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What is OESI
The Ocean Energy Safety Institute (OESI) 
is a consortium of industry, national labs, 
nongovernmental organizations and academia created 
to develop the technology and workforce needed 
for increased energy production that is safer, more 
sustainable and more cost-effective.

Objectives
• Develop knowledge, technologies and training

that increase the nation’s ability to produce energy
from oceanic resources safely and sustainably

• Increase U.S. energy security, support jobs and
increase economic activity through responsible
and sustainable ocean energy development

• Engage the very best technologists, managers,
facilities, and standard and policy developers
efficiently and collaboratively

OESI Structure
The OESI operational structure is designed to 
enable collaboration between public and private 
stakeholders to deliver ocean energy safely and 
sustainably in an environmentally responsible 
manner. The operational structure is broken down 
into three major components.

The first major operational component is the 
Joint Steering Committee (JSC) consisting of 
representatives from the two federal funding 
agencies, the Department of Energy (DOE) and the 
Bureau of Safety and Environmental Enforcement 
(BSEE). The JSC has been established to enable the 
federal government to serve as a key collaboration 
partner in OESI activities providing the public sector 
perspective and as an approval authority ensuring 
that activities within the OESI are addressing the 
funding intent, priorities and objectives.

The second major operational component is the 
ecosystem of partners managed by the Texas A&M 
Engineering Experiment Station (TEES) connecting 
researchers and end users. The interdisciplinary 
ecosystem consists of a leadership team with support 
staff to develop and execute critical consortium 
processes and working groups in specific applications 
of interest (application team) and key cross-functional 
technology areas (cross-functional teams) to drive 
efficient consortium engagement.

The final major operational component is the Industry 
Advisory Board (IAB) consisting of key industry 
representatives from the three OESI application 
areas of Oil and Gas, Wind and Marine. The OESI 
has established the IAB to efficiently gather industry 
needs and feedback.
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Oil and Gas 
App Team

Wind App Team

Marine App Team

OESI application roadmaps leverage input from a 
diverse set of stakeholders to define a comprehensive 
research plan to achieve desired outcomes in an 
application area relevant to ocean energy safety. 
The roadmap drives OESI activities to better deliver 
impactful outcomes that meet the objectives of OESI.

Each application roadmap consists of two key 
components: Targets and Strategic Pathways. Targets are 
long-term outcomes, including destinations, linked to the 
OESI vision and objectives. Strategic pathways are paths 
to achieve these targets. The application team's (app 
team) targets and pathways are reviewed by the OESI 
cross-functional teams (CFTs) to ensure cross cutting and 
collaboration in project selection and execution.  

Purpose:
Provide OESI with 
a transparent and 
comprehensive 
research plan

Description:
Document with long-term 
time horizon containing 
the following elements:

• End state vision for
OESI activities

• Clearly stated targets
necessary to achieve
the vision

• Time-phased
strategic pathways to
methodically reach
targets

Purpose:
Provide OESI with specific 
research to address needs 
and targets identified in 
roadmap/ annual plan

Description:
Document containing the 
following elements:

• Research topic areas
and requirements

• Desired research
outcomes

• Proposal requirements
• Proposal evaluation

criteria

Purpose:
Provide OESI with 
measured progress 
toward research results

Description:
Project-specific 
research deliverables, 
and milestones 
intended to meet RFP 
research requirements 
and move the needle 
on stated target(s) in 
roadmap

Purpose:
Provide OESI with a 
detailed plan for the year’s 
research activities

Description:
Document with one-year 
time horizon containing 
the following elements:

• Goals and objectives
for the year

• Schedule of major
events and milestones
for the year

• Planned budget
allocations for each
application area

EXECUTIONPROJECT CALLSANNUAL PLANROADMAP

Joint Steering Committee
Bureau of Safety and Environmental Enforcement (BSEE) and Department of Energy (DOE)

Committee made up of members from both funding agencies with the responsibility to: 
• Define consortium priorities
• Collaborate on roadmaps, annual plans

and technology transfer plans
• Identify and assign agency collaborators

to project teams
• Approve roadmaps, annual plans, RFPs,

project selections and project deliverables

Industry Advisory 
Board (IAB)

Advisory board made up 
of industry executives 
and technical experts 
with the responsibility to: 

