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Day 1: Introducing the EU ETS regulatory framework focus on allocation 
methods and fall-back benchmarks

Day 2: Technical session with focus on EU ETS iron steel sector

Day 3: Technical session with focus on EU ETS cement sector

Day 4: Technical session with focus on EU ETS aluminium sector

Day 5: Technical session with focus on EU ETS electricity and fertilizers 

November 7th 2024

Online training  EU-ETS
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

November 7th 2024

Online training  EU-ETS
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Iron-steel:
overview of product benchmarks 

Metal Production and Processing

Iron and Steel

• Coke

• Sintered ore

• Hot metal

• Electric Arc Furnace (EAF) carbon 

steel

• EAF high alloy steel

• Iron casting

Aluminium Production

• Pre-bake anode

• Primary aluminium

November 7th 2024
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Coke
5%

Sintered ore
13%

Hot metal
71%

EAF carbon steel
5%

EAF high alloy 
steel
5%

Iron casting
1%

GHG emissions covered by benchmark in 2016/2017 (average)

Iron-steel:
overview of product benchmarks 

November 7th 2024

Refining 
13%

Metal 
production 

and 
processing

22%

Building 
materials and 
construction

18%

Chemical and 
petrochemical 

industries
11%

Pulp and 
paper 

production
2%

Other 
benchmarks

34%

GHG emissions covered by benchmark in 
2016/2017 (average)
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“Coke-oven coke (obtained from 

the carbonization of coking coal, at 

high temperature) or gasworks 

coke (by-product of gas-works 

plants) expressed as tonnes of dry 

coke, determined at the discharge 

of the coke oven or gas-works 

plant. Lignite coke is not covered 

by this benchmark. Coking in 

refineries is not included but 

covered by the CWT methodology 

for refineries.”

Iron-steel:
overview of product benchmarks 

November 7th 2024
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Activities without capacity or production threshold

Product benchmark: 

 Agglomerated iron ore

Iron-steel:
overview of product benchmarks 

November 7th 2024
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“Agglomerated iron-bearing product containing iron ore fines, fluxes 

and possibly iron containing recycling materials with the chemical 

and physical properties such as the level of basicity, 

mechanical strength and permeability required to deliver iron 

and necessary flux materials into iron ore reduction 

processes. Expressed in tonnes of agglomerated ore as leaving 

the agglomerated iron ore production plant. Agglomerated iron 

ore returned to the production process is not to be considered 

as part of the product.”

November 7th 2024

Iron-steel:
overview of product benchmarks 
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Iron-steel:
overview of product benchmarks 
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Iron-steel:
overview of product benchmarks 

November 7th 2024
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Main benchmarks:

 Agglomerated iron 

ore

 Hot metal

 EAF carbon steel

 EAF high alloy steel

 Iron casting

Starting from iron ore, BOF crude 

steel is produced via the production 

of hot metal in a blast furnace and 

its following conversion to crude 

steel in a basic oxygen furnace, 

while EAF steel is produced by the 

smelting of scrap or direct reduced 

iron in an electric arc furnace. 

Iron-steel:
overview of product benchmarks 

November 7th 2024

Secondary ironPrimary iron
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Specific activities with capacity threshold expressed as total 

rated thermal input exceeding 20 MW

Product benchmark: 

 Iron casting

Iron-steel:
overview of product benchmarks 

November 7th 2024
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According to the FAR this product 

benchmark covers: “Casted iron 

expressed as tonnes of liquid iron ready 

alloyed, skinned, and ready for casting.”

Iron-steel:
overview of product benchmarks 

November 7th 2024
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Iron-steel:
overview of product benchmarks 

November 7th 2024
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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Activities and… 

product benchmarks

BDR

A

B

C

D

E
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G

H

I

J

K

Product benchmarks on BDR

November 7th 2024
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Sheet "ProductBM" - SUB-INSTALLATION DATA RELATING TO PRODUCT 

BENCHMARKS
BDR

A

B

C

D

E

F

G

H

I

J

K

Product benchmarks on BDR

November 7th 2024
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BDR

A

B

C

D

E
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G

H

I
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K

Product benchmarks on BDR

November 7th 2024

Activities and… 

Fall-back approach (fuel

benchmark)
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Sheet “G_Fall-back" - SUB-INSTALLATION DATA RELATING TO FUEL 

BENCHMARK (after continuous casting)BDR

A

B

C

D

E

F

G

H

I

J

K

Product benchmarks on BDR

November 7th 2024
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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Activities with production thresholds

Product benchmark: 

 Hot metal

 EAF carbon steel

 EAF high alloy steel

Clause 4 of Annex I stipulates:

"If a unit serves an activity for which the threshold is not expressed as total rated thermal input, the threshold 

of this activity shall take precedence for the decision about the inclusion in the EU ETS."

