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Stage2/2+3A3iE
BA-FLS-NXSHAETH & B EA

7EIIF52RZ OWA Stage 2303/, X

INERTRAFHMERARENE

ERR. KEkmRaERESSER (TS

(ZX300M.WindCube Offshore)

i3 7 OWA Stage 2+iAiF. 3%
BN RERRE=FRE, 25
IECATEREE XM

RiE) BE—2, FRESIHEITYHE Stage 2+iR4E,

Height (ZX1346) Height (WLS866)

K 6lm 71m 91m 101m 11lm 6lm 71m 91m 101lm 11lm
Xnmws (>2) 0.990 0.986 0.984 0.998 0.983 0.992 0.992 0.995 0.995 0.987
Xmws (4-16) 0.991 0.987 0.985 1.000 0.985 0.992 0.991 0.994 0.994 0.986
R2mws (>2) 0.988 0.989 0.989 0.988 0.987 0.988 0.989 0.991 0.991 0.991
R2mws (4-16)  0.982 0.983 0.983 0.982 0.981 0.981 0.983 0.985 0.986 0.985

Mwmwp 1.004 1.005 1.006 1.006 1.006 1.001 1.002 1.003 1.003 1.003
OFFwwp -3.019 -2.069 -0.435 0.160 0.854 -3.046 -2.078 -0.423 0.338 1.075

R2mwp 0.991 0.992 0.990 0.989 0.988 0.988 0.991 0.995 0.996 0.995

MBETI 0.002 0.003 0.003 0.003 0.002 -0.001 0.000 0.000 0.000 -0.001

1R4E IEC 61400-50-4 AT AN RHE E#HIT

WLS866% = EHARATF1.98%

20244E18, BA-FLS-NXSHEEHEF S T%

HE 1 ZX13468 BB R KTF2.00%;

Molas B300MLLOWA

Stage 2R AELERLERIBETEIRNELSE = A VIMDNVIAIE, BAE
MEHEF B EXETOWA Stage 2INIERI= 5o

BA-FLS-NX5 (Molas B300M) verification results

KPI

220 200 180

OWA database completion  yes yes yes
IEC database completion yes  yes  yes
System availability [%]

Data availability [%] 97.3 975 97.6

Concurrent availability

for verification [%] 903

90.4 90.6

Wind speed correlgtlon

coefficient, R 0.999 0.999 0.999

Wind speed correlation 1011 1.011 1.011
slope,m

Wind durectloncorrelatlon 0.999 0.999 0.999

coefficient, R?

Wind direction slope,m  0.999 0.999 0.999

Wind direction Offset,b[] -0.1 -0.1 -0.1

Verification Height [m]

159 156 140 120 110 100 80 70 60

yes yes yes yes yes yes yes yes yes

yes | yes | yes | yes  yes | yes | yes  yes | yes

98.7

97.8 97.8 97.9 983 984 985 985 985 985

90.8 90.9 91.0 912 912 912 91.0 90.9 90.8

0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999

1.011 1.011 1.011 1.011 1.011 1.011 1.011 1.010 1.010

0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999

0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999

01 -01 -01 -01 -01 -01 -01 -0.1 -0.1
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2023%48H BRaNE [F5] 2024%9H BRA XK [E8]
2023598 BRENE [Hh] 2024%108 B3R A KR [FRIE]
2023498 BEMNE [BE] 2025%6H R
2023F108 BEBXE (BN 2025%E9A8 BB A X (D]
2024478 BIRANE [1BE] 20254108 BN [E1818]

BB RIENBR TR
mig LR TNRALE, EH

20235108, BA-FLS-NX57E X E30iE
EEFRE = IRERA ISR

B A FiX (ZX 300M. WindCube Offshore) NS HIFFE S ELK
BT A OWA RoadmapRIEL AT &,
Height (ZX300M) Height (WLS866)
kPl 6lm 71lm 91m 10lm 11lm 61lm 71lm 91m 101lm 11lm
SA (%) 100 100 100 100 100 100 100 100 100 100
PPDA(%) 98.31 98.41 99.01 98.71 98.81 96.33 96.33 96.23 96.13 96.03
XMWS(>2) 0.981 0.981 0.986 0.993 1.001 0.988 0.989 0.992 0.999 1.006
R2MWS(>2) 0.994 0.995 0.995 0.996 0.991 0.993 0.993 0.994 0.994 0.988
MMWD 1.010 1.010 1.008 1.008 1.008 1.007 1.007 1.006 1.005 1.005
OFFMWD  0.795 0.827 1.043 1.042 1.167 -0.175 -0.091 0.029 0.088 0.203
R2MWD 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999
nE

