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Development of 3MW Wind Turbine for IEC Wind Class Ila

K.H. Lee, S.I. Lee, SW. Woo, 1.G. Oh, J.P. Park

This paper introduces the design concepts and charactertstlcs of WinDS3000™(TC Ila) which is a trade name
of Doosan’s 3MW offshorelonshore wind turbine. WinDS3000™(TC Ila) has been designed in consideration of high
Reliability, Availability, Maintainability and Serviceability (RAMS) and low cost of electricity (COE) for the TC Ila
condition based on GL guideline. An integrated drive-train design with an innovative three-stage gearbox has been
introduced to minimize nacelle weight of the wind turbine and to enhance a high reliability for transmission. A
permanent magnet generator with full converter system has been introduced to get higher efficiency in partial load
operation and grid-friendly system for both 50 Hz and 60 Hz. A pitch-regulated variable speed control system has
been introduced to control wind turbine power while generator reaction torque can be adjusted almost

instantaneously by the associated power electronics.

The wind turbine has been also equipped with condition

monitoring and diagnostic systems in order to meet maintainability requirements.
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Fig. 1 High RAMS concept on WinDS3000™
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Table 1 Design requirements for rotor blade design

Parameter Value
Rotor data
Number of blades 3
Hub radius 1.66 m
Rotor diameter 100 m
Rotational sense Clockwise
Turbine data
Rated power 3000 kW
Losses at rated power 300 kW
Rated rotational speed 154 pm
Hub height 80 m
Cut-in wind speed 3 m/s
Cut-out wind speed 25 m/s
Wind and turbulence class 1A
Blade data
Rotor blade length 48.34 m
Max. blade chord 41 m
Pre-bend of blade tip 0
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Fig. 2 Blade shape for WinDS3000TM(TC 1Ia)
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= Group name

= Wind turbine name

« PLC state

«Wind speed

- Power

« Auto quit level

* Environment temperature
« Systemtime

Feudazdle) 7h4 Aol HEERe SCADA Al
e Bololte EAEH,

g2 S

AR ol R EE YAE AEE AMEste] FETAT Fig. 7 Internal maintenance crane concepts of WinDS3000™

o] B vlolHE REYUEEsH2 o] AW PCE 7,

7=, FAE W ole) e Alols)s%E et Fg 6 low COES iefdh Arlojth g3 =etoln EdRle] 5

© SCADAC| T3] 7+eks] AWk Ao} AL Abol= fhael MYAE f8) HEEH%L, F 9
Condition monitoring system(CMS)2 F&47]9] og7dn] AREE G GrAY WP ik papelre] a&

2 o3 2a7)79 AARL BAE 5 9= B4 yolEHs it A T WA g %94*3% ERE] 95k

o A AR Aot Al2Ele] wAAHel Fwe  ASHSIT TPE SR-EAAe] B Al 7)ol A

22817 QEiA F wole, v)ojuka wold, ubE Y] wlo]e S, o] el &AL A Akt e Seol= B

o] Nzdw, B)/REH 1¢ Fu Eyolm/salolH Ed Al2=]le] skgA 7ol ZitiE sl e fARS e

S wEE7] YalA AEIA] Alad"e] AEbE Qi) wEk

A wRFE 50 6 sdelnsl Akl Foken 5 0% 2
A 5= QuE 3l FAIAR Al i A0S AEste] fARS HE 9 A
e A %“r Q== AAEIE dAl WinDS3000™(TC
36 Sx=sazel Iy % TR A R AE ZYA slool, AAE
A HS HE A9 fX S HAYH ZUdE YA A & 2011 sh7]ol A 3ol SAATEA A [ISAIY
23k U Ul 9112 Teol SRS Fig 7o) UERY S Y Aol
T T == g
oh Ui§ AR ﬂiﬂ A2 AX-Fe] A&gld) Agste] 1 _
A YEe] BE THES HFe - v AAH. = 7|

g FZe90S $13F S jackup-barge™= LR §17] wliol
ARG Bl§-E A Stk AR AR A o] FAHAA AT SIS
SAXMOE 20d A FH FL 10%S] A7 FES Tt 2 285 ApAzec

o)
G830, FANSE 19 o) Aelle] Lo g, e
fo R ATE HAGAR, RRAIEAT Y, (S

o

S o, FARE 18] 2% 23, BT 20%E 24t AAn23
FaAlZ] 22 0]l Ao
AxAE 7 sle e vlddn [1] 2003, Gemanischer Lloyd, Guideline for the Certification of
Condition Monitoring Systems for Wind Turbines.
4. 4 & [2] 2003, Bossanyi E.A., "Wind turbine control for load

reduction", Wind Energy, Vol. 6, No.2, pp.229-244.
A= WinDS3000™ (TC Tla)o] A7 ¥+ 2 7l [3] 2000, Bossanyi E.A., "The Design of closed loop controllers
AePdes skt AAe +2 572 high RAMSS} for wind turbines", Wind Energy, Vol. 3, No.3, pp.149-163.





