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Latest Technologies for Wind Turbine Systems
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Technological innovations have been progressing in the field of wind turbine systems, one of the renewable energy systems aimed at achieving
a decarbonized society. Among these innovations is increased single-unit capacity, as well as preventive maintenance through analysis of data
collected from Internet of Things (IoT) devices.

Toshiba Energy Systems & Solutions Corporation has been promoting wind power generation business activities, mainly in Japan, since enter-
ing the market in 2010. We have been continuously working on the improvement of wind turbine generators (WTGs) in compliance with domestic
regulations and guidelines as well as on the domestic production of several WTG components. We have also developed and introduced various
techniques, as follows: (1) development of a technique for precise evaluation and diagnosis of wind conditions, even in mountainous areas with
complex terrain, employing both large-scale computational fluid dynamics (CFD) analysis and wind resource analysis software; (2) development
of proprietary equipment to achieve a method for single-blade construction at small worksites; and (3) enhancement of the performance of WTGs
and their compatibility with power systems based on rotating machine technologies and control technologies cultivated through our thermal and
hydroelectric power generation businesses. We are steadily working toward the realization of WTGs appropriate to the Japanese environment

based on knowledge accumulated through construction and operation using these techniques.
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Example of comparative evaluation by wind resource analysis software
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Wind tunnel experiment using complex terrain model
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Result of wind resource analysis at actual wind farm

BZLEa21—Vol. 74 No. 1 (201945 18)



280 | ]
240
200 |
= SERE
E 160} "
"
0l
FRITHE R RATHER
sl  @&E® (Ea)
40 \ -
0 | |
0 05 1.0
R T R

4. EURDEREEFTFEROLLE
IR O REZ T RN ST A— S —%F 2 —=v 7 THILT, Hlb
J 75 G D FENT 5 RS tF o iz,

Comparison of results of measurement and analysis of wind speed
at wind farm
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Result of wind resource analysis for evaluation of wake flow behind
wind turbine
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Wind tunnel experiment using 2 MW wind turbine scale model
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Wind turbines for Shin-Nagashima Kuronoseto Wind Farm
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Results of strain analyses of wind turbine tower
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W :Output Power (2B H5)

var :Reactive Output Power (ZE3EHHH)
PF :Power Factor (11%)

Q :Reactive Power Resource (3B HIR)
P :Active Power Resource (B¥E/R)
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Schematic diagram of wind farm control system
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Single-blade construction method to minimize worksite area
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