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Ad Mo Industripark as Centre for an Energy Efficient
and Competitive Industry
for the Future

%, CORNER STONES

Energy Efficiency
in Industry

Interaction

RESEARCH AREAS:

OBJECTIVE:
20-30 % reduction in specific energy use
10 % reduction in greenhouse gas emissions

INDUSTRY SECTORS:

Oil, Gas Metal and Food and

and Energy Material Chemical

FACTS:
39 partners. Centre period 2016-2024. Budget 395 MNOK
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NEC Intercur O HighEFF

Norges forskningsrad

NOVEL EMERGING
CONCEPT:

RESOURCES:
PERIOD:
CONTRIBUTORS:

=

-

THE PRIMARY GOAL IS TO INVESTIGATE A POSSIBLE FUTURE
INTEGRATED ENERGY SYSTEM AT MIP.

Modelling and Utilization of How can different How can the energy
optimization of surplus energy. energy carriers be and utility demand of
integrated energy utilized? existing and new
systems in processes/companies

industrial parks. be optimized?
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IERO INDUSTRY, INNOVATION 12 RESPONSIBLE
HUNGER AND INFRASTRUCTURE CONSUMPTION

MOKVAPONI & & CO L4

PROJECT OWNER:

PROJECT LEADER:

PROJECT PERIOD:

sediment il
tank

FEASIBILITY STUDY ON ESTABLISHING LARGE SCALE
AQUAPONICS WITHIN MIP WITH THE GOAL OF:

Utilizing excess Utilizing excess Increasing self-
nutrients in water industrial heat sufficiency and
sludge from and CO2. quality on fresh
Kvargy Smolt. greens in Northern

Norway.

Image source: https://ag.purdue.edu/envision/the-big-idea-hydroponics-aquaponics/
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k‘ MO Industrlpark as BiOCirC p ) FORSKNINGSFOND

PROJECT OWNER:
Elkem Rana

PROJECT LEADER:
SINTEF Helgeland

PROJECT PERIOD:
2019-2021

Project with financial support from regional
research funds in Northern Norway

Contacts:

Stig Meisfjord, Elkem Rana
Stig.meisfijord@elkem.no

Per Anders Eidem, SINTEF Helgeland
Per.a.eidem@sintef.no

REDUCING THE PRICE OF BIOCARBON WITH
A CIRCULAR ECONOMY APPROACH

G Elkem SINTEF

v
Ad Mo Industripark >9 Ferroglobe
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CO, HUB NORDLAND

— PROCESS INDUSTRY TOWARDS ZERO
EMISSIONS

Support from Climit Demo granted on 17 April
2018, a total of NOK 9.8 million, 65% support

LEVERANSER:

Location-specific assessment of alternative technologies,
degree of capture and partial capture.

Design of capture facilities at selected locations
Concretization of a common solution for the region in the
form of a "CO2-Hub" intermediate storage and shipping -

logistics.

Location-specific evaluation of CCU opportunities

CO:2 Hub Nordland Demonstration of Concept phase/
(climit Demo technologies pre feed/Feed
+ Industry Full scale
funding) >» >» CO:2 capture
2018 - 2020 2020 - 2022 2022 -

@ SINTEF

g Ferroglobe
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CO, HUB NORDLAND

— Carbon capture and storage

«Longship»-project
«Northern Lights»-prosjektet

Source: Northern Lights — A European CO, transport and storage network
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Ad Mo Industripark as Carbon capture at Elkem ©Elkem Z:m

Sustainability

For Elkem, waste is basically
unused value - Elkem Rana is
a partner in Enova - supported
project for briquetting for
reuse of other people's / own
waste.

=
2
«
% >
® oG EN?S\ Elkem Rana has granted

support for the reduction of
Nox.

KARBONFANGST ACT Cluster — cluster
collaboration for the

Carbon capture is a possible route to climate-neutral production. development of new

sustainable solutions and
Elkem is conducting a feasibility study on carbon capture industrial lifts.

supported by Gassnova.
Energy efficiency - 90% of

Biogenic CO2 and Hydrogen enable the production of electric fuel - energy today goes unused in

collaboration with MIP / SLF. exhaust gas. We need a
continuation of Enova's

Great technological and financial risk and will require support scheme for energy

comprehensive support to be realized. recovery.

Norway has the prerequisites - and can with investment Better support schemes for

Carbon capture take a leading position on sustainability. circular economic projects

are needed to stimulate this
work.
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Total energy:
480 000 MWh

Electrical energy:

350 000 MWh

Thermal energy:
130 000 MWh

Total CO,
emissions pr.
year appr.

100 000 ton CO,

Na (basert pa 2019)

Stalverk
EAF furnace
— Hydropower

Rolling mill
Pre-heating — CO-
gas & Oll

60 000 ton
CO, emissions pr ar

Fremtiden

Hydrogen
from local
hydropower

0 ton
CO, emission

MOTIVATION:

Miljovennlig baerekraft
pa lang sikt

Reduserte utslipp:

CO2, Nox, stav, olje

Langsiktig
konkurransekraft
Teknologi, grant stal,
effektivitet

Energibesparelse
Opptil 16 GWh / ar
energibesparelser
(~ 27 KWht)



Ad Mo Industripark as Industrialization for H2
Value Chain Industrial H2 in MO

Heavy Transport
CELSA/MIT

Transport
Trucks/Ferries

Storage H2 CELSA
Infrastructure Production H2 Piping/ Reduce CO,
Distribution — rebuilding of furnace

o . ccu
Application
First phase "4 Development
Hydrogen production, storage and rebuild of the RM furnace Biocarbon
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Nordland Nordland infrastructure
Hydropower Local storage and usage
Conversion into H, Nordland CO, feedstock International shipment

,,“"-\' HELGELAND

& Elkem Ad Mo Industripark @ SINTEF

fl\‘f

.....

Liquid Future




Ad Mo Industripark as Hydrogen usage and storage
via e-fuel plants

Capacities and Rollout

HYDROGEN PRODUCTION E-METHANOL PRODUCTION /
HYDROGEN STORAGE

« 15000t p.a.
» UL el Gl + 100 Mio. Liter / 80°000 t e-methanol
» 120’000t p.a. oxygen, by-product for . 4 MW

usage in Mo Industripark circular

economy » * 94% GHG reduction vs. fossil

. gasoline, means 160000t CO,
« CAPEX € 120 - 140 Mio. savings p.a.
+ OPEX € 23 - 26 Mio., 90% of that

are power costs

» 1 Billion km equivalent of green car
transportation p.a.
* 10-15 employees

CARBON CAPTURE

« 120’000t CO, out of biocarbon from « CAPEX €120 - 150 Mio.
Elkem silicon plant . OPEX  €11-14 M. p.a.
 First large-scale carbon capture . 15-25 employees including

plant from metal industry globally administration
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