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RETROFIT AND NEWBUILD — GENERAL CONSIDERATIONS

Sl ~.:cr; Compianco

CAPEX / OPEX/ ROI Safety & Environmental
Financing / Market demand standards and goals

Operational Aspects ® ® Technical Aspects

Efficiency / Flexibility | § Fleet Age and Condition
Route Management *~~"°°°  TTTT7C * Performance
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LATEST UPDATE ON PATH OPTIONS - SUSTAINED GROWTH FOR
HYBRID&ELECTRIFICATION

TECHNOLOGY REPORT

MARITIME
ELECTRIFICATION

MARITIME BATTERY SYSTEMS

AND ONSHORE POWER SUPPLY

Rise of Battery- Battery Safety Infrastructure /
Powered Vessels Technology Considerations Charging Stations
1,045 battery- Li-ion batteries Importance of safety  Port Electrification &
powered vessels in preferred choice.. systems, including Impact of energy
operation and 561 More than 100 type  Battery Management grid/utilities on
under construction. approved battery Systems, themal project viability +
Pure battery electric ~ system with various management “green mix”.
vessels representing Li-ion chemistries, systems, and fire (Floating) Charging
20% of the fleet. each with benefits ~ suppression. Themal stations for rapid
Primarily for shorter- and trade-offs: Runaway most charges needs.
range and coastal power/energy density, critical safety concern
operations lifespan, safety, requiring mitigation
charging rate, cost... strategies
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LATEST UPDATE ON PATH OPTIONS - ALTERNATIVE FUELS AND
ENERGY EFFICIENCY TECHNOLOGIES S

> ALTERNATIVE
FUELS

NON-CARBON FREE

o~no ALTERNATIVE

. LNG ‘j& FUELS

CARBON FREE

ENERGY
%;@ EFFICIENCY

»  METHANOL

>~ AMMONIA
TECHNOLOGIES
> BIOFUELS
> HYDROGEN
> ALS / PTO
> NUCLEAR

> DIGITALIZATION

»  FUEL CELLS

>  WAPS

. CHOOSE YOUR PATH - RETROFIT & NEWBUILD 4
CFA 2025 — Bureau Veritas



BUREAU
VERITAS

SEE

SHIP ENERGY EFFICIENCY CALCULATION
AND ANALYSIS TOOL
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SEECAT IS A TOOL TO SIMULATE COMPLEX SHIP ENERGY SYSTEMS

Energy Converters

Main engines,

diesel generators,

oil-fired boilers,

waste heat recovery (WHR)
turbines,

heat exchangers,

pumps,

etc.

Energy Networks

Mechanical,
steam,

cooling water,
fuel ail,
exhaust gases,
etc.

Regulation systems

Temperature regulation,
power management
systems,

water levels,

etc.
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Operating
Conditions

Port, maneuvering,
sailing,
loading/unloading,
specific operations,
etc.

[ BUREAU |
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Environmental
Conditions

Sea and air temperature,
pressure,

humidity,

wind,

waves,

current,

depth
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INSTANTANEOUS AND CUMULATIVE KPIS OVER REAL OPERATIONAL
PROFILE Sanre

Desigh comparison KPI assessment
Operations comparison
Engine - - (TElmmempsm
2 > EngineAvsB »  Fuel, Gas

& NP
, »  Fuel oil vs Gas... Energy flow: > Electricity > Speed optimization
PlEEEHE N »  Loading / unloading scenarios
> Variable speed pumps > On-board decision support
> WHR systems »  CO, > Weather routing
Machinery o
»  PTO/PTI Emissions: » SO,
»  PTO vs Gensets ... > No,
. J \ J U y,
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SEECAT STUDY TYPICAL OUTPUT

As a Ship Energy Efficiency Calculation and Analysis Tool, SEECAT is the engine behind a variety of

assessments for Newbuilds and Retrofits

Retrofits Newbuilds
Vessel Design Total Cost of
_ Simulation of past Performance Ownership
Performance with voyage to audit Evaluations: Evaluations:
and without Energy vessel performance
Saving Devices against the optimum Cost / benefit study for Hull Performance * CAPEX
the integration of * Fuel « OPEX
WAPS systems / Consumption .
hybridization on a _ . Em|SS|_ons
PTO given ferry, accounting . Perfor_mance with Penalties
for actual machinery, and without
voyage routes and Energy Saving
— Vach weather conditions Devices Ferry
SIS . i Benchmarkin
Optimization Continuous L 9
Improvement gl [N O
: Model against one
Weather Routing another

Systematic and Pragmatic assessments from simple to complex
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OptiCARBON™

FOR FORWARD-THINKING FLEETS.




OPTICARBON AT A GLANCE

OptiCARBON™

FOR FORWARD-THINKING FLEETS.

OptiCARBON™ is an advanced web-based Saa$S that cuts through complexity by
focusing on what matters most: energy consumption and regulatory cost
exposure

Designed to turn complexity into actionable insight.

Helps reduce compliance costs while building a path toward more sustainable
operations.
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OptiCARBON™

FOR FORWARD-THINKING FLEETS

WHO IS IT FOR?

« Pax, RoPax & cruise vessels

» Profile: Fleet managers,
decarbonization departments,
technical departments (R&D), HSE
departments, executive
management, financial controllers

« Companies of all sizes:
small/medium (2—-15 vessels) to
large fleets

MARKET NEEDS

Develop effective long-term
decarbonization strategies

Ensure compliance with evolving
emissions regulations

Gain comprehensive visibility and
control over fleet performance

Replace unreliable spreadsheets

Collaborate across teams on
multiple decarbonization scenarios
in real-time

Predict and optimize taxes and
costs
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KEY FUNCTIONALITIES

Energy consumption simulation
(incl. OPS)

Predictive fuel & emissions
modeling (>95% accuracy)

Multi-scenario planning & cost
simulations (biofuels, OPS,
upgrades)

Granular analytics down to vessel-
level consumption

Custom dashboards for strategic
decisions

Integration-ready and modular by
design
I
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Vessel Owner

Provide vessel characteristic
Provide operating profiles
Provide needs for decarbonization

I
BV

Digitalize the fleet

Implement operating profile and fleet plan in
OptiCARBON

Build decarbonization strategies with clients

BU Ap
SV

V,
(YU s,,,/

1828

BUREAU

OPTICARBON TOOL SIMPLIFIES THE DEVELOPMENT OF THE “**
GHG STRATEGY FOR A VESSEL FLEET

]
OptiCARBONTM

CREATE AND TEST DECARBONIZATION STRATEGIES FOR
EACH VESSEL, AND ASSESS FLEET-WIDE IMPACTS ON
COSTS, EMISSIONS, AND REGULATORY COMPLIANCE.

Owner
with BVS support

SCENARIO 1
> Baseline Scenario 2035

SCENARIO 2

> Technological upgrade for vessel A in 2028
> Operating change for vessel B in 2028

> OPS available for vessel C in 2029

> Biofuel mix increased for vessel D in 2030

SCENARIO X
> Retrofit for vessel X in 20XX
> Operating change for vessel X in 20XX

>
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Results Simulations
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