SRHUBEL 201045 EALEE =S
Wz 3 Edle stSZAaE 2«8 7HE o x| H of

Individual

Pitch Control of MW class Wind Turbines for Load Reduction

FH | =
ekl AW, =-E ges

|_,|:||—

“H. S. Choi(hansoony21@kangwon.ac.kr)*, J. K. Kim', J. H. Cho' , Y. S. Nam®
et A AHIE 2y 238t

Key words : Wind Turbine, Aeroelastic Model, Individual Pitch Control, Power Curve Tracking Control

LME
S5 29 N &7 MW 2 A HA FE
Bnle] A7)k Frketal gle =9 548 BFgoR
Azt 7] wel fAdS ;%—t» ;}% Er —E— Aol Heh
Ak ek F B2 348 A vhte Y A1)
NUAE W74 A= A& A7) A 1 | wieel %3k

ol slzo] A =R B, =gfo|H E g Q(drive train),
B2 Agg o] 815> 2E gz BojQ = nko
W By bl A4 wkEe] Ik Apolo ofg f& Ao
(wind shear), EFell 9%k w5k w ek & 3} (tower shadow), 2.9
54 E(misalignment) 5ol 719138k 2 5S ZH2te] B4 o]
To {2 A7tk 53] Y= Aoyt ERSo] o]k npgh wEk
azel] o) 7+ 3] ool A A EE 131 AdR(P)e] 71AA
SHEES 2P 3P 4P 5O RS vhx o}%p— Ei k=S
T3 3709 FAGAE 2t Y Hue 49, 1205 vHE e
Akl ofsf sjH.eF v A ol 3R, 6P T XE 58S
k= ates HAAA 14. ol gk ZFol ot 7174] 352
A FY gHlo] #HE& dEFA7 = 2945 3HAl # )
webA FEREY] S ZﬂOiOPOi AstA A S 91” &

|

(e

Aol T2 A diFHa Arh[1]
708 1] X] ) ] (individual pitch control, IPC)= o] 2|3t &darg]lE
o] hEA 3 IN2HEE dAskE VA4 skes HAs)e)

= Aol 7ol ARk pEv| A Aol HE d4tE ?33‘5}7]
AeM = 5 7EA e A A7 dasit WA, 3
&g K2 (aeroelastic model)©l] EHUP d|2le] A o}E‘r =
Ejnle] ebyd R 31 Jle] ol Bl el w9k
S4& Tstolof st 11 5AE50] oW Wsteh=AE ot
sfof gt dnbHow ol gk s B o] g
t}als] symDyne|ut FAST, GH Bladed<} %3 RIEES OIS S8t
ol ¥R BEE A FEE 5 9o ©17]M= GH Bladed=
o] &3 TR BEllo] AREH AT E v A A5 ok
JH HAB 5T XﬂOM] ek A=A AA F5 oldell= wA14

S AN F EE 397 max-C, A BE whe} AojH ==
Bl 1 A ESE o] Fol| = B3 7% A o](collective pitch

contro) 2 o]-&3te] A7 &2 9=
o et olo] gk AAg W82 Fa £F
A th[2]

B R A E A Al S o g3 A
ZveFs] Aofskar kg vlEA|o1 7] & A}
& S8l MEAAA Y Hss EAs)

TR FFE=E A|o]sl= 77
Aol g2l

83
ey

2. 7\ E | x| Hofe] Fx2t MA

Figure. 1 & &3 EHHI9 Aloj7xE YE 3oz 39
A8 FF Ao gt 7Htﬂ315<]11] FEO F NHEOE U
- »‘D} AEI A A oY= 2t 313 do el FE(root) ol A =73
v o] W w3 ‘j?ﬂE—‘é—% Coleman & WEHPHE o] &3}
=9 e tilt, yaw ZRIERZ ASAZ F, A A0S
3 thA] Coleman ¥ 2HP)S Falald 2t 31 2Ule] S
A7t e WgkEnh o] = Moo A Ao A Ak
| A5 fiks o] F9 ERle] A fFeolEdl] T-E AT E
o]
H

3 el 585 = HW ¢ 53 RUEMy, My, M=

— M -1
1 r PC = £
Coleman Controller Hverse
M, | Coleman
e .
Gain-scheduled
‘ Pl controller I
O
> ﬂ; . WT Power
Dynamics
Generator torque ¥ a '
command generator T

Figure 1. Structure of wind turbine control :

Mae = average moment M = (tilting moment) X 2/3
Myaw = (yawing moment) X 2/3

My1-Myz = blade 1-3 out of plane bending moment
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Figure 2. Coordinate transform between fixed and rotating
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Figure 3. Nonlinear time simulation using the Bladed
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