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Executive Summary

MaxVentus Collective has developed the site analysis, construction timeline, offtake strategy,
financial analysis, optimization process, and auction bid associated with the development of a 322-MW
offshore wind power plant off the coast of Louisiana. Lease blocks ST143, ST167, and ST168 were
identified as those that are available areas and are likely to cause the least impact on the natural
environment, sensitive species, and neighboring industries. Site characteristics and financial projections
warrant the incorporation of twenty-three Siemens Gamesa 14-222 DD turbines into the site design.
Energy generated by this offshore project will be used to power an onshore Power-To-X facility that
produces e-methanol fuel modules for vessels at Port Fourchon. This project is attractive to investors



considering the total Capital expenditures of $3,663,487,657 billion dollars and total yearly revenue of
$205,040,000 million dollars. MaxVentus has outlined a maximum bid price of $75 million dollars
($5,000 per acre, 15,000 total acres) for the lease blocks we have identified. The site design was
visualized and manipulated using the modeling software Furow (by Solute) and the financial analysis was
facilitated by System Advisory Model (SAM) developed and supported by NREL.

1.0 Site Selection and Design

Site identification from offered lease blocks required assessments of ocean activities, atmospheric
characteristics, environmental sensitivities, and financial opportunities in order to develop an
environmentally conscious, energy-efficient, financially-viable project. The lease blocks selected proved
to be advantageous when considering shipping traffic, existing infrastructure, active oil and gas leases,
access to Port Fourchon, and seafloor characteristics. Research on these factors pertains particularly to
Lease Blocks ST143, ST167, and ST168 are visualized in Figure 1.
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Figure 1. Map showing selected lease blocks in the South Timbalier area with additional siting concerns

1.1 Ocean Activities

To properly evaluate the least disruptive lease blocks available, shipping, fishing, and oil and gas
production account for most of the activities visible in the kernel density map [Figure 1]. This map was
created using ArcGIS Pro to run the kernel density tool on Automated Identification System (AIS) data
from 2019 [1], [2]. Lease blocks ST167 and ST168 experienced approximately 50 ship passes during
2019, thus avoiding the high-density traffic to the east. Lease blocks ST143, ST167, and ST168 are
located along the northern edge of the available lease area. Transmission cables can be installed from this
location to Port Fourchon without interfering with neighboring wind energy leases.

1.2 Environmental Impacts

The development of this project was conducted in a manner to avoid significant biological
communities and species migratory routes during project construction, operations, and maintenance.
Endangered species off the Louisiana coast include the Kemp's Ridley Turtle, Leatherback Turtle,



Hawksbill Turtle, Sperm Whale, and Rice's Whale [3]. Threatened species in the area include the Green
Sea Turtle, Loggerhead Sea Turtle, Gulf Sturgeon, Oceanic Whitetip Shark, and Giant Manta Ray [3].
Most Essential Fish Habitats (EFH) do not intersect with any available lease blocks [4]. Bird species
migratory routes are present in the project site; however, none are categorized as endangered or
threatened. In order to acquire approval from BOEM, MaxVentus must outline a Habitat Conservation
Plan (HCP) [5]. Through this plan MaxVentus has committed to NOAA and local conservation
organizations that, should an incidental take event occur, MaxVentus will replenish the ecosystem with
the same but limited number of animals lost during project construction and operation. Further to promote
environmental mitigation, the construction teams will utilize detection technologies to slow vessel
movement and reduce impacts on any animals detected.

1.3 Risks and Fatal Flaws

Impact-producing factors (IPF) is a term used by BOEM that identifies critical cause-and-effect
relationships between renewable energy projects and affected resources, including but not limited to
physical, biological, economic, or cultural resources [6]. IPF relevant to this project include extreme
weather events, ecological loss, political administration change, rising inflation rates, and supply chain
challenges. In order to mitigate hurricane impacts on this wind project, project construction will
commence outside of the expected hurricane season (June through January) and installed turbines will
incorporate systems to furl blades and otherwise self-protect prior to hurricane conditions. Anemometers
and other weather-monitoring devices will be installed on turbines to monitor wind speeds and
preparations will be made in advance of extreme weather events [7]. Excluding hurricane conditions,
average wave heights in the Gulf of Mexico (GoM) are not considered an IPF [7].

For an offshore wind project to receive approval from BOEM, the project must follow the
Renewable Energy Program Regulations (30 CFR 585, Section H), which outlines if the selected lease
areas include endangered or threatened species [6]. BOEM must consult with state and federal wildlife
agencies to identify specific conditions for the project to proceed [6]. If environmental consultants
conclude that project development will lead to detrimental ecological losses then BOEM will not issue
permits and project development will be terminated. This project’s design attempts to avoid ecological
harm and MaxVentus does not anticipate project termination on these grounds.

Recent federal legislation, as explained in Section 4.2, has incentivized the expansion of
renewable energy in the United States. Considering these laws were passed on party lines, and supported
by the Democrat Party, the 2026 election results in favor of Republican control of Congress or the
Presidency would be a substantial risk to these laws’ continued implementation. This project would lose
significant funding opportunities in the event that these laws were repealed or significantly amended.

Technical and high-investment operating costs are susceptible to unexpected price changes. In
order to mitigate construction and operational risks, MaxVentus has identified Munich RE’s offshore EPC
cover insurance as a means to address the uncertainty associated with variable costs [8]. Through Munich
RE’s insurance solution, MaxVentus will be covered against unexpected costs related to O&M and supply
chain disruptions [8]. Also, given the selected wind turbine for this project (Siemens Gamesa 14-222 DD)
is manufactured overseas, technical insurance is required under a European entity.

