\MEDITERR A
Ports and Shippir

Grand Hyatt Athens, Greec
Tuesday 28 March to Thursday 30 N

CORPORATION

@ Wabtec

The Megatrend to meet IMO- demands
for CO2 reduction 2030/50

O ALY A S
.. ‘l. " %.’n‘h” A.‘il("j"-v Bl g

Henrik Jevrell / Rainer Altmeppen

@ Stemmann-Technik

Athens, Mar 30th 2023




/Il Facts & Figures Stemmann-Technik GmbH

Founded:

Owner:

Employees:
Sites:
Areal:
Workshop:

Office:

2 I/l Stemmann-Technik GmbH

1912 in Luxembourg
since 1950 in Schuttorf - Germany

part of Wabtec Corporation since 2014 Wabtec (Westinghouse Air Brake Technology)
manufactures products for locomotives, freight cars and passenger transit vehicles,
builds locomotives and is active in various other industry segments i.e. ports & maritime
NYSE: WAB, S&P 500 appr. 28k employees, 9 Bn US$
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/// What's the Challenge? Zero emission latest in 2050 according to COP21 in Paris

COP21-CMP11

PARIS 2015

UK CLIMATE CHANGE CONFERENCE .
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climate change

"_'
global temperature shall not raise more
than +2 degrees Celsiums above the
pre-industrial level

it is extremely likely that human influece
was the dominant cause of global
warming between 1951 and 2010

IMO-Goals:

2030: 40% CO2-Reductions
2050: 70% CO2-Reductions
compared to 2008

3 /// Stemmann-Technik GmbH

NEWS | 09 August 2021

IPCC climate report: Earthis
warmer thanit’sbeenin125,000
years

Landmark assessment says that greenhouse gases are unequivocally driving extreme
weather — but that nations can still prevent the worst impacts.

EU parliament votes to make ships pay for
their pollution

By Kaze Abnatt MIN REAC §| 9
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https://youtu.be/WiGD0OgK2ug

/Il The Megatrend to reduce COZ2 emission

Where do we come from where are we

If we say we started here: And today we are here:
* Ships powered with coal, - Containers moved by E-RTG and electrical trains
 Cranes powered with coal, Cranes running on electricity,
* Gods moved by trains in harbors - Ship connected with shore connect,
trains powered with Coal.  Ships propulsion electricity

» Supply-chain optimization tools

How was this possible: demands, inventions, efficiency @ Stemmann-Technik
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/Il Crane electrification

Solutions from one supplier / One service agreement

@ Stemmann-Technik

A Wabtec Company



« Enabling cold ironing 1... 20 MVA

» Concept: Extension cord between landside and shipside plugs
« Manual connection

* Interchangeability of different ships on many terminals

« Standard IEEE / IEC
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Il Ferry Charging / Plug-In (Hybrid)

Ship steam on-
electricity

« Enabling battery charging 0,5 ... 25 MW
Concept: mechanically guided

Fully automated plugging

Fully automated connection and charging
Interchangeable - typically within fleet
Standardisation pending

@ Stemmann-Technik
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/1] Ship propulsion by Slip Ring Assemblies

Ship propulsion

Building slip rings for pod drives

High reliability

Compact design for limited space

Low maintenace cost

Low and high Voltage

@ Stemmann-Technik

A Wabtec Company
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/1l Supply chain optimization tools Port Optimizer

Ability to see which motor-
carriers are picking Progress of ship discharge and

up containers. loading activity.
Visibility to containers for Container
equipment management
and resource planning.
Tracking

Vessel
opeation

status

Operations Current container status by port, city,

state, and final destination.

Container
tracking

Empty
container

[ t
Aggregation of managemen

data from shipping line and \
terminals to provide near real-time updates. @

Track incoming and outgoing gods and
plan logistic with incoming ships

’0) Stemmann-Technik

A Wabtec company
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/I Were do you find Wabtec in the Mega trend to reduce CO2 and GHG Emissions

— Ammonia, Methanol,
— Biofuel as fossile fuels substitute
Hydrogen

Engine — Hybrid
LUl T|ER-|\/-Diesel engines
m/
Vessel — Pod design
Design — Drives

— Electronic Engine Control
— Scrubber (SOx and PM)
— SCR Catalysts (NOx)

— Battery Charging
— Ship-side installations
— Land-side installations

electric

— Digitalisation (Port Optimizer)
— Schedule planning
— Lower speed while driving

— Cold Ironing Shore Operations
— Ship-side installations Connect
— Land-side installations @

— Battery electric locomotivs — Weather and current routing
— Intermodal integration
10 /Il Stemmann-Technik GmbH = [T SUppIy @ Stemmann-rec,.nik

— Crane Electrification A Wabtec Company



/Il The Megatrend to reduce COZ2 emission

Where are we and where will we go

And today we are here What will the future look like?

« Containers moved by E-RTG and electrical trains
+ We dont know!

Cranes running on electricity,
« What we do know is that Wabtec / Stemmann

« Ship connected with shore connect, _
P will be here to develop the market and support you!

« Ships propulsion, electricity
*  Supply chain optimization tools
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’0) Stemmann-Technik

A Wabtec company

Henrik Jevrell / Rainer Altmeppen

Stemmann-Technik GmbH, a Wabtec Company

Niedersachsenstral3e 2 | 48465 Schuttorf | Germany
Mobile: +46(0)73-8608144
Henrik.jevrell@wabtec.com | www.stemmann.com
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