20224F118-2023F 28, 28BA-FLS-NX5ET TR &R SIEHEZHSE
T20ENEERAEEW, ENEEHEEREE25VEL L, BT
FH>99.7%:;
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W/ = EEAMMFRE: BA-DSL/TSL
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DTLU Wind Energy LC 1-253 (EN)-RO

DNV

DNV Enargy Systems Garmarny G » Brockiors 18+ 7457 Hamburg DNV Energy Systems
Renewables Northern Europe
Department Measurements

Calibration of Dual Scanning N
Lidar Molas 3D units 20 and 21 Sk 12045 e

Date: Tal: +48 4856 8010
2024-12:20 Fax: «49 4856 901 49

Technical Letter L-15-A, Acceptance of DSL for WRA and EPA

Duad scanning bidar (DSL) s & that employs ppter wind lidar units positioned at a set
distance apart, 1o measure wind speed and dwection at some distance (up to several km) away. A typical application is
to position the kdar units al the coast to determine the wind conditions at sea.

Tegether with Vaisala, DNV have published a white paper describing the key aspects of a measurement campaign, from
planning through 1o reporting. The method therein are based on a long track record of successhul
and are 1o the maturity of the and the

DNV have conlpmed wmﬂ luouru- assessment (WRA) campaigns using DSL for clients arourd the workd, Al DNV
i ; g melhods
Mathieu Pellé (Measurement Engineer) ool S ihes Intie whila paper.as el (he HELO guidsines ta
Elliot Simon (Measurement Engineer and Review)

DNV's energy production assessment (EPA) leams accept DSL that have been in
accordance with the NEDO guidelinegs and the joint DNVIVaisala white paper for use in EPAs. The tools developed
within DNV ensure results and wes and traceabie as
required for EPAs

Akey 1o any DSL ign, i& a thorough unit verification. DNV have developed a tes! selup

to vewify and calibrate scanning lidar systems at their test site in the North of Germany. Measurement uncertainties are
derived based on the IEC 61400-50-3 approach for nacelle mounted lidars, and have been shown to be comparable
with other ies, the langest y driver baing the uncertainty of the reference cup
anemometer, DNVs test site has therefore been designed to offer the kowest e y possibie (]
the IEC 61400-50-1 standard

Given a well-designed and planned measurement campaign, DNV are confident that DSL can be deployed as a
standalone sohution that provides robust and accurate wind measurements.

Sinceraty for DNV Energy Systems Germany GmbH

DTU Wind Energy %’/M Z--‘a-‘" >

[]T i Setphan Fiedier Richard Fruehmann
Riso Campus Team Lead Lidar Sendor Engineer

> Roskilde, Denmark Wing 3 Turbing Testing Wind & Turbine Testng

—ap December 2024 Mobde: +48 170 631 7179 Mobile: +43 170 325 2407

staphan fiedler@dny.com richard frushmanng@dnv.com
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Molas 3D WindCube Scan series
- IR AMEEE 15km - IR AMEEEE  10km
- BB ¥EE 1 15/20/75/120m - BB S ¥2R 1 25/50/75/100/150/200 m
- KFEHESEE 1 360° - KFEFHESEE 360°
- EERRSEE:-10° ~ 190° - EEFAREE:-20° ~ 200°
- RARBEMEER:-50 ~50 m/s o) - R RENEEE:-41 ~ 41 m/s Je
- KK 0.1 m/s " - REREE:0.1 m/s - '
- IhEE: - ThEE:
S R300W BB R 1100W

'1‘&%5&@2%#?1000W .*&ﬁ%;&rg%{#FlGOOW

@R
- ZHF100V ~ 240V EEIEN
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B R RY - APBAKE: 10000 ~ 20000W
- fHBIR 7 & FBATL: 550W X 2
-SmE B MBERUER TN
- EiZEEEME S (DMFC) (B ERMNERTNES