1.4 Resource Assessment

Wind resource data were obtained from the company Vortex, which specializes in providing
clients with high-resolution wind resource data. Vortex “uses a supercomputer cluster to run a non-linear
flow model (WRF) that scales large atmospheric patterns (NCAR-NCEP, ECMWF, and NASA) down to
fine spatial resolutions (SRTM), generating modeled wind resource data suitable to be used where and
when no measurements are as yet available” [9]. A Large Eddy Simulation (LES) data set was used for
this resource assessment which combines the WRF and LES models to calculate wind data at a specific
height and location in 10-minute intervals over one year. Wind resource data is generally calculated or
measured for a period longer than one year, to capture enough data for adequate analysis. However, due to
computational costs, LES uses an optimization process to select a rolling one-year window that is



representative of a larger 20-year period [10]. This one-year window includes 10-minute interval results
for a period of 365 days that offers the best representation of the long-term data at the selected site. The
representative one-year window falls between March 3, 2010 and March 3, 2011. The geographic center
of selected Lease Blocks ST143, ST167, and ST168 was used for this resource calculation. The reference
height used for calculations was 140 meters which coincides with the hub height of the selected turbine
model. Results were downloaded from the Vortex website into a .txt file that was then loaded into Furow
for further analysis. As revealed during analysis, wind speeds are typically highest during the winter and
spring seasons in the region. The average annual wind speed calculated in Furow was 6.82 m/s at the
140-m hub height of the turbine. This data informed the proceeding decisions explained in Section 4.0.

1.5 Turbine Technology

MaxVentus selected the Siemens Gamesa 14-222 DD offshore wind turbine in part to the
favorable supply chain characteristics. Although the Vestas V236-15.0 MW turbine has a greater swept
area, blade length, and rated power, it is not as suitable for this project given the low average wind speeds
of the site. Critical design features that aided the selection of the Siemens Gamesa turbine include
IntegralBlade® technology and RecyclableBlade, High Wind Ride Through (HWRT), and Power Boost
features. HWRT stabilizes energy output to slowly decrease, automatically, the power output when wind
speeds surpass 25 m/s. Power Boost and HWRT features have the potential to increase capacity to as high
as 15 MW. As determined by the resource assessment, average wind speeds are significantly lower during
the summer and fall seasons. The low cut-in speed of 3 m/s enables turbines to generate power during
these seasons regardless. This turbine utilizes IntegralBlade® technology, where each
fiberglass-reinforced epoxy blade can be cast in one piece and separated and recycled at its end-of-life
[11]. Siemens Gamesa is developing the first US blade-finishing facility in Portsmouth, VA, which would
effectively reduce finishing costs and promote the types of domestic manufacturing outlined in the
Inflation Reduction Act [12]. Further plans for Siemens Gamesa to develop other manufacturing facilities
in Portsmouth have been confirmed by Cathie J. Vick Chief Development and Public Affairs Officer for
the Port of Virginia. The specifications of this turbine are summarized in Table 1. The generated power
curve for the SG 14-222 DD to enter into the turbine database in Furow applied turbine data extrapolated
from a 15-MW power curve based on NREL’s 15-MW reference offshore turbine from 2020 [13]. It is
assumed that the application of this power curve produces more conservative energy projections as
compared to the SG 14-222 DD, since it holds the record for most power produced by a turbine in 24
hours with 359 MWh [14]. All of these conditions aid in the project’s optimization process and financial
analysis

Table 1. Selected turbine specifications.
Siemens Gamesa 14-222 DD Turbine
Rated Power |Rotor Diameter |Hub Height (Cut-in Speed |Cut-out Speed |Wind Class
14000 kW [222m 140 m Im's 25m's IEC LS

1.6 Foundation Structure

MaxVentus identified an appropriate foundation to provide vertical load support weight and
lateral support of the entire turbine structure at the hub height of 140 meters. Alternative possible
foundation types were evaluated for cost-effectiveness, reliability, and environmental impact. Site
characteristics encourage the installation of jacket foundation structures when considering the threats of
hurricanes. Jacket foundations consist of a lattice-truss structure with four legs that are welded together
providing lateral support [15]. Compared to the common monopile or other suction caisson designs,
jacket foundations have the smallest ecological footprint and largest surface area limiting the effects of
habitat loss due to foundation installation while providing the most habitat during operation [15]. With the
prominence of the oil and gas industry in the GoM, the proximity to the fabrication of steel support
structures significantly decreases costs allowing these structures to be financially feasible [16].



1.7 Wind Farm Design

This project will feature 23 SG 14-222 DD offshore wind turbines, bearing a total installed
capacity of 322 MW. Nine turbines will be placed in each of the Lease Blocks ST168 and ST143, and five
in ST167. The wind farm layout is shown in Figure 2. The turbines are situated in a grid formation across
the square lease blocks, with an alignment rotation of 2° counterclockwise to minimize wake effect
energy losses. The layout is designed to maximize the number of turbines and power generation and
minimize cabling distances. An eddy viscosity wake effect model was calculated by simulating 10 m/s
winds from the wind farm’s average dominant wind direction of 122° (southeast) in order to better
understand the nature of wake losses. As seen in Figure 2, only minimal “waked” wind was experienced
by WT3 and WT6 out of the entire fleet for this model. Turbine spacing was set to 1800 m which equates
to more than eight 222-m rotor diameters between each turbine. Between five and twelve rotor diameters
between turbines is a common practice among European offshore wind farms [17]. Although turbine
separation radii extend beyond the lease blocks, blades fall entirely within the border. The offshore
substation was placed at a location that is central within the wind farm, thus allowing for shorter
collection system cable lengths. In some cases, offshore wind farms refrain from building the offshore
substation at a central location due to vessel access risks associated with repairs and maintenance [17].
However, the lease blocks we selected fall along the perimeter of the CWC auction area, and this allows
for ease of access to the substation and therefore bypasses vehicle access risks.

1.8 Energy Estimation

Furow modeling software was used to

calculate the energy yield estimation of

the wind farm. Total losses were set at

15.5% as this was the number defined for

an offshore wind reference site by NREL

in their 2021 Cost of Wind Energy Review

[18]. The projected annual net energy

yield of the 322-MW wind farm is

933,000 MWh with a net capacity factor

(NCF) of 33.3%. This energy projection is

likely conservative as the turbine power

curve used for this model serves only as a
O omnesusution | proxy for that of the record-breaking SG

—m iecoonon | 14-222 DD [14].
Figure 2. 23 SG 14-222 DD turbines displayed overtop
of average wind direction wake effect raster ST143, ST167,
and ST168 in Furow wind farm layout in blocks.

