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Abstract

The aim of this paper is to present the first yearly data from the operation of the 3MW demonstration Wind Farm of CRES. The uniqueness of this Wind Farm is that it comprises five different horizontal axis wind turbines (HAWTs), each in the range of 500kW-750kW. The project aims to study how the various types of HAWT technologies operate in complex terrain topography.

Among the five HAWTs, three are commercially available machines and the other two are Greek prototypes. The last ones use an advanced variable speed technique (OPSC®: Opti Power Speed Control) together with stall-designed blades. The electricity is fed to the grid via an active line inverter. The other three commercial turbines are: one stall-controlled with an asynchronous generator, one pitch-controlled with an asynchronous generator too and one pitch-controlled, variable-speed, direct-driven turbine with a synchronous generator. Finally, the Wind Farm comprises two meteorological masts (100m and 40m), which are used to measure the reference wind conditions.

The paper presents the variability of the Wind Farm output with the topography, as well as, the correlation between the operational data of the machines. The operational data are recorded in a common way, using a home-developed software that communicates with the turbines, using their specific protocol, provided to CRES by all the manufacturers of the turbines. Simultaneously, data from the main Circuit Breaker are recorded, providing the sum of the Wind Farm power fed to the 20kV grid.

Although the database is continuously enriched by new data, important results can be extracted already, dealing with i) the response of the turbines to gusts, ii) the sensitivity to rapid wind direction changes, iii) the standard deviation of the electrical power to the inflow turbulence, etc. Finally, a multivariate regression analysis is performed, in order to determine the primary parameters affecting the operation of each turbine.
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