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ComAp'’s vision is to be the global
leader in smart energy control
solutions that drive the world’s
transition to environmental
sustainability.
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Shipping Emissions

Monthly International Shipping Emissions

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 202

Source: Marine Benchmark

> 850M tonnes of CO,

> 3% of global GHG

> 130% increase by 2050
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Carbon Intensity Indicator

SEEMP Audits + annual Cll Rating
Annual
Cll
2019 2023 2024 2025 2026 2027+
Source: DNV reference 5% 7% 9% 11% TBD
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CIl Noncompliance

Vessel Type % Noncompliance Vessels Surveyed
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IMO Emissions Targets

2030

20%, striving
Adoption of for 30%
Revised IMO reduction of
GHG Strategy GHG (well to
wake)

2023 2025

Effectiveness
Review

2030

5% uptake,
stiving for
10% of zero
emission fuels

2040

70%, striving
for 80% GHG
reduction
(well to wake)

2050

Net Zero GHG
(well to wake)
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Vessel Electrification

Growth of Battery Fleet
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Growth of Battery Fleet

108

Source: DNV AFI

Source: S&P Global



Vessel Electrification

. ishing Related Pleasure Boat
B Car/Passenger ferries A5 \ 5
&
W Other activities Workboat - Tug
5%
Passenger Related

B Fishing vessels Patrol & Navy Related 34%
7%

B Offshore supply ships

B Other offshore vessels
B Ro-Ro cargo ships

W Tugs

B General cargo ships

B Cruise ships

Merchant Related
Yachts 22%
Oil/Chemical tankers

Bulk carriers

Offshore/Workboat
Container Ships - Related

26%

Source: DNV AFI Source: S&P Global
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Battery Ships by Country

Battery Ships by Application

Vessel Electrification
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Pure electric
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Hybrid, Electric vs. Bus Connection
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ACBus ACBus

Aux AC Bus

Shore connection
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DC Power Management

Heavy Consumer Support
Genset Prioritization
Synchronization, Load Sharing
Load-Dependant Start/Stop

Electrical Protections

VNV VNV VNV

Blackout Prevention






Layers of Control

Energy Management System

Peet Peet Peet Pset

Setpoint enable Setpoint enable Setpoint enable Setpoint enable

ON/OFF ON/OFF ON/OFF ON/OFF

ACPMS DC PMS PCS
feet Vset feet feet Veet Veet Nset
ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF
Sl AVR LG S AVR BMS volt ctrl speed ctrl
control ctrl control
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AC Electrical Network:V, |, f

DC Electrical Network: V, |
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Suitable for Any Configuration

> Traditional AC Generators in MINT to AC Bus

> Hybrid AC Battery packs + Genset integration to AC Bus
> Hybrid DC Generators + Batteries to DC Bus

> Fully Electric DC  Batteries / FC as the only sources
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Simulation via REXYGEN

T EeEE) <
m:—f—mw

[ J—>< Amblant Temp)

CNR_Amb_Temp

o]

e LOADT

BUS_L1_DC

24

LOADZ

BUS_G1_DC




Various Vessel Types using ComAp’s DC PMS
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Made in EU, Czech Republic
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EXTENSION MODULE
SLOTH

EXTENSION MODULE
SOTA
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What is the Benefit?

PLC

‘ PRE-PROGRAMMED

> To minimize programming time

> Easy settings, monitoring, and commissioning
> Unified control logic across applications

> Complex vessel power management
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Running
Import Pwr 25

uGrid Freq

uGrid Volt

slip Angle 0.0 °

DC Bus Volt 540

DC/DC Pwr
Batt SOC
DC/DC Volt

DC/DC Curr

AC Bus Volt
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400 V
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AC/DC Pwr

AC Gen Freq

AC Gen Volt

DC Bus Volt

AC Bus Volt 400

uGrid Freq

=)

uGrid Volt

slip Angle

DC Bus Volt

Loaded Loade
AC/DC Pwr 14 kW DC/DC Pwr
ACGenFreq 50000 Hz Batt SOC 53 %
AC Gen Volt 400 Vv DC/DC Volt 1,000

DC Bus Voit 540 V DC/DC Curr 14 A




Cybersecurity
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» Key Stakeholders
> Equipment
m%anacturers

Shipowners/companies
Ship designers
Shipyards

System integrators
Suppliers
Classification Societies
Others

Recover
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Ben Burnett, Application Engineer

benjamin.burnett@comap-control.com

Thank You!



