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Abstract 
In this report we describe the energy consumption in 1995 and the energy saving options that 
exist within the iron and steel manufacturing industry (SBI/NACE 27.1-3) in the Netherlands. 
The data  will be included in the ICARUS-4 database which gives an inventory of the  
technological options for energy savings for all economic sectors in the Netherlands. For all 
described measures the report provides data on the achievable energy savings up to the year 
2020, investment and O&M costs and actual penetration data in the base year of 1995. 
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1. Sector Iron and steel industry 
 
1.1. Sector description 
The iron and steel industry (SBI 271-273) can be divided into two main sub-sectors: the 
primary steel production and the secondary steel production (respectively CORUS* in 
IJmuiden and Nedstaal in Alblasserdam). The contributions to the total iron and steel 
production for 1990, 1994 and the base year 1995 are illustrated in Table 1-1.  
 

Table 1-1 Iron and Steel production in 1990 and 1995 [IISI, 1996a; IISI, 1996b; Jong de, 
Ronde, 2000] 

Product Production 
1990 

[ktonne] 

Production 
1994 

[ktonne] 

Production 
1995 

(ktonne) 
Primary steel 5180 (96%) 5949 (96%) 6230 (96%) 
Secondary steel 232 (4%) 223 (4%) 260 (4%) 
Total 5412 6171 6490 

 
Primary steel is produced from iron ore. Iron ore is first pre-treated and then reduced in the 
Blast Furnace (BF) forming Pig iron. The carbon in the pig iron is then oxidised in the Basic 
Oxygen Furnace (BOF) producing steel and heat (some steel scrap is fed into the BOF too). 
The reductants used in  the primary steel production are coke (pyrolised coal) and coal 
powder. 
The secondary steel production is based on recycled steel scrap. The scrap is fed into the 
Electric Arc Furnace (EAF) where the scrap is melted by heat generated by electricity 
application.  
Although coke production is integrated with the iron ands steel production it is categorised as 
a different sector. Therefore coke production (SBI 231) is discussed in this chapter too. 
  
1.2. Energy functions 
Approximately half of the energy used in the primary steel production is generated by the 
feedstock needed for the reduction of iron ore [Jong de, Ronde, 2000]. Most of the heat and 
high caloric gases generated by the reduction are used in the production process. The 
remaining energy is used to generate electricity for own consumption and for third parties. All 
energy savings and costs in the primary steel industry will be expressed in the energy function 
“per tonne of primary crude steel (tcs)”. 
Electricity is the main fuel used in the secondary steel production. It is used to generate 
process heat (through electric arcs) needed to melt the scrap. All energy savings and costs in 
the secondary steel industry will be expressed in the energy function “per tonne of secondary 
crude steel (tcs)”. 
 
1.3. Energy use 
The official Dutch energy statistics for the iron and steel industry cover the energetic energy 
consumption, excluding a large part of the coal and coke consumption. According to the 
official statistics the energetic energy consumption is 63.3 PJ/y (1995). The use of energetic 
energy consumption has been chosen because a large part of the coal and coke consumption is 
needed as a reductant  in the  production process (see chapter 1.1 and therefore they are 
considered to be feedstock†.   

                                                      
* Hoogovens changed its name into CORUS after a recent merger with British Steel 
† An other argument, often used to support the exclusion of feedstock from the energy balance, is that 
the consumption of feedstock is unavoidable and hence can not contribute to the energy efficiency 
improvement. In this study this is considered to be incorrect. Energy saving methods such as good 
housekeeping and coal injection certainly reduce the feedstock consumption. 
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In this study the sector’s energy consumption includes all the energy (including energy from 
feedstock). This approach is chosen because this is common practice in the calculation of the 
energy consumption. Making an exception for the iron and steel industry would make it 
difficult to compare the energy efficiency of the different sectors.  
 
The Dutch primary steel production industry has already implemented many energy saving 
measures. Still much effort is being made to further increase the energy efficiency, making 
the Dutch primary steel production one of the leaders in its sectors energy efficiency. The 
Dutch secondary steel is not produced very efficiently. The secondary steel production covers 
less than 4% of the total steel production and is declining. It is not to be expected that the 
Dutch secondary steel industry will make large investments to increase their energy 
efficiency. The energy consumption of the base year compared to 1990 is illustrated in Table 
1-2. The energy figures used in this study have been extrapolated from the figures used in 
ICARUS-3. After extrapolation the figures have been compared to other studies. 
 

