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OFFSHORE WIND 
PROJECT PHASING

Typical offshore wind project development includes the 
following key phases:

2

3

SITING & PERMITTING
The siting and permitting phase of an offshore wind project 
is both timely (5–7 years) and costly (in excess of $10 
million). It also does not have a certain outcome. During 
this phase the developer undertakes extensive analysis to 
choose a potential site, competes to secure development 
rights, and undertakes further analysis to submit a bid for 
government financing and permitting approvals. The devel-
oper may award major contracts to Tier 1 suppliers.

MANUFACTURING
Depending on the project size, overall manufacturing can 
take up to three years. A project's risk level can also dictate 
if manufacturing starts during the last phases of the permit-
ting period or after the permits are finalized.

One of the main contributors to lower costs in offshore 
wind project development has been standardized designs 
and serial fabrication methods. It is extremely important 
to engage fabrication and installation contractors at the 
early stages of a project, in order to ensure structures can 
be manufactured, transported and installed with ease. This 
provides efficiencies in fabrication and installation, and iden-
tifies best practices from the early stages of design. Early 
communication with contractors also allows for manufac-
turing variations to be considered when multiple fabricators 
are involved.

CONSTRUCTION & INSTALLATION
Installation of the project components in the field can take 
up to three years, depending the size of the development, 
the construction season, program and vessel capability, 
and availability. This phase includes elements such as 
site preparation, installation of foundations, onshore and 
offshore substations, and final testing and commissioning. 
This phase can in some delivery programs overlap with the 
manufacturing schedule by up to a year. In addition to the 
structure installation, the inter-array cables, export cable 
and onshore substation construction can also take place at 
the same time. 

OPERATIONS & MAINTENANCE 
Projects are typically designed for an operational life of up 
to 25 years without major life extension upgrades. Ensuring 
that a robust O&M strategy is in place for the lifetime of the 
project is essential to allow owners and operators time to 
react, where required, and minimize project downtime.   

Ongoing O&M of an offshore wind project is typically 
managed from a local operations base close to the 
wind project, which helps to mitigate reaction times. 
O&M involves regular turbine and structure maintenance 
based on the preventive maintenance (PM) schedule or 
condition-based maintenance (CBM) approach as identified 
by the asset owner. These approaches drive the levels of 
inspections and maintenance required.  

DECOMMISSIONING
Typically, at the end of the project life, unless life extension 
is an option, project decommissioning takes place in 
accordance with the permit conditions for the project.
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SUPPLY CHAIN 
STRUCTURE

The offshore wind supply chain is formed of large, medium, 
and small companies that deliver a product or service under 
one of the four phases of an offshore wind’s project life 
cycle: siting and development; manufacturing construction 
and installation; and operations & maintenance. Knowledge 
and understanding of these phases can help a company 
quickly identify the client (developer or Tier 1 supplier) and 
supply chain point of entry.    
 

Finding your company’s supply chain position is import-
ant; it helps decide a company’s business strategy, and 
saves company resources.  For example, if a company has 
a product or service (i.e. fabricate ladders, supply health 
and safety gear) that would fit under a major work package 
(i.e. foundation fabrication), the company would know it is 
considered a Tier 2 or Tier 3 supplier and should begin an 
active dialogue with the foundation fabricator.  Spending 
time meeting with the developer would not be necessary 
as the foundation fabricator is the company’s supply chain 
entry point. 

entry point. 
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• Non-human ocean users such as birds, fish and mammals 
• Human ocean users such as ships, vessels, commercial

and recreational fishing, and the military
• Commercial viability

Based on this analysis, the developer decides whether it 
wants to compete to secure the development rights. If the 
developer does not have a permanent in-country presence, 
the organization often sets up a temporary office.

Once a site is secured, the developer begins conducting 
extensive stakeholder engagement: in-depth front-end 
engineering design (FEED) studies and site surveys that will 
be used to obtain permit and regulatory approvals. If the 
developer has an in-country presence, it may establish a 
separate local office.

STAKEHOLDER ENGAGEMENT

Development of offshore wind energy creates both benefits 
and concerns for different stakeholder groups. Conducting 
outreach to stakeholders can help inform strategies to man-
age potential conflicts and create overlapping benefits for 
different groups. Two-way communication is essential, and 
liaisons are often hired to help establish relationships with 
critical stakeholders, such as fisheries. 