• Advise on industry
needs and concerns

• Provide guidance
for roadmaps and
annual plans

• Endorse the selected
portfolio of projects
and associated
project scopes
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Interdisciplinary ecosystem of industry organizations, academic  
institutions, national labs and other partners with the responsibility to: 

• Participate in roadmaps and annual plans • Submit and execute project proposals

Interdisciplinary Ecosystem
Managed by Texas A&M Engineering Experiment Station (TEES)

Application Roadmaps
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Stakeholders
In developing a comprehensive roadmap, OESI 
leveraged input from five key stakeholder groups: 
government entities, industry, academia, national labs 
and nonprofit organizations. This unique approach 
positioned traditional representatives from industry 
partners and nontraditional representatives –– all 

 with relevant, enabling technical expertise –– to 
collaboratively form strategic deliverables within 
an achievable timeline. The inclusion of diverse 
perspectives was imperative in developing a more 
holistic roadmap, driving activities with the ability to 
garner high impact outcomes on safe production of 
ocean energy. 

Nonprofits
Organizations initiating 
collaboration within ocean 
energy development around 
varying topics of focus

National Labs
Federal laboratories with unique 
expertise and capabilities in 
ocean energy development

Academia
Organizations with deep 
technical expertise across a 
diverse set of relevant domains

Industry
Organizations engaged in the 
design, operation, maintenance 
and decommissioning of ocean 
energy production technologies

Government
Entities within federal and 
state governments engaged 
in and impacted by ocean 
energy development
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Roadmap Finalization
Receive JSC approval of roadmap and publish to OESI stakeholders

IAB and JSC Stakeholder Feedback
Solicit feedback from government and industry stakeholders

Expert Panel Workshop
Filter, prioritize and sequence targets and strategic pathways into draft roadmap

Target and Pathway Finalization
Finalize language for each target and strategic pathway

Industry Workshop
Identification and validation of challenges, targets and strategic pathways

Process
The OESI road mapping process is designed to deliver 
industry-driven targets and strategic pathways that 
address critical and impactful development needs 
for ocean energy safety. Through collaboration with 
diverse experienced subject matter experts, this 

process supports an unbiased, transparent approach 
for prioritizing and finalizing strategic pathways 
that ensure representation of stakeholders and 
measurable outcomes.

1
2
3
4
5
6

Application Team Brainstorming
Development of workshop “read-ahead” materials to stimulate thought
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YEAR 1 YEAR 2 YEAR 3 YEAR 4
Oct 2022 – Sept 2023 Oct 2023 – Sept 2024 Oct 2024 – Sept 2025 Oct 2025 – Sept 2026

TA
RG

ET
 1

Safe installation, 
operation, 

maintenance and 
decommissioning  
of offshore wind 
energy systems

TA
RG

ET
 2

Reduction of 
human exposure 
to hazards during 

installation, operation, 
maintenance and 
decommissioning  
of offshore wind 
energy systems

TA
RG

ET
 3 Training strategies  

and tools for  
workforce 

development

1.1 Enhanced site condition understanding, resulting in proper design basis  
(metocean, geotechnical and seismic) and safe operation windows

2.3 Improved understanding and risk analysis  
to reduce personnel transport and transfer risk

1.2 Minimize risk in post-event restart and 
associated operations

2.4 Managing lifting and lowering operational  
risk to minimize events and injuries

3.1 Identification and development of applicable guidelines and best practices for safe 
installation, operation, maintenance and decommissioning of offshore wind systems

1.3 Real-time asset integrity monitoring and performance assessment

3.2 Safe operating practices for lightning, heat, 
cold, height, confined space and personnel transfer

1.4 Modeling of dynamic loading (ice, wind, wave, 
current, seismic and rain) on turbine systems and 
components 

3.3 Effective field team communications for 
installation, operation, maintenance and 
decommissioning of offshore wind systems

1.5 Life cycle of subsea cabling best practices and 
mitigation of external interferences

2.1 Reducing human exposure to hazardous conditions (high  
voltage, confined access, extreme heights, natural events, etc.)

