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Abstract

Control plays a very important role in modern wind turbine systems. In
fact, wind turbine control enables a better use of the turbine capacity as
well as the alleviation of aerodynamic and mechanical loads that reduce
the wuseful life of the installation. This thesis suggests PID controller
method in order to regulate the generator power above the rated wind
speed. In order for designing PID pitch controller, we use the two mass
drive train model and the pitch control system based on the simple
single-degree-of-freedom(single DOF) model and then verified the
reasonability about the designed PID pitch controller. We use the
Matlab/Simulink for the simulation and verification. Also, this model is

based on the 5MW class wind turbine.
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Fig. 1014 2j2o] AAl 33 28 +4
A B7rehl ASS & 4 Aok 19960 A AA F EA
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Table. 1 Cumulative Capacity[MW] of Domestic Wind Power
g 2] & MW] o)1
Al !

-99 4,398 4,398

2000 1,501 5,899

2001 2,036 7,935

2002 4,757 12,692

2003 5,467 18,159

2004 49,903 68,062

2005 30,644 98,726

2006 78,941 177,677

2007 18,420 196,087

2008 108,020 304,107

2009 41,788 348,445

2010.07 352,945 (2197])
Table. 104 =ui9] 33 T =4 &F= AHEH, 2004004 200613 7]
F wd §Yol 343 F/IT UL % 4 Yt 200790 Al el &
2ol oMoz MAmd ws) AT A S A4 F7Ietn Ak %o
2% AR Ao ofsf AlFwot Asfete] il s FH 9RIVF 244 oA
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Fig. 2 Growth of wind Turbine Size
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Fig. 3 Structure according to the wind turbine type
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23 H¥l(wind turbine)A|AHIS] IR 3 AF R FxRo] TEbA
Geared type ¥ Gearless typeC. & U= 4 Tt Geared type2 2A7|9] &H
Fopag Al A& uao] HE7] Qste 28 34 & (rotor speed)
7IA1717] $15t] GearboxE Ah&sh= 33 WAlZ]olt}t. 124 GearboxE A&
JozM JAl Ba7F @AY, ZIAARD Aol BAYSHA g ESF o]2{gh A
AR R UA7IE ARESHA El=dl, ol2 st AY FAo dFdS vR
o} Gearless type 7]ojdtA glo] 7|9t 28 F A4 dAAshs 33 U4
710]t}. ol2et type WAIZ|9) £& 780l Q@+5t= 2 Aofstr]ls I
7] ol A Wt AXE ARsHA "ot 22 7] WAV E ARESH Ee=
gl #Zo] 50 55 = Aol RS ®ol AREstaL Qlot. 12y 11719
HB]E AMgte 2 A Gearbox type Wt} 7}Ao] S7tstt| A3 WHEE AX]o] ofgh
&Aool WS "ot Table. 2= &3 A3 X9 FHO & 574 ¥ FHA
= {F=Fo] Aqt Aot

Table. 2 Classification of Dirve-train type

uju

!

Gearless type Geared type
|- rEsE oA - AFEE oA
- 518 ) - HE7E SELAHY)
° | - Pitch Ao} or Stall AJo] - Stall FJo] or Pitch Ao
- AC/DC/AC YAlC 2 AlF A
dol &4 - Direct AlEAZ 7I=
|- EAYY EE w2 - wA7]9] so] oMoz ue
S - EA AAR aBy Y (M7 AR 7Fs)
Tl o= EaoA nis|HoR - AIATAL W Hg 2 Elof ohofe)
torque ZtA 2 drive trainoj - SA74Yo] =B
2 o157t
- Torque’t 202M BRI 39| - &2 404 U WA} A
o =0, o2 1xZ Y7ol #A - ox A=7]o a8 UYe (9F92.6%)
; - g&9rA 7o Hls] 7}Ao] =8 | - Gearbox?] GA|HZL U AlZlA A
- AEAZA 954 AC/DC/AC - Tower head mass® Z7}
W e - 49 Boh Wy
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typee 2 FFE 4 QlH. Stall typed SHolE A AAZS olgolAE

=2 =
A

—

A

=
F7] 30| HIFoIA] YL PR Z40A Stall o] LSS AAoH A
olct. Pitch type &df|o]=(blade) mX]ZH(pitch angle)a Alolste] A &4
o oAl = AXst &Ho] YMGI=E A|ojstH, FA|ZEHf A= S o|=(blade)

= M (feathering)dBl2 5o 2A LHA7|7} FAIsteS Aojst= FAloltt.

Table. 3 Features of Pitch Control Type

o7 WR|ZrZ Aojst= HA =N MPJEHE 58 0E Ao 7hs
o |0 TAIAY @l (Feathering)oll ofet 57195t Als YAZ ARESH
° 7IAE 54 Qo] REFA FA 4 ASEA

oAE FY Ao A #ddF(In-rush) & Ag}t

o7 WX|Zb A At FATA] AdEel AR VAN AR
0 29 A7 A Al fe BAl Sof gt RA|EA HQ
- oy ZF&o] w2 HT J Ao’ &A= O|FO|X|X|] oo} &

ARl Peak 5o TAY 2




Table. 4 Features of Stall Control Type
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74 23 EYl(wind turbine) AJAEIS] A A QI

UER® Fig. 437} 2T}

V h Tr 4 ANE-Ng P
Rotor ) ) g

. Drive-Train Generator

Aerodynamics
y, \ y, \.
Q. Qg
B s
Controller
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Fig. 4 Block Diagram of Wind Turbine System
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3.1.1 &3 Yl AJARI 7] sty =

oro] MEBoA AGstA o] &+ E¥l(wind turbine) A|ARIE &5 OUA|=
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e

AN me Byl p BINLElhy/m*) AL TER], 12 052 [m),
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P= oAl GO A (2-2)
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o= UEpE & Qith 7|4 2.2 ZE|(rotor)e] 214 E[rad/s]o] L, RS ZEQ]

S7mle ojujgict oj7|A g7 dstd & Mg e Z4re Uiy

571 dstA B3 T)[Nm]Ql A (2-4)5 = 4 Q).
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Table. 5 Parameters of Power Coefficient
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g PIMe Gol 42t 53 o] 249d. MWy 32 E¥l(wind turbine) AlA

Ho] A B4 2455 VIECeR A4 F45EY 22 504 F3 E¥l(wind
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Fig. 52 mX]Zf(pitch angle)ol] W& F&B|(TSR)Y 53 74 (power-
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Fig. 5 Power Coefficient VS. TSR(Tip Speed Ratio)
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