
P a g e  | 1 

 

 
The European Steel Association (EUROFER) AISBL | Avenue de Cortenbergh, 172, 1000 Brussels, Belgium 
+32 3 738 79 20 | mail@eurofer.eu | www.eurofer.eu | EU Transparency Register: ID  93038071152-83 

 

 

 

 

 

 

 

 

 

 

 

 

FMP BREF implementation guidance 
 

 

 

 

 

 

 

 

 

 

Disclaimer: The FMP BREF implementation guidance is a non-legally binding document. Only 

the texts of the Industrial Emissions Directive (2010/75/EU) and of the Commission 

Implementing Decision establishing the best available techniques (BAT) conclusions for the 

ferrous metals processing (FMP) industry (2022/2110) are legally binding. Neither EUROFER 

nor the authors or editors can be held liable for any incomplete or incorrect parts of this 

guidance. 
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1. Introduction 
This guidance document on the implementation of the FMP BREF has been drafted by a 

dedicated task-force and revised and completed by EUROFER’s shadow working groups on the 

FMP BREF and by EUROFER’s working group on Industrial Emissions. 

The purpose of this guidance is to provide clarifications and interpretations when the BREF 

process and document is unclear or ambiguous (e.g., where mass flow calculation was not 

clearly defined in the data collection) as well as to support operators during the 

implementation process providing some insights on some non-exhaustive key issues. 

This guidance can be seen as a two-way street: providing advice to operators for discussion 

with competent authorities on the one hand, and feeding EUROFER secretariat with 

information for future reviews of the FMP BREF on the other hand1. 

 

2. Legal background 

The framework legislation 
The Industrial Emissions Directive (2010/75/EU) is the key EU legislation for regulating 

emissions from industrial installations. 

Around 50,000 installations fall under the activities described under Annex I of the IED and, as 

such, must operate according to the requirements of the directive, including the obligation to 

hold a permit (IED Art. 4(1)). 

The main purpose of the IED is to “achieve a high level of protection of the environment as a 

whole” (IED Art. 1). The term ‘as a whole’ refers to the integrated approach to pollution 

prevention and control which commands that the whole environmental performance of the 

installation is considered in the permit. 

To fulfil the purpose specified above, Best Available Techniques (BAT) Reference documents 

(BREFs), defined under the IED as “describing, in particular, applied techniques, present 

emissions and consumption levels, techniques considered for the determination of best 

available techniques as well as BAT conclusions and any emerging techniques […]”, are 

developed for each industrial sector. A specific chapter of the BREF documents lays down the 

BAT conclusions, which are published as Commission Implementing Decisions, and become the 

reference for setting permit conditions (IED Art. 14(3)). 

BAT conclusions (BATC) contain a number of conclusions on BAT (BAT-c). In the specific case of 

the FMP BREF, 63 BAT-c were identified, covering the following FMP subsectors: hot rolling, 

 

1 See FMP BREF Chapter 10, “Recommendations for future work” (p. 785), reproduced in Annex V of this guidance. 
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cold rolling, wire drawing, hot dip coating and batch galvanising. A BAT-c consists of different 

elements of various legal nature: 

− Techniques listed in BAT-c, including their description and information to assess their 

applicability, are neither prescriptive nor exhaustive. Other techniques may be used that 

ensure at least an equivalent level of environmental protection (see BREF guidance 

(2012/119/EU), section 3.1). 

− Emission levels associated with the best available techniques (BAT-AELs) are binding 

according to IED Art. 15(3): “The competent authority shall set emission limit values that 

ensure that, under normal operating conditions, emissions do not exceed the emission 

levels associated with the best available techniques as laid down in the decisions on BAT 

conclusions referred to in Article 13(5) […]“; 

− BAT Associated Environmental Performance Levels other than emission levels (BAT-

AEPLs) are only described in the Commission’s BREF guidance (section 3.3.2.), which is 

not a legally-binding document. 

IED Art. 21(3) provides the framework for reconsideration and updating of permit conditions 

when decisions on BAT conclusions are published: 

“Within 4 years of publication of decisions on BAT conclusions in accordance with Article 13(5) 

relating to the main activity of an installation, the competent authority shall ensure that: 

a) all the permit conditions for the installation concerned are reconsidered and, if 

necessary, updated to ensure compliance with this Directive, in particular, with Article 

15(3) and (4), where applicable; 

b) the installation complies with those permit conditions. 