Developers often hold workshops and discussions to help 
educate key constituencies. A media and public relations 
strategy is developed, and polling can be used to measure 
support. Another approach for developers is to confer with 
environmental groups, which generally endorse offshore 
wind as a renewable energy source since offshore wind 
helps reduce the existential threat posed by climate change. 

PLANNING

Proactive planning is necessary to minimize delays in per-
mitting processes; when developers save money it reduces 
the overall cost of offshore wind. Applications for the var-
ious required permits typically involve assembling reports 
prepared by experts, then arranging them into filings that 
meet requirements of applicable law and regulations. 
Environmental consulting firms usually work in collaboration 
with engineers and other technical experts to prepare these 

documents on behalf of the project developer. For a 1GW 
project, between 176 and 283 documents can be generated 
to meet regulatory requirements. 

Studies usually follow a progression, starting with low-cost 
desktop inquiries based on existing data, which are pre-
pared at the early design stages of a project. Later analysis 
involves more expensive, in-depth studies based on field 
measurements, which in turn lead to a more advanced proj-
ect design. It is helpful to have early and frequent meetings 
between the developer and regulatory agencies to discuss 
the preliminary project design and the level of specificity 
needed in each study that supports the permit applica-
tion. Communication helps target (and limit) development 
expenditures by gathering information most relevant to 
regulators, and refining the design in areas of greatest 
interest to the regulators. “Consulting early and often” can 
help avoid unforeseen costs associated with the permitting 
process and is a pivotal idea for successful consultation by 
local consulting firms.

Front-End Engineering Design (FEED) Study 
A front-end engineering design (FEED) study is a vital starting 
point for any offshore development. This study addresses 
areas of wind project system design and develops the concept 
of a wind project in advance of procurement, contracting and 
construction. A developer’s initial engineering considerations 
include:

• Potential power generation profile: the daily wind patterns 
and production capacity within a potential offshore wind site 
need to be assessed in order to determine how offshore wind 
generation would align with regional and state energy needs. 

• Transmission and interconnection: subsea cable is 
expensive and grid interconnection must be optimized. There 
are many situations where the land-based grid interconnec-
tion was not originally designed for power input, in which 
case substation upgrades may be required.

• Geotechnical and geophysical constraints: the feasibility of 
mooring turbines at a given site will depend on the geologi-
cal conditions of the ocean floor. Additionally, the most viable 
locations and best design methods for bringing an electrical 
cable onshore need to be determined.
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• Port and coastal infrastructure: coastal ports close to the 
site are required for component marshaling and installa-
tion of the offshore wind farm, but a smaller port is also 
required for long-term site servicing, operations and main-
tenance. Any potential ports and coastal infrastructure will 
require analysis, with catalogued results and the required 
improvements quantified, in order to assess site feasibility.

• Resiliency: developers need to consider the implications of 
sea level rise for project feasibility.

In practice, developing an offshore wind project is an 
iterative process as early stage designs are investigated 
and refined with the input of engineers, scientists, outreach 
staff, lawyers and regulators. The FEED study is continually 
refined through the development process and is ultimate-
ly used to frame and process substantial engineering and 
procurement decisions. 

In-depth FEED studies may cover: 
• Layout design and optimization 
• Turbine selection 
• Support-structure design 
• Foundation-type selection 
• Ports 
• Installation methods 
• Electrical systems 
• Grid connection 
• Logistics 
• Offshore accommodation platform 
• Cybersecurity plan
• Health and safety plan 
• Operation and maintenance strategy/plan
• Bid package specifications
• Decommissioning 

FRONT-END ENGINEERING DESIGN (FEED) COMPONENTS
This FEED diagram depicts the engineering designs that are a prerequisite to the Procurement phase. These conceptual, 
comprehensive engineering designs will later inform the Construction and Installation phase and the Operations and 
Maintenance phase. They are essential to the successful development of offshore wind farms.

