and more efficient. After the sensitivity

analysis, the global optimisation method is applied to find the numerical values

efficiently and accurately under normal operation condition.

The principle contribution of this thesis is to propose a new method for parameter

estimation of wind turbine generators with the advantage that no special excitation

is required.
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