Table 1-2 Derived energy use in the steel industry 1995 [Beer de et al; 1994; Beer de et al 
1999; CBS, 1996; IISI, 1996b, Phylipsen et al, 2000]* 

Total  Fuel Electricity 
Final Primary 

Process 

(PJ) (PJe) (PJ + PJe)  (PJ) 
Cokes oven 14 0.4 14 15 
Sinterplant 6.9 0.1 7.0 7.1 
Pellet plant 3.4 1.5 4.9 5.9 
BF 74 -0.6 73 72 
BOF-plant -0.8 1.1 0.3 1.9 
Continuos Casting Machine  0.1 0.6 0.7 1.6 
Hot strip mill 6.0 3.8 9.8 15 
Cold rolling mill 2.0 1.0 3.0 4.5 
EAF-plant 0.8 0.7 1.5 2.5 
Others (various) 0 1.1 1.1 2.7 
Total 107 9.7 117 132 

 
 
1.4. Voluntary agreements 
The steel industry has Long Term Agreements (LTA) with the Dutch government to achieve 
an energy efficiency improvement of 20% in the year 2000 compared to the reference year 
1989. The energy reductions are based on the energetic energy consumption as described in 
chapter 1.3). The achieved and projected energy savings are illustrated in Table 1-3. 
 
 
 
 

                                                      
* The energy figures have been extrapolated from the figures used in ICARUS-3. After extrapolation 
the figures have been compared to other studies.  
The total energy consumption for the steel industry does not correlate with the energy consumption 
reported by NOVEM. NOVEM reports a total energy consumption for respectively 1990 and 1995 of 
58.6 PJ/y and 63.3 PJ/y, which is considerably lower than the calculated energy consumptions. This is 
caused by a difference in approach. NOVEM considers a large part of the coke consumption as 
feedstock, excluding it from the energy balance. In this study all the energy from the coke is included 
in the energy calculation.  
The energy consumption for 1995 reported by CBS differs from the calculated energy consumption 
with less than 3%. A difference of less than 3% is thought to be acceptable considering the complexity 
of the extrapolations made.   
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Table 1-3 The realised and projected energy savings in the iron and steel industry 1998-
2000 [EZ, 1998; Hoogovens 1997; Jong de, Ronde, 2000; NOVEM, 1999] 

Year Energy efficiency index 
Projected 

Energy efficiency index 
Realised 

1989 100 100 
1990 99 98 
1991 99 100 
1992 95 94 
1993 93 90 
1994 90 89 
1995 88 89 
1996 87 89 
1997 85 85 
1998 84 84 
1999 82  
2000 80  

 
 
1.5. Measures 
 
1.5.1. Introduction 
Measures available in the base year will be discussed first, followed by energy saving 
measures available in the future. The energy saving measures shall be discussed according the 
steel production sequence (starting with the ore and coke preparation and concluding with the 
rolling mills).  
 
1.5.2. Measures in the coke production 
 

Table 1-4 Data on measure 1: Dry coke quenching* 

Name of measure Dry coke quenching  
(sub)sector code SBI: 231 Coke production  
Energy function Primary steel  
Savings electricity 0 Uncertainty:[L] 

Reliability: [H] 
Source: (1; 18) 

Savings fuel/heat 1.4 GJ/tcs  
Type of measure Retrofit  
Measure category 10. New process technologies  
First year of implementation 1993  
Penetration base year (1995) 0% Uncertainty:[L] 

Reliability: [H] 
Source: (1; 23) 

Current penetration (1999) 0  
Technical maximum 
penetration 

100% In 2010 

Additional investments 140€/tc 
100€/GJ 

Uncertainty: [L] 
Reliability: [H] 
Source: (18; 19; 23) 

                                                      
* Traditionally coke is quenched by spraying water under the quenching tower, where the heat is 
released to the atmosphere. By using dry coke quenching the heat of the coke can be recovered (the 
recovered heat has a relatively low temperature). More important than the energy recovery is the 
reduction of emissions. 
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Additional O&M costs 0,5 €/tcs Uncertainty: [L] 
Reliability: [H] 
Source: (18; 19; 23) 

Economic lifetime  10 Years  
Implementation char. 0/0/M/+/L/L/L  
 
 
1.5.3. Overall measures 
Assumed already implemented 
(EZ, 1996; Farla et al; 1998; IDEE, 1988; IDEE, 1992a; IDEE, 1992b; Jong de, Ronde, 2000) 
• Natural gas expansion turbine  
• Energy management & monitoring  
• Variable speed drives  
 
Measure 1 Combined Heat and Power (CHP)  
A combined cycle has already been installed. The penetration is approximately 50% (CORUS 
is planing to double the CHP capacity in 2010). Even though CHP affects the energy 
efficiency of the iron and steel production it will not be discussed in this chapter. According 
to the SBI categorisation CHP belongs to another group (Energy conversion 40). 
 