ENGINEERING PHASES
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PLANT DESIGN PHYSICAL PLANT DESIGN CONSTRUCTION  
DELIVERABLES
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TYPES OF 
FOUNDATIONS 

Offshore wind turbines require different types of bases 
for stability. Depth of water, load data resulting from rotor 
diameter, wave cases and soil determine what type of foun-
dation we can use. To date, a number of different solutions 
exist:29

• A monopile (single column) base, up to 12 meters in 
diameter, in water up to 55m deep

• Gravity-base structures, for use at exposed sites, in 
water 20–80m deep

• Suction-bucket structures, in water 20–80m deep
• Conventional steel-jacket structures, as used in the oil and 

gas industry, in water 20–80m deep

Monopile: The monopole foundation consists of cylindrical 
tubes (up to 12m in diameter) welded together. They can 
weigh up to 2,800 tons, but the largest so far are 1,800 tons 
and require a new generation of installation vessels. Today, 
many monopiles weigh 1,300 tons, which is below the 1,500-
ton limit of a number of installation vessels.

Transition Piece: A transition piece (TP) is part of a mono-
pile foundation. The transition piece is painted bright yellow 
for visibility and is located between the tower and the 
foundation. At its base, it has a joint: either a grouted joint 
or a flange for a bolted joint. The top of the transition piece 
is finished with a flange, which will mate to the flange of the 
tower base, where the two component parts will be bolted 
together. The TP accommodates the access system, external 
working platform, and internal platforms for the electrical 
interface between offshore cable and turbine cable.

Jacket: A steel jacket structure comes from concepts that 
have been in use in the oil and gas industry for decades, 
adapted for use in offshore wind. Their main advantage lies 
in the possibility of reaching higher depths (up to 80m). A 
jacket is a lattice structure joined by X-bracing of cylindrical 
steel joined by welding. There are several different jacket 
structures: three-legged, four-legged, twisted and true 
X-braced. Jackets are more complex to manufacture and 
require a lot more welding. Important note: the jacket does 
not have a transition piece, but the upper part of the jacket 
performs the function of a transition piece.30

Gravity Based: The gravity-based foundation (GPF) is a 
concrete structure with a circular slab, a conical intermedi-
ate part and a relatively small-diameter cylinder shaft in the 
upper part. As the name suggests, the support structure is 
held in place by gravity.

More than 80% of the foundations 
installed have been monopiles; 15% jackets 
and 5% other.

29.  Environmental and Energy Study Institute (October 2010). "Offshore Wind Energy" (PDF) and "Offshore wind foundation shift hinges on serial build gains | New  
       Energy Update". analysis.newenergyupdate.com. 15 May 2019. 
30. Perez-Collazo, C (2 January 2015). “A review of combined wave and offshore wind energy”. Elsevier.
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Photo courtesy of SIF Group BV
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ACCESS
Source: GL Garrad Hassan, 2013 'A Guide to UK Wind 
Operations and Maintenance'. Scottish Enterprise and The 
Crown Estate.

One of the major hurdles to maintaining 
offshore wind projects is getting technicians 
on and off turbines and offshore substations. 
There are two major factors that influence the 
approach taken to gaining access:

• Transit time: the time needed to shuttle a 
service crew from the O&M base to the place 
of work. With limited shift hours available, the 
time taken to transport crews to and from a 
maintenance job cuts into the amount of time 
actually working to maintain the turbines. The 
further the project site is from the O&M base, 
the less time can be spent by crews on active 
work, given longer transit time and risk of 
fatigue.

• Accessibility: the proportion of the time a 
turbine can be safely accessed from a particular 
vessel or helicopter. This is dependent on sea 
conditions, wind speeds and/or visibility.

Both of these factors depend, to some extent, 
on the average sea conditions in a particular 
location—accessibility more so than transit 
time. Accessibility is especially critical for 
unscheduled maintenance since the project 
operator will often have no opportunity to plan 
any production outages for times of calmer 
sea conditions. When planning the approach to 
O&M for any given project, the owner will seek 
to reduce the total cost (direct cost and lost 
production) by seeking ways to reduce transit 
time and increase accessibility to the turbines.

There are three main ways to access to the offshore wind 
site. These include: crew transfer vessels (CTVs), service 
operations vessels (SOVs) and helicopter accessibility.

Windea La Cour (SOV)
Photo courtesy of Siemens Gamesa Renewable Energy

Helicopter
Photo courtesy of Philip Witt

Crew transfer vessel (CTV)
Photo courtesy of MHI Vestas


