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Background ‘@COMPACT

« The EDM is a model family developed at Wuppertal Institut over the last 10-15 years

I\\

« EDM stands for ,Energy Demand mode
« EDM Industry EU - (partly) new
« EDM Global Steel — very new

« Models are selected and combined according to targeted industrial sub-sectors,

research question and coverage
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What does EDM do? ‘ @COMPACT

« The EDM is a tool to analyse possible future industrial production systems and to
explore consistent pathways of getting there

« EDM is used for technologically detailed bottom-up modelling

« Main objectives typically not “optimal” pathway but target achievement and
plausibility

Sectoral roadmaps and scenarios, government targets, databases, scientific literature, industry

media, exchange with stakeholders

Demand, TRLs, prices (energy, CO,), constraints on energy carriers,
asset age and lifetimes~~ _—infrastructure, engineering capacities, acceptance, ...

EDM

CO, (emissions, CCS/U) / energy and feedstock use
(Investment costs, re-location effects,...)
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Typical research questions ‘ @COMPACT

"Which technologies will enable compliance with set CO, emission reduction targets in 2050?"

"When does a phase-in of break-through technologies need to start in order to reach a target
state while maintaining usual reinvestment cycles?"

"What energy sources are needed for a target pathway, in what quantities, when and where?"

"What do future production networks look like technologically and geographically?"
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EDM — Industry EU
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EDM-Industry EU — Some model details (I) ‘ @COMPACT

W\ ©LcO0@F EDM Industry ) Steel, (Petro-)Chemicals, Refineries:

« Modelling of physical production

« Detailed representation of EU27+UK industrial
R EDMH Invest processes and sites (> analysis on sub-national
| P EDM-S Material Stock level possible)

- « Bottom-up coverage of about 80 base chemicals

EDM-D Dispatch

EDM-D_EU Simplified Dispatch

EDM-C Cement Demand - Scrap / waste availability: stock-model (EDM-St;
(] Eomsteam Material-Flow-Analysis, based on ODYM-
- EDM-GS Global Steel Framework) S
EDM-NE Non-eneray infensive « Investments: optimisation model (EDM-I?)

\ Industry 1/ considering demand, age of assets, specific
) costs, transport of intermediate products
between sites (pipeline network)
« EDM-D: bottom-up calculation of CO, and energy
demand. Site- / network based balancing of

industrial by-production (H,, steam, steel gases).
EDM-S |:> EDM-I |:> EDM-D Rule based energy carrier shift (considering e.g.
infrastructure at site)
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[ Tools used for modelling steel / chemicals / refineries on EU level
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EDM-Industry EU — Some model details (II) ‘ @COMPACT

Other energy-intensive industry:

/T N Modelling of physical production
OOROL c OO DI Wndusiry - Activity based modelling at country level
ERRLRID Spont (no explicit representation of capacities)
— EDM Invest » Sector specific mitigation options and
— EDM-S Material Stock strategies
] EDM-D_EU Simplified Dispatch
. EDM-C Cement Demand Non-energy intensive industry:
| | EDM-Steam « Extrapolation of energy demands based
— EDM-GS Global Steel on economic indicators, efficiency
[~ ) EDVMNE Non-eneray infensive parameters and technology shifts
\ Industry 4/« Differentiation of heat levels (room temp.,
[ Tools used for modelling other energy intensive and non-energy J < 150°C, 150-500°C, >500 °C)
intensive industry on EU level
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Typical / exemplary output EDM-Industry EU ‘ @COMPACT

. ' Final energy demand and GHG emissions
« GHG emissions, final energy and feedstock gyof EU27 industry

demand at EU and country level (right) oo - 1200

14.000

+ Changes of production routes (below) - 1000

12.000

« Other possibilities: invest costs, 800

geographical analyses
o 8.000 ‘
* (No specific link to SDGs, yet) .
o0 on
: \
200 Steel production per route (EU27+UK) ] _\\\\)5’(,(3 4.000

- 600

Mio. t CO2

- 400

- 200
2.000

150 - B—— BB

0 T T 0

E 2018 2025 2030 2035 2040 2045 2050
< 100
E s Fossile Gase = Kohle u. Kohleprodukte

== (|produkte 5 Abfallbasierte Brennstoffe

50 " Wasserstoff (energetische Nutzung) ™= Biomasse
Biogas/-methan = Sonstige Erneuerbare
f Strom Fernwarme
2018 2019 2020 2025 2030 2035 2040 2045 2050 w—THG-Emissionen

s steel production via BOF mmmm EAF DRI 1 EAF scrap ==#==DRI production

The IAM COMPACT project has received funding from the
European Union’s Horizon Europe Research and Innovation
Programme under grant agreement No 101056306.




EDM — Global Steel
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EDM-Global Steel: basic structure ‘ @COMPACT

Scenario Parameters:

- Material Efficiency (external)
- Global DRI Trade (rule based)

Regional .
steel demand Transformation Pathway

projections for the Global Iron & Steel Industry
BAU

{ ) Per region / globally:
Technology Diffusion / New installations
Final Energy Consumption
Annual and Cumulative CO, Emissions
Costs

Existing
regional and
global

mitigation DB Technical Data:
scenarios
TRLs
Energy demand per carrier
Iron ore requirements
Scrap shares per route
Costs

Specific feature:
Separate consideration of iron and
steel production

- allows for global trade of DRI
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11 regions + RoW (see map)
« EU27 represented as one region

« The chosen 11 regions cover 92% of
todays global steel production

21 Technologies:
« 14 primary steel

« 3iron (DRI) production for export
« 2 steel from imported iron (DRI)

« 2 secondary steel
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Model scope ‘ @COMPACT

Explicitely considered regions in EDM - Global Steel



EDM-Global Steel: technological scope and model boundaries @COMPACT
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Typical / exemplary output EDM-Global Steel @COMPACT

« Final energy consumption
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Technology asset

» Technology asset
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