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ergyVille — In Figures

2016: ABB Research award
NATIONALITIES 2020 Jef Beerten
40 in district heating and cooling
EnergyVville and NODA
Bart Vermang
q % 2017: Encon Energy Award
Thijs Peirelinck
Johan Driesen
2018: Encon Energy Award
2019: ERC grant
Koen Vandewal
Anne-Claire Legon
2020: Sinave award from the Royal

ENERGYVILLE IN FIGURES Y AWARD HIGHLIGHTS
2016: Award for research excellence
2017: ERC Grant
PHDS & POSTDOCS PUBLICATIONS PATENTS PRESS 2018: Febeliec Energy Award
Arthur Schillemans
2020: Encon Energy Award
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INSIGHT 1 - TRILATERAL INFRASTRUCTURE: BE-NL-NRW (DE)

Research findings on ammonia

E<C DECHEMA

Gesellschaft fiir Chemische Technik
und Biotechnologie e.V.
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SMR based Ammonia production,
combined ~20% of EU’s production

BASF, Antwerp, BE
~600 kton/annum
38% of national natural gas non-energy use

Chemelot site, Geleen, NL

~1100 kton/annum

(urea ~480 kton/annum

28% of national natural gas non-energy use

CHEMPARK Dormagen, Dormagen, DE
~285 kton/annum
6% of national natural gas non-energy use

8/12/2021 Links: https://www.energyville.be/en/news-events/cross-border-infrastructure-plays-pivotal-role-decarbonizing-industries
- Publication: https://onlinelibrary.wiley.com/doi/10.1002/cite.202000199
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INSIGHT 1 - TRILATERAL INFRASTRUCTURE: BE-NL-NRW (DE)

4 Carbon-neutral pathway scenarios exist for SMR based ammonia
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Model: Evolution of key drivers & projection assumptions

Electricity and natural gas price
(€/MWh)

2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075

—&—Grid Electricity Price wf0 CO2 tax === Green Electricity Price (4.000 hrs/a)

wpumNatural Gas

+
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Improvements of
installations:
CAPEX, OPEX,
efficiency, ...
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%. INSIGHT 1 - TRILATERAL INFRASTRUCTURE: BE-NL-NRW (DE)

Site specific insights for each pathway — example Chemelot (NL)

) Impact on CO,

) On-site SMR-CCS requires a CO, pipeline with a capacity of roughly 1.3 Mton/a

) All other pathways lead to negative emissions and requires 0.35 Mton/a CO, transport to the site as feedstock for urea

) Impact on energy carriers

»  Pyrolysis requires increase of natural gas transport capacity up to 81PJ/a (+6.4%** of Dutch national gas consumption)

)} Electrolysis off-site requires a hydrogen pipeline with a capacity of 185 kton/a (in scope of Gasunie's hydrogen backbone)

) Electrolysis on-site would require a 11 TWh/a power connection (+20%** Dutch industrial electricity consumption)

12 Electricity Demand (TWh)

Tota

W SMR - w/o CAPEX B SMR & €SS - nat. gas based
B Green Hydrogen supplied M Pyrolysis - on site
Electrolyser - onsite

**Based on CBS data obtained from www.energieinnederland.nl, accessed April 2020
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INSIGHT 1 - TRILATERAL INFRASTRUCTURE: BE-NL-NRW (DE)

Overview of site-specific aspects
Antwerp (BE) Dormagen (DE) Geleen (NL)

comments

CO,-infrastructure required -
-> repurposing NG pipelines

Existing
hydrogen infrastructure not
sufficient

May be limited by grid
capacity and large amount
of green electricity
(offshore?)

Conventional
SMR + CCS Harbor location Offsho_re storage
advantageous for CO, export potential in empty gas
(blue H,) Svantad .
via shipping fields
Gr‘een. H> Hydrogen pipeline but no Natural gas pipelines
(pipeline or . could be converted to
R connection to port
shipping) hydrogen
Existing transmission
network from coast to
site, although far from
Electrolysis shore
on-site
11 TWh/a would require
grid improvement to
site
Pyrolysis of
natural gas

Continuous natural gas
supply required
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TRILATE - Industrial Transition Project

(2021 - 2024)

__________________________

WP1.: scientific process models

TIMES energy/process system models
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— WP2: Energy system infrastructure

2.1 Electricity grid infrastructure

»  Electricity infrastructure needs i?fff.

'°‘io E ‘:"o
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Thermodynamic control models 2.2 Molecule transport ﬂuxys%:
h

WP3: Cross-border Industrial data & expertise transfer network :

1

L guise [ociems INEQS oo o !

B SR oW fluxys® [ TNO s i
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2. NEXT STEP — TRILATE PROJECT (BELGIAN ENERGY TRANSITION FUND)

Funded Linkage to DE & NL
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%. 3. AIDRES — SERVICE CONTRACT FOR EUROPEAN COMMISSION (DG ENER)

T e VRIJE m

B ADres >~ vito o g SR DECHEMA
European

Comemission

S Gesellschalt fir Chemische Technik
Engineering

und Biotechrologie eV

Goal & Result Data base input for ...

