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Notice 

This report was prepared by Exmar Offshore Company in the course of performing work contracted for 

and sponsored by the New York State Energy Research and Development Authority (hereafter 

ñNYSERDAò). The opinions expressed in this report do not necessarily reflect those of NYSERDA or the 

State of New York, and reference to any specific product, service, process, or method does not constitute 

an implied or expressed recommendation or endorsement of it. Further, NYSERDA, the State of New 

York, and the contractor make no warranties or representations, expressed or implied, as to the fitness for 

particular purpose or merchantability of any product, apparatus, or service, or the usefulness, 

completeness, or accuracy of any processes, methods, or other information contained, described, 

disclosed, or referred to in this report. NYSERDA, the State of New York, and the contractor make no 

representation that the use of any product, apparatus, process, method, or other information will not 

infringe privately owned rights and will assume no liability for any loss, injury, or damage resulting from, 

or occurring in connection with, the use of information contained, described, disclosed, or referred to in 

this report. 

NYSERDA makes every effort to provide accurate information about copyright owners and related 

matters in the reports we publish. Contractors are responsible for determining and satisfying copyright or 

other use restrictions regarding the content of reports that they write, in compliance with NYSERDAôs 

policies and federal law. If you are the copyright owner and believe a NYSERDA report has not properly 

attributed your work to you or has used it without permission, please email print@nyserda.ny.gov 

Information contained in this document, such as web page addresses, are current at the time of 

publication. 
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1 Introduction 

1.1 Project Background/Objectives 

Offshore wind turbines require a stable (fixed) work platform or vessel with heavy duty, extended reach 

lift capability for the installation of the turbine components. The vessels required for future East Coast 

U.S. wind development will require lifting capability up to and including 15 MW to handle the latest and 

future sizes of turbines being manufactured. Existing installation vessels are non-Jones Act compliant and 

therefore unable to enter U.S. ports to receive turbine components.  In response to this situation, 

Dominion Energy of Virginia is heading an unnamed consortium of offshore wind industry players and 

has contracted Keppel AmFELS to build the first Jones Act compliant WTIV at its shipyard in 

Brownsville, Texas.  The cost for the WTIV was reported to be in excess of $500 million. Additionally, 

the WTIV, named Charybdis, has been chartered to Ørsted and Eversource for the construction of two 

offshore wind farms at the Revolution Wind and Sunrise Wind developments and will operate out of New 

London, Connecticut. 

The Contractorôs concept utilizes two existing mobile offshore drilling jack-ups which were built in the 

United States. The two units will be mated into one vessel with an appropriately sized mid-body section 

built in a US fabrication facility or shipyard. The single assembled vessel will be referred to as the Wind 

Turbine Installation Vessel, or ñWTIVò. The vessel will be refurbished for life extension and outfitted 

with equipment for efficient transport, installation, and commissioning of foundations and turbines, The 

resulting wind turbine installation vessel will be re-flagged in the U.S. and will be Jones Act compliant. 

The anticipated cost for this concept will be one-third to one-half the cost of a new vessel built in the U.S. 

based on preliminary Contractor estimates.  This Study will assess the technical and commercial 

feasibility of the concept as a potential solution to the challenges facing us offshore wind developers. 

1.2 Objective Statement 

This document serves as the Final Report for this work. 

$744 of Cost Sharing has been applied to the creation of this deliverable. 
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1.3 Work Scope 

The Final Report serves to summarize all aspects of the work performed as part of the project.  This 

includes overall review of the work performed, as well as discussions of the observations and findings 

and recommendations, if any, from all tasks, and avenues for further improvements, as appropriate.   
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2 Project Overview 

2.1 Project Phases and Tasks 

The project was divided into three Phases with ñgo/no-goò gates at the end of Phases 1 and 2, with an 

overall original duration of roughly one year.  The Phases were as follows: 

¶ Phase 1 ï Preliminary Assessments 

¶ Phase 2 ï Naval Architecture Finalization 

¶ Phase 3 ï Concept Completion 

 

2.1.1 Phase 1 

The first phase of work began the design cycle for the WTIV conversion concept specifically for the base 

turbine design (NREL 15 MW).  Tasks for this phase included the following: 

