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Abstract

Dynamic Positioning (DP) is an essential technology for the successful development and operation of
offshore wind farms. DP systems ensure precise station-keeping and the execution of repeatable tasks, such
as approaching multiple transition piece (TP) platforms to deliver technicians safely and efficiently.
However, not all DP vessels are inherently suited for offshore wind operations. This paper explores the
specific challenges faced by DP operations within the offshore wind sector, highlighting the risk factors
that arise from vessel design, power system setup, and the capabilities of a DP system. Additionally, it
delves into the tender process to evaluate how it ensures that vessels selected for offshore wind operations
are appropriately equipped to mitigate risks and prevent failures attributable to mismatches between vessel
capabilities and project requirements.

Abbreviation / Definition

DP — Dynamic Positioning
TP- Transition Piece
SOV- Service Operation Vessel

Introduction

The global shift toward renewable energy has fueled the rapid growth of offshore wind as one of the
primary sources of renewable power. A critical enabler of offshore wind operations is Dynamic Positioning
(DP), which allows vessels to maintain precise positioning in response to environmental forces such as
wind, waves, and currents. DP systems are crucial for executing key operational tasks, including the
delivery of technicians and equipment to TP platforms, heavy lifts and installation of subsea equipment
where exact positioning is necessary for safety and efficiency.

Despite the widespread use of DP vessels in offshore energy sectors, such as oil and gas, the unique
operational demands of offshore wind farms present new challenges. These challenges arise from the
repetitive nature of tasks, crowded assets within an operational field, and the lack of robust infrastructure
to support DP Operations (storage of critical equipment, access to qualified techs, etc). Additionally, the
design of DP vessels, their power systems, and operator expertise are critical factors that influence their
effectiveness in offshore wind operations. A central concern is ensuring that the vessels being chartered are
fit for purpose from a DP perspective. This paper aims to examine the specific requirements of DP systems
for offshore wind, the associated risks, and how the chartering process can be refined to select the best-
suited vessels.

Offshore Wind at a Glance

Offshore wind in the U.S. is a rapidly growing sector in renewable energy, with strong support from
current government. The Biden administration set a goal of deploying 30 gigawatts (GW) of offshore
wind capacity by 2030 Offshore wind represents a key component on our countries strategy to transition
to clean energy.
We are currently in the early development stages of offshore wind, with current projects being:

e Vineyard Wind

e South Fork Wind

e Revolution Wind

e Coastal Virginia Offshore Wind
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The key area of focus for offshore wind locations are:

o East Coast: Particularly the northeastern states (Massachusetts, New York, New Jersey) but
expanding to Mid-Atlantic (Virigina)

e  West Coast: California and Oregon

e Gulf of Mexico: The Gulf Coast is being considered for future development

Applications of DP Vessels in Offshore Wind

Dynamic Positioning (DP) vessels play a critical role in the offshore wind industry throughout the entire
lifespan of a wind farm. These specialized vessels are involved in a range of tasks crucial for construction,
installation and maintenance of foundations and turbines.

Initially, DP vessels are used in survey operations to map the seafloor, ensuring the suitability of the site.
In addition to surveying, DP vessels assist in the removal of subsea boulders and unexploded ordnance
(UXOs) that could interfere with wind farm installation.

During foundation installation, DP vessels are utilized in the precise placement of large foundations, such
as monopiles and jackets, into the seabed. DP vessels are also utilized to deploy bubble curtains to mitigate
the noise impact of underwater construction.

Figure 0.1DEME Orion and Bubble Curtain

Dynamic Positioning vessels are utilized for rock installation. These vessels build rock berms and install a
rock protection layer on top of subsea installations. Scour protection also prevents the erosion of sediments
around the foundation’s base.

Figure 0.2Roc Installa
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In the turbine installation phase, Jack-up vessels use DP systems before stabilizing on the seabed.

F lgre 0.3Charybdis DPS 2 WTIV

Service Operations Vessels (SOVs) equipped with DP systems are used for various task in offshore wind.
From the Construction and Installation phase, often referred to as a walk-to-work or W2W, the SOV
provides a safe and efficient way for technicians to get to the platform as well as provides accommodations
and storage of technician’s equipment. From the Operations and Maintenance standpoint, SOVs also
provide access to the turbines for technicians during routine maintenance or repair of turbines. These SOVs
can also be equipped with ROVs for inspection of subsea structures and cables, ensuring their long-term
integrity.

Figure 0. 4SOVattaced to Platform

For subsea cable laying, DP vessels play a vital role in laying and burying the power cables that connect
the turbines to the electrical grid. Their accurate positioning is crucial to prevent damage to the cables and
ensure proper installation along the seabed.
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Figure 0.5Cable Lay Vessel

These functions listed above are high level and are not fully inclusive of all the work DP vessels are
chartered for in the offshore wind industry. These functions above underscore the indispensable nature of
DP vessels in the offshore wind industry.

Unique DP Challenges to offshore wind

Dynamic Positioning (DP) operations within offshore wind farms present unique challenges and require a
different approach compared to what most of our DP vessels are typically accustomed to.

