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A Comparison of Offshore Met-mast and Lidar Wind Measurements
at Various Heights
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Abstract : There is a need to substitute offshore met-mast with remote sensing equipment such as wind lidar since
the initial installation and O&M costs for offshore met-mast are quite high. In this study, applicability of wind lidar
is verified by intercomparison test of wind speed and direction data from offshore met-mast and wind lidar for
simultaneous operational period. Results at various heights show no statistical difference in trend and size and data
from wind lidar is found to be more accurate and have less error than data from offshore met-mast where error from
structural shading effect is significant.

Keywords : offshore met-mast, wind lidar, wind measurement, wind speed, wind direction

1.A 2 AB50E hA == FAlolot. AAASANE o] 88 A5
7S 1A Fart glol 7] NS tiE =Y ol
9 = SleiAs AR e B9 717 AAE S =k ofyel, A RS Roletal 5 Askrt gl
&k o A oe] st szold F5) 5] V1EE w5 | 713 A5 el vl sttt oh, ARIRIS B
Aol H sttt o5 flato] FHEA| JiLAR= 0] 100m B B2 @7shs 935 Ak 1EC-61400-12-
o ol2&= 7VES skl A7 B sk, 71 1(IEC, 2005) Z=3= Measnet(Measnet, 2016)3} 22 =77 7|
o= AW O R 10~20m IHAOE 7} ol FE5A| Y & T&allok sh=H), IEC-61400-12-1914% 71V} 1%
T 52 ASAA7E AAE o] A ] 7 %7 5ol 93t BE7IFo 2 AAHO 2 OH, Measnet
T W7V AR 7] AARRe] 2 ek ofdE)t {4 (Measnet, 2016)°l4= AAASHHE AR A5 H5EAL
B UG Wol At sl el f1A18k o] 100 mell £ AR S AABkL Qlo] sfjellA= oF#] gheort Zgnle
o|2& gl AAE v ASAXE 2Fslok sHAIRE 8 gk HSAkel ek AA AR A S ALIZE 58 Aol 7
dEe] o w A7) F2o] oY) wiell FA R & < gholvh el tigk A At S AR, Sl
oS eiot USR] AT 44 Tk K5 FR W AP Gl M Folrhsl 71T wUSAe vl AT
Soll Ak o2 A= T8 FAIE BEA 5 = Schmitt et al.(2013), Kim et al.(2016) 5ol °J3 3
HOZ SFRANME 344 ol Abgol ol Y] ¥ H b} glom, B AR ANES} B AiE HolF
S35 FH7 95 of# Aol Atk B3 Kim et al.(2011)S 2ho|the] 13 #= A=
Z+ 2}o]th(lidar; light detection and ranging) ¥ 2] ¢ o ¥ 9] AUl(sodar; sound detection and ranging) “JH]
A{S7 9 e E TS o] 88k o A #5 Y o} Rlwalgi=d] golvkel Atk #5430 B 74 9 vlA
2lo] Fxp Al gnlE AAste] o)A Fee o] &3 A EEof AR 7H-ERR] AARRAIZE 9o, ©F 400 m
#3517 2] A 2 2 1 -9 (Corresponding author : Ji Young Kim, KEPCO Research Institute, 105 Munji-ro, Yuseong-gu, Daejeon, 34056, Korea,
Tel: +82-42-865-5344, Fax: +82-42-865-5369, jy_kim@kepco.co.kr)

12



a7t 9= glojrte] ol

o)l el gttt Agul 7t iﬁ} el vlsj zks 7+
E AgEr tha A yUeRdS ER18H3IT Kumer et
al.(2014) 3=°] 1 km ©)/d2] iﬁd%ﬂ 7Fsgt 270 2ol
U o] g3l glo] & Aol vl wsksil=t] 125~1,325m
el %17}011*1 A8 ABE7F 0.95~0.99% UER= 2
= RIS} Qi s delx ] HFAHIE S Westerhellweg
et al.(2010)°] =< FINOI 3717 dgoA 1d 545
£ vlwg AZE glo, ol #EA I A2 & Y
A3 gRlsigint. o)) Atel2 = W kol gu] 2t
ZJH H5FALE B A vas® E40] gl s &
Utk o]e] & AFelA = A= golohE o] &3t 3
%71 i —% 2h3] EﬂxﬂgL 3;1le°11 EHO}O% ZH74 5 ob—