The reconsideration shall take into account all the new or updated BAT conclusions applicable 

to the installation and adopted in accordance with Article 13(5) since the permit was granted or 

last reconsidered.” 

According to the provisions above, the reconsideration of existing permits for installations 

where an activity covered by the FMP BREF is the main activity must take place between 4 

November 2022 and 4 November 2026. 

New installations which permits are issued after the publication of BAT conclusions must 

comply with the permit conditions immediately. 

Ongoing revision of the Industrial Emissions Directive 
A proposal for a revised Industrial Emissions Directive (‘IED 2.0’) was presented by the 

Commission on 5 April 2022. It is undergoing the ordinary legislative procedure and, as such, 

the publication of IED 2.0 is not expected before late 2023-early 2024. Member States would 

have 18 to 24 months to transpose IED 2.0, subject to the timeframe agreed in the new 

directive. 
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Against this background, it is likely that IED 2.0 will be implemented in Member States before 

the closing of the deadline for reviewing FMP permits. In summary, the following two situations 

can be distinguished: 

− New permits / reconsideration of permits for existing plants between 4 November 2022 

and the transposition of IED 2.0: the provisions of IED 1.0 (2010/75/EU) apply in full. 

− New permits / reconsideration of permits for existing plants after the transposition of 

IED 2.0: it will depend on the inclusion of provisions ensuring the transition between IED 

1.0 and 2.0 and exempting the application of certain provisions in the case of BAT 

conclusions adopted prior to IED 2.0. 

In light of this uncertainty, it is crucial to raise the awareness of the national/local authorities 

on the fact that FMP BREF BAT conclusions have been derived under the principles of IED 1.0 

and its related guidance (2012/119/EU). For example, when being derived, no particular 

attention was paid to the strictest end of the BAT-AEL range. Moreover, BAT-AEPL ranges were 

derived having in mind their indicative nature.  

It results from the above that, when granting new permit or reconsidering permits for existing 

plants, the competent authority should read the FMP BREF BAT conclusions in light of IED 1.0. 

In the meantime, EUROFER is proposing amendments to IED 2.0 to ensure that it does not apply 

retroactively to the FMP BREF BAT conclusions. 

 

3. Key messages and high-level recommendations 

Scope 
Q1. Can an activity not referred to in IED Annex I be covered by the FMP BREF? 
A number of activities/processes are covered under the scope of the FMP BREF as far as these 

activities are directly associated2 with the activities listed in IED Annex I: 

- Cold rolling and wire drawing if directly associated with hot rolling and/or hot dip 

coating; 

- Acid recovery, if directly associated with the activities covered by these BAT conclusions; 

- The combined treatment of waste water from different origins, provided that the waste 

water treatment is not covered by Directive 91/271/EEC and that the main pollutant 

load originates from the activities covered by these BAT conclusions; 

- Combustion processes directly associated with the activities covered by these BAT 

conclusions provided that: 

 

2 See IED Art. 3(3): “[…] any other directly associated activities on the same site which have a technical connection 
with the activities listed in those Annexes and which could have an effect on emissions and pollution.” 
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o the gaseous products of combustion are put into direct contact with material 

(such as direct feedstock heating or direct feedstock drying); or 

o the radiant and/or conductive heat is transferred through a solid wall (indirect 

heating): 

▪ without using an intermediary heat transfer fluid (this includes heating of 

the galvanising kettle), or 

▪ when a gas (e.g. H2) acts as the intermediary heat transfer fluid in the 

case of batch annealing. 

Standalone cold rolling and wire drawing plants are also covered under the scope of the FMP 

BREF as a surface treatment activity (Annex I 2.6), i.e., if the total volume of their treatment 

vats exceeds 30m3. 

 

Q2. How to understand the term ‘main pollutant load’ when assessing whether 

independently operated treatment of waste water or the combined treatment of waste 

water from different origins falls under the scope of the FMP BREF? 
The ‘main pollutant load’ is a concept used when waste waters originating from non-FMP 

sectors are treated together with waste waters originating from one or more FMP sectors to 

determine whether such treatment is included (y/n) in the scope of the FMP BREF. 

