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Metocean and Environmental Design Criteria Data
for Floating Offshore Wind Turbine Platforms

Although the epicenter of the offshore wind industry has
traditionally been in W Europe, Asia is quickly emerging as
the next offshore wind energy hub, with Taiwan considered
one of the top investment destinations for offshore wind
development worldwide. “Asia is at the dawn of development
of its offshore wind market”, explains Mitsui’s COO, Yoshio
Kometani [1]. The Taiwanese government’s 2025 target of 5.5
GW is attracting investment and developers from international
players as Oersted, CIP and Gamesa, and local Taipower and
Yushan Energy. Regionally, they are second only to mainland
China (which is 3rd in overall global capacity), but differ
from the mainland in that the Taiwanese government has
adopted an attractive framework (via their Thousand Wind
Turbines Project) for encouraging both international and local
investments for long-term growth in offshore wind energy,
including an aggressive 20-year feed-in-tariff (FIT).

Img. #1. Formosa wind turbine: powertechnology.com

“Asia is at the dawn of
development of its offshore
wind market”
As in the offshore Oil and Gas industry, offshore wind farm
(OWF) projects require accurate and adequate meteorological
and oceanographic data throughout the project lifecycle, supporting energy assessment, engineering design and operational safety requirements, and Environmental Impact Assessments
(EIA). While Taiwan’s policies are OWF friendly, the weather
can be another story, with typhoons (e.g., satellite image of
Typhoon Maria on right , the most intense tropical cyclone of
2018., Img.#2) and earthquakes posing a significant risk to infrastructure and safety. Taiwan gets hit by typhoons ~ 3-4 times
per year on average, with an annual maximum of 7 typhoons in
2001. As such, paramount to the design and operation of an
OWF is a thorough understanding of the environmental risks.

Img. #2. Image from Himawari-8 satellite.
(Japan Meteorological Agency)
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Xylem Analytics has such experience. A recent report (2017)
by Dr. Magdalena Kempa of NIVA and Dr. Anders Tengberg of
Aanderaa, described their work for the Wind Turbines Platforms
(Wind-Tu-Pla) project in the southern Baltic Sea. The objective
was to characterize the design, handling and economical
aspects of offshore wind turbine platforms in Polish coastal
waters. One such platform that was selected as a frontrunner was
the Tension Leg Platform (TLP), shown in Figure 1. The project
was a cooperative of partners including Gdansk University of
Technology, Nauta Shipyard (Poland), and Norwegian Institute
for Water Research (NIVA) and Aanderaa (Xylem) of Norway.
The Wind-Tu-Pla scope included metocean and environmental
data collection using six different systems: two meteorological
and four oceanographic stations (Table 1). An Aanderaa RDCP
and SeaGuard RCM were deployed from 2014-2017 to measure
water column current profiles, bottom currents, waves and water
level, dissolved oxygen, salinity and temperature. A SonTek
CastAway CTD profiler was deployed from ship multiple times
to collect high-resolution water column CTD profiles (Figure 3).

Date
Field Work

RDCP:
Curr 30 leve +
Surf, Waves,
Sal, Temp, O2
Total: 192d

2014
Oct 23-24

Deploy,
2hour interval

2015
May 5-6

Recover
& Deploy

2015
Oct 19-20

SeaGuard:
Curr bottom,
Waves, Temp,
O2
Total: 348d

CastAway:
Surface
Sal, Temp water drifter: Surface
column profiles
currents
Total: 43 prof
Total: 4 depl

Met Station,
Leba: Winde,
Temp, RH, Precip, AirP
Total 46d

Met Gdynia:
Wind, Temp,
RH, Precip, AirP
Total: 900d
1 min data in
real-time

9 profiles

1 min data in
real-time

Stuck on wreck

2016
June 8-10

Figure 1: Scaled model of TLP platform in preparation
for wave tank tests; and overview drawing of TLP
wind turbine design considered most suitable for the
Southern Baltic Sea site.

Depl 10 min
interval

2016
Sept 13-15

Dive expedition
only release
recovered

Recover
& Deploy.
Full data set

2017
Spring

Lost

Recover.
Full data set

16 profiles

Installed on light
house. 1 min
interval, new
sensor

18 profiles

Data Oct.19Dec.3, max wind
28.6 m/s

1 min data in
real-time

Data Sept 14-22,
28-30. 2016

1 min data in
real-time

Data Sept 14-22,
28-30. 2016

1 min data in
real-time

4 deployments
during 2 days

Table 1. Summary of measurement systems used in Win-Tu-Pla project.
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Max wind 28.6 m/s
from West
Nov.30,2015

The local measurements supported calibration of a NIVAadapted GEMSS model to calculate extreme current, wave and
wind scenarios, which in turn were used to provide key design
criteria for the turbine platform design. Statistical treatment of
historical wind data demonstrated a good potential for wind
power with the majority of local winds ~ 10-16 m/s.
Offshore wind platforms can also provide a base for longerterm environmental monitoring. For the buoyant Wind-Tu-Pla
platforms designed to be deployed at 40-60m in the Baltic Sea,
a proposed future monitoring system is illustrated in Figure
4. Similar designs could be used in Taiwan’s deeper waters
(>50m), where a potential 90GW of offshore wind capacity
has been sited, and where metocean monitoring is even more
important due to the more extreme conditions. The sensor
system is designed to monitor water circulation, eutrophication,
cyanobacteria blooms and pollution from ship traffic. A system
like this that delivers data in real time could be coupled to a
dynamic model, like GEMSS, that is capable of assimilating data
in real time and predicting the fate of events such as a chemical
spill or a drifting harmful algal bloom (HAB).

Position of
weather station

Figure 2: Meteorological station (Gill GMX 600, Aanderaa
SmartGuard, GSM Modem) on top a lighthouse in Leba,
Poland. Salinity and Temperature profiles (center) from
data collected by a SonTek Castaway (bottom).

Figure 3: Salinity and Temperature profiles from data collected by a SonTek Castaway (below)
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Figure 4: A suggested environmental monitoring system on future
floating offshore wind turbine platforms. The goal would be to deploy
Aanderaa and other sensors for at least one year in high fouling
environments without the necessity for cleaning.
More information on Aanderaa sensors can be found at
www.xylem-analytics.asia

[1] https://www.bloomberg.com/news/articles/2018-05-28/-dawn-of-asia-offshorewind-boom-lures-japanese-trading-houses

© 2018 Xylem, Inc. All rights reserved.

Xylem Analytics Asia Pacific
analytics.asia-pacific@xyleminc.com
www.xylem-analytics.asia

Xylem Analytics Vietnam
analytics.vietnam@xyleminc.com
www.xylem-analytics.vn

Xylem Analytics Japan
ysijapan.support@xyleminc.com
www.xylem-analytics.jp

Xylem Analytics Australia
salesAus@xyleminc.com
www.xylem-analytics.com.au

Xylem Analytics South Asia
analytics.india@xyleminc.com
www.xylem-analytics.in

Xylem Analytics Korea
junjae.won@xyleminc.com
www.xylemanalytics.kr