¶ Preliminary Basis of Design development (Draft version; finalized at the end of the project) 

¶ General Arrangement drawings and midbody scantlings drawings (hull connection section) 

¶ Material handling study of the loading, storage, and installation of wind turbine components 

¶ Lightship estimate and variable load condition development for specified load cases 

¶ Preliminary motions assessment 

 

2.1.2 Phase 2 

The second phase focused on completion of those tasks started in Phase 1 through a second design cycle 

to adjust and finalize concept details.  Tasks for this phase included the following: 

¶ Set final layouts and arrangements for the WTIV and wind turbine components 

o General Arrangement drawings 

o Material handling sequence drawings 

o Midbody scantlings and MTO 

¶ Finalize lightship estimate and preliminary loading conditions / stability check 

¶ Finalize motions assessment 

¶ Begin development of the longitudinal strength assessment 
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2.1.3 Phase 3  

The third phase included finalization of structural assessments and completion of remaining concept 

details.  Tasks for this phase included the following: 

¶ Finalize longitudinal strength assessment 

¶ Perform preliminary assessment of WTIV drag and power requirements 

¶ Perform preliminary jacking system assessment to understand jacking requirements for the 

WTIV 

¶ Develop cost estimate 

¶ Finalize Basis of Design document based on project findings 

¶ Develop Final Report and close out project 

 

2.2 Preliminary Concept Development 

Prior to the start of the project, some basic concept design work had been completed to begin the concept 

validation process.  The general conversion concept was envisioned as follows: 

¶ Acquire two LeTourneau Model 116C US built jack up MODUs 

¶ Remove cantilevers, drilling packages, and all other unnecessary equipment (e.g. mud system) 

¶ Remove Living Quarters and helideck module from one unit 

¶ Build a hull section (or ñmidbodyò) to connect the units 

¶ Upgrade jacking system and controls 

¶ Re-power the vessel, as required 

¶ Integrate the hulls with the midbody 

¶ Install the heavy lift crane 

¶ Add the dynamic positions thruster system 

¶ Add the personnel transfer tower 

 

A simple, step-by-step illustration of the conversion process is outlined in Figure 1, with a 3D rendering 

of the preliminary WTIV concept is presented in Figure 2, and associated deck layout in Figure 3 and 

Figure 4.  The preliminary concept considered turbines up to 10 MW in size and was based on principal 

particulars as shown in Table 1. 
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Figure 1. Preliminary WTIV Concept Conversion Process. 

A step-by-step illustration of the preliminary WTIV conversion process. 
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Figure 2. Preliminary WTIV Concept 3D Rendering. 

3D rendering of the preliminary WTIV concept developed prior to the start of the project. 
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Figure 3. Preliminary WTIV Concept Deck Layout ï Plan View. 

Deck layout drawing of the preliminary WTIV concept developed prior to the start of the project. 

 

Figure 4. Preliminary WTIV Concept Deck Layout ï Elevation View. 

Deck layout drawing of the preliminary WTIV concept developed prior to the start of the project. 
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Table 1. Preliminary WTIV Concept ï Principal Particulars. 

Principal particulars for the preliminary WTIV concepts including dimensions, speeds, and regulatory 

information. 

Principal Particulars 

Length Overall 
(Including Heliport) 

211.7 m 

Length Between 
Perpendiculars 

196.3 m 

Breadth 61.1 m 

Depth 7.9 m 

Draft (Design) 4.3 m 

Draft (Max) 4.9 m 

Elevated Payload 4,082 tonnes 

Maximum Speed 8 ï 10 knots 

Leg Length 145.5 m 

Maximum Leg 
Protrusion 

122 m below 
Bottom of Hull 

Class ABS 

Flag USA 
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3 Phase 1 Developments 

Phase 1 tasks, termed ñPreliminary Assessmentsò, focused on the first major pass through the design 

cycle for the WTIV conversion concept specifically considering the NREL 15 MW turbine as the 

baseline.  Details of the individual tasks are expanded upon in the following subsections. 

3.1 Preliminary Basis of Design 

A Draft version of the Basis of Design for the concept was developed as a guideline document for the 

work.  This was considered as a ñfluidò document to be updated and augmented as necessary throughout 

the project, concluding with a finalized Basis of Design at the end of the work that provides the most 

accurate details for the concept upon project conclusion (done as part of Phase 3).  This document was 

titled ñD01.01 Memorandum ï Basis of Design (DRAFT)ò. 