Table 1-5 Data on measure 2: Good housekeeping* 

Name of measure Good housekeeping  
(sub)sector code SBI: 271-273 Steel production  
Energy function Primary steel  
Savings electricity  Uncertainty [H] 

Reliability: [L] 
Source: ( ) 

Savings fuel/heat 0.5 GJ/tcs  
Type of measure Good housekeeping  
Measure category 2. Process control & management  
First year of implementation 1995  
Penetration base year (1995) 0% Uncertainty: [L] 

Reliability: [H] 
Source: (19) 

Current penetration (1999) 14%  
Technical maximum 
penetration 

43% 
100% 

In 2010 
In 2020 

Additional investments 0.01 €/tcs 
0.02 €/GJ 

Uncertainty: [M] 
Reliability: [M]  
Source: (3; 19) 

Additional O&M costs 0.02 €/tcs 
0.03 €/GJ 

Uncertainty: [M] 
Reliability: [M]  
Source: (3; 19) 

Economic lifetime  25 Years  
Implementation char. 0/1/P/+/M/M/M  
 
 
 

                                                      
* Good housekeeping is a category of different smaller measures. Examples of these measures are some 
forms of energy management or insulation measures. The contribution of good housekeeping to the 
energy efficiency is estimated to increase 0.072% over the total energy consumption each year [Jong 
de, Ronde, 2000]. In 2020  (35 years from the base year 1995) this will be 35*0.072%*132PJ = 3.3 PJ. 
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1.5.4. Measures in the sintering 
Assumed already fully implemented 
(Beer de, et al; 1994; Hoogovens, 1997; Farla et al; 1998) 
• EOS  
• Waste heat recovery  sinter plant  
• Sectional waste gas recirculation  
 
Measure 1: Lowering the hydrocarbon content of the sinter 
Hydrocarbons are introduced in the sinter feed mainly by addition of scale and dusts. Most of 
these hydrocarbons volatilise during the sinter step leaving the plant together with the waste 
gas. Energy used by end of pipe measures necessary to cleans the waste gas can be partially 
saved when the amount of hydrocarbons in the sinter are kept to a minimum [VROM, 1997]. 
However, this technology is not confirmed by other sources nor do the different experts we 
have approached know it. Therefore, this technology is not included in the ICARUS-4 
database. 
 
1.5.5. Measures in the pellet plant 
Assumed already fully implemented 
(VROM, 1997) 
• Recovery of sensible heat in the pellet plant  
 
1.5.6. Measures in the BF 
Assumed already fully implemented 
(Beer de et al, 1994; Farla et al; 1998; VROM, 1997) 
• Energy recovery from blast furnace gas  
• Energy recovery from top gas pressure  
• Recuperators Hot Blast stoves 
 

Table 1-6 Data on measure 1: Increased direct carbon injection BF* 

Name of measure Direct carbon injection  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity 0 Uncertainty: [L] 

Reliability: [H] 
Source: () 

Savings fuel/heat 0.81 GJ/tcs  Uncertainty: [L] 
Reliability: [H] 
Source (2; 19; 23) 

Type of measure Retrofit  
Measure category 15. Fuel switch  
First year of implementation 1990  
Current penetration (1999) 83% Uncertainty: [M] 

Reliability: [M] 
Source: (2; 19,23) 

                                                      
* Direct coal injection in the Blast Furnace partially replaces coke consumption. Direct coal injection is 
already implemented at CORUS. However, higher rates of coal injection can be achieved improving 
the energy efficiency of the Blast Furnace. Approximately 170 kg and 200 kg of coal was injected per 
tonne of pig iron (155 kg coal/tcs and 183 kg coal/tcs) in respectively 1995 and 2000. The coal 
injection in 2020 is estimated to be 240 kg per tonne pig iron (220 kg/tcs).  The injection of 220 kg/tcs 
saves 0.81 GJ/tcs fuel compared to the base year 1995. The coal injection increase is expressed in the 
table as a percentage of the implementation increase (70% of 220 kg/tcs represents 155 kg/tcs). 
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Technical maximum 
penetration 

