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Data Introduction
AlIS & ADS-B concept

AIS Data ADS-B Data (& FLARM)

Automatic identification system Automatic Dependent Surveillance — Broadcast

» Required for vessels:  >200 BRZ Required: Voluntary, but common
» QOperating frequency: VHF Operating frequency: 1090Mhz

= Operating range: 20sm Operating range: < 200km, limited for low

attitudes (earth curvature)
Transmission interval:  1s
Open Sky Network: Voluntary

= Transmission interval: 2-30s
= Danish Data set: > 8TB
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Data Introduction
AlS - data
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http://www.marinetraffic.com/

architektur und

OptiWind O&M bauingenieurwesen
Example Density Plot Opthlnd
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Performance optimization
of O&M activities
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Data Introduction
Project Validation
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Data Introduction
SCADA data

SCADA data

» Supervisory Control and Data Acquisition

» Alpha Ventus data provided via BSH portal

» Differenten time periods, time resolution and parameters
» Used Data sets:

« AV1 - AV6:
AV-0x_Operating Data Interface Rx Scada System

« AV7 — AV12:
AV-09 Operating data interface Mx
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Senvion/REpower 5M

VVVVV VYV VYV VYV LYY

[<J<J<

AV-00_Electrical measurements, compensation system UW Offshore
AV-00_Electrical measurements, high voltage side UW Offshore
AV-00_Electrical measurements, undervoltage side UW Offshore
AV-01_Operating Data Interface R1 Scada System

AV-02_Operating Data Interface R2 Scada System

AV-03_Operating data interface R3 Scada system
AV-04_Acceleration measurement, Jacket acceleration measurement
AV-04_Acceleration measurement, Pile acceleration measurement
AV-04_Acceleration Measurement, Tower Acceleration Measurement
AV-04_Meteorology, hydrology, ecology, hydrography
AV-04_Meteorology, hydrology, ecology, meteorology
AV-04_Nacelle and rotor, hub Blade connection

AV-04_Nacelle and rotor, hub Blade connection

AV-04_Nacelle and rotor, nacelle

AREVA/Mulibrid M5000

V V V V VV VYV VYVVYVYVYVYVYV

(< I < N < N <

AV-08_Nacelle and rotor, hub blade root

AV-08_Operating Data Interface M8

AV-08_Profibus M8

AV-08_Strain-Gauge, Strain-Gauge tower, tower above access area
AV-08_Tower

AV-09_Operating data interface M9

AV-09_Profibus M9

AV-10_Operating data interface M10

AV-10_Profibus M10

AV-11_Operating data interface M11

AV-11_Profibus M11

AV-12_Operating data interface M12

AV-12_Profibus M12

Electrical measurements, compensation system UW Onshore

Electrical measurements, high voltage side UW Onshore
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Data Introduction
SCADA - Data
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Applied data

Alpha Ventus
' 1000m | DAI Alpha ventus
_‘ MA
Sylt « Commission date 2009
* 6 x Multibrid M5000
$'|’ ( 6 Anlagen « 6 x REpower M5
FINO 1 Multibrid M5000
GR?SL""ESI‘ 5M Reviewed period:
q (7 - 2023-2025
o S
jeemTTITTI g(; Used data sets
NORDSEE . AIS Data
S { (FhG IWES data)
Detailkarte alpha ventus Seekabe/ ‘.‘ He!go!and

 ADS-B Data
alpha ventus (FhG IWES data)
« SCADA
Cuxhaver (alpha ventus, BSH)
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Applied data
FhG IWES LogReview — AIS data
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Applied data
FhG IWES LogReview — ADS-B data
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Data Validation
AlS & ADS-B data

AIS Data ADS-B Data (& FLARM)

Automatic identification system Automatic Dependent Surveillance — Broadcast
* Turbine Access (total): >3.000 « Turbine Access (total): > 1.500
» Turbine Access (AV1-AV6) : >1.400 « Turbine Access (AV1-AV6): > 600
* Nb of Vessels: 19 « Nb of Helis: 9

@)jrshipping.com
@ flightradar24
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Applied data
Alpha ventus — SCADA data RAVE

RESEARCH AT ALPHA VENTUS

1
Time stamp R1_Wyaw. | R1_WGEN/| R1_WNAC/ |,I31_WNAC/ R1_WTRFT RI_WTRF/| by
Mean Spd.Mean [WdSpd.Mea|WdDir.Mean| TrfGriVAr.MjJ| TrfGriWW.Me ; )
n - - AV-0x_Operating Data
deg° rom m/s deg° VAr MW Interface Rx Scada SyStem
01.01.2023 00:00] 176 1169 21,6 180 08 5075
01.01.2023 00:10] 177 1170 225 181 95 5086] WTG: (Repower 5M)
01.01.2023 00:20] 176 1169 23,6 179 08 5085 . AV1—AV6
01.01.2023 00:30] 176 1169 226 180 99 5086
01.01.2023 00:40] 176 1169 23,6 182 97 5009
01.01.2023 00:50] 176 1169 222 181 97 5106 arameters
01.01.2023 01:00] 176 1170 222 182 100 5099
01.01.2023 01:10] 176 1169 227 181 99 5105]  Time Stamp
01.01.2023 01:20] 176 1169 21,4 179 97 5102 + WNAC WdSpd.Mean
01.01.2023 01:30] 176 1169 22 180 97 5115  « WTRF THGriE.Mean
01.01.2023 01:40] 176 1169 215 182 96 5114
01.01.2023 01:50] 176 1169 21,1 182 97 5111 .
01.01.2023 02:00] 176 1169 21,9 181 100 5112] — Indicator WTG Status
01.01.2023 02:10] 176 1170 21,4 181 102 5112
01.01.2023 02:20] 176 1169 21,1 180 103 5112]  Data: (per Turbine)
01.01.2023 02:30] 176 1169 20,3 182 99 5115
oo 2o oot ool sal i —io—ana|  Resolution 10min
01.01.2023 03:00] 184 1169 19,5 178 99 s112] [0 eipoIntS-Ho7-62:
01.01.2023 03:10] 181 1169 19 177 101 5099
01.01.2023 03:20] 176 1169 18,2 177 99 5104
| |
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Data Validation
Data Quality

Distribution of the turbine status Zustande:
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alpha ventus
Generalized Year

Data distribution:

visits per year/ WTG

A
B Jahr 2023
B Jahr 2024
Trouble shooting Trouble shooting
Jahr 2025
Gesamt
/ Maintenance Campaigns
)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Generalized Year
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alpha ventus
Response Times

Response Time

Overview
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Summary
AIS, ADSB and SCADA data

Performance optimization

« Combination of AIS, ADSB and SCADAdata | “*"
« (General concept works
« Data quality is key

30%
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Discussion

Professur Baumanagement - Prof. Dr. Marcel Wiggert Htw saar |



htw saar |

Prof. Dr. Marcel Wiggert
Baumanagement

Hochschule fir Technik und Wirtschaft des Saarlandes
Goebenstralte 40
66117 Saarbriicken

+49 681 5867 440
marcel.wiggert@htwsaar.de

baubetrieb.htwsaar.de

Professur Baumanagement - Prof. Dr. Marcel Wiggert

htw saar


mailto:Marcel.wiggert@htwsaar.de

	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19