For instance, in oil and gas, vessels often remain connected to a fixed or floating platform for extended
periods when transferring personnel. In contrast, offshore wind requires vessels to repeatedly approach
multiple fixed turbine structures, connecting and disconnecting gangways several times a day to drop off
and retrieve technicians.

DP operations in offshore wind are more frequent, allowing for a higher risk of improper DP set up. This
can either be from not allowing the DP system to build an appropriate model to incorrectly adjusting gain,
speed, ROT etc.

Position Reference Systems (PRS) in wind farms face unique challenges. Acoustic systems are often
unsuitable due to short operations, while DGPS can be blocked by turbines. Fanbeam and CyScan systems
may mistakenly track workers' reflective gear instead of the intended reflector.

Additionally, wind turbines can sometimes be in a non-controllable position which could cause the gangway
to clash with blades if the vessel approaches from a favourable side (drift off). The state of the turbine is
sometimes not known until the vessel is approaching the turbine, causing a change in the plans for station
keeping. This can force vessels to approach less favorable transfer points under adverse conditions.

The manoeuvrability and reliability of the Dynamic Positioning (DP) systems are critical for safely
maintaining position during these operations. With wind farms densely packed with assets, any DP failure
could lead to a dangerous drift and potential collisions.
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Figure 0.1WTIV in Offshore wind farm - .

Another significant challenge for U.S. offshore wind is the infancy of the industry, which brings several
obstacles:

1. The lack of established, standardized procedures. Current practices are based on DP operations
from the Gulf of Mexico, but offshore wind requires a different approach. Success depends on
efficiency, reliability, and repeatability, necessitating vessels tailored for these tasks.

2. Insufficient infrastructure to support DP failures. Critical DP equipment may not be stored near
operations, causing delays. Additionally, technicians are sourced from various areas, further
slowing operations.

3. A steep learning curve for operators and vessel crews as they adapt to the unique demands of
offshore wind farms.

4. The introduction of entirely new vessel owners and operators unfamiliar with these operations.

The DP Vessel Identity Crisis

The offshore wind industry faces competition from the oil and gas sector for vessels, as owners prefer the
familiarity of oil and gas operations, statistically higher day rates, and favourable contracts. Many vessels
currently operating in offshore wind originated from oil and gas activities in the Gulf of Mexico, currently
only 1 DP vessel operating in the US offshore wind farm has been purpose built for offshore wind
operations.

Dynamic Positioning vessels, while integral to offshore wind operations, are not a one-size-fits-all solution
for every task. Each DP vessel is designed with a specific function in mind, and repurposing them for other
roles can lead to inefficiencies or even operational challenges.

For example, an anchor handling DP vessel may not be well-suited for tasks like servicing wind turbines.
The thruster arrangement on these vessels are optimized for towing and deploying anchors. These systems
typically prioritize raw power and the ability to maintain a steady pull but they may not have enough lateral
thrust or dynamic response needed for the close-proximity work involved in transferring technicians to a
TP. They may lack the fine manoeuvring capabilities and agility required for tasks that demand precise
station-keeping.
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Figure 0.1Typical layout of AHTS

DP operations in offshore wind require a sense of efficiency to maintain operational success. This requires
challenging the mindset of slower operations as seen with dive support vessels and subsea construction
vessel to conduct operations more efficiently in a controlled setting.

We are also seeing a shift in the standard format for vessel inspections:
Oil and Gas focus — OCIMF’s OVIDS
Offshore wind focus — IMCA’s eCMID

Challenges in DP Vessel Tendering

The goal of chartering a vessel is to secure the right tool for the job while staying within budget
constraints. When creating a Request for Quotation (RFQ), or sometimes referred to as an Invitation to
Tender (ITT) or Request for Proposal (RFP), the process begins with a thorough assessment of the
project’s needs. This involves identifying the scope of work the vessel will undertake and determining the
technical specifications required for the task. It’s also important to include site specific data as the
location the site can have major impact. By clearly outlining both the technical, contractual, and
budgetary requirements, the aim is to ensure the project is not only successful but also cost-effective.

The biggest challenge we face in vessel chartering is that it is primarily treated as a procurement exercise,
where cost is often the deciding factor in securing a charter. This focus on price frequently leads to
chartering decisions influenced heavily on cost, rather than the suitability or readiness of the vessel for the
specific operations required. As a result, vessels selected may not always be the best fit for the complex
demands of offshore wind farm work, where efficiency and specialized capabilities are essential.
Understanding the intended task for the vessel, the environmental factors that the vessel will be working
in and the DP capabilities of a vessel are not always fully understood and therefore not expressed in the
RFQ to vessel owners.