If the “main pollutant load originates from the activities covered by these BAT conclusions” (cf. 

FMP BREF scope), then the waste water treatment plant (WWTP) is considered a FMP plant in 

its own right and the FMP BREF BATC will apply. 

NB: with regards to the combination of water streams from FMP and non-FMP sectors, the 

competent authority may need to take into account all relevant BATC for the setting of the 

permit conditions and to determine where the main pollutant load is coming from (e.g. IS BREF 

BATC, STS BREF BATC). 

Whilst the contribution of the plant to the total load of each parameter at the monitoring point 

(in %) was requested during the data collection, not many plants provided this information. 

Therefore, a second stage of the data collection requested information on the volumetric 

contribution of FMP streams, in the form of one single value (%) for all parameters. This 

parameter was further used to derive BAT-AELs for emissions to water. 

Chapter 7 of the FMP BREF therefore “contains information on the emissions to water from 

treatment plants processing waste waters originating from one FMP sector or originating from 

more than one FMP sector (common waste water treatment plants). Other streams from non-

FMP sectors may be treated together, but this was only taken into consideration in this 

document when more than 50% of the volume streams originate from FMP processes.” 
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Q3. Can plants operated by different legal entities be considered one single FMP 

installation? 
The case may arise that one legal entity has been split in several ones, for e.g. when the waste 

water treatment part of the installation is handed over to an independent utility. This triggers a 

number of questions such as: 

• can an installation be operated by several operators? 

• can a single permit cover parts of an installation operated by different operators? 

• does the existence of several operators affect the installation’s layout? 

Article 3(15) defines ‘operator’ as “any natural or legal person who operates or controls in 

whole or in part the installation or combustion plant, waste incineration plant or waste co-

incineration plant or, where this is provided for in national law, to whom decisive economic 

power over the technical functioning of the installation or plant has been delegated”. 

According to the Q&A document on the IED produced by the Commission, the wording ‘in 

whole or in part’ clearly indicates that a single installation could be operated by two or more 

persons or companies3. This also follows from Article 4(3) which allows Member States to 

provide that a permit cover several parts of an installation operated by different operators. In 

such cases, the permit shall specify the responsibilities of each operator. This provision being 

optional however, Member States may also require that the responsibilities for the operation of 

an installation have to be attributed to one natural or legal person to facilitate the 

implementation of IED Art. 8 on non-compliance. 

The Q&A document further specifies that the definition of the boundaries of an installation “is a 

purely technical matter”, meaning that the way the installation is structured legally does not 

have any influence on these boundaries. 

 

General considerations 
Q4. What are the cases where measurements should not be normalised to the 3% 

oxygen reference level? 
The general considerations of the FMP BREF BATC provide that, for combustion processes 

associated with feedstock heating and drying and heating of the galvanising kettle, BAT-AELs 

and indicative emission levels in the BAT conclusions were normalised to a standard O2 

reference level of 3 vol-%. For all other sources of emissions, no correction for the oxygen level 

was applied. 

There are two specific cases where the normalisation to 3 vol-% is not applicable: 

 

3 See IED Chapter 1 Q&A, available at https://circabc.europa.eu/ui/group/06f33a94-9829-4eee-b187-
21bb783a0fbf/library/cd4fc56b-cb31-4a39-bed7-166a4e33e2d2/details  
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• If the combustion process(es) use oxygen-enriched air or pure oxygen; or 

• When additional air intake for safety reasons brings the oxygen level in the waste gas 

very close to 21 vol-%. 

“Additional air intake for safety reasons” covers cases where the combustion gases may be 

mixed with ambient air to decrease the temperature and safeguard the integrity of the 

equipment (refractory, stack, etc.). 

The correction factor to 3 vol-% using the formula included in the general considerations is 

exponential (see Annex II). This may lead to high inaccuracies when there are uncertainties with 

regards to the initial measurement. This is why, in the two cases above, the emission 

concentration is calculated differently, e.g. by normalising on the basis of the carbon dioxide 

generated by the combustion. 