2.2 Reducing human exposure risk in 
transportation, storage and handling of hazardous 
materials

WIND ENERGY ROADMAP
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WIND ENERGY 
ROADMAP TARGETS 
AND STRATEGIC 
PATHWAYS



TARGET (W-T1): 
Safe installation, operation, 
maintenance and 
decommissioning of offshore 
wind energy systems
The life cycle of offshore wind energy is not as 
mature as that of offshore oil and gas. Installation, 
operation, maintenance and decommissioning of the 
offshore wind energy infrastructure will benefit from 
a strong safety focus due to its unique hazards and 
the requirements to work in the ocean environment. 
Currently, offshore wind safety performance in Europe 
indicates that there are opportunities for improvement 
in overall offshore wind safety in the United States. 
This target seeks safer methods for installing, 
operating, maintaining and decommissioning offshore 
wind energy systems. The following pathways (P) will 
be considered to achieve the target. 

W-T1-P1.1.  Enhanced site condition understanding,
resulting in proper design basis 
(metocean, geotechnical and seismic) 
and safe operational windows 
A safe and resilient offshore wind 
asset starts with a robust design basis, 
including identifying appropriate 
operational windows. The appropriate 
operational windows may include specific 
functions such as installation, operation, 
maintenance and repair. The design 
basis must capture the unique, influential 

factors that exist in the region, such as 
geotechnical, metocean, weather load and 
seismic characteristics. The regions may 
have different levels of uncertainty in each 
influential factor based on the quality 
and quantity of data. It is important to 
capture the design load cycles considering 
the probability of individual and joint 
events to address the credible scenarios 
during the structure’s life cycle. This 
pathway seeks to address regional-specific 
uncertainties in developing an appropriate 
design basis, including installing, 
maintaining and repairing operational 
windows of offshore wind assets.

W-T1-P1.2.  Minimized risk in post-event restart
and associated operations 
The offshore wind systems can be 
exposed to extreme events during their 
life cycle. Following severe storm events, 
safety considerations for personnel when 
accessing, assessing and conducting 
work on these systems are essential to 
prevent injury and fatality. Developing 
strategies such as remote diagnostics 
to limit the need for personnel to board 
the facility in post-extreme storm events 
will reduce the risk to personnel and 
damage to the structure and turbine 
systems. This pathway seeks to develop 
risk management strategies in post-
event restart and associated operations 
to ensure system integrity and reduce 
human exposure.  

YEAR 1 YEAR 2 YEAR 3 YEAR 4
Oct 2022 – Sept 2023 Oct 2023 – Sept 2024 Oct 2024 – Sept 2025 Oct 2025 – Sept 2026

TA
RG

ET
 1

Safe installation, 
operation, 

maintenance and 
decommissioning  
of offshore wind 
energy systems

1.1 Enhanced site condition understanding, resulting in proper design basis  
(metocean, geotechnical and seismic) and safe operation windows

1.2 Minimize risk in post-event restart and 
associated operations

1.3 Real-time asset integrity monitoring and performance assessment

1.4 Modeling of dynamic loading (ice, wind, wave, 
current, seismic and rain) on turbine systems and 
components 

1.5 Life cycle of subsea cabling best practices and 
mitigation of external interferences
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W-T1-P1.3.  Real-time asset integrity monitoring
and performance assessment 
The offshore wind energy infrastructures 
are specialized assets that require reliable 
monitoring and maintenance for their 
integrity and desired performance. 
When the integrity or performance 
characteristics are in question, this could 
pose a risk to personnel on the asset 
and system safety. This pathway seeks to 
develop novel approaches to perform in-
situ monitoring of these assets to ensure 
the integrity and expected performance 
for the permitted life. The in-situ 
monitoring includes but is not limited to 
the turbine, structural elements, cables 
and moorings in the case of floating 
offshore wind assets. Real-time in-situ 
monitoring would help reduce integrity 
uncertainty and help verify the offshore 
wind asset safety and the safety of the 
personnel to perform timely maintenance 
activities. 

W-T1-P1.4.  Modeling of dynamic loading (ice, wind,
wave, current, seismic and rain) on 
turbine systems and components 
Accurate modeling of the dynamic loading 
is critical for the structural design of 
offshore wind turbines and substations. 
The offshore wind energy infrastructure 
can face harsh metocean conditions 
such as hurricanes, ice and tsunamis. 
To ensure the structural integrity of the 

offshore wind energy infrastructure, 
all the reasonably possible dynamic 
loading scenarios for an area of the Outer 
Continental Shelf should be accounted 
for, modeled and implemented in the 
design basis. This pathway seeks the 
development of dynamic loading models 
to capture the conditions under the wind, 
wave, current, seismic effect, ice and rain 
on the turbine, supporting structure and 
associated components.

