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Element Energy: a consultancy focused on the low carbon energy sector

A Element Energy isspecialist energy consultangywith an excellent reputation for rigorous and insightful analysis in the area of low ca
energy.

A We consult on bottiechnical and strategic issuasour technical and engineering understanding of the #watld challenges support our
strategic work and vice versa.

A Element Energy covers all major low carbon energy sectors:
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The JIVE, JIVE 2 and MEHRLIN projects are the flagship fuel cell bus & infrastructure projects
In Europe aiming to deploy over 300 buses and 20 HRS by the end of 2022

Q@ 17 Sites
¥ 6 Deployment Countries
12 Observer Regions

Objectives:

A Deploy 310 fuel cell buses in 17 cities & regions

across Europe

Validate large scale fleets in operation P H_Q,
Stimulate the FCB market -
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e cHpl fondlstandlardHuel cell bus ZERO EMISSION
Trial joint procurement methods taccess
economies of scale
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Deploy 20 Hydrogen Refueling Stations (7 HRS
funded by CINEA under MEHRLIN)

Enable new cities & regions to trial hydrogen
technologies

Demonstrate routes to low cost renewable H2
Stimulate further largescale uptake oliydrogen
vehicles and infrastructure

: European funding from the FCH JU for the JIVE & JIVE 2
| Projects and CEF funding for MEHRtalyses private 1
1 and public investmenbn the national and regional Ievel
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Blending EU funds and financing mechanisms enabled the most ambitious coordinated
deployment of fuel cell buses attempted to date

Context:JIVE, JIVE 2 & MEHRLIN were designed and continue

to be coordinated by Element Energy. The 3 projects are run

asa single consortiunwith the same goals and actord.ocal
project structure and funding mixes differ between project
sites.

Funding Structure
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in 2016, critical to kickstarting the rollout of hydrogen
refuellingstations.
C/1 W O2y{iNARO0dzi SR e€oHab
(JIVE 2) in 2018, representing ¥ of overall project budge
to support fuel cell bus deployment. i

National funding programs and support was secured in th
UK (OZEV), DE (NOW), FR (ADEME), NL (DKT]I).

Regional/Local funding for projects in IT, ES.

Private sector contribution of 1/3 by bus and HRS
operators.

(CINEAorovidede n n anl2019 to support followon
initiative, H2Bus Europe).

JIVHFCH JU) + MEHRLIN
(CINEA) MS +Regions
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FUNDING COSTS
FCH JU (H2020) B FC buses CAPEX
m MEHRLIN (CEF) B Bus maintenance costs
= National Funds B Fuel costs
B HRS CAPEX
B Local/Regional Fundiny
. B HRS maintenance costs
B Operator contribution
1 Personnel costs
u Other costs
NG 6,'& TOTAL FUNDING ~ TOTAL COSTS
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The MEHRLINJIVEconsortium encountered manghallengesand barrierswhich havebeen
overcometo allow the projectsto ultimately achieve theirobjectives

A Joint procurement exercises: not always the most appropriate mottefacilitate the commercialisation of A t; "*i.. i
fuel cell busesandinfrastructuregiventhe complexityg linking projects has downsides as well as benefits. t_;!_t. i’i 5! ""‘_g
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A Multiple sources of funding; combining local, national, and EU sources can bring costs down to near die:
parity, but this addsomplexity, administrativand timescale challenges.

A Procure HRS / Jhupplies in parallel with buseg fuel costs are a critical element of the total cost of
ownership Making a decision on grey, green or blue hydrogen and onsite vs. offsite production will have l
big impact on TCO.

L L

A Incorporate 12 months of buffer time into your project plarg when setting out your project timeline,
incorporate time to resolve any unforeseen obstacles and challenges. Procurement, permitting, civils
manufacturing will always take longer than originally planned.

A Early engagement with all project stakeholdeis critical to ensure successful projectlelivered on time
and within budget. Roles, responsibilities, and expectations should be set out in the project scoping pha¢“
Engaging bus operators is vitdDepots, routes, vehicle specifications eteed tobe agreed early on.

A Achieving affordable maintenance costsr FC buses and finding an appropriate risk sharing approach g|v2
the uncertainty over lifetime costs.
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The projects rely on several mechanisms and strong relationships with EU funding bodies to
develop knowledge and exploit results

SharingResuls Impacts & Results

Quarterly Performance A

Assessments A

TRUST database A
reporting

A
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A
Coordinated A
dissemination campaign

A

Impact: Underpinning
expansion of FCB sector

A

Regular tracking of performance data from HRS and buses across all sites.
Economiaatacontinuallyreviewedto build businesscasedor hydrogentechnologies

Annual exercise tdback KPISF 2 NJ K@ RNR ISy Y2o0AtAde | ONRaa C/ |

Dedicatediorum within the consortium to resolve technical challeng&sshare information.

User Group part of dissemination activities for new cities & regions to share best practices and
access results firdtand, with a view to encouraging future deployment.

Coordinated involvement of FCH JU (now known as Clean Hydrogen Partnership) and CINEA.
Cftl 3AKALI O2yFSNBYOS YR 6SO0AYI NI A&SNARSaA a%SNE
learnings from MEHRLIN & JIVE projects.

PostJIVE FCB projects] H. dzd& 9 dzNRP LIS NBOSAYSR ennand9HWRSLb 9

A Cost reductions> significant reduction in CAPEX of FCBs and green hydrogen supply.

Gh NEBI yA O¢ ->vi€dationaByfiuddesl Nthgrammes (in Germany, Poland, France, Ireland).
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JIVEH MEHRLINvere a criticalstep along the fuelcell buscommercialisation pathway

Actual bus capex historic FCB projects Actual bus capex JIVE & JIVE 2

Average capital costs of 12 Meter urban fuel cell buses ordered
under the JIVE projects
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Year of bus order

FCH JU MWAP Target: 2023

Capital cost per FC bus
EUR

Orders of >30 Orders of >10*

= Average bus price = Min Max
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er year and continuity of demanéverage costs per bus are below

E®)

elementenergy | -



