
4-9 June Colle sur Loup
A. Djemaa

EDF R&D / CMA, ECEEE Summer
Study 2007

1/31

Modelling Energy
Saving Potential in

Industry.

Case of the Steel and
Paper Industries



4-9 June Colle sur Loup
A. Djemaa

EDF R&D / CMA, ECEEE Summer
Study 2007

2/25
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• Modelling the Long range Energy needs and potential energy savings in European industry
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…TIMES Model

1: TIMES Documentation, R. Loulou et Al., 2005

The Integrated MARKAL-EFOM System

Created by ETSAP members - 1997

Current users: CMA, IER, VTT, Italy…
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…TIMES Reference Energy System (RES)
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…RES Industry
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…RES Steel Industry
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…RES Paper Industry
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…Steel Routes Production
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… Steel Industry Available Technologies

Identified technologies

BF Route EAF Route New Routes

Sintering Coke Oven Blast Furnace

Comelt EAF

Contiarc EAF
Direct reduction Smelting Reduction A-Electrolysis Pyroelectrolysis

Midrex

HYL III

Stm Ref 

Hydrogen
Electroly 

Hydrogen

Corex

CCF

HIsmelt

Arex 

Finmet

Dios

AISI

Romelt

EOS
Direct Coal 

Injection
CO2 Sequestration

 & Storage
Electric Blast 

Furnace

CDQ

Heat recovery

Continuous Casting

Thin Slab Casting Spray CastingThin Strip Casting



4-9 June Colle sur Loup
A. Djemaa

EDF R&D / CMA, ECEEE Summer
Study 2007

12/25

… Paper Industry Available Technologies

Identified Technologies in the Pulp & Paper Industry
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…Scenarios
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In the Iron & Steel industry the demand scenario is a final steel product scenario, with stability until 2015 and a
1%/year growth up to 2030.

…Demand Scenario

CTP Demand Scenario by product (%)
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…Price Scenario BAU

Demand scenario key indicators
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…Price Scenario High Env Const

Energy price evolution (!/MWh) High SC
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…Paper production by technology in the BAU Sc

 Graphic paper production profile by technology (Mt)
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… Steel production by technology

Iron and Steel production profile in the high scenario (Mt)
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…Pulp & Paper Energy Consumption

Energy Consumption ratio in the pulp production
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… Iron & Steel Energy Consumption

Electrcity consumption by scenario (TWh)
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…CO2 Emissions by Industry

Paper CO2 Emissions (Mt)
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…Conclusions

The energy savings remain exist in the industry.

The results show that:
•The emergence of the Enzyme aided refining and the new thermo-mechanical pulp process; allow electricity saving in
the mechanical pulp production of about respectively 100kWh/t and 90kWh/t.

•The appearance of some new drying processes like the impulse dryer process in the paper production permit an
increase of about 23% in the electricity consumption and 31% decrease in the  heat consumption.

•The upraise of the Contiarc EAF in iron and steel industry allowed less electricity consumption in the electric arc
furnace route of about 40%.

•The HISmelt process reduces both the coal and the electricity consumption by about respectively 20 %, 10% and
permits less CO2 emissions in blast oxygen furnace route.

•However, at 93 euro/tCO2 in 2030, the huge investments needed for Alkaline electrolysis or Pyroelectrolysis can not
be justified though such processes emit no CO2.

•These two sectors do not react in the same manner in terms of  this environmental constraint: the manufacturing
processes in the iron & steel industry are much more influenced.
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Thanks for your attention