1.9 Transmission Design

The transmission system will be necessary for the interconnection of the wind farm’s offshore
substations and wind turbines to the offtake strategy which includes an e-methanol production plant as
well as the onshore electric grid. The array cable technology is easily scalable to be able to match the size
of offshore wind projects and can be trenched into the sea bed to protect the integrity of the cables. The
array cable system diagram illustrates the means for transmission of power to the point of interconnection
including, but not limited to, export cables, array cables, substations, and the Point of Interconnect [19],
[Figure 3].
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Figure 3. Map showing the export transmission design and infrastructure from each turbine

Through consultation with Ralph Kurth, a transmission expert at Stantec, it was determined that
the transmission of electric power via the submarine cables would be in the form of alternating current
(AC) because of the relation of the wind farm location to shore. These technical aspects of the
transmission design would result in the optimization of the layout of the cables in a manner that maintains
the financial feasibility of this project and maximum energy production [17]. Kurth was instrumental in
assisting the transmission design by determining necessary components, providing cost estimates, and
identifying manufacturers as seen in Table 3. The single-line diagram of the transmission system from
turbines to the e-methanol facility and the point of interconnect is seen in Figure 4. Essential suppliers for
the wind farm design include Siemens Energy and GE corporations to provide substation equipment,
Prysmian and LS Cable companies for supplying submarine and land cables and Kiewit for the
installation and construction processes. The acquisition of submerged land leases will be required for
implementing submarine array cables, and consultation with myriad federal agencies including but not
limited to the National Oceanic and Atmospheric Administration (NOAA), the U.S. Army Corps of
Engineers (USACE), the Bureau of Ocean Energy Management (BOEM), and the U.S. Department of the
Interior, will be required [20], [21].

To determine the necessity of reactive compensation elements associated with High Voltage
Alternating Current (HVAC), preconstruction engineering assessments will need to be performed. The
design of the array cable system will avoid exclusion zones in which any form of construction is
prohibited, obstructions or obstacles present on the sea floor from previous infrastructure or marine
habitation, and minimize damage to the sea floor during the cable-burying process. The design will also
be impacted by the location of the wind turbines and their proximity to the substations. A design
consideration that will impact the entire system is the prevention of overlapping cable crossings which
would risk the potential for cable thermal overloading [22].
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Figure 4. Visualizes transmission design from wind farm to point of interconnect.

2.0 Site Preparation and Development

The framework for the development of this wind farm required outlining appropriate
post-acquisition assessments, identifying required regulatory and environmental permits, outlining
construction and operations plan, implementing necessary cybersecurity measures, understanding the
decommissioning process, and creating a rough project schedule.

2.1 Site Assessment Plan

Prior to project installation procedures, geophysical, geotechnical, meteorological, and biological
surveys will be conducted [23]. These surveys will happen over five years before, during, and after
construction [23]. Surveys will measure impact-producing factors of the proposed wind farm, including
emissions and pollution, discharge, noise, strikes and collisions, bottom disturbances, and coastal land
use/modification [23]. The surveys will determine the severity of impact-producing factors. The most
critical impact-producing factors are noise, strikes, collisions, and bottom disturbance without protective
measures, resulting in significant biological and benthic impacts as described by BOEM [23]. A solution
for the proposed wind farm, to mitigate noise and vessel strikes, includes enacting a vessel traffic buffer
around the project area [24]. For the project area, a 10-mile vessel traffic buffer would be adequate to
lower impact-producing factors from major to negligible. In order to reduce bottom disturbances, when
constructing a turbine, jack-up legs points of contact will fall within a 300-m radius of the turbine
installation spot [25].

2.2 Permits Required

Louisiana state waters extend three nautical miles (nm) from the coast while federal waters
extend to the point where the Louisiana gulf-ward boundary ends, up to 200 nm from the coast [26]. The
selected lease blocks are 46 nm away from Port Fourchon; therefore, acquiring state permits for project
development is not necessary [26]. Federal agencies will facilitate the acquisition of permits for the wind
farm. BOEM requires projects to develop various plans including a site assessment plan, technical design
report, and O&M outline [Table 2]. The Environmental Protection Agency (EPA), National Oceanic and
Atmospheric Administration (NOAA), and U.S. Fish & Wildlife Service (USFWS) require projects to
consider predicted impacts on the environment and protected species [Table 2]. The U.S. Department of



Defense (DoD), U.S. Coast Guard (USCG), and Federal Aviation Administration (FAA) require the
development of plans that ensure no disruption to military or aviation activity [Table 2]. Acquiring all of
these required permits will take between 0 to 2 years [27].

Table 2. Portrays agencies that administer relevant permits for project construction and development

Site Acquisition & Technical
Aspects

Environmental Impacts National Security

= BOEM
Agencies

Bureau or Ocean Enerey Manacement

Secure commercial lease for - National Historic Preservation - Sitting consultations and
offshore energy - Magnuson-Stevens Fishery negotiations
development Conservation and Management - Navigational Lighting Permit
Site Assessment Plan (SAP) Act

Requirements Facility and Design Report - Endangered Species Act

& Compliance (FDR) - Marine Mammal Protection Act

Acts - Construction and Operations - Migratory Bird Treaty Act

Plan (COP) - Clean Water Act — air quality,
Fabrication and Installation water quality, and pollution
Report (FIR) prevention permits

2.3 Construction and Operations

Port Fourchon currently offers a 169,968 square meters lease area (GLF630) which MaxVentus
will utilize for onshore construction and staging procedures for upwards of two years [28]. The selected
turbine model (SG 14-222 DD) warrants 79,000 square meters which does not surpass the area of the
available lease area. The selected lease area (GLF630) is 42 acres with 2,300 feet of waterfront access
with a monthly rent cost of $163,000 dollars ($3.912 million dollars for two years). These financial
parameters were provided by Chett Chiasson Executive Director at Port Fourchon.