“Advancing industrial decarbonization by assessing the future use of renewable

energies in industrial processes” " Energy and IndUStry Geography

Service, i.e. data visualization, to the EC in carrying out an analysis to understand the La b (E I G L) -> J RC
effectiveness, efficiency and cost of potential innovation pathways for achieving carbon

neutral processes in six sectors:

8 AAA B s

Steel Chemical Cement Glass

= Follow-up energy system
modelling (EC — DG ENER)

Fertilizers Refineries

8/12/2021
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%. 3. AIDRES — MAPPING & OVERVIEW

b W IPESE q . E

— Industrial Process WVRLIE
B ADres -~ vito o and EnergySystrs S vusfiSE DECHEMA
European Engineering und Biotechroloie €.V
Comemission

EIl's production sites EU 27 by sector Sector #Production sites
e Steel
© Cement
= Glass Steel 372
Chemical
Fertilisers .
5 Fofeo Refinery 112
[JEv27
Cement 436
'Tvlartinique Glass 319
% Chemical 258
Fertilisers 39
Canary Islands
2
Lo £ | Total 1536
» o0 A production site is the geographical unit that
— combines production installations from one sector

and specific company in space. E.g., a chemical
production site (BASF Ludwigshafen) can group
more than 40 production installations from the
chemical sector at one site.
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%. 3. AIDRES — INVENTORY OF INDUSTRIAL PARAMETERS - APPROACH

= W IPESE Q _ m
— Industrial 855 WRIJE

B ADRES >~ vito o Erry S VUB ST DECHEMA

& Englneenng wund Biotechrologie eV,

Commission

Result Task 1: AIDRES database with all EU27 production sites classified per sector

Industrial parameters per site - public database available?

yes . ) ‘ ho o
#sites responsible for 80% verified emissions 2019?
<50% of sites \ >50% of sites
Public database approach Pareto approach

1.  Analyse public database with industrial 1. Desktop inventory of reported* production 1. Complete desktop inventory not feasible

parameters per site and grouped by production capacity data for the AIDRES production sites 2. Conversionaverage reported ETS emissions

route responsible for 80% of the 2019 verified (2016-2019) to production rates using production
2. Link industrial parameters with AIDRES sites, only emissions of relevant production routes route specific emission factors (t CO2/t product)

retaining AIDRES sites with relevant production 2. Default capacity attributed to sites responsible derived from sector and EC reports (e.g. latest

routes for the remaining 20% benchmark report), only retaining AIDRES sites
3. Verify production capacities & routes and validate 3. Validate representativeness AIDRES database with relevant production routes

matchmaking using public and company reports* with sector and EC reports at country and EU 3. Verification estimated production rates with
4. Derive additional parameters (e.g. utilization rate) level (e.g. GHG inventory) reported* production rates at the level of sites

based on country-specific reports, if available for a representative subset and with sector and
5. Validate representativeness AIDRES database EC reports at country and EU level (e.g. GHG

with sector and EC reports at country and EU inventory)

level (e.g. GHG inventory) . . . ] ]

v v v v v \/
Steel Refineries Chemical Fertilisers Cement Glass
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%. 3. AIDRES — PROJECT PLAN OVERVIEW

= W IPESE q . E
= Industrial Process LIS DEC H E MA
AIDRES >~ vito iy anaErerey Syems S vusfiSE v

European g )

B

N (- -—— -—. —_ Draft report
o ® Bi-lateral dialogues
COM e L s

WP1

Task 1:
=) ., Methodological
/ concept

Task 2: Technol
\\‘ pathways and d?‘:gr:and WPl:
for energy carriers - . .
Systematic and comparative analyses of
” Task 4: Assessment of o . . .
4 L, opportunities for CE and I5 technological path in energy intensive
industrial sectors

Task 3: Comparative analysis per sector
and technological pathways,
incl. site specific pathways for data base

WP2 Geodatabase WP2:
[ 5 - Facility level -

e - NUTS3 level Mapping of EU industries renewable
Geocoding of a

- All the inputy
6| industrial facilities EU28 output data energy & feedstock demand

# B
incl. integration of RES potential maps/data Geo database E Final database
| é =] incl. analysis —_\:’ {m13}
= results o
WP 3 ﬁ% %ﬁ @ = Regional self-sufficiency screening :_ Guidance for further
-f‘ <:> : : = Main power system flows and barriers © system assessments

m_m___m_mmmmmmm
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%. 3. AIDRES — SERVICE CONTRACT FOR EUROPEAN COMMISSION (DG ENER)

ﬁ | IPESE. q m

. — Industrial Process WVRLIE

B ADRes >~ Vito G and Enery Systems S W e DECHEMA
Engineering und Blotechrologie e,

European

= Next steps ...
» Calculation on NUTS 3 level for energy and feedstock needs

= 2030 & 2050

» ‘Pre-selected’ scenarios derived from EC ‘Fit for 55’ publications (July 2021)
= (ETS) CO, price
» H, (import) price
» Elc price & carbon content
»  Fossil fuel prices

» Industrial symbiosis within NUTS 3 region (link to EPOS and SPIRE projects)

» Exchange of heat
» Exchange of materials

= Data base foreseen in Feb 2022 => Push to make it available!

8/12/2021
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... keep in touch!

Frank Meinke-Hubeny

Sr. Researcher | Project Manager — Sustainable Energy

Unit Smart Energy & Built Environment

HQ: VITO NV | Boeretang 200 | BE-2400 Mol

Office: EnergyVille | | Thor Park 8310 | BE-3600 Genk

Phone +3214335820 | Frank.Meinke-Hubeny@vito.be
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