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c IFE’s vision is to be an internationally leading
| research institute
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What is a FME centre?

* Centres for Environmentally-friendly Energy Research
* 8-year research centre funded by the Norwegian Research Council
*  Currently 11 FME centres in Norway: wind, solar, hydrogen, CCS, hydropower etc

Goals of a FME centre:
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MOoZEES — A Research Center on Zero Emission Transport

Battery & Hydrogen Heavy Duty Transport: Road, Rail, Sea
— Technology Value Chains — Areas for Innovation & New Business

lllustration: NFR Bradrene Aa
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MOoZEES: Platform for research and industry partners
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Important to have users from academia,
public bodies and industry

— In addition to international partners
— 37 partners in MoZEES

Period: 2017-2024
Budget: 26 MEuro

Educating roughly 13 PhDs and 5 Post
docs
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MoZEES Research Areas

RA1 Batteries: Objectives

— Develop new battery technology with
and

RA1 Focus Areas:
— Silicon anodes
— High energy cathodes
— Electrolytes and binders with high stability
— Advanced characterization

RA3 System & applications: Objectives

— Optimize design & controls of battery / fuel
cell systems

— Develop and hydrogen
RA3 Focus Areas

/fuel cell for heavy
duty applications, with improved lifetime
and lower overall costs

— Li-ion and
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Status today:

A few ZE heavy duty
trucks pilots in operation

Several battery electric
ferries, but no H: ferries
in operation

#

COIOIO="00

Legend

. Research Action

. Innovation Strategy

MoZEES program

Post MoZEES

@- Goal(s)

MOZEES Zero Emission Heavy Duty Transport Roadmap

ﬁ-l, Develop heavy duty battery and hydrogen electric transport applications and systems

4 ¢S W New technology business models (rall, road, sea)
Vehicle market modeling

Hydrogen value chaln analysis

1L &S 8 Fuel cell stack experiments > Marltime Fuel cell System Modeling

TASK 43

Goal @.

Optimize ZE HDV
transport system
deslgns

Business models with TCO
on parity with fossil fuels

@. Durable & Efficient Battery
& H. Systems
i/ &V Battery lifetime studles Battery lifetime & degradation modeling
Battery safety studles Battery abuse experiments
TASK33 (@)= sate Battery & H, Systems

Hydrogen safety experiments & studles

Pre-commerclal ZE-Truck pllots (e.g. ASKO)

Small volume production of ZE Trucks

Task 3.5 & Task 4.2 - ZE Truck Case Studles > ZE Truck Research Project (MoZEES Spin-oft) Mi(C) SR ML SEVRN PR

Task 3.5 & Task 4.2- ZE Marltime Case Studles
@- Optimal System

Design

Bulld-up of H-Infrastructure > First ZE High Speed Ferrles

Vision (@> |

Norway™:

— 1

50% ZE Trucks
HD Truck new sales

75% ZE Ferrles
7501100 HSC

Assumptions

Economic Incentives
for use of ZE Trucks

Funding for public
ZE ferry procure-
ments

Support for first
Infrastructure
bulld-up

*Note! National goals to

be determined in MoZEES
Policy Roadmap

WwWWw.mozees.no



MoZEES Battery Value Chain
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Tools for interaction between industry and academia

. Committee lead by industry

partner

. Ensuring relevant innovation is
communicated and spun out

of the research centre
. Ensures ownership from

industry partners to research

topics

. Arranging open forum days to

discuss innovation and

commercialization and how
the industry can pull together

Pre-projects funded by MoZEES

Allocating centre funds to
support pre-projects
Encourage industry and
research partners to
investigate how they can
cooperate

— Industry to lead the
proposals

Should lead to spin-off
research projects (usually
funded by RCN or HEU)

Should build on results that

are developed in MoZEES

Topical events

Organizing events based on
topics, such as Battery Days

— In addition to the annual
meetings and research
area meetings

Invited new (and old) industry
partners to visit the research
partners

Get acquainted with
infrastructure and learn how
to build a battery
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What comes after MoZEES?

New FME center focusing on

hydrogen — established in 2022

e  The MoZEES centre will continue until

end of 2024 éi) H YDR OGENi

*  Ecosystem around both hydrogen and
especially batteries have grown
enormously in Norway since the M®}Z EES
beginning of MoZEES

* Now natural to have dedicated FME
centers on both topics

Proposed new FME center on
batteries — application will be
submitted in November 2023

MOZEES i

Battery FME: working title
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