FBITEE - $RESE H5th 10000Ah ~ 20000Ah (12V)
- SBAREH
Eprea - SRS
- SRR
- et R
EPT - EAEBERE
- RBEGE
BRLS G - R ERAAHTIETIS, IS T
Rk x 2
N TANINEE SR X 2
= BT
-E
MRS Rk - SRR KR R S MR B AM SIS TE R
-4Gx2
BARS -

- BEERX x 2 (A%, EB TS mETNMNEBEN TR
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TR RS

pat SUN

KT

FiE

SRR

EfIRR

MIERR

BARS

-BHf#:5m
-BEE:3m
-EE5t

- #E 775t
- 451 AR

- KR >2m
- KRR EE6t+ LtEH, SRt R B RE

- BHERI RS

- BEREEX2
- BEREX2

- KR XL [Ex2

- BRX2 (BRKE. B RS RAKS. EERH. TR B A KR )
- Bx2 O Rm, I EFIZKRIRERR)

- IKRX2

- 7KEx2

- EEX2

- ZEE5th4E 1 2000Ah@12V
- XPHAE: 784W

-AISER%

- fATATx2

- FA:0-360°

- I3 IA#5E10.08°
- ENIFEE :0.6m (7K F, SBASHER)

- BRSET ARG HRE RRFE EHE
- EREPRE I RORE R OB RE R AR UEF
- BER2  AIERIREXEHAHIINIIER

- PN EITAR

- BEB®BE AHER
- B EhiB15:4G/5G
- BIEM : WiFix2. RJ45. I& oF
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TEREWMNFRLE: BA-SUBSEA-NX2

BRENNASKRE—NSEER. BEEXNLEWNT G, TREFRAMMIUSHN KA IR ENMIRIT. RALL UMERES?
7 N%0T M), RIESETERERBIE. 73RBS L 2GR K h R, BRI AR E K BIE 4E R AN,

Ae ssusmmm
- F R R R L G B
T TSR RS
- UVBSSHA, (RAE AR 2
(RERETA, B MLESIRE

SHBRSERS

* WSDRIRILFFHE, BIEFEK
* WEEMAED, HBETBXL
- RKERERES, HiRigE T 20U

BRARSEHK

R~ 1.94*1.94*0.7m
FShES £9600kg
FEEEMTE > 1 MPa (@100m)
RITHEEARAYIE = 400 %
TEKR <50m*

* &I ARERREIEA < 50m KR, T 50m BURKIN 75 SR AR FE E

5%, 400K+EE KL
- BRI RS T
- —RAGREN R R T EE TR
- RIBREERER S A0 L B4 P ARBY AR AR

HTIRiREE
« AREC/K AR, SRRK T AHZARIREY
- WEBKEEAT, SRELE B WNIEGERIE
* IR, RIS/ RS RS R

[]

EnamER 0~50m

BRI ERAIKR <60m

TR ERE MEER +1% £0.5cm/s
KBS (FREC) 9-14 kHz, &iz1500 m
IKERRRER WEIMRI BT (BEHF200kg)
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20235 #]BA-SUBSEA-NX27E & /88 1E#1T 7 A EA2 B B9KSCEEENLN, BITHEIR &R B RIF. REMNERORR KR EHIETE
E515100%s.

wimgitE (0.6H)

S (m/s) SR = (0503
N [ ] 'o 7:1.0)
S e . (1.0:13)
W (1.3:1.7)
1.5 >1.7
1.0
0.5
0.0 T T
2023/01/01 2023/01/31
RRGHE
EEE (m) R EBERE -y
8 - EREB -_— 52— Ks —_— RAEE .
7

2023/01/01 2023/01/31 2023/03/01 e -

REHAE (s)

— A — REAR — BTEH

N TR it |
{
2

2023/01/01 2023/01/31 2023/03/01

MMIRHZERBIRAE

MMBANZBERRERABDR—REHR e E T, A FF) L O +86 139 0629 0779 /+86 136 6663 0351
AR EMEEIRFEER~ AR HIRHSTENSHE i St ALK

MR R EWVHNTRERS, SEFEZAFELRE, IEFHX o
KB il https://www.blue-aspirations.com
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T ABIMAR-IEER —S: BA-USV-NX12
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