Blast furnaces:
definition and boundaries

November 7th 2024

Primary iron

Secondary iron
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“Iron produced from iron ores for primary steelmaking including 

 a) liquid iron saturated with carbon for further processing, 

considered as product of blast furnaces, and expressed in tonnes

of liquid iron at the exit point of the blast furnace, excluding liquid 

iron produced from sponge iron under b), 

 b) sponge iron at the exit point of a direct reduced iron reactor and 

expressed in tonnes of sponge iron at the exit point of the direct 

reduced iron reactor. Similar products such as ferroalloys are not 

covered by this product benchmark. Residual material and by-

products are not to be considered as part of the product.”

The liquid iron is considered to be the product of blast furnaces and sponge 

iron the product of direct reduced iron reactors. Within the given system 

boundaries, the benchmark also indirectly covers steel produced by the 

blast furnace route. Similar products such as ferroalloys are not covered by 

this product benchmark. 

Blast furnaces:
definition and boundaries

only one DRI producing plant in the 

EU

November 7th 2024
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Hot metal: Liquid iron at the exit point of the blast furnace or sponge iron at the exit point of a 
direct reduced iron reactor (for the calculation of HAL)

Liquid iron 
Higher carbon and other 

pollutant emissions due to 

their intensive use of coke 

(a coal-derived fuel).

The hot metal benchmark is 

updated with an annual 

reduction rate of 0,2%.

Blast furnaces:
definition and boundaries

November 7th 2024
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Blast furnaces:
definition and boundaries

November 7th 2024

Hot metal is most commonly produced in blast 

furnaces that are fed with sinter, coke and additives. 

To make best possible use of the heat of roughly 1600 

°C, hot metal is delivered as fast as possible to the 

basic oxygen furnace, where its conversion to 

crude steel takes place. Oxygen is blown through 

molten hot metal in the BOF in order to drive out the 

carbon content. Scrap is added to the BOF to be able 

to control the reaction and keep the temperature within 

limits.
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Hot metal: Liquid iron at the exit point of the blast furnace or sponge iron at the exit point of a 
direct reduced iron reactor (for the calculation of HAL)

Alternatively to the blast furnace process 

iron ore can also be converted into metallic 

iron in a direct reduction process. The 

product yielded is often referred to as 

“direct reduced iron (DRI)” or “sponge iron”. 

Direct reduced iron is used instead of scrap 

as input for electric arc furnaces.

Blast furnaces:
definition and boundaries

November 7th 2024
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Blast furnaces:
definition and boundaries

November 7th 2024
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Sponge iron 

Midrex: gas-based shaft furnace processes

Blast furnaces:
definition and boundaries

November 7th 2024
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Blast furnaces:
definition and boundaries

November 7th 2024
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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Activities with production thresholds

Product benchmark: 

 Hot metal

 EAF carbon steel

 EAF high alloy steel

Clause 4 of Annex I stipulates:

"If a unit serves an activity for which the threshold is not expressed as total rated thermal input, the threshold 

of this activity shall take precedence for the decision about the inclusion in the EU ETS."

Electric Arc Furnaces:
definition and boundaries

November 7th 2024

Primary iron

Secondary iron
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“Steel containing less than 8 % metallic alloying 

elements and tramp elements to such levels limiting 

the use to those applications where no high surface 

quality and processability is required and if none of the 

criteria for the content of the metal alloying elements and 

the steel quality for high alloy steel are met. Expressed in 

tonnes of crude secondary steel ex-caster. Steel 

produced from sponge iron already covered under the 

hot metal benchmark is not covered by this 

benchmark.”

Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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“All processes directly or indirectly linked to 

the process units

- electric arc furnace

- secondary metallurgy

- casting and cutting

- post-combustion unit

- dedusting unit

- vessels heating stands

- casting ingots preheating stands

- scrap drying and

- scrap preheating

are included.

Processes downstream of casting are not 

included.

Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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“Steel containing 8 % or more metallic 

alloying elements or where high surface 

quality and processability is required.

