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The study of load measurement on U50 wind turbine
Joosuk Cho, Byeoksoo Hong, JoHyug Bang, Jinil Park, Jiyune Ryu, Kyehwan Gil
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Abstract : This paper addresses the measurement of structural loads on the Unison U50 wind
turbine. The load measurement are carried out to determine the actual loads acting on a wind
turbine. This_ 1s needed not only the certification process but also improving the technical
development for prototype wind turbine.

The measurement system is consists of measuring load, operating quantities and meteorological
signal. All data that occur during the operating of a WI are stored the data acquisition system
automatically. With using the measured data, load spectrum and equivalent load are evaluated
according to 1EC61400-13 "Measurement of mechanical loads".

Nomenclature st7] 93 FEEHCY 24, B3y, 44 T
ANE AAH5 53 N2RE FH5 dold
L. : equivalent load £ FHstn EMs dFSA Aol BAT
R; : load range of the i" class of the fatigue load o, EF IFSEAFL FRAHALE dAHL B
spectrum 249 TAWAIE ARsed oy FaW
n; : number of cycles in the i™ class A8E AT B =FS UM AR
Neq : equivalent number of cycles 70KN U350 5_ & %o;‘{‘ ﬂ% .tH 902 [EC61400-13°
m : slope of S-N curve for the relevant material wetA TS S TARUT
subscrip 2. SIEFE M=
WTGS : Wind Turbine Generator System o AANET o THRIUIA ALY, @S
RFC : Rainflow Counting Method N
IEC : International Electrotechnical Commission 1) RUSFASA JjEHTLS
WS : Wind speed E—ma!l : jscho@umson.co.lfr
_ Tel : (041)620-3427 Fax . (041)552-7416
TI : Turbulence Intensity 2) SUAZAIF Al 72HPA
DAS : Data Acquisition System E-mai! : hshong@unison.co.kr
PLC : Programmable Logic Controller Tel : (041)620-3425 Fax : (041)552-7416
3) FHETAE A 7|gd T2
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Fig.1 An Overview of UNISON U50

2.2 SIE5E AMAH 74

G55 A A 7IFE YFo EF &
T A, 33’7'“3 Y dAd7 9], F2(main
shaft) Bt} TAA AEFHAARE AL L3t
7IAA aFE EAIT. EAS JAAZEY
(meteorological mast)E AM&3te] F & 7)o
s e vl 542 &A(§. AAgs £
A7) &4 Ao g NS E £33, o
H2o 355 A" FAo] vElY .
271 9 Ni\_ <¥8¥(slip -ring)& %Bﬂ/ﬂ
CAN-bus &4l W2lE ALE3ld LA dxlg
A RER 7‘1-6—%1‘3} EF FH9 AMIE Eﬂiﬂnﬂ
EZ(Telemetry)E AlEdlM FAZEZ A4 d
o, J2|u ddvY A B diE AEzse
PLC(Programmable Logic Controller)olA o}g =
a9 HHZ FAZEZ ALY, 24 254
AsE A3, 713 #38 213, 89 A3 5£ o}
gE 19 %Eﬂi El- 9 3}-3- 9 ’55‘]5101 ﬁl% 1:1]0]
B 3 #X (Data Acquisition System)Z A4
Hol HFZo2 dolg £ zgadd A3y
O, BE1L 35EH AlA29E o)A Az
ANZEo] YE o),

Fig. 2 Schematics of load measurement system

Table 1 Recorded quantities

Location Channel S?l:;:;e unit
Edge~wise bending 50Hz KNm
Blade Flap-wise bending 50Hz KN
vain Bending, O 50Hz ki
Bending, SO 50Hz kNm
Snaft Torsion 50Hz kNm
Bending top, O 50Hz kNm
Bending top, 90 50Hz KkNm
Tower Torsion top 50Hz KN
Bending bottom, O 50Hz kNm
Bending bottom, 90 50Hz khm
Wind speed, hub 1Hz m/s
Wind direction, hub 50Hz '
Mot . Mast Air temp, nacelle S0Hz T
Barometric pressure 50Hz hPa
Precipitation, 2m 50Hz -
Yaw position S50tz )
Rotor position 25Hz
Status Generator speed 50Hz rpm
Blade piteh 1,2.3 S0Hz '
Break pressure 50Hz bar
Electric power 50Hz KW
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b. Installation of load ceil

¢. Loading of blade flap
Fig. 3 Mechanical calibration
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Fig. 4 Experimental data of mechanical
calibration
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Table 2 Capture matrix
Bin\o 3 |5 [7 |9 [t1 ][5 17.15121332527%lol
" 3 |s |7 [9 [11[13 [1s {17 [19 [21 |28 |25 |27 |20
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Fig. 5 Load statics
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Fig. 6 Extract of time series for different

wind speeds
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Fig. 7 Equivalent load
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Fig. 8 20 years load spectrum for different
wind speed distribution
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Fig. 9 Frequency analysis for different wind
speeds
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