W-T1-P1.5.  Life cycle of subsea cabling best
practices and mitigation of external 
interferences  
Subsea cabling is critical in offshore 
wind monitoring, control and power 
transmission. The ocean environment 
is shared among many users, which 
creates many external hazards, such 
as commercial fishing and marine 
transportation, that introduce 
complexities in installing and maintaining 
offshore wind cables. Research in current 
best practices and mitigations from the 
general marine construction industry can 
provide valuable learnings to inform all 
offshore wind applications. Additionally, 
the life cycle of the power cabling needs 
to be investigated for the system’s safety, 
robustness and sustainability. This 
pathway seeks to address the challenges 
of subsea cabling to ensure best practices 
and mitigate external interferences. 
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TARGET (W-T2): 
Reduction of human exposure 
to hazards during installation, 
operation, maintenance and 
decommissioning of offshore 
wind energy systems 
There are numerous hazards to humans during the 
life cycle of offshore wind energy infrastructure. The 
most common are falling objects, confined space, fire 
and explosion, noise, electrical and chemical exposure 
and working at heights. Currently, offshore wind safety 
performance in Europe indicates that normalized 
safety metrics appear less safe than the current 
offshore oil and gas in the United States. Therefore, 
it is necessary to develop methods, techniques and 
tools that will reduce human exposure to hazards. 
This target seeks to identify opportunities to reduce 
these hazards during the installation, operation, 
maintenance and decommissioning of offshore 
wind energy systems. The following pathways will be 
considered to achieve the target. 

W-T2-P2.1.  Reducing human exposure to hazardous
conditions (high voltage, confined 
access, working at heights, natural 
events, etc.) 
Offshore wind energy is still a relatively 
young industry. The hazard identification 
and mitigation methods for human 
exposure are not as mature as in the 
oil and gas sector. This pathway seeks 
to develop methods and techniques to 

reduce human exposure to hazardous 
conditions such as high voltage, confined 
space, chemicals, natural events and 
working at heights.

W-T2-P2.2.  Reducing human exposure risk in
transportation, storage and handling of 
hazardous materials  
The impact of human exposure to 
hazardous materials can range from 
short-term skin irritation to long-term 
illnesses such as cancer. The offshore wind 
industry utilizes lubricants, solvents and 
other chemicals to install, maintain and 
operate wind assets. These chemicals may 
pose health risks to personnel. Awareness 
and safety training will be developed to 
address the risk of hazardous materials. 
It is also essential to create a culture 
of safety when it comes to handling 
hazardous materials. This pathway focuses 
on effective methods to reduce human 
exposure to hazardous materials during 
transportation, storage and handling.

W-T2-P2.3.  Improved understanding and risk
analysis to reduce personnel transport 
and transfer risk 
With the increasing activity of offshore 
wind energy, there will be more personnel 
transport and transfers in and around 
offshore wind work sites. Personnel 
transportation and transfer from vessels 
or aircraft to turbine structures involve 
dynamic, weather-sensitive operations 
in an open ocean environment. The 
associated risks in these activities demand 

YEAR 1 YEAR 2 YEAR 3 YEAR 4
Oct 2022 – Sept 2023 Oct 2023 – Sept 2024 Oct 2024 – Sept 2025 Oct 2025 – Sept 2026

TA
RG

ET
 2

Reduction of 
human exposure 
to hazards during 

installation, operation, 
maintenance and 
decommissioning  
of offshore wind 
energy systems

2.3 Improved understanding and risk analysis  
to reduce personnel transport and transfer risk

2.4 Managing lifting and lowering operational  
risk to minimize events and injuries

2.1 Reducing human exposure to hazardous conditions (high  
voltage, confined access, extreme heights, natural events, etc.)

2.2 Reducing human exposure risk in 
transportation, storage and handling of hazardous 
materials
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careful consideration and can be unique 
to each site, vessel or aircraft, structure 
and metocean combinations. This 
pathway seeks to improve risk mitigation 
effectiveness for personnel transport and 
transfer for offshore wind energy sites.

