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Exploring the Future of Maritime Innovation

Innovation in the
maritime industry is = =4
cyclical, and we'reon
the verge of anew = &
wave of technologies
and change.
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Innovation Outloc

Sustaining innovation for
Net-Zero Carbon

Environment
enabled by a

Digital
Ecosystem
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Utilization for
Short Haul

+ Onsite/onboard
gy storage
« Port and offshore
buoy charging
stations

* Lithium-ion
batteries

* Non-lithium-ion
batteries

« Ceramic batteries

Research and
Early Adoption
+ Commercialization of
amine-ba:
technology
+ Onsite/onboard

capture units
« Direct air carbon
capture

Investigation/Early
Adoption of Alternative
Energy Sources
« Hydrogen fuel cel
* Hybrid systems

* Nuclear

Testing and Early
Adoption
of Alternative Fuels

A n Continued
* Ammonia Ado tlon

* Hydrogen hub
* Biofuels * Modular nuclear
reactors

* Methanol

* Hydrogen
Scaling
“ Reduced carbon emissions
managed through use of
alternative fuels and
carbon capture Widespread
+ Dominant zero-carbon, adoption of
fuel generation alternative
Alternative power
o fuels
Limited generation
Deep-Sea and adoption
Shippin at scale
« Charging
infrastructure
« Improved Mature green
onsite/onboard electrification
storage infrastructure

Remote Inspection
and Dashboards

+ 3D scanning
« Virtual training simulators
+ Drone inspection

ey Monitoring with

Visualization Tools
« High-fidelity virtual
simulators with Al-
generated scenarios
« Inspections with edge .
computing Self-learning
System Robotic

+ Human-level NLP
+ Autonomous bot

. + Self-correcting
Virtual ST

immersive - Quantum

ship computing
models

Conversation natural
language processing
(NLP)

Self-aware and Salf Leaiiing
cognitive systems = -
e v Digital Twins
« Data-seeking
+ Environmentally aware
Fleet level ¢ Control of physical
control via Gl o
interconnected + Selfreplicating
digital twins digital twins

Machine Learning (ML)

ML for edge computation

Realtime Vessel
Monitoring

* Voy.

dec

e planning and
imization
-to-day operational
ision sup|

« Enhanced reliability,
availability,

0
s.

naintainability and
afety (RAMS)

Technology and
Infrastructure

« Utilization of solid
pellets

« Storage in empty oil
Or gas reservoirs,
natural caverns

Mature carbon
capture value
chain

ecosystem

Connected
unmanned
autonomous
vessels

Real-time fleet
performance
optimization

Increased Ship
Connectivity.
+ Complex
autonomous Ship Connectivity
functions Infrastructure
* Reduced manning
« Seafarer knowledge,
skills and ability
transition

*Smart and
autonomous functions

*Increased support
activity with low

Green Vessel

Carbon

Green Infrastructure neutral blue

" economy
- Green port operations

* Increased adoption of
green corridors
* Green cargo
management Offshore Infrastructure
to Support Blue
Economy
+ Floating windfarms
at scale
+ Build out of charging

Trending
onstruction

| operation

Diversified Use
of Ocean Spa

+ Offshore spaceports and

« Wave energy conversion

Application
of advanced
materials
and
processes

New Materials

and Applications

* Onsite additive
manufacturing for
pare parts

« Lower cost/fit for
purpose materials

«+ Self-healing materials

orbit

Vessel System
Level Performance
Optimization

« Fast solvers for
high-fidelity models
* Advanced SIM-based,

decision-making

Component Level
Performance Optimizati
« Multiphysics/multi-domain

optimization
« Virtual testing and
commi: O

New Materials
Manufacturing Methods

APPLIED RESEARCH
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Carbon Capture

TECHNOLOGY

Carbon Capture Guidance

Carbon Capture and
Storage

g Insights into Onboard

\ ABS Requirements for
Onboard Carbon
Capture and Storage
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Considerations for design
AM and verification of CCUs
) onboard LNGC’s

-

.,

® APPLICATION

JDPs to Develop Carbon
Capture and Storage '
System ‘

“Carbon capture is going to
be a key transformational
technology for shipping to

achieve net zero emissions
by 2050. It will be critical to
addressing the challenge
before us.”

CHRIS WIERNICKI, CHAIRMAN,
PRESIDENT & CEO, ABS




Alternative Fuels/Energy

APPLICATION P
P \
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Partnerships win Developmen
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NTQs and AiPs for J \ q .
Ammonia, Methanol, and University Lessons from onshore
Hydrogen generators Research AM use of ammonia
Engagements

Guide for Building and -/ e
Classing Liquefied -
Hydrogen Carriers P ——
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ublication on
Offshore Production of
Green Hydrogen

Generation, Transport, and
Storage




Alternative Energy: Nuclear

Intro to Advanced
Industry

_ NTQs for Marine Commercial Nuclear
Guidance for " Modular Reactors for Maritime

Novel Concepts

© Seaborg

Industry Research

Engagements

© Core Power

US DOE Nuclear

Energy University
Program

Advanced Nuclear
Maritime Demonstrator . i
© R. Freda o ¥
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