The staging area will consist of turbine blades, mooring equipment, and electrical cables will be
arranged and placed onto Dominion’s Charybdis for installation [28]. Docking for all O&M vessels will
require space at a separate harbor from the identified staging lease block (GLF630) [28]. All O&M
vessels must comply with regulations outlined in the Jones Act, which mandates that cargo shipped
between United States ports be carried by ships that are flagged in the U.S. and manned by an American
crew. By utilizing Dominion’s Charybdis, MaxVentus would be in compliance with the Jones Act and
intends to advance project operations accordingly.

Dominion’s Charybdis jack-up vessel will be utilized for offshore project construction,
installation, and significant repairs [29]. Charybdis has extendable “legs” that drive into the sea floor to
lift the vessel out of the water for stabilization. Once out of the water, Charybdis’s onboard crane will
support the construction of turbines. Although European-developed installation vessels are more
established, the cost of a non-US sea installer vessel is estimated to be approximately a $250 thousand
dollars daily fee [30]. These equipment prices paired with the substantial scale repairs are not financially
feasible for this project [28].

For cable installation, the Bahamian Siem Dorado cable installer vessel will be used [30]. For
standard repairs extending beyond twenty-four hours, the first Jones Act-compliant service operation
vessel (SOV), Eco Edison, will be used. Eco Edison will be equipped with safe and innovative access
methods, such as a “walk to work” gangway and accommodations on board to support more than 40
technicians [30]. For common repairs, Max Ventus will use the British windcat MK 1 crew transport vessel
(CTV) as needed to transport trained crew members to and from the turbines.

As part of the project’s offtake strategy, MaxVentus will construct a 15-hectare e-methanol
Power-to-X Facility (PtX) with an onshore substation in Port Fourchon’s GLF(0-154 lease area seen in



Figure 3. Through consultation with Chett Chiasson, the total cost of lease block GLFO will be $929,649
dollars. The PtX facility will contain components for hydrogen and methanol loops in the e-methanol
production process as well as auxiliary system components as seen in Figure 5. Hydrogen loop
components will include a water treatment facility, a power supply Siemens Silyzer 300 Electrolyzer, a
hydrogen conditioning facility, and hydrogen pressurization tanks. Methanol loop components will
include, direct air capture units, carbon conditioning and pressurization units, a Syngas gas compression
unit, a methanol synthesis facility, and e-methanol bunker storage and offtake. Methanol auxiliary systems
will include heating and cooling management systems, instrumentation and control units, and various
pipes needed for transport [Figure 5]. MaxVentus plans for a two-year construction of all aspects of the
wind farm, PtX facility, and preparation areas due to financial considerations [Figure 6].
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Figure 5. E-methanol Power-to-X facility components and processes. Figure developed by Siemens Energy.

2.4 Cybersecurity

The Federal Energy Regulatory Commission (FERC) facilitates interstate electricity transmission
by ensuring reliable, safe, secure & economically efficient energy for consumers at a reasonable cost [31].
FERC’s Office of Energy Infrastructure Security supplies expertise and direction to mitigate potential
cybersecurity threats and physical attacks on energy-generating facilities [31]. FERC offers Critical
Infrastructure Protection (CIP) standards that guide the industry on how to manage cybersecurity and
physical risks [31]. The North American Electric Reliability Corporation (NERC) under FERC creates
and enforces mandatory reliability standards [31]. NERC has adopted these mandatory CIP standards for
the protection and security of critical cyber assets supporting the power grid.

DoE’s Office of Energy Efficiency & Renewable Energy has identified and outlined how projects
can ensure security against physical and cyber attacks. After evaluating the proposed cybersecurity
measures, the most suitable option for the project would be to install a firewall. This strategy is essential
to facilitate secure control system data access, filter external requests, and permit Virtual Private Network
(VPN) access to stop potential cyberattacks. Implementation of a firewall is necessary in order to prevent
external action or access to the internal local area network which connects to the wind turbines and
transmits critical data [31]. Given that power produced by this wind farm will be supplied to the
e-methanol production facility and not fed directly into the grid, there are limited grid reliability concerns.

2.5 Decommission Plan

Decommissioning obligations enforced by BOEM mandate an allotment of two years to remove
all facilities, projects, cables, pipelines, and obstructions, and to clear the seafloor of all obstructions
created by activities on the lease, including a project easement or grant, to a depth of 15 feet below the



mud line (30 CFR §585.433, §585.910) [32]. Within 60 days after the removal of any facility, cable, or
pipeline, a final notice must be submitted to BOEM verifying site clearance that provides a summary of
removal activities and a description of any environmental mitigation measures (30 CFR §585.912) [32].
Although landfilling turbine blades is currently the most cost-effective solution to manage equipment that
is removed from service, Max Ventus has committed to supporting blade recycling procedures.

2.6 Project Timeline

The projected timeline for initiating, operating, and performing the decommissioning processes is
demonstrated in Figure 6 below. Overall, the project is anticipated to require approximately nine years to
implement, with an overall lifetime of 25-35 years, and a two-year decommissioning process [33].

Auction bid

. Wind farm
Fourchon, blocks, 751 | peports for wind farm BOEM cop
LA million N confirmation of

Decommissioning

approved by
complete COP oM
for wind farm .

Installation and
Commissioning
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Identify lease block
o]

as in GoM and Site Assessment and Surveys,
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in GoM

Wind farm
environmental and
technical review

by BOEM

Operation lifetime of wind farm,
green methanol manufacturing,
and interconnection site at Port

Submit design
and installation
plans

Parish to name wind farm,
submit reports to federal
agencies (BOEM. EPA, etc)

Figure 6. Timeline visualizing general project development sequence.