3.2 Preliminary General Arrangements, Midbody Scantlings, and 

Material Handling Study 

The main focus of the early design work centered on identifying the optimal deck layout for the WTIV in 

order to efficiently handle the target turbine.  This was an iterative process considering the overall 

lightship of the vessel, the cargo capacity, and jacking capacity.  Finding a suitable ratio of midbody size 

to cargo weight was at the heart of the process, which was informed by material handling study 

considerations to guide the cargo layout options. 

Discussions were held with Advisory Board member Cees Van Veluw of Huisman that provided valuable 

insight into the material handling and options for better arrangements of the turbine components to 

maximize use of space and foresee installation benefits. 

The following figures (i.e. Figure 5, Figure 6, and Figure 7) provide a view of the initial three main 

layouts that were considered.  Options 1 and 2 were challenged by the large midbody section and issues 

of lightship vs. cargo capacity.  Option 3 offered better lightship vs. cargo capacity; however the 

asymmetric nature of the crane and cargo storage provided challenges of its own.  The perpendicular 

nature of the blades relative to the crane offered better blade handling characteristics compared to Options 

1 and 2.  At that stage it was expected that some iteration of Option 3 would provide the most 

advantageous combination of cargo capacity and operational versatility. 
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Figure 5. Plan View ï WTIV General Arrangement Option 1. 

Plan view of Option 1 for the WTIV illustrating the deck layout and general concept as developed in 

Phase 1 of the project. 

 

 

Figure 6. Plan View ï WTIV General Arrangement Option 2. 

Plan view of Option 2 for the WTIV illustrating the deck layout and general concept as developed in 

Phase 1 of the project (reverse equipment orientation compared to Option 1). 
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Figure 7. Plan View ï WTIV General Arrangement Option 3. 

Plan view of Option 3 for the WTIV illustrating the deck layout and general concept as developed in 

Phase 1 of the project (blade storage rotated 90 degrees and crane shift to minimize midbody length). 

 

Based on this ñOption 3ò layout, two final layout candidates emerged: the ñwing deckò and ñfull depthò 

midbody section options.  Both offered the same footprint and cargo area and were virtually identical in 

the plan view.  The main difference was the potential for reduced steel weight in the wing deck option for 

the new midbody.  Both options were vetted through the material handling sequence drawing 

development to ensure adequate spacing existed to allow for proper handling of the turbine components 

during loading and installation operations.  The wing deck layout option was utilized to develop the draft 

version of the load conditions evaluation and preliminary motions assessment based on the consideration 

that weight savings would be necessary in the midbody.   

The following figures provide views of the ñwing deckò and ñfull depthò midbody options.  Figure 8 

shows the plan view of the wing deck midbody option, while Figure 10 shows the full depth midbody 

option.  Both are virtually identical in terms of their deck.  The full depth midbody option allowed for the 

addition of an 8th thruster to assist in WTIV powering.  This is based on the deeper hull section allowing 

for use of a non-retractable thruster, which will not require a structure atop the deck to house the retracted 

structure (which is the case for the midbody thrusters on the wing deck option).  Figure 9 depicts the 

section shape of the wing deck midbody, while Figure 11 depicts the section shape of the full depth 



 

17 
 

midbody.  These views were captured in the Documents titled ñD02.01 General Arrangement ï Plan 

View (DRAFT)ò and ñD02.02 General Arrangement ï Elevation View (DRAFT)ò. 

Figure 8. Plan View ï WTIV General Arrangement ï Wing Deck Midbody. 

Plan view of the Wing Deck Midbody option for the WTIV illustrating the deck layout and general concept 

as developed in Phase 1 of the project. 
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Figure 9. Section View - WTIV Wing Deck Midbody. 

Section view of the Wing Deck Midbody option for the WTIV as developed in Phase 1 of the project. 

 

Figure 10. Plan View - WTIV General Arrangement ï Full Depth Midbody. 

Plan view of the Full Depth Midbody option for the WTIV illustrating the deck layout and general concept 

as developed in Phase 1 of the project. 

 






































































