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Conceptual Design of 2MW Wind Turbine Generator with Low-speed Gearbox

Younguk Sohn, Youngchan Kim, Youngwhan Kim, Eungchae Lee, Insoo Park,
Chinwha Chung, Kyungsuep Han, Chungwhan Chun

Key words : KBP-2000M

Abstract : Under the national project for the development of 2 MW wind energy convert system, we are under
development of the prototype of 2 MW wind turbine with low speed gearbox. This system adopts low speed gear box
with planetary and spur gear and is pitch regulated variable speed type with the synchronous permanent magnet
generator. The compromised size of generator in diameter and width are adopted to meet the structural design
requirements. In this paper, the concept study for the type, the acrodynamic design for the blade and the details of load

calculation will be presented. The detailed characteristics of the system will also be introduced.
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Table 1 Design parameter for KBP-2000M WTGS

Rated Power MW
Rated wind speed 11.5m/s
Range of wind speed 3~25m/s
Power control Blade Pitch
Tip speed rato 8
Nominal rotor speed 25m/s
Range rotor speed 6~18rpm
Rotor diameter 88.0m
Hub height 80.0m
Table 2 Selected airfoil profile of KBP-2000M
rotor blade
Cyhinder
AE02-40
AE02-35
AE02-30
AE02-25
NACA 63-421
NACA 63-618
NACA 63-618
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Fig.2 Airfoil shape of blade



Fig.3 Distribution of airfoil section
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Fig.4 Relative chord, thickness, twist distribution
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Table 3 Extreme loads on blade bearing

Lambda [

Fig.5 Cp-TSR characteristics of blade
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Load case Blade No FB F8 Fi8 8 8 M-8
' [kN] [KkN] [kN] [kNm) [khm}] {KkNm}
DLC1.6b1-4 3 928 11 R -19 -487 -100
DLCB.1-3-4 3 -109 368 -48 -29 1037 7292
0LC1.2h1 3 334 113 271 -33 ~-6554 1717
OLC1.3b1-3 1 224 85 -219 172 5773 1200
DLC1.2nh1 3 334 113 271 -33 -6554 1717
Db it-3-Ratizue loads on blade bédfing] 321 ~-56 ~76 1616 7380
FB [kN] Fy-B [kN] F—B [kN] M8 [kNm] M8 [KNm]
316.1+85.7 -0.15+86.1 123.2+£37.5| -3015+910.5 60.73£1264
No. of load cycle n=1.0x10°
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(a) Force in direction pitch axis (b) Moment in chordwise direction
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(¢) Flapwise deflection (d) Pitch angle
Fig.6 Section force at the root of rotor blade in the normanal wind condition [DLC1.2e2}
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