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H2 burner for Electric Arc Furnace

AGENDA

1. EAF Technologies for Green Steel production: How SMS combine de-carbonization, energy saving and limited 
environmental emissions in modern electric steelmaking 

2. SMS H2 Burner design
3. Test in Dalmine, RINA Experimental Combustion Station
4. Conclusions

H2 Green Steel
Electric Arc Furnace with H2 DRI feeding



This is SMS group

SMS group is renowned worldwide for its forward-thinking 
technologies and outstanding services in the metals industry.

We apply our 150 years of experience and digital know-how
to continuously innovate products and processes inside and
outside our industry.

As a partner for the most demanding projects, SMS 
accompanies its customers throughout the entire lifecycle
of their plants, thus enabling profitable and resource-saving 
value chains.

Our mission is to turn metals green and to advance climate-
neutral and sustainable metals production.

#turningmetalsgreen
Our mission:
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Headquarters
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SMS Group S.p.A.



H2 Green Steel
The world’s first 100% hydrogen-based steel plant
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› CO2 emission reduction up to 95%

› Based near Boden, Northern Sweden

› Start-up of first plant: 2025

› Capacity of phase 1: 2.5 million t/year,
phase 2: 5 million t/year

› SMS group supply from melt shop to 
finishing lines

January 2024SMS group GmbH
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thyssenkrupp Steel 
Hydrogen-based direct reduction coupled with an open bath furnace

› Annual saving of over 3.5 million
metric tons of CO2

› Based in Duisburg

› Start-up of first plant: 2026

› Capacity of 2.5 million metric tons
of directly reduced iron

› Engineering, delivery and construction 
of a hydrogen-powered direct reduction 
plant, two innovative melters

Project

EPC
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EAF Technologies for Green Steel production

Energy savings Fossil source decrease Electrification
H2 economy

Recycling

X-Pact AURA digital power   

Condoor  

Allcharge   

Scrap Management 

H2 burners  

Full Digital

Tramp element predictorAutomatic Recognition

Scrap Yard Tracking - Operator Guidance - Reports

Foundation package

Step 1 – Advanced packages 

Step 2 – Where AI comes in
Automatic inventory

Road to 
scrap quality

Road to
automatic  inventory

Road to 
optimization

Basic

Camera-based Reporting 3D Profile / Density 
calculation

Charge/Inventory 
Optimization
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The CH4 + H2 / O2 combustion fundamentals

Flow rates referred to a burner power
of 4 MW with stoichometric ratio = 1

Reaction front of a spherical flame

𝐶𝐻4 + 2 𝑂2 ↔ 𝐶𝑂2 + 2 𝐻2𝑂

𝐻2 + 0.5 𝑂2 ↔ 𝐻2𝑂

STRICTLY CONFIDENTIAL INFORMATION
NOT DISCLOSABLE

This work was carried out with support from the European Union's Research Fund for Coal and Steel 

(RFCS) research program under the ongoing project: DevH2forEAF- GA number: 101034081 



8April 8, 2024

Flame picture
recorded by camera 
inside the 
combustion chamber

Following tests have been performed : 
all combinations of
• thermal power from 1.0 to 2.9 MW (*)
• composition from 100% CH4 to 100% H2

(*) The maximum achievable power has been determined by the physical 
limits of RINA’s supply infrastructure.

H2 flow rate [Nm3/h]

CH4 flow rate [Nm3/h]

This work was carried out with support from the European Union's Research Fund for Coal and Steel 

(RFCS) research program under the ongoing project: DevH2forEAF- GA number: 101034081 
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STRICTLY CONFIDENTIAL INFORMATION
NOT DISCLOSABLE

Full scale combustion chamber testing @ RINA Dalmine
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Results from Dalmine test – flame appareance from front (long exp)
This work was carried out with support from the European Union's Research Fund for Coal and Steel 

(RFCS) research program under the ongoing project: DevH2forEAF- GA number: 101034081 

0% H2

60% H2

100% H2

1.0 MW 1.5 MW 2.0 MW 2.5 MW 2.9 MW

STRICTLY CONFIDENTIAL INFORMATION
NOT DISCLOSABLE
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Conclusions

• All the tests have been successfully completed
All combinations of :
• thermal power from 1.0 to 2.9 MW
• composition from 100% CH4 to 100% H2

• Flame ignited regularly inside the combustion chamber

• Flame persisted in all the tests, without any ripping or shut-off

This work was carried out with support from the European Union's Research Fund for Coal and Steel 

(RFCS) research program under the ongoing project: DevH2forEAF- GA number: 101034081 

STRICTLY CONFIDENTIAL INFORMATION
NOT DISCLOSABLE
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