70% 
83% 
100% 

In 1995 
In 2000 
In 2020  

Additional investments 40 €/tcs 
50 €/GJ 

Uncertainty: [M] 
Reliability: M 
Source: (2; 3; 7; 19) 

Additional O&M costs 0.8 €/tcs 
1 € /GJ 

Uncertainty: [M] 
Reliability: M 
Source: (2; 3; 19) 

Economic lifetime 25 years  
Implementation charact. 1/0/M/+/M/M/M  
 

Table 1-7 Data on measure 2: Energy savings at the hot stoves* 

Name of measure Energy saving hot stoves  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity 0% Uncertainty: [M] 

Reliability: [M] 
Source: (23) 

Savings fuel/heat 0.57 GJ/tcs Uncertainty: [M] 
Reliability: M 
Source: (23) 

Type of measure Retrofit  
Measure category 2. Process & management 

control 
 

First year of implementation 1995  
Current penetration (1995) 50% Uncertainty: [M] 

Reliability: M 
Source: (VROM, 1997) 

Technical maximum 
penetration 

100% In ? 

Additional investments 0.3 €/tcs  
0.5 €/GJ 

Uncertainty: [M] 
Reliability: M 
Source: (19) 

Additional O&M costs 0 €/tcs 
0 €/GJ 

Uncertainty: [M] 
Reliability: M 
Source: (19) 

Economic lifetime 25 years  
Implementation charact. 1/1/M/+/M/M/M  
 
 
1.5.7. Measures in the BOF plant 
Assumed already fully implemented 
(IDEE, 1991; IDEE, 1995) 
• BOF gas (repressed gas) recovery  
• Oxygen production 
• Enhanced recovery from converter gas (max implementation degree of 80% has been 

achieved) 
 
                                                      
* The stoves are generally fired with enriched blast furnace gas. The combination of computer air, 
preheating, adaptations of the burners and rapid O2 measurement reduce the energy consumption. 
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Table 1-8 Data on measure 1: Increased scrap input* 

Name of measure Increased scrap input  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity 0 % Uncertainty: [L] 

Reliability: H 
Source: (19) 

Savings fuel/heat 3.6 GJ/tcs Uncertainty: [L] 
Reliability: H 
Source: (19) 

Type of measure 1. Good housekeeping  
Measure category 13. Material  
First year of implementation 1995  
Current penetration (1999) 86% Uncertainty: [L] 

Reliability: H 
Source: (2; 1; 19) 

Technical maximum 
penetration 

75% 
86% 
100% 

In 1995 
In 1999 
In 2020 

Additional investments 65 €/tcs 
18 €/GJ 

Uncertainty: [H] 
Reliability: [L] 
Source: (2; 1; 19) 

Additional O&M costs 4 €/tcs 
1 €/GJ 

Uncertainty: [H] 
Reliability: [L] 
Source: (2; 1; 19) 

Economic lifetime  25 Years  
Implementation charact. 1/0/M/+/H/L//M  
 
 
1.5.8. Measures for the mills 
Assumed already implemented 
(Beer de et al, 1994; Farla et al, 1998; Fletcher et al, 1999) 
• Continuous casting 
• Waste heat recovery 
• Improved heat distribution 
• Skid development 
• Hot charging 
• Self recuperative burners 
• Advanced control (annealing line) 
• Cooling water heat pump (Hot strip mill) 
 

                                                      
* Scrap input saves energy by saving material input. Scrap input saves primary steel input (1:1). The 
SEC of scrap is considered to be 0 while primary crude steel has a SEC of approximately 17 GJ/tcs. 
Therefore, every kg of scrap input (per tonne crude steel) saves 0.017 GJ. In 1990 136 kg of scrap was 
added to the BOF per tonne of crude steel. This amount has been increased to 181 kg/tcs in 1999. The 
potential scrap input for 2020 has been estimated to be 213 kg/tcs. The price and the quality of the 
scrap used determines the maximum amount that can be added to the production process. 
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Table 1-9 Data on measure 1: Thin slab casting* 

Name of measure Thin slab casting  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity -0.01 GJe /tcs 

or 
-0.02 GJ/tcs 

Uncertainty: [M] 
Reliability: [M] 
Source: (3; 20) 

Savings fuel/heat 0.18 GJ/tcs Uncertainty: [M] 
Reliability: [M] 
Source: (3; 20) 

Type of measure New  
Measure category 10. New process 

technologies 
 

First year of implementation 2000  
Current penetration (1995) 0% Uncertainty: [H] 

Reliability: [L] 
Source: (3; 23) 