Annex 11.5 of the FMP BREF (“Combustion process(es) when using oxygen-enriched air or pure 

oxygen: normalisation based on the carbon dioxide generated during the combustion”) 

provides the details of the alternate formula based on the carbon dioxide generated by the 

combustion. 

 

Q5. How have mass flows been defined for BAT-AEL and monitoring requirements? 
The FMP BREF includes several mass flow thresholds associated with BAT-AELs for emissions to 

air, i.e. BAT 20 (dust), for monitoring of emissions to air, i.e. BAT 7 dust > 2kg/h, NOx > 15kg/h 

and SO2 > 10kg/h and for applicability of techniques, i.e. BAT 43 (water sprays) and BAT 42 (air 

extraction as close as possible to the emission source). 

The following definition of mass flow is given in the general considerations: “the mass of a given 

substance or parameter which is emitted over a defined period of time”. However, there is no 

standardised methodology or approach to determine/calculate mass flow values or to monitor 

the waste gas flow. This was acknowledged in the concluding remarks of the Commission 

during a workshop focused on mass flow approaches in national legislation, permits and BAT 

conclusions hosted by UBA Austria on 13 October 2022. 

Against this background, existing local rules may be applied considering the normal practice 

followed by operators and competent authorities. 

 

Q6. Where do the BAT-AELs for emissions to water apply? 
According to the general considerations, the BAT-AELs for emissions to water “apply at the 

point where the emission leaves the plant”. 

‘Plant’ is defined in the BAT conclusions as “all parts of an installation covered by the scope of 

these BAT conclusions, and any other directly associated activities which have an effect on 

consumption and/or emissions. Plants may be new or existing plants”. The EIPPCB clarified 
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during the BREF review that, in the FMP context, the term ‘plant’ is used as an equivalent to 

‘installation’4. 

As per the explanation above, monitoring and BAT-AEL requirements apply at the point where 

waters leave the installation. 

The two figures below, also reproduced in Annex 11.2 of the FMP BREF ("Explanation of 

emission point identification”), give a clear overview by locating direct discharges, i.e. leaving 

the installation to the receiving body and indirect discharges, i.e. leaving the installation to the 

downstream water treatment plant offsite. 

 

 

Q7. What are the cases when BAT-AELs for indirect emissions to water do not apply? 
Footnote 2 to table 1.21 under BAT 31 specifies that the BAT-AELs for emissions to water “may 

not apply if the downstream waste water treatment plant is designed and equipped 

appropriately to abate the pollutants concerned, provided this does not lead to a higher level of 

pollution in the environment.” Similarly, footnote 5 under BAT 8 (monitoring) reads: “In the 

case of an indirect discharge to a receiving water body, the monitoring frequency may be 

reduced to once every 3 months if the downstream waste water treatment plant is designed 

and equipped appropriately to abate the pollutants concerned.” 

 

4 Compiled comments (March 2020) with EIPPCB assessment – EIPPCB assessment of a comment on BAT-AELs for 
emissions to water: “In FMP the term of plant is used as an equivalent to installation. Plant covers also a CWWTP 
(All parts of an installation covered by the scope).” 
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Whether or not BAT-AELs for indirect emissions to water will apply when the FMP plant is 

connected to a downstream WWTP is left to the interpretation on a case-by-case basis by the 

competent authorities and the operator.  

However, the list of techniques described in Section 8.9 of the FMP BREF ("General techniques 

to reduce emissions to water”) could be used to identify the techniques implemented in the 

downstream WWTP for the pollutants at stake and, hence, support whether or not the 

“downstream waste water treatment plant is designed and equipped appropriately to abate 

the pollutants concerned”. 

Similarly, the condition that the indirect discharge should not lead to a higher level of pollution 

in the environment may be demonstrated if the concentration of pollutants to the receiving 

body from the downstream WWTP are not influenced by the input waters from the FMP 

installation. 

