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EAS market positioning

SPecific Power in W/kg

A

SuperCap
Li-Ion
10000 Lead "spiral Very High Power
T Qe P
Consumer Cells:
1000 Li-Ion Automotive  (Tesla)
High Power atteries
100— Li-Ion
High Energy
NIMH
10—
Leag
1 I | I |
0 40 80 120 200

Specific Energy in Wh/kg

Focus on LFP and high
power (>25C)

Very flexible electrode
production line with low
start up costs

Own battery
development and
production capabilities
with own battery
portfolio with integration
capabilities into
complete system
solutions

EAS Batteries EASyMarine

One diameter (60mm)
and two lengths (130mm
and 203mm) — extremely

sturdy

Separate power and
energy anodes,
separators and
electrolytes per

application

Focus on non road
mobile machines and
other industrial
applications

2



EAS Batteries EASyMarine

EAS Cell Portfolio

7.5Ah NCA / 3.6V UHP 10Ah NCA / 3.6V HE 22Ah LFP / 3.2V HP 40Ah LFP / 3.2V HP
Ultra High Power High Energy High Power High Power

SAFETY FIRST
. . . . ) Large cell size reduces
Stainless steel Simple connections ease High maximum pulse gthe Jumber of
construction avoids operational use and discharge to meet . .
. ) i . ; interconnections and the
corrosion and provides provide low resistance exceptional peak
. ) demand on
shock resistance interface demands

management system

Made in Germany




EAS Market Focus

Chart 1.1 Non-Automotive Transportation Advanced Battery Pack Energy Capacity and 1. Marine Vessels
Revenue by Sector, World Markets: 2017-2026 2. Underground Mining Vehicles
10,000 - $7,000 3. Rail Transport Vehicles
mm Marine Vessels

9,000 + : - | . . . L
W Rail Transport Vehicles L $6,000 Special focus on hybrid electric applications to

8,000 - -::“::Lﬂmund Mining Vehicles capitalize on the excellent high power cell
7.000 : | 85,000 characteristics.
0
5 L4000 6
s =
g 5,000 / 3
4,000 [ 93000 &
3000 Main EAS market focus —
’ | 9200 starting with a
. & ) 6 billion USD market
2,000 specialized marine 38V by 2026
1000 [ ¥1,00 marine module in y
| | 2018/2019.
: %-H_LI_‘ il .

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

(Source: Navigant Research)



EAS Batteries EASyMarine

EASy Marine ® Applications

A
SPINNING RESERVE oMy Lo I I L FULL ELECTRIC FERRIES
HYBRID FERRIES
LOAD REDUCTION y ————— A S\E/E/m?; POWER
PEAK LOAD FROM CHARGING ENERGY ELECTRIC CRAN ES
ENERGY STORAGE STORAGE
PEAK SHAVING (DISCHARGING) MATERIALS HANDLING
Performance Q HIGHENERGY  HIGHPOWER _J
HIGH ENERGY HIGH POWER
needs « »
SHORE
SPINNING STATIONS
FULLY RESERVE (FAST ENERGY
ELECTRIC (HYBRID) RECHARGE) RECAPTURE

Use cases

FAULT RIDE PEAK SHAVING/

THROUGH LOAD-LEVELING TRANSIENT LOAD

(HYBRID) (HYBRID) MANAGEMENT PROPULSION

a | \'F' 1.

Applications = e r} =



Advantages of hybridization

UNLIMITED RANGE

Range extender via liquid fuel such as diesel, H2, etc.

@ MOST EFFICIENT USE OF DIESEL FUEL

Sweet spot only operation

FREEDOM OF DESIGN

New and more efficient ship designs possible

SAVINGS

@ Fuel, generators power, maintenance, back-up systems, torque for
efficient propeller, etc.

