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Vibration Monitoring and Analysis of a Small Stand Alone
Wind Turbine Generator

S.H.Kim, N.S.Yoo, Y.S.Nam, J.W.Lee
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Abstract : A vibration monitoring system for a small size wind turbine (W/T) is established and
operated. The monitoring system consists of monolithic integrated chip accelerometer for
vibration monitoring, anemometers for wind data acquisition and auxiliary sensors for
atmospheric data. Using the monitoring system, vibration response of a 6kW stand alone W/T
generator is investigated. Acceleration data of the W/T tower under various operation condition
is acquired in real time using LabVIEW and the data are remotely transferred from the test site
to the laboratory in school by internet. Vibration response characteristics of the tower
structure are diagnosed in the aspect of stability of W/T. Wind data and electrical power
performance are also investigated with the stability problem.

o}, olet & Azk e A FolA HHPL=
AL 7H5 @ 6kW, 10kWH S¥E8 2% FE¢d
Zlo] g A3 AgxE Y Folg. FAH A
4 Te £UEE FHYANE 4YE SR
Hes7] e Uy FH =AM A
g dFstERd] g AFol NN H¥YH
ojop gt} ¥ e HIdo} EFHLAIY F
AH8 Age] 1YPQ @A, dA Jeoidt 72

1. M E

A duel A8 Bl de @7 e
Hae nfst AL BFY, YD, 39,
24, $2, voleva, 29 5 oog mn
oAU Al F7h BAE nEAA D 3
9. 53, HUEY 4 HBAY, At L A4
A9 FHRAe] @ 2At APsn 39

WA sHsAdel Eeigel uel A oA oy
AgozAe FHPgA gY@ T2 2 A7}
223 ojFojxzm ek, HF A, 5d&
*1—‘%1 %, 2#Ql, duia Fol ¥ ¥A 4

& ZxEEA], 1996‘4 ol AA T AN
AYZF AZEL 40%0] etz Qh. P B2
Hgte] FW FY AFL 2 FE™AANA o} 1]
ul@ FFEolu, AP ) I o
& AR gt gngn, A, Qg L AT
7igo] Hdse FF A7/ FAH: 9.
2005 48MF T2l oY FYdA dxt &F
5o} 7% Fold, @ 750kWFe Ful o] A
o ¢EEUx, aWd T LA A Fol

A 2 AZERD Fo dTd AAAA 4F 7]

2 oAl A& dAelt}, o]d FAF Y HZ,
ZYE HF Ade ‘UHy FHAFATC
' 7 2A4Ho] FYEArY HFE FHAL
Z A28 4 g N29g #9383 dg.@
B AFNNE 4537 25 TE =

1) Z9d 2NANFEZY2F G
E-mall seock@kangwon.ac.kr
: (033)250~-6372 Fax : (033)257-4190
2)”4) %{tﬂ ANAFIERY 2T HE
E-mail :
yoonesoo@kangwon.ac.kr, nys@kangwon.ac.kr,
jwlee@kangwon.ac.kr



UEE A2®g 25, 0% 2UH3H
AE T3t 2% S99 Y LAY 72
AY EAE AP FELANY 72
TAE HA SAAA BR=A ngstoof
FoE WAlU®, AAAA Fue AT
2 ol $ vl AR} ©7

AN Tl ot 2 e

r oh o2

2. IyUxolel MY

Ad 297 =Y INVENTUSAFS] INVENTUS 6
Stand-Alone -Version® XA&%tt. Fig.1&
AT 4 FHLH7] olu Table 1& = A Hojt},
B TEE Fig. 191M9} 2ol 4719 2¢ 7o)
Aol E(guy cables)® XA @}, =g, dile]
AFE dAstes 409 gz 349 SAdy
T 42 BYE 3 Wgoz sAdg. 7=
§ dgos A" EYe 7ixYodr Ho=m
NZA=o}, W Zo] vzl Ao AH2E =
olt}, UAXE A8t FAlEL HolFozH,
@ AgTozE BHs)g AAste o] shss

Fig. 1 6kW W/T test model.

Table 1. Specification of 6kW W/T

rated power 6kW

hub height 13m

rotor diameter 6m

number of blades 4

operation speed 80-145 rpm

rated wind speed 10.5 m/s

cut-in wind speed Im/fs

cut-out wind speed 30 m/s

survival wind speed 60 m/s

power control system clf:rf;g;ol e cﬁ::\dgee pitch

yawing control wind vane
rotor blades : 48kg

weights machine nacelle : 208kg
tower : 220kg
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Fig. 2 Block diagram of the acceleration
and wind condition measurement.
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Fig. 3 -Acceleration measurement set up.
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Fig. 4 Water fall plot of W/T vibration.
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Fig. 5 Frequency spectrum at 146.7rpm.

Windspesd vs Rpm

Fig. 6 Wind speed and rotor speed.
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Fig. 7 Measured power curve v.s. INVENTUS
power curve.
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