 

Q8. When several wastewater streams from different processes are combined before 

they leave the installation, are the BAT-AELs applied to the common stream or to the 

each wastewater stream separately? 
The water streams and flows may differ from one to another operator as the local configuration 

can be different. There is no requirement in the FMP BREF BAT conclusions or in the IED to 

apply BAT-AELs to separate water streams, although any dilution technique is prohibited (see 

IED Art. 15(1)). As a result, several streams pertaining to the FMP installation may be combined 

before leaving the installation, where the BAT-AELs would apply. 

 

General and sector-specific BAT conclusions 
Q10. Are there any applicability restrictions to the use of electricity from fossil-free 

energy sources? 
In the reviewed FMP BREF, it is now BAT to use electricity generated from fossil-free energy 

sources in heating processes, alongside other BATs related to combustion processes. This 

technique was added in the BAT conclusions during the Final Meeting, although, at the time of 

the meeting, no description of the technique was included in the descriptive chapters of the 

BREF. It is only when the Article 13 Forum convened to establish its opinion on the final draft of 

the FMP BREF that the decision was taken to introduce a description of the technique. 

Therefore, issues relevant to applicability were only discussed at a very late stage of the 

process, which prevented from adding applicability considerations in the BAT conclusions. 

Against this background, the use of electricity generated from fossil-free energy sources in 

heating processes shall not be considered as generally applicable. Applicability restrictions (i.e. 

technical considerations, economics and cross-media effects) are described in Section 8.8.2.1 of 

the FMP BREF. 
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Q11. What is the rationale for introducing BAT-AELs for dust in case of furnaces operating 

with 100% natural gas? 
The entrainment of dust from sources other than combustion (e.g., material oxides, refractory 

particles) was suggested to explain dust emissions observed when natural gas is used for 

heating in the data collection. Conversely, certain furnace conditions (e.g., low gas flows) and 

certain types of feedstock (e.g. stainless steel, where the scale is more tightly bound) prevent 

relevant amounts of dust particles to reach the stack. 

The EIPPCB proposed several techniques to limit the entrainment of dust (clean feedstock, 

minimising dust generation from refractory lining damage, avoiding direct contact of the flame 

with the feedstock) to justify the applicability of the BAT-AEL range to heating with natural gas.  

However, it is worth noting that these techniques were not identified in the data collection. As 

such, no link is established between their use and observed emission reductions.  

The data collection showed that emissions of dust from heating with natural gas generally 

correspond to lower mass flows than for other fuels and are insignificant compared to other 

emission sources. As such, it may be possible to be exempted from the application of the BAT-

AEL range (footnote 1 under table 1.7) and/or apply lower monitoring frequencies (see BAT 7). 

 

Q12. Can NOx emissions exceed the BAT-AEL ranges when applying air preheating? 
Air preheating techniques are recognised as BAT in order to significantly reduce energy 

consumption (see BAT 11(m)). At the same time, the limitation of air preheating temperature is 

BAT in order to reduce NOx concentrations (see BAT 22(f)). However, whilst having a positive 

effect on NOx concentrations, limiting air preheating implies that more fuel would be needed to 

keep the same production level. As a result, for the same production level, NOx mass flows may 

not always decrease.  

Therefore, the effect of limiting air preheating temperature is highly questionable, in particular 

when considering the core objective of the IED to “achieve a high level of protection of the 

environment taken as a whole”. Indeed, the trade-offs related to increased fuel use and 

emissions may be considered disproportionate compared to the higher NOx concentrations 

induced by the air preheating technique. 

Throughout the FMP BREF review, EUROFER has produced a significant body of evidence 

demonstrating that the application of air preheating results in increased NOx emissions to 

support increased BAT-AELs when air preheating is applied. This evidence concerns reheating, 

intermediate heating and post heating furnaces in hot rolling, batch annealing furnaces in cold 

rolling and furnaces in hot dip coating and is summarised in EUROFER’s paper titled ‘FMP BREF 

Final Meeting: Summary of submitted evidence on air preheating and NOx emissions’ (see 

Annex III).  
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The EIPPCB acknowledged this evidence, among others, by proposing a slight increase in the 

upper-end of the BAT-AEL range for existing reheating furnaces using 100% natural gas in HR 

(from 300 to 350 mg/Nm3) and by confirming most of the split views recorded by EUROFER on 

the issue (see Chapter 10 of the FMP BREF). In some cases, other TWG members also 

acknowledged the relationship between higher process/preheating temperatures, increased 

NOx emissions and higher energy efficiencies. For example, a sample calculation provided by a 

Member State showed a 1:180 NOx/CO2 ratio when reduced air preheating is applied in batch 

annealing. 