3.0 Offtake Strategy

In an effort to avoid the challenges of upgrading the current transmission infrastructure in the
Louisiana coast region of MISO, MaxVentus has identified a unique and innovative offtake solution that
will optimize financial opportunities as well as benefit the industries at Port Fourchon. Port Fourchon is
identified as the port with the highest demand for, and highest number of vessels (460) with electrification
potential in the country [34]. Given that global shipping accounts for 3% of total greenhouse gas
emissions, shipping companies have made plans to transition to cleaner sources of fuel [35]. For instance,
Maersk has ordered 19 vessels with dual-fuel engines able to operate on e-methanol [36]. Granted these
opportunities, MaxVentus has developed plans to use the generated power from the developed wind farm
to power an e-methanol production facility which will offer a cleaner fuel option for vessels. Port
Fourchon’s central location in the GoM and well-supported infrastructure allow for an energy addition of
wind and e-methanol. Chett Chiasson, Executive Director at Port Fourchon, has confirmed with
MaxVentus has personally confirmed the viability of this project concept and reiterated the Port’s interest
in e-methanol.

MaxVentus intends to utilize the electrical power produced from the wind farm to power an
e-methanol production facility through the use of the PtX facility constructed and operated by Max Ventus.
Produced e-methanol will then be sold to Martin Energy Solutions. This business model follows the
growing trend of interests, investments, and fuel purchase agreements pertaining to the procurement of
e-methanols by large end-user companies such as Maersk and Shell [36], [37]. MaxVentus believes that,
based on investments in shipping and fuel offshore wind coupled with an e-methanol PtX facility offers a
profitable business strategy. This belief is influenced by Maersk fuel purchase agreements with other
methanol-producing companies such as European Energy, SunGas renewables, and CarbonSink LLC,
demonstrating that the demand for e-methanol production is present and profitable [36], [38], [39].
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3.1 E-Methanol Production

E-methanol is the combination of green hydrogen and sourced carbon. MaxVentus will create
in-house green hydrogen through PEM Electrolysis. As seen in Figure 5, the production of e-methanol
requires Max Ventus to source three components: generated electricity, ultrapure water, and carbon.
MaxVentus will provide 322 MW of electrical power for the PtX facility to produce e-methanol. Water
will be sourced from the GOM and then pumped through a Siemens water desalination plant to produce
ultrapure water (PH 7.00) for electrolysis [40].

To produce the green hydrogen needed for e-methanol, MaxVentus will perform electrolysis

utilizing Siemens’ Sliyzer- 300 PEM Electrolyzer [41]. During Max Ventus’ PEM electrolysis, ultrapure
fresh water (7.00 PH) will be pumped through the electrolyzer unit to create at a rate of 15 liters of water
to produce one kilogram of green hydrogen [42]. When water is combined with MaxVentus’ electricity,
the Slilyzer-300 electrolyzer will electrochemically split and recombine hydrogen and oxygen molecules
to produce green hydrogen. The use of Siemens’ Sliyzer-300 PEM Electrolyzer is cost-effective for

Max Ventus as electrolyzer units have been cost-optimized for higher scaled operations [43] Other
important parts of the production facility that will be needed for production and risk management include
Core electrolyzer stacks, Arrays, Tanks, Pumps, Heat Exchangers, Rectifiers, Compressors, Purification
unit and cooling systems, Water demineralization, Fire and gas safety systems, and an EPC pod. Green
Hydrogen production releases a byproduct of pure oxygen which can be collected and sold at adequate
market value [44].

After electrolysis, green hydrogen will be combined with sourced carbon. Max Ventus will source
carbon via direct air capture (DAC). By using direct air capture, MaxVentus avoids complicated and
costly methods of transporting carbon from outside sources which outweighs the low concentration of
carbon sourced through this method [45]. MaxVentus still has further research questions on the process
including capital expenditures and power usage of the direct air capture system that will have to be
answered in future development processes.

Through consultation with a European Energy Power to X Associate, Alexander Ruemert, to
produce methanol, 1.4 kg of carbon will be needed per kilogram of methanol. The sourced carbon will
then be combined with green hydrogen to create e-methanol fuel in a heat-intensive process known as
methanol synthesis [46]. The final product of the heat-intensive process is a liquid fuel that has similar
properties as gasoline thus allowing for easy storage and transportation [46]. MaxVentus will have bunker
storage for e-methanol where produced e-methanol can be picked up by Port Fourchon fuel suppliers such
as John. W. Stone and Martin Energy Services to be delivered to end users as identified by Port Fourchon
executive director Chett Chiasson. Chett Chiasson was critical in determining the offtake solution by
explaining the current infrastructure of the port, availability for offshore wind development, and demand
for alternative fuel sources for vessels.

3.2 Facility Design

MaxVentus will invest and construct a PtX facility in Port Fourchon in lease block GLFO. Total
capital expenditures for the PtX facility will total circa 1.55 billion dollars based on a capital investment
of 1.4 billion euros for Esbjerg’s PtX facility [47]. The investment will be funded by MaxVentus, loans,
and outside investment from companies such as Martin Energy Services. Based on consultation with Mr.
Ruemert, Of the total capital expenditure, 60-80% will go towards procurement costs while 20-40% will
go towards installation. Alexander Ruemert also stated that installation costs will also decline as the
industry further develops.
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3.3 Fuel Purchase Agreement

Chett Chiasson, Executive Director at Port Fourchon, has identified essential energy providers
that would be interested in purchasing the e-methanol vessel fuel modules to sell to shipping companies
including John W. Stone Oil Distributor, Martin Energy Services, and other liquid natural gas (LNG)
providers. Identified direct purchasers of this e-methanol would include Eddison Chouest Offshore,
Harvey Gulf International Marine, Oceaneering, and Hombeck Offshore Services. Based on general
statistics and guidance provided by Alexander Ruemert of European Energy, and in collaboration with Mr.
Chiasson, MaxVentus will enter a fuel purchase agreement with Martin Energy Services for $1,200 per
ton of e-methanol.

