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a Comple’re sufficient engineering design basis work to inform concept selection

A Refine SHOWPLACE Concept to ensure reasonable chance of commercial
feasibility
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SHOWPLACE Concept

OBJECTIVE:

ESTABLISH COMMERCIAL
FEASIBILITY OF SYNERGIES
BETWEEN OFFSHORE WIND
POWER & HYDROGEN
GENERATION & STORAGE

KEY CONCEPT
ELEMENTS

o 0O 0o 0O 0O 0 0 0 O

Re-purpose existing offshore Gulf of Mexico oil and gas platforms and pipelines
Install floating or fixed (to platform) wind turbines

Transport power to onshore electric grid within capacity constraints

Utilize excess wind power to generate freshwater via desalination

Generate hydrogen from freshwater via electrolysis

Store hydrogen in subsurface geological reservoirs

Transport freshwater to shore or reuse later for subsequent hydrogen production
Transport hydrogen to shore for use as industrial feedstock or for power generation

Comprehensive roadmap that also addresses
O Ocean observing systems
Hydrogen safety
STEM curriculum and workforce retraining programs
Community engagement, economic growth, and job creation opportunities

Regulatory requirements
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Module 3: Freshwater —
Generation, Storage & Supply

Module 7: Data &
Digitalization




ProjectiSHOWPLACE Concept Potential

THE
POTENTIAL
OF PROJECT
SHOWPLACE

Q Capital outlay reduction through reuse of installed infrastructure

QO Long term energy storage via hydrogen and freshwater enables

utilization of all available windpower (zero curtailment goal)
O Active hydrogen economy in Texas Gulf Coast
O Multiple revenue streams with potential for revenue optimization

Q Individually technologies generally proven; key challenge is cost-
effective combination of these proven technologies offshore

Q Scaleable with accompanying cost reductions
Q Skilled energy industry workforce in Texas Gulf Coast

A Leverage learnings from multiple similar projects globally
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SHOWPRLACE 2022 Work Scope

What critical questions do we need to answer in 2022?

2022

WORK SCOPE
ELEMENTS

AND STRAWMAN
WORKGROUPS

Module O: Strategy, Funding and Concept Refinement

Project Siting and Scope for Scale-Up - identifying sweet spots

Define “Minimum Viable Concept” and “Justifiable Adds” - what has to stay
offshore, what do we have option to bring onshore

Overall project cost estimates and schedule

Coordination with Broader Vision and Roadmap for Houston Area (HETI, UH
Energy, H2Hub etc.)

Develop proposals in advance of funding proposal announcements
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SHOWPRLACE 2022 Work Scope

What critical questions do we need to answer in 2022?

2022

WORK SCOPE
ELEMENTS

AND STRAWMAN
WORKGROUPS

All workgroups to
generate cost estimates

Module 1 & 2: Power Generation and Transmission
* AquaTerra, SinnPower, Siemens, GE, Grid Advisors
* Turbine design and specs for the Texas Gulf Coast
* Fixed to platform or floating?
* Extreme weather challenges
* Transmission to shore and grid integration challenges
* Offshore use opportunities — oil & gas operations, CO2 sequestration
* Transmit power to shore or fulu utilize to generate H2?
* Zero curtailment goal — feasible?

Module 3 & 4: H2 Generation — Desalination and Electrolysis
* ChemePD LLC, Power 2 Hydrogen. Siemens
* PEM vs Alkaline?
* Offshore vs Onshore?
* Onshore freshwater?
* Saline electrolysis?
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SHOWPRLACE 2022 Work Scope

What critical questions do we need to answer in 2022?

Module 5: H2 Storage and Transportation

202 2 * BEG, WSP, Power 2 Hydrogen, Philips 66

* What elements stay offshore vs bringing them onshore

WO R K SCO P E * Well design — injectors, producers; pressure requirements

* Storage in salt caverns vs depleted hydrocarbon reservoirs

E LE M E NTS * Pipeline challenges for hydrogen — re-use or new?
Module 6: Offshore inf
A N D ST RAW MAN s ) Techfip '?N'"S 'I-‘?m:ni‘ssg;sciyais Subsea 7, Talos,

* Offshore infrastructure inventory and mechanical integrity assessment

WO R KG RO U PS * Module removal and new module placement (size, weight, space etc.)

* Controls and modeling

Module 7: System Controls and Modeling
* Ayatis, Siemens, Microsoft
AII workgroups to * Developing a digital twin and other models for rapid evaluation of options
* Controls, sensing, data collection and transmission

generdfe cost estimates * Revenue optimization algorithms
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