W-T2-P2.4.  Managing lifting and lowering
operational risk to minimize events 
and injuries  
Mechanical lifting and lowering 
operations involve some of the most 

common incidents in offshore energy 
development. Hazard identification, team 
communication and risk management are 
some of the most effective avenues to 
minimize events and injuries. This pathway 
seeks improved design, planning and risk 
management approaches during offshore 
lifting and lowering operations to reduce 
events and injuries.
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TARGET (W-T3): 
Training strategies and tools 
for workforce development 
With the expected growth in offshore wind energy, 
a skilled and knowledgeable workforce is required 
to develop safe offshore wind energy systems. This 
expectation creates training opportunities that 
are needed to fulfill the rising demand for a new 
workforce to support the industry. This target seeks 
to develop training strategies and tools for workforce 
development in offshore wind energy. 

W-T3-P3.1.  Identification and development of
applicable guidelines and best practices 
for safe installation, operation, 
maintenance and decommissioning of 
offshore wind systems 
The maturity of other related industries, 
such as onshore wind energy, provides 
a reference point for developing 
guidelines and best practices for the safe 
development of offshore wind energy. 
This pathway seeks to identify and develop 
guidelines and best practices for safely 
installing, operating, maintaining and 
decommissioning offshore wind systems.

W-T3-P3.2.  Safe operating practices for lightning,
heat, cold, height, confined space and 
personnel transfer 
Due to offshore wind energy systems’ 
location and metocean conditions, 

workers are exposed to many hazards, 
including but not limited to lightning, 
extreme temperatures, confined space 
and working at elevated heights. Safe 
operating procedures and working 
practices have been developed, but 
personnel must be appropriately trained 
and the procedures adequately applied 
to ensure safety. This pathway seeks 
to develop workforce development 
program(s) or modules for training safe 
operating practices and procedures 
under various weather conditions and the 
safe transfer of personnel to and from 
offshore wind work sites.

W-T3-P3.3.  Effective field team communications for
installation, operation, maintenance 
and decommissioning of offshore wind 
systems 
During the installation, operation, 
maintenance and decommissioning 
of offshore wind energy systems, 
coordination between various disciplines 
and personnel is required. Safety during 
these activities heavily depends on effective 
communication between the field teams 
actively involved in each task. This pathway 
seeks to develop improved communication 
tools and methods for all offshore wind 
energy systems activities to ensure the 
safety of humans and physical assets. 

YEAR 1 YEAR 2 YEAR 3 YEAR 4
Oct 2022 – Sept 2023 Oct 2023 – Sept 2024 Oct 2024 – Sept 2025 Oct 2025 – Sept 2026

TA
RG

ET
 3 Training strategies  

and tools for  
workforce 

development

3.1 Identification and development of applicable guidelines and best practices for safe 
installation, operation, maintenance and decommissioning of offshore wind systems

3.2 Safe operating practices for lightning, heat, 
cold, height, confined space and personnel transfer

3.3 Effective field team communications for 
installation, operation, maintenance and 
decommissioning of offshore wind systems
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Next Steps
Over the next several years, this roadmap will guide 
OESI activities such as annual plans, project calls and 
project execution related to Wind applications of 
ocean energy safety. The roadmap will be refreshed 

annually to account for integration with cross-
functional attributes, shifts in industry priorities, 
and the results of OESI projects.

Purpose:
Provide OESI with 
a transparent and 
comprehensive research 
plan

Description:
Document with long-term 
time horizon containing 
the following elements:

• End state vision for
OESI activities

• Clearly stated targets
necessary to achieve
the vision

• Time-phased
strategic pathways to
methodically reach
targets

Purpose:
Provide OESI with specific 
research to address needs 
and targets identified in 
roadmap/ annual plan

Description:
Document containing the 
following elements:

• Research topic areas
and requirements

• Desired research
outcomes

• Proposal requirements
• Proposal evaluation

criteria

Purpose:
Provide OESI with 
measured progress 
toward research results

Description:
Project-specific 
research deliverables, 
and milestones 
intended to meet RFP 
research requirements 
and move the needle 
on stated target(s) in 
roadmap

Purpose:
Provide OESI with a 
detailed plan for the year’s 
research activities

Description:
Document with one-year 
time horizon containing 
the following elements:

• Goals and objectives
for the year

• Schedule of major
events and milestones
for the year

• Planned budget
allocations for each
application area

EXECUTIONPROJECT CALLSANNUAL PLANROADMAP
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Faisal Khan, Ph.D.

Texas A&M Engineering Experiment Station
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Bureau of Safety and Environmental Enforcement

JSC Co-Chair

Gabby Intihar, P.E.
U.S. Department of Energy

JSC Co-Chair