4.0 Financial Analysis

The financial analysis was conducted using SAM software with calculations and conformations
generated through Furow and Excel® analysis. The following research was informed by details noted in
Sections 4.1-4.6 as well as the current global and domestic energy market dynamics, precedents set by
recent domestic offshore wind projects, and demand for alternative fuel options for vessels docking at
Port Fourchon.

4.1 Financial Potential

A commercial-size offshore wind project in the Gulf of Mexico, where wind resources are not as
favorable as in other areas and the industry is only beginning to launch, is financially feasible only with
access to economic incentives. These can come in the form of Investment Tax Credits (ITC) or other
economic mechanisms discussed in financing strategies. As explained in Section 3.0, the growing demand
for alternative fuel sources such as e-methanol in Port Fourchon promotes the following business model.

4.2 Investment Incentives

President Biden’s National Climate Task Force has ambitious goals for the United States which
cannot be realized without the adoption of renewable energy, and this requires agencies to work toward a
net-zero emissions economy by 2050 [48].The adoption of renewable energy has been incentivized in
particular by recent federal legislation, notably the Inflation Reduction Act (IRA) and the Infrastructure
Investment and Jobs Act of 2021 (IIJA), through which billions of dollars are being invested to advance
renewable energy deployment and manufacturing through tax credits, loan programs, and grants [49],
[50]. President Biden’s Justicy40 Initiative sets a goal for 40% of the benefits from federal investments in
climate change and clean energy to benefit communities that are “marginalized, underserved, and
overburdened by pollution,” [51]. The area of Port Fourchon qualifies as a disadvantaged community
under federal criteria as an energy community tied to petroleum.

We intend for project construction to be initiated prior to January 2025 so it would meet all
apprenticeship and wage requirements, thus this project will qualify for a 30% Federal Investment Tax
Credit (ITC). This would be supplemented by an additional 10% credit for meeting domestic production
requirements and another additional 10% credit in light of the project’s location in a disadvantaged energy
community.

Louisiana is ranked fourth in the U.S. for offshore wind potential and has identified a shift to
clean energy as its primary strategy to achieve net-zero emissions by 2050, with a prioritization placed on
achieving 5 GW of offshore wind generation by 2035 [52]. The economic opportunity provided by
offshore wind is of particular interest to the state government, given that a single offshore wind project
could create more than 4,500 jobs during its lifetime [52]. Louisiana is also interested in green hydrogen,
with southern Louisiana, led by the Greater New Orleans Development Foundation, receiving
approximately $50 million for H2theFuture. The project’s funding will go toward transitioning the
regional hydrogen sector to green hydrogen [53].

The project will likely also qualify for the DoE Loans Program Office (LPO) Title 17 Innovative
Clean Energy Loan Guarantee Program which was authorized by the Energy Policy Act of 2005. Projects
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eligible for Title 17 loan guarantees must meet certain innovation, emissions, location, and repayment
prospect requirements. This wind farm will employ existing commercial technologies in combination with
new and significantly improved technologies, helps reduce anthropogenic GHG emissions, is located in
the U.S., and provides a reasonable prospect of repayment. The new and improved technologies employed
by this project are the Siemens Gamesa 14-222 DD turbine which is not currently installed in the U.S. and
the production of e-methanol powered by the wind farm. These project characteristics achieve eligibility
requirements to receive a Conditional Commitment and a Loan Guarantee Agreement from the DoE LPO
[54].

4.3 Required Capital

MaxVentus found that estimating the initial capital cost of the entire project is a complicated task
involving many factors that were analyzed by the team to develop the estimate of the total capital cost of
the project. Of the hundreds of inputs used in SAM, we mostly used general assumptions confirmed by
industry mentors, default model values, or those acquired from publicly available sources and adapted to
fit the model. Given the developing and proprietary nature of the industry, confidential information from
private companies could not always be obtained. MaxVentus combined researched values, industry
estimates, and results from SAM to estimate the total capital cost at $3.66 billion (Net capital cost of the
wind power plant, $2.1 B; Capex of PtX, $1.54 B; Offshore lease, $75 M; Port lease, $4.8 M).

Through early engagement with the LPO, a Title 17 Part I submission for basic eligibility was
submitted and returned in under 60 days. Upon acceptance of eligibility, Part II of the application was
submitted for further evaluation of the project in terms of risk allocation, creditworthiness, technical
relevance and merit, technical approach, work plan, construction plan, and legal, environmental, and
regulatory factors. It is expected MaxVentus application will move forward considering technological
significance as well as socioeconomic factors in achieving DoE’s policy objectives, including (i) job
quality, (ii) responsible contractor standards, (iv) underserved or disadvantaged community hiring goals,
and (v) creating quality jobs, spurring economic revitalization, remediating environmental degradation,
and supporting energy workers in communities, whose members are or were engaged in providing, or

have been affected by the provision of, energy-intensive
goods and services. Following Part II, the LPO conducts