Technical maximum 
penetration 

79% In 2010 

Additional investments 40 €/tcs 
250 €/GJ 

Uncertainty: [M] 
Reliability: [M] 
Source: (3) 

Additional O&M costs -0.08 €/tcs 
-0.5 €/GJ 

Uncertainty: [M] 
Reliability: [M] 
Source: (3) 

Economic lifetime  25 Years  
Implementation charact. 0/0/M/0/M/M/M  
 
 
1.5.9. Measures in the secondary steel production (EAF) 
 

Table 1-10 Data on measure 1: Miscellaneous† 

Name of measure Miscellaneous  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Secondary steel  
Savings electricity 0.72 GJe/tcs 

or 
1.8 GJ/tcs 

Uncertainty: [H] 
Reliability: [L] 
Source: (3) 

Savings fuel/heat -0.4 GJ/tcs Uncertainty: [H] 
                                                      
* Thin slab casting allows casting of thinner slabs than with continuos casting. Therefore, less energy is 
required to reheat the slabs before rolling. Thin slab casters were originally designed for minimills, but 
are now being constructed by CORUS. 
† As mentioned in 1.3 the Dutch secondary steel industry only has a small contribution to the sector’s 
total steel production. There are a number of measures to improve the energy efficiency in the 
secondary steel production. However, these measures are complex and capital intensive. Therefore, 
these measures are included together as miscellaneous measures. The measures included are Ultra High 
Power (UHP), Direct Current (DC), Foamy slag practice, scrap preheating and Oxyfuel burners. UHP 
and DC improve the energy use of the electric arc itself. Foamy slag practice and scrap preheating 
reduce the heat loss. Foamy slag practice reduces the heat loss by improving the insulation 
characteristics or the slag (through oxygen injection) while scrap preheating utilises waste heat. 
Oxyfuel burners remove cold spots in the furnace. 
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Reliability: [L] 
Source: (3) 

Type of measure  New & Retrofit  
Measure category 2. Process control & 

management 
10. New process 
technologies 

 

First year of implementation 1995  
Current penetration (1995) 0% Uncertainty: [H] 

Reliability: [L] 
Source: (3; 23) 

Technical maximum 
penetration 

100% In 2020 

Additional investments 33 €/tcs 
24 €/GJ 

Uncertainty: [H] 
Reliability: L 
Source: (3) 

Additional O&M costs -5 €/tcs 
-4 €/GJ 

Uncertainty: [H] 
Reliability: L 
Source: (3) 

Economic lifetime  25 Years  
Implementation charact. 0/0/M/0/H/H/H  
 
 
 
1.5.10. Future measures in the coke production 
 
Measure 1: Jumbo ovens 
A possible measure for the future is the use of very large coke ovens: Jumbo ovens. 
Increasing the scale of the oven reduces the heat loss through leakage and allows improved 
thermal efficiency. Only one reference mentions this measure [IISI, 1998; VROM, 1997] 
without including information on investment costs and energy saving potential. Therefore, 
this measure is not included in the database.  
 
1.5.11. Future measures in the Blast Furnace 
 
Measure 1: Oxy coal techniques 
Oxy coal techniques improve the coal injection in the BF. They allow higher temperatures 
and higher levels of coal injected. This achieved by improving the raceway conditions (which 
are slowed down by coal injection) by increasing the blast temperature or increasing the 
oxygen level. Only one reference mentions this measure [VROM, 1997] without including 
information on investment costs and energy saving potential. Therefore, this measure is not 
included in the database. 
 
Measure 2: Nitrogen free blast combined with top gas recovery 
Cold pure oxygen is injected in the BF. This leads to a decrease in coke consumption and it 
improves the productivity due to the decrease in gas volume. Only one reference mentions 
this measure [VROM, 1997] without including information on investment costs and energy 
saving potential. Furthermore external reviewers [Beer, 2000; Jong de, Ronde, 2000] were 
concerned with safety aspects involved in this measure (explosion dangers). Therefore, this 
measure is not included in the database.  
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Table 1-11 Data on measure 3: Slag heat recovery (BF)* 

Name of measure Slag heat recovery  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity  Uncertainty: [M] 

Reliability: [M] 
Source: ( ) 

Savings fuel/heat 0.32 GJ/tcs Uncertainty: [M] 
Reliability: [M] 
Source: (3; 23) 

Type of measure Retrofit  
Measure category 4. Heat recovery  
First year of implementation 2020  
Current penetration (1995) 0% Uncertainty: [L] 