Expressed in tonnes of crude secondary steel 

ex-caster. Steel produced from sponge iron 

already covered under the hot metal 

benchmark is not covered by this 

benchmark.”

Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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EAF steel should be regarded as high-quality steel if at 

least one of the following criteria is met:

1. hydrogen content max 0,0003%

2. sulphur content max 0,003%

3. phosphorus content max 0,01%

4. micro cleanliness:

a) K3 (Oxide) < 40; K4 < 50 according to DIN 

50602 (or any equivalent international 

standard)

b) sulfide: Athin 2,0; Aheavy 1,5 according to ISO 

4967

c) oxide: Bthin 1,5; Bheavy 0,5 according to ISO 

4967

d) ASTME 45: procedure B, C, D max. 2

e) SEP 1920: ultrasonic examination: core 

examination - KSR max. 2 mm

5. macro cleanliness: blue shortness: max. 2,5 mm / 

dm²

The alloy content criterion or the five criteria listed 

above must be applied to steel casts separately. 

Only amounts matching at least one of these criteria 

should be regarded as "high alloy steel" and 

aggregated on an annual basis for all years of the 

relevant baseline period

EAF high alloy steel

Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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Alternatively, steel could be regarded as of high surface quality and 

processability if for more than 10% of the production output 

one of the following technological non-destructive tests is 

required:

1. Infrasound inspection following either ASTM E213 or EN 

10246-6,7,14

2. Magnetic Particles inspection following either ASTM E709 or 

EN 10246-12

3. Dye Penetrant inspection following ASTM E165

4. Electromagnetic Inspection

a) Eddy Currents. ASTM E309

b) Flux leakage. ASTM E570

To the extent that none of the criteria for 

the content of the metal alloying 

elements and the steel quality are met, 

the EAF carbon steel benchmark (see 

section 5) should be applied.

EAF high alloy steel

Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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EAF high alloy steel

Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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Electric Arc Furnaces:
definition and boundaries

November 7th 2024
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Everything

clear???

November 7th 2024

Online training  EU-ETS
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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On a real EAF iron steel

plant? 

ETS layout of a steel making plant

November 7th 2024
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ETS layout of a steel making plant

November 7th 2024

Mandatory annex of a MMP
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BDR
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Emissions from a steel 
making plant

November 7th 2024
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BDR
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November 7th 2024

Emissions from a steel 
making plant
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ETS layout of a steel making plant

November 7th 2024

Focus on product benchmark
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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Production data on BDR

BDR
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BDR
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CN code

Production data on BDR
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Production data on BDR

November 7th 2024

post continuous casting
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BDR

A

B

C

D

E

F

G

H

I

J

K

This plant has an iron casting process that it is not 

covered by the product benchmark “iron casting”.

Production data on BDR

November 7th 2024
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Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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BDR
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Emissions from each product sub installation…..

+
Emissions from mass balance 

=

Emissions at sub-installation 
level for benchmark update

November 7th 2024
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BDR
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Emissions at sub-installation 
level for benchmark update
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BDR
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November 7th 2024

Emissions at sub-installation 
level for benchmark update
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In the example given, 
the GHG emission
intensity was of about
0,35 (t CO2 / t), as 

average for the 

years 2016 – 2017. 

Remember the 

main fuel 

used?

Emissions at sub-installation 
level for benchmark update

November 7th 2024
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BDR
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Emissions at sub-installation 
level for benchmark update

November 7th 2024
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In the example given, 
the GHG emission
intensity was about 56 
(t CO2 / TJ) in 

average for the 

years 2016 – 2017. 

Remember the 

main fuel 

used?

Emissions at sub-installation 
level for benchmark update

November 7th 2024



58

Iron-steel: overview of product benchmarks 

Product benchmarks on BDR

Blast furnaces: definition and boundaries

Electric Arc Furnaces: definition and boundaries

From theory to actual implementation: ETS layout of a steel making plant

From theory to actual implementation: production data on BDR (activity 
data, electricity, Prodcom codes, CN codes etc.)

From theory to actual implementation: emissions at sub-installation level 
for benchmark update

From theory to actual implementation: summary and calculation

Online training  EU-ETS

November 7th 2024
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Summary and calculation

November 7th 2024
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Summary and calculation
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Summary and calculation

November 7th 2024
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Summary and calculation
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Summary and calculation
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Grazie per l’attenzione
Ilginiz için teşekkürler
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Fabio Romani, Matias Franke

f.romani@kataclima.com
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