legal, technical, financial, market, and insurance due [equipment Qrv | Unit Cost Total
diligence, and reviews compliance with federa] [Offshore Substation
- R . . Offshore Platform 1 $80,000,000 $80,000,000
environmental laws [54]. During this time term sheet [e6 v sreakers 6 $200,000 $1,200,000
negotlatlons are conducted and Bank Of Amerlca (BofA) IS 66 kv buswork, arrestors, switches, etc. 1 21,000,000 21,000,000
R . . R Station Service 1 1,000,000 1,000,000
presented as a CO'lender m Conjunctlon Wlth the Federal Protection, Control, and Communication 1 $2,000,000 $2,000,000
Financing Bank (FFB). The FFB is the only lender for  [230kv/s6 kv Transformer 1 | $14,000,000 514,000,000
. .. Subtotal 99,200,000
which DoE can guarantee 100% of the principal and |t ubtotall ¢
interest on a loan under 1703 Regulations [55].  [230kvsubmarine Cable (mi) 50 | 53,700000]  5185,000,000
Negotiations of construction loans are drawn for both FFB |68k collection Cable (mi) 31 | 52400000  $74,400,000
. T Joint Vault 1 $500,000 $500,000
and BofA. The project and agreed negotiations are  [230kvonshore cable (mi
presented for credit approval to the internal Project |lincludes splices, ductbank/trench etc) | 2 56'5"05;":": Si;igggsgg
. . . ubtota T 'y
Review Committee, external Interagency Review and  [Gnsnoreswitehing station
internal Credit Review Board review. Upon review and  [Siteworks/civi 1 | $10000000]  $10,000,000
1 b h S f O . 230 kV Reactors (150 Mvar) 2 $2,100,000 $4,200,000
approva y the Secretary of Energy, LPO issues a 230 kV Breakers 3 $300,000 $900,000
Conditional Commitment. Lastly, a loan guarantee is 230 kV buswork, arrestors, switches, etc. | 1 $1,600,000 $1,600,000
Station Service 1 $800,000 $800,000
eXecuted. Protection, Control, and Communication 1 51,800,000 $1,800,000
Subtotal $19,300,000
4.3.1 CAPEX & OPEX Interconnection
. .. . 230 kV transmission Line to POI (mi) 2 $2,200,000 $4,400,000
The prlma_ry derIng faCtOI:S that affeCt the Capltal Modifications at Port Fourchon 1 $3,000,000 $3,000,000
cost of a wind project are the turbine cost and the balance subtotal $7,400,000
of systems cost. SAM provides an estimation of turbine Transmission System Total Costs| _ $397,800,000

costs that is generous, although outdated, so research into

Table 3: Transmission Cost breakdown provided by Ralph
Kurth, Principal at Stantec
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offshore per MW cost of turbines and the Coastal Virginia Offshore Wind project using the same turbine
model, lead to the assumption of $1,700.07/kW [56]. The balance of systems cost generated by SAM
using values based on the location of the project, installation procedures, and generic model values is
$4028/kW. To better account for the cost of the project and evaluate SAM’s results other estimations for
portions of the BOS cost were researched individually. Cable and substation infrastructure and installation
costs based on the layout were presented to us by Ralph Kurth at $397.8M. This estimation aligns with
SAM’s calculations as cable infrastructure is expected to be approximately 15% of a project's total capital
cost. Due to the limits of SAM, the own analysis of PtX capital investment resulted in 1,544,459,000 USD
(dollars) and is included in the total capital cost.

The analysis determined a general O&M cost of $111/kW-yr [18][57]. A conservative escalation
rate of 5% was applied to this cost to cover increased wear and tear due to the region as turbines age and
unexpected disruptions from this.

4.4 Assumptions

Every parameter used in SAM can not be discussed in depth in this document, although
specifications mentioned earlier were included as well as the assumptions following. Losses and
uncertainties were left to the default model values as they were calculated and implemented in the Furow
analysis. The estimated energy production was matched using the same turbine characteristics and an
adjusted maximum capacity of the turbine. The insurance rate was assumed as 1.25% of installed cost,
greater than the typical 1% rate, due to variable weather conditions in the GoM. Assumed sales tax basis,
% of total equipment cost to be 24% as that is the amount of equipment acquired near the area. Federal
income tax of 21% and Louisiana income tax of 8%. Assessed percentage of installed cost for property
tax 0.1234% as this is the price of the leases per year. Louisiana state property tax rate of 0.34%.
Louisiana state and parish sales tax rate of 9.85% in Lafourche parish. A generous net salvage value of
5% was assumed because of the IntegralBlade® technology.

For depreciation, a large majority of the project qualifies for the Modified Accelerated Cost
Recovery System (MACRS) and a renewable energy project. We have assumed that most of the project
(85%), qualifies for 5-yr MACRS, while the 12% qualifies for 15-yr MACRS and 3% is non-depreciable.
MACRS is a valuable tool in the early stages of the project as it offers valuable tax benefits that can offset
taxable income early on. With regard to the loans required for
the project, we have assumed that the project's innovative

design would make it eligible for support from the DoE LPO. e - -

.. . Annual AC epergy in Year | 932.679.800 kWh
The agreed negotiations are assumed, the FFB loan is drafted f— 00w
70% of the capital investment with a twenty-year tenor and an [ - b
. K | X . X “apacity factor in Year 1 32.00%
interest rate of 3.5%. This loan is priced by 75 basis points [poo ac Euerey in vear 1 §07.380.352.0 KWh
above the benchmark 10-year Treasury rate [54]. The BofA | price invear 1 18.00 ¢/kWh
loan is 30% of the capital investment with a six-year tenor and [P price escalation 2.00 %/year
an interest rate of 4.5%. This loan is priced by 150 basis points |74 Levelized PP price pominal | |20.69 ¢kWh

LPPA Levelized PPA price real 16.94 ¢/kWh

above the benchmark 10-year Treasury rate. The financial
projections assume a debt service coverage ratio (DSCR) of 1.5,  |LCOF Leselized cost of enerey nominal | 19.85 ¢ kW
over a period of 20 years, with a fixed interest rate of 4%. We  |LCOE Levelized costofenermyeal | |16.27 2/Wh

also assume $450000 in closing costs for the debt and a 2.75%  “FY erpresentvane $69.577.184
fee upﬁ.ont. IRR Internal rate of refurn 11.97 %

Although we did not have a power purchase agreement e &

. . IRR at end of project 1197 %
we assumed a power price of between 15 and 20 ¢/kWh in | "o P p—
order to receive a positive net present value showing the SAM |- LGB
analysis is viable [Table 4]. This relatively high price iS |5 oraenr $906.203 648
acceptable in the situation as the further analysis of the |pebipercent 42.86%

Power-To-X facility and e-methanol fuel purchase agreement
By selling 93,200,000 kilograms of produced
e-methanol at a mid metric price of $1200 per tonne, a price