The competition with the oil and gas industry for vessels compounds the problem, as it reduces the
availability of suitable vessels for offshore wind operations. This shortage leaves charterers with limited
options, often forcing them to either compete at higher costs or settle for vessels that may need significant
modifications to meet the unique requirements of offshore wind projects. These modifications can be
costly and time-consuming, further adding to the challenges of chartering the right vessel. Holding vessel
owner’s accountable for inability to meet stated capabilities is not always captured and leaves the
charterer at risk of operational delay.
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Another significant hurdle is the lack of vessels and crews experienced in offshore wind farm operations.
Tasks such as maneuvering in crowded fields, repeated gangway operations, bubble curtain deployments,
and handling different environmental conditions all require specialized skills and experience. Many
vessels and crews have primarily operated in oil and gas, where operational demands are different,
leading to a steep learning curve and potentially higher risks during offshore wind operations.

Finally, maintenance and repair facilities for offshore wind vessels are not as well-established as those
found in regions like the Gulf of Mexico. This lack of infrastructure can delay necessary repairs and
maintenance, leading to operational inefficiencies.

Pioneering a Safer Chartering Approach
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By leveraging industry standards, guidelines, and best practices, the form can automatically populate key
fields based on the selected vessel. A tool like the above can be completed by a DP SME within the
company and then forwarded to the team managing the RFQ, ensuring that all technical requirements are
accurately incorporated.

Key factors and differences in Dynamic Positioning (DP) for vessels utilized in offshore wind operations
include:

e PRS (Position Reference System) Preference in Operations: Offshore wind farms present specific
challenges for PRS selection, as certain systems like DGPS can be blocked by turbine towers or
nacelles. Acoustic systems may be impractical for short-duration tasks, and optical systems like
Fanbeam or CyScan can sometimes track personnel instead of reflectors. The choice of PRS must
be tailored to the specific conditions and limitations of the wind farm environment.

e Available DP Modes: Offshore wind operations may require specialized DP modes to ensure
stability and precise station-keeping, especially during tasks like personnel transfers via gangway
bubble curtain operations or cable lay operations. The vessel's ability to switch between different
DP modes, such as auto, follow target or manual positioning, plays a crucial role in the safety and
efficiency of these operations.

e Thruster Arrangement for Maneuverability: The layout and capacity of a vessel’s thrusters are key
for maneuverability in the confined spaces of a wind farm. Unlike oil and gas platforms, which are
typically isolated, wind farms are densely packed with turbines, requiring vessels to maneuver in
tighter areas. A well-designed thruster arrangement ensures better control, allowing vessels to
safely approach and hold position near turbines for technician transfers or other operations.

e DP Capability Plots and FMEA Worst Case Failure (WCF): Accurate DP capability plots are
essential, as they incorporate metocean data specific to the working area, such as wind, current, and
wave conditions. These plots help determine whether the vessel can maintain position under normal
and worst-case failure scenarios (FMEA WCF), ensuring that DP systems can handle the harsh
offshore wind environment (we see during winter times in the northeast) without risking a drift or
failure that could result in collisions or allisions.

e Open/Closed Bus Operation: The choice between operating a vessel’s DP system in open or closed
bus mode impacts its power distribution and fault tolerance. Closed bus mode can provide greater
efficiency but may increase the risk of power failure in certain fault conditions. Open bus mode,
while less efficient, offers higher fault isolation, which can be critical in ensuring DP reliability,
especially when operating in high-risk environments like offshore wind farms.

¢ ASOG — Review of the in place ASOG. Offshore wind has additional uniqueness to its operations
that are worth making sure these items are covered and understood by the vessel owner. Such as
non-controlled turbine approaches.

e Critical Spare Parts and technical help — The need for critical spare parts to be received in an
acceptable time must be discussed with the vessel owner. Currently many vessels rely on the
infrastructure in the Gulf of Mexico to support operations in the North East (where wind farm work
is currently located) .
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Once vessel owner submissions are received, tools like the one below help ensure decisions are based on
facts rather than subjective opinions. By outlining technical and contractual requirements with agreed-upon
weighting, vessels can be compared objectively, allowing for an "apples-to-apples" evaluation.

DP subject matter experts (SMEs) should either be available within the company or engaged through third-
party oversight to thoroughly review the FMEA and address any open findings. These experts should also
conduct an MTS Gap analysis and evaluate its results, as well as perform a project-specific DP audit for
the vessel. While OVIDs and CMIDs are currently used to assess vessels, there is a growing need for more
detailed evaluations tailored to the specific requirements of offshore wind operations. Given the high risks
associated with wind farm activities—such as personnel transfers, multiple approaches to fixed assets, and
heavy lifts—it's crucial that vessel suitability is rigorously assessed for these unique challenges.
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Conclusion

As offshore wind continues to grow, the role of Dynamic Positioning in ensuring operational success
becomes increasingly vital. The unique challenges presented by offshore wind operations—such as
repetitive station-keeping and the need for precision—require specialized DP vessels that are tailored to
meet these demands. Not all DP vessels can perform effectively in this sector, and mismatches between
vessel capabilities and operational needs can lead to costly failures. Through careful consideration of vessel
design, power systems, and operator expertise during the chartering process, the risks associated with DP
operations in offshore wind can be minimized. By ensuring that the right "tool for the job" is selected,
offshore wind projects can achieve greater efficiency, safety, and overall success.
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