OPTION TO SAIL FULLY ELECTRIC

harbour cruise, hotel load support, meeting regulations

USE OF EXISTING INFRASTRUCTURE

No additional charging infrastructure on land necessary, sail where you
want

FIT FOR FUTURE

Getting ahead of the industry learning curve of becoming electric,
cement important partnerships




EAS Batteries EASyMarine

Flexibility & Serviceability (System level)

Configuration examples for 922 V DC strings (24 modules) incl. BDU

EASy to fit EASy to operate EASy to maintain



Certificates on module level

DNV-GL UN 38.3 EN62619

EN62620

*
‘k**

KR
et
*

%

THE INTERNATIONAL CERTIFICATION N

CERTIFICA

D@35 Holding GmbH has issued an 1QNet recognized certificats hal

EAS Batteries GmbH
Lokomotivenstraie 21
93734 Norghausen
Germany

has Implemented and malntains 3 Quality Management
Scope:
Development, Manufacturing and Sales of Lithium-jon Celis and Lt

Through an audit, documented In a report, it was verified that the maj
fulfills the requirements of the following standard:

1S0 9001 : 2015
Issuad on: 2018-07-12
Expires on 2021-07-11

This attestation Is directly linked to the IQNet Pariner's onginal o
shal not be used as a stand-alons documant.

Registration number: DE-383480 QM15

Aht=
Alex Stoichitolu
President of igNet

|0het Farmens

AENOR: Spain APNOR. Cersfication France APCER Fortugal OO Gy
©OC China COM Chika O3 Camch Reputllc o Cart Croatia DOS Hokdng Gmeé|
FONDONCRUA Lienezuely ICONTEC Colomiia Inspecta Sersfoint Oy Fniand |

* The list of I0Net partners iz vai at the time of issue of s Certifcate. Updated Infomafion s 2

EAS Batteries EASyMarine

CERTIFICATE Lt

This Is to certify that

EAS Batteries GmbH

A Lokomotvenstrade 21
95734 Nordhausen
A Gemany

nas Impiemented and maintains 3 Quality Management System.

Scope:
Development, Manufacturing and Sales of LEnium-ion Celis and Lithium-lon Batteries.

Through an audit, documented In a report, It was vertfied that the management system
fuirlls the requirements of the folowing standard:

1SO 9001 : 2015

Certificate registration no. 323483 QM15
Vaiid from 201807-12
‘Vaid until 2021-07-11
Date of certification

DQS GmbH
Cp N/
bl /
)U@k ﬂ{tﬁi
steranierion
Hanagng Oirector

Accrecited Eody: DS GmbH, August-Schanz-Girale 21, 50413 Frankirt am Main, Germany
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EAS Batteries EASyMarine

System Flexibility — Electrical Design

Bus Battery system voltage of up to 1,500 V by connecting
Inverter / Converter up to 36 modules in series is possible

1 r 1 1 1
r r r {

[
»

—--

N Strings in Parallel
N*80 Ah Capacity
M*N*3 kWh Energy Storage

Energy storage capacity of a single series string up to
110 kWh at 1,500 V

Power capability of string with a voltage
of 1,500V
e continuous 500 kW
* peak(5s)1.3 MW

M Modules in Series
M*38.4 V Battery Voltage
M*3 kWh Energy Storage

Module 38.4V
80 Ah

il Battery system capacity can be expanded without

limitation in steps of 80 Ah




EASy Marine ® - Developed to your requirements

Application
requirement

User, ship System
operator requirement

Customer
(shipyard,
integrator) and
EAS

System layout

Partner
(shipyard) and EAS

System
integration

Partner and EAS

Battery
layout

BMS, cooling,
electrical layout -
EAS

Module

EAS competence
made in Germany

Cell

EAS competence
made in Germany

EAS Batteries EASyMarine 10

Material

EAS supplier —
more than one
internally certified
supplier for each
critical material




Why EASy Marine ®

@ HIGHEST POWER IN CLASS

5C Constant — 15C Peak

LOWEST PRICE PER kW

<250 EUR/KW on system level for constant power

@ MOST FLEXIBLE ARCHITECTURE

Module based, no rack

VERY SAFE AND RELIABLE CHEMISTRY

No fire, no propagation, highly enduring cells

VERTICALLY INTEGRATED COMPANY

Cell, cell block, battery system = one stop shop
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Marine - Planet Solar
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POWER YOU CAN TRUST

WWW.eas-batteries.com

+49 3631 46703-213


http://www.eas-batteries.com/