-

-~

2

Ahd7VEst 2= gojrte] B4 B5ARE Hlas) 4
3}9] Fig. 19} 2] a7 1ded slmsg 15 S35l 2= 2
ot} M| sto] TA] B=E SaE 01, Table 13} 7o)
A5 Z shi sk H**s}ait‘r. BT 135 Al all e

7RI afele] 21A50] 201197
31 9hom, P el A AR Ko

FTYASAT v 13

et al.(2012), Kim et al.(2015), Kim and Kim(2016) 5l 2]
S0l 2748 w7} Gk, 1= Tole AulE 19 £ABF
07 wo]d T3 TS FYsH= XA Leospherer 2]
Als& ARSIl o] ZHle o Zﬂlz-c Table 29} 231
9] APt R o =Y 7] 5o ool E &
of I o) g Aol B4t FFS S A= 3
28 SolHE Agstaes Tt gl 1P672] W) R
A7t Eo] Qo] 3l $d HFellA b o ® 4] &
o] 7¥s gt zlo] SAolh,
Table 1. Measurement data of HeMOSU-1 and wind lidar

Period 25 Aug. 2016 - 16 Nov. 2016 (84 days)

Wind speed and direction
(used only over 1 m/s of wind speed)

56, 76, 97 above M.S.L.

Variable

Height (m)

Time interval 10 minute average of 1 second data

Table 2. Specifications of wind lidar
40 to 200 m of height

Distance range

Speed range 0 to 60 m/s
Speed accuracy 0.1 m/s
Directional accuracy 2°
Number of heights 12
Sampling rate Is
Size (L-W-H) 543x552x540 mm
Weight 45 kg

45 W (nominal)

Power consumption 100 W (maximum)

Fig. 1. HeMOSU-1 offshore met-mast and wind lidar.
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Fig. 2. Data availability at each height.
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Fig. 3. Daily precipitation, PM10&PM2.5 concentration and data
availability of wind lidar.

Z1a) A

S|

rETh AkE 7S A Q1S 2haA) Fig 33 o] o1t
7 PIIEARS] A A AkE st A PMI10 9 PM2.S
FTE ARE o] Y A7 HgEY 8 vlwsksith
kA 4708k Kim et al.(2011)2] <A ze}l 2] & A28
A& gty 7H-E A 9 o] T rIAIvA] E
Soe] AATAIE 2717} ol 7€ A7 vk wA|
A 57t S AE EACA 0] 400 m o)Fe] 1FHS
off mE Axs FAl o, 2 Aol s gl 7
o]l 3=0]7} 200 m ©]5FE A oM ASAH = T
o] ¥ FH e ARG witel] 71 At A
Q1 Hlw7} o2 <= Stk ¢Iqtef] o] 8-E PMI0 5% A}
9] 9 A=9lo] WokA|Wk PM2.5 F AR 9} WH35o0]7}
ARslo] A=p71o] 48 PM2.5 B 5 Wslol] W glo|t}h o
25 7H-E2] WlE vlwElE 4 SISl ti7]] mAd
STt gt #EARS] 7HE] ARAR] dEs =t
1 1] oo, A5AY 7 7 71 0] 200 m AR E
B 797h A 4E o] W PM s 27t #4142 9 AR A
o] TAsk 7hsAdo] ol FF 9lSS o= A% e e
Atk olell tiaix = Bt 7] SRS FRlske] 4

Q7 QAT o)) o] AAASAN]) B4 7]

(|

=

=
=

SOt
o]

o ko

e

A

o] WRE = AP E HAslelEs dY7IFE o] =
s olgot] FFESEATE 7V TEERTE T2 ol

= Al ] flste] 71de HAdetel] A= ]l Fig. 5+
7} ol 574 F8 71V S5 ook F511E o
ERjm, 0] S6 me} 76 m AyE K 9A] FFAIL L] vigt
o] & 75 71 Ao ® TP F5o] oF 20~60% 1
AEE S ER1E 4= Qe whebA] ofd) Hlwl A ellA= %
o] 56~76 mellXE AP WIS 70°~120°, =0]
97 mellA = 162°~170°%2 A7 te] 7711 djell 9l AaE



Fig. 4. Plane structure of HeMOSU-1 mast(@76 m).
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Fig. 5. Ratio of lidar wind speed to HeMOSU-1 mast wind speed at each wind direction and height.
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Fig. 7. Comparison of wind speed measurement between lidar and HeMOSU-1 mast (black: all data, red: excluding shaded data).
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Table 4. Mean wind direction difference between HeMOSU-1 mast
and lidar at each height (g;: wind direction difference
(vane-lidar))
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