Table 4: Metric outputs from SAM
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assumed by industry consultants, MaxVentus will have a yearly net revenue of 111,840,000 USD (dollars)
per year [58]. However, MaxVentus has a power price of 0.20 cents per kilowatt hour or 300 dollars per
megawatt hour, when producing 932,000 MW yearly, MaxVentus will pay 186,400,000 USD per
MWh/yr. Maxventus’ PtX Facility will be producing 93,200,000 kg of e-methanol yearly, with .75
kilograms of hydrogen being produced for every 6 kilograms of e-methanol. With a federal tax credit
from the IRA of $3/kg of hydrogen produced that would be applied to the hydrogen production,
MaxVentus would get a $34,950,000/yr tax credit. However, with consultation from Margarita Patria, a
hydrogen energy economist, and principal at Charles River Associates, MaxVentus learned that her
understanding of the IRA hydrogen tax incentives indicates that due to how recently the tax credits were
created, there are loose definitions of where tax credits can be applied to. Based on this argument,
MaxVentus believes that because produced e-methanol is the final product instead of green hydrogen, the
$3/kg of H2 can and should be applied to the 93,200,000 kg/year produced. This would result in a
279,600,000 dollar tax credit and a net positive yearly revenue of 205,040,000 USD before factoring in
MaxVentus’s 3,663,487,657 USD total capital expenditures. Through the project development process,
MaxVentus has learned that the industry itself cannot create new industries. Instead, federal and state
governments must assist and incentivize new business ventures similar to ours as demonstrated prior in
other industries [59]. Thus it is reasonable to conclude that applied federal and state tax incentives would
make Max Ventus profitable.

5.0 Optimization Process

When developing a wind farm, the main goal is to decrease the costs of producing electrons while
also increasing their value of them. This is done by sourcing the most cost-competitive materials and
placing them in an area where they have the highest chances of success. During the research and
development for this wind farm, MaxVentus was able to optimize the energy output, transmission system,
offtake solution, and financial opportunities to reach closer to the main goal of increasing the profit
margin for the electrons.

5.1 Furow Modeling

The utilization of Furow allowed us to take advantage of the wind resource data we acquired from
Vortex to create a wind farm with maximum electric power output. The data analysis and visualization of
the many different trends in the data was very insightful to the way we thought about the project. For
example, seasonal, diel, and extreme fluctuations of wind were able to be tracked and understood by the
team. Optimization was done by designing the wind farm so that the turbines could maximize their
potential. Furow facilitates the efficient micro siting of wind turbines by allowing the user to input
specifications for their layout grid. Then, the created grid was put through many iterations of the wake
effect and energy yield tools to incrementally make adjustments to optimize the layout. The spacing of
eight rotor diameters between turbines took advantage of both available spaces inside the chosen lease
block and induced minimal wake effects on other turbines. During this phase of micro siting, we were
able to improve the wind farm design so that it creates the most possible electrons in its given location,
space, wind resource, and technological constraints. These steps were vital to many other factors that go
into the project since the e-methanol and financial returns are functions of how many electrons the farm
brings to shore.

5.2 Transmission Strategy

Fortunately the meetings and consultation with Ralph Kurth drastically improved the knowledge
of offshore wind transmission systems. This knowledge was then used to choose the equipment necessary
for the design of a single-line diagram and map the best route for this infrastructure to run through.
Originally, the research suggested that High Voltage Direct Current (HVDC) cables might be best for the
submarine export cable infrastructure compared to High Voltage Alternating Current (HVAC). By
consulting about the project’s details with Mr. Kurth, we were able to consider several CapEx and
logistical factors to determine that HVAC would be best. He also provided most of the information needed
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to estimate the total cost of the transmission system based on his experience in the industry and
knowledge of the undisclosed monetary values of this infrastructure. The wind farm layout was designed
in a way that decreases array cable distances by placing the offshore substation at a central location. Due
to the unique offtake plan, a specialized transmission system was required in order to efficiently use
electron production. Although the purpose of this production does not primarily serve the grid, it is
connected with high voltage cabling so that in the case of the offtake facility experiencing problems,
power could easily flow to the grid.

5.3 Offtake Solution

The offtake plan of producing e-methanol as a function of the wind farm’s electricity production
incorporates many additional factors and variables to the project. However, we recognized that this
auspicious strategy is a scalable, mutualistic pairing between offshore wind and e-methanol production.
Through research and consultation with multiple industry professionals from different aspects of
expertise, this solution was justified and encouraged. Zach Batts from Apex Clean Energy gave us an
understanding of the processes within green methanol production. Alexander Reumert from European
Energy provided us with insight into the nascent PtX industry that has incredible potential to impact the
Gulf of Mexico region. The knowledge and practice around e-methanol PtX is almost non-existent which
made the meeting with Mr. Reumert important as we were then able to base the ideas and solutions
around credible information that we could cite and rely on. Speaking with Port Fourchon’s Executive
Director, Chett Chaisson, allowed us to gain vital regional knowledge used in the plan. Since many pieces
of the project are based out of his port for both construction and operation, he was able to clear up
concerns about the end user and opportunity in the area. Each industry professional that consulted with us
was impressed and recognized the viability of the offtake strategy. Although we feel it is hard to forecast
the success of this unproven offtake strategy, it is based on acquired knowledge from the industry and was
very well received by them by the end of the research.

6.0 Auction Bid

Given the findings from Section 4.0 and bid prices from previous BOEM lease area auctions,
MaxVentus proposes a maximum bid price of $75,000,000 ($5,000 per acre for 15,000 total acres) for the
selected Lease Blocks ST143, ST163, ST164. Final commercial lease agreements from the New York
Bight auction ranged from $6,619-$10,486.28 per acre due to the high wind speeds measured and other
favorable conditions for offshore wind development [60]. Provided the lower wind resource in the GoM
than in the North Atlantic, auction bid prices are expected to be lower. BOEM announced on February 23,
2023, an auction of three lease area zones, OCS-G 37334, OCS-G 37335, and OCS-G 37336 with a total
of 682,540 acres for the GoM [61]. The GoM Wind Energy areas have a minimum bid price of $50 per
acre and an asking price of $50,000,000 for each zone [62].
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