Reliability: [H] 
Source: (3; 23) 

Technical maximum 
penetration 

100% In 2020 

Additional investments 16 €/tcs 
50 €/GJ 

Uncertainty: [H] 
Reliability: [L] 
Source: (3) 

Additional O&M costs 0.16 €/tcs 
0.5 €/GJ 

Uncertainty: [H] 
Reliability: [L] 
Source: (3) 

Economic lifetime 25 years  
Implementation charact. 0/0/M/+/H/M/M  
 
 
1.5.12. Future measure in the BOF 
 

Table 1-12 Data on measure 1: Slag heat recovery (BOF) 

Name of measure Slag heat recovery  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity  Uncertainty: [M] 

Reliability: [M] 
Source: (3) 

Savings fuel/heat 0.14 GJ/tcs Uncertainty: [M] 
Reliability: [M] 
Source: (3) 

Type of measure Retrofit  
Measure category 4. Heat recovery  
First year of implementation 2020  
Current penetration (1995) 0% Uncertainty: [L] 

Reliability: [H] 
Source: (3) 

                                                      
* Liquid slag from the BF or the BOF contains a large amount if sensible heat which can be recovered. 
However, non-of the commercially applied systems in the world utilise this thermal energy due to 
technological difficulties and high costs.  
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Technical maximum 
penetration 

100?% In 2020 

Additional investments 7 €/tcs 
50 €/GJ 

Uncertainty: [H] 
Reliability: [L] 
Source: (3) 

Additional O&M costs 0.07 €/tcs 
0.5 €/GJ 

Uncertainty: [H] 
Reliability: [L] 
Source: (3) 

Economic lifetime 25 years  
Implementation charact. 0/0/M/+/H/M/M  
 
 
1.5.13. Future measure in the mills 
 

Table 1-13 Data on measure 1: Strip casting* 

Name of measure Strip casting  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity  Uncertainty: [H] 

Reliability: [L] 
Source: ( ) 

Savings fuel/heat 0.58 GJ/tcs 
 

Uncertainty: [H] 
Reliability: [L] 
Source: (3) 

Type of measure New   
Measure category 10. New process 

technologies 
 

First year of implementation 2020  
Current penetration (1995) 0% Uncertainty: [H] 

Reliability: L 
Source: (20) 

Technical maximum 
penetration 

79% In 2020 

Additional investments 14 €/tcs 
25 €/GJ 

Uncertainty: [H] 
Reliability: L 
Source: (3) 

Additional O&M costs 0 €/tcs 
0 €/GJ 

Uncertainty: [H] 
Reliability: L 
Source: (3) 

Economic lifetime 25 years  
Implementation charact. 0/0/M/+/H/M/M  
 
 
1.5.14. Future overall measures 
 

                                                      
* Strip casting is a technology that goes one step further than thin slab casting. The slabs are casted 
even thinner than in the thin slab casting making the re-heating step before rolling unnecessary. 
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Table 1-14 Data on measure 1: Smelting reduction* 

Name of measure Smelting reduction  
(sub)sector code SBI: 271-273 Steel 

production 
 

Energy function Primary steel  
Savings electricity 0 Uncertainty: [H] 

Reliability: [L] 
Source: (1) 

Savings fuel/heat 3 GJ/tcs Uncertainty: [H] 
Reliability: [L] 
Source: (1) 

Type of measure New   
Measure category 10. New process 

technologies 
 

First year of implementation 2010  
Current penetration (1995) 0% Uncertainty: [L] 

Reliability: [H] 
Source: (1) 

Technical maximum 
penetration 

100% In 2020 

Additional investments 250 €/tcs 
83 €/GJ 

Uncertainty: [H] 
Reliability: L 
Source: (3) 

Additional O&M costs  Uncertainty: [H] 
Reliability: [L] 
Source: ( ) 

Economic lifetime 25 years  
Implementation charact. 1/0/M/+/H/H/H  
 
 

                                                      
* There are different techniques for the direct smelting or iron ore (COREX-process, Cyclone 
Converter-Furnace, DIOS etc). Al these methods have in common that the steel is produced in one step 
instead of the two step (BF and BOF) route that is currently applied and the need of coke is completely 
replaced by coal. The full implementation of Direct Reduction eliminates cokes production and the BF 
from the production process. Elimination of these two production steps eliminates the energy saving 
measures too. Of these techniques the Cyclone Converter Furnace (CCF) seems to be the most 
promising. However, the development of CCF at CORUS has been stalled.  
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