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General Design Key Facts of the MM-Series

» Variable generator speed control system

* Four pole doubly fed asynchronous
generator with pulse width modulated
IGBT inverters

» Electrical single blade pitch — “fail safe”
» Tilted-Cone concept

« Conservative load assumptions and
high safety factors

» Generating characteristics comparable
to a conventional power plant

* Reliable gearbox concept
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MM-Series - Introduction

* Product Evolution of established and proven turbines:

Platform strategy &
Evolutionary development

Rat(E,'Isl \sz(iwer 2 0 MW
Technology feedback from Rotor diameter
further developments and (m}
operational experience with Swent area
more than 1,400 turbines [m2] 5,281 6,720

e I 59 -100 | 68.5- 100

Technology driven company
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The Mx-Series — Do You See a Difference ?

MD

MM
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MMS82 - Dimensions

A Tip heights
146m - IEC llla
121m — IEC la
110m — IEC la

Hub heights R

100m - IEC llla 100m - IEC la
80m — IEC la

69m — IEC la

59m - IEC la
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MM92 - Dimensions

4 Tip heights
146m - IEC llla
125m — IEC lla
115m - IEC lla

Hub heights

100m - IEC llla
78,5m — IEC lla
68,5m — IEC lla
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MM Series Evolution — Overview

Aerodynamic & Controller Changes
* Optimised blade profiles with higher aerodynamic
efficiency

* New controller algorithm

Result
o Approx. 3% higher yield

Availability
* Available for MM82 and MM92 turbines from 2008 on
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MM Evolution Background - Blades

Spoilers

Optimised blade profile

Stall barriers
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MM Evolution Background — Blades

New blade profile
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MM Evolution Background — Controller

 Longer operation at the optimum

 Enhanced operational range with lower torque
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