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EU steel production accounts 
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Energy Taxation Directive (ETD)
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Uncertainties and lack of experience with H2 content >80% exist related to:

technological aspects
effects on the global management of facilities from the 

point of view of production processes, energy 
production, demand and distribution

Hydrogen based Direct reduction is considered one of the most attractive
and ground-breaking C-lean solutions

Activities and projects are ongoing for guiding steel industry during its 
transition towards C-lean processes
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« from research to deployment of ground-breaking technologies for steel »
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- efficient process 
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MaxH2DR

hybrid

demonstrator

Crucial aspects
• Flow distribution
• Uniformity of gas and burden
• Spatial differences
• Process stability and efficiency issues

MaxH2DR will:
• close the current knowledge gaps hindering efficient scale-up
• deliver the tools needed for industrial implementation, process optimization, process 

integration and investment planning
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Approach: hybrid demonstration of steelmaking via H2 based direct reduction

validating and fusing DR furnace models with physical demonstration into a “hybrid demonstrator”

“Particle scale”

“DR shaft furnace scale”

“Steelmaking

process chain scale”

Hybrid Demonstration: Three perspectives of investigation:

• Laboratory experiments

• Kinetic sub-models

• Bulk flow experiments
(in demo plant)

• 3 detailed shaft furnace models

• Validation & process optimisation

• Stationary scenario analyses

• Dynamic investigations (flexibility)

• LCA, LCC, social impacts

MaxH2DR
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• Models for steelmaking process chain 
simulations allowing:

• Scenario simulations with different site 
configurations

• Starting route: standard integrated 
steelmaking

• Intermediate route: mixed/hybrid 
configurations including CH4/H2 based DRI 
process

• Target route: H2-DRI-based steelmaking  

• Optimisation of DR process integration in 
integrated plants
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Gas and energy networks models
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• Models for simulating energy streams 
management:
• Gas cleaning and distribution *

• Steam production and distribution *

• Electricity production and distribution*

*Distribution based on demand from upstream simulation/process

• All the units models can receive and provide 
data from/to upstream models or directly 
from/to the plant through the “Server 
Interconnection Database”

• Now: 

• stationary models for all main units related to 
gas, steam and energy areas in standard 
integrated steelworks → starting point and 
reference for the investigation of a gradual 
transition

• Future: 
• new stationary units to simulate the changes 

related to the DRI-based route and the use of 
hydrogen in the process

• Dynamic models
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BFG area first test simulation main data

Main outputs of BFG area model

Data are referred to a European integrated standardized steel 

mill (EU SSM) with 4 MtHRCpa capacity  
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BOFG area first test 

simulation main data

Main outputs of BOFG 

area model

Data are referred to a European integrated 

standardized steel mill (EU SSM) with 4 MtHRCpa 

capacity  
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COG area first test 

simulation main data

Main outputs of COG 

area  model

Data are referred to a European integrated standardized steel 

mill (EU SSM) with 4 MtHRCpa capacity  
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Simulated rBFG distribution

Data are referred to a European integrated standardized steel 

mill (EU SSM) with 4 MtHRCpa capacity  
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Power Plant & Auxiliary boilers models 
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MP steam of 15.3 t/h is produced 
by using an amount of 11.16 
kNm3/h (152.15 t/h) of rBFG. 

Main inputs and outputs 

of Power plant model

Power Plant model

Auxiliary boilers model
Data are referred to a 

European integrated 

standardized steel mill 

(EU SSM) with 4 

MtHRCpa capacity  
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Main outputs of ASU model

Data are referred to a European 

integrated standardized steel mill 

(EU SSM) with 4 MtHRCpa capacity  



20th – 22nd February 2024

Server interconnection Database

Ismael Matino, Antonella Vignali, Valentina Colla                                  
Scuola Superiore Sant’Anna, TeCIP, ICT-COISP

• Complex IT architecture for allowing the 
connection of the energy network models 
to upstream process models or directly to 
plant/pilots:

• Receiving data

• Using data

• Making automatic investigations

• It includes:

• Dedicated PostgreSQL relational database

• Stored procedures

• Further methods
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Server interconnection Database
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Two modes of operation of the system are envisaged:
• stand-alone mode → each model is considered as independent 

• Possibility to use user settled data or real industrial data

• automatic mode → the different area models are dependent and connected within a global process 

Architecture 

design of the 

application 

managing 

simulations in 

gas and energy 

area
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Models interaction
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Correct interaction between process models and gas and energy network models have been 
demonstrated through the right satisfaction of balances and heat and energy demands 
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Correct interaction between process models and gas and energy network models have been 
demonstrated through the right satisfaction of balances and heat and energy demands 
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The transition towards H2-DRI-based steelmaking requires closing the current knowledge gaps existing from the 
particle to the process chain scales  

Concerning process chain scale, modifications in process route can be translated in significant changes in 
energy streams managements

During MaxH2DR EU project, among the other activities of providing a hybrid demonstrator, a process chain 
digital toolkit including models for simulating gas, steam and all the energy streams management area is
under development

Models of units related to the management of gas, steam and energy streams in standard steelworks have 
been developed, showed and its interaction with process model demonstrated as starting point and 
reference for transitions simulations

A complex IT asrchitecture has been developed for using the gas and energy network models linked to 
process chain models or by using directly plant data and allowing stand-alone or automatic modes

Other models are under developments for considering new units for allowing the simulations of transition steps 
starting from standard integrated route, passing from mixed/hybrid route (BF/BOF+CH4/H2-DRI/EAF) and achieving
full H2-DRI steelmaking
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