Whilst the split views are recorded in a descriptive, non-binding, chapter of the FMP BREF, they 

reflect the lack of consensus of the TWG on some issues. Each split view has to be supported by 

a valid rationale, i.e. supported by appropriate technical, cross-media or economic data or 

information relevant to the definition of BAT. The EIPPCB’s split view assessment report 

annexed to this guidance reflects EUROFER’s rationale supporting the split views (see Annex IV). 

 

Q13. How should the term ‘enclosed areas’ in BAT 28-33-36-55 be understood? 
It is worth noting that, the same word ‘enclosed areas’ used in BAT 28-33-36-55 is sometimes 

translated differently depending on the BAT at stake. Sometimes, the word ‘enclosed areas’ is 

translated as an enclosed building or as either completely enclosed or not completely enclosed. 

The wording ‘area’ used in previous BREFs (see, for e.g., section 4.5.1.2 of the Waste Treatment 

BREF) shows that it has a wider meaning than that of an enclosed building. 

The context of the BAT conclusion may also help assess whether ‘enclosed’ refers to a 

completely or not completely enclosed area. For example, BAT 36 requires fabric filter dust 

originating from zinc-containing residues from hot dipping to be stored in enclosed areas AND 

in closed container/bags. There were discussions in the final meeting whether the term and or 

or was most appropriate. Therefore, it may be appropriate in this specific case to consider the 

wording ‘enclosed area’ as not completely enclosed. 

 

Q14. Is there any available information on the use of the described BATs in the respective 

FMP sub-sectors? 
Whilst EUROFER argued that the applicability column of BAT conclusions should include 

information on the relevance of techniques to the various FMP sub-sectors (HR, CR, HDC etc.), 

the position of the EIPPCB is that the inclusion of information on sector relevance in the BAT 

conclusions may restrict their application in the future. As such, a compromise was reached on 

including in Annex 11.4 of the FMP BREF information summarising, at the time of writing, in 

which sub-sector the techniques mentioned in the BAT conclusions are used. 
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Annex I: The FMP BREF review process 
 

On 27 November 2015, the Technical Working Group (TWG) for the review of the FMP BREF 

adopted in 2001 was reactivated. This marked the first step of the FMP BREF review process, 

which can be summarised as follows: 

− The Kick-off meeting (KoM) of the FMP BREF TWG took place from 15 to 18 November 

2016. The report of the KoM was published on 17 March 2017 and contains the 

conclusions reached at the meeting, in particular on key environmental issues (KEIs) 

identified for the BREF review. 

− The publication of the finalised questionnaires for well-performing plants and the launch 

of the data collection took place on 10 November 2017, following a testing phase in a 

selected number of plants. The data collection took place between 10 November 2017 

and 20 April 2018. 

− An additional data collection was performed to collect missing information via gap 

tables between 29 November 2018 and 31 January 2019. 

− A first data assessment workshop took place on 23-24 January 2019. As a follow-up to 

the workshop, “data tables” were issued for collection/correction of data not covered 

by gap tables. 

o Post-assessment by EIPPCB: the use of gap and data tables were not the most 

efficient instrument to complete/correct information contained in the 

questionnaires. 

− The first draft (D1) of the FMP BREF was published on 29 March 2019. A commenting 

period followed, until 7 June 2019. 

− Revised questionnaires were published on 24 April 2019 containing changes, additions 

and corrections made by the EIPPCB or via gap and data tables. 

− A second data assessment workshop took place on 3-4 December 2019. 

− A background paper (BP) and revised BAT conclusions were published on 31 January 

2020, outlining the main issues and proposals from the EIPPCB to be discussed at the 

Final meeting (FM) of the TWG. A commenting period on the revised BAT conclusions 

followed, until 20 March 2020. 

− A revised version of the FMP BREF D1 was published on 17 July 2020, with main changes 

concerning essentially sections X.3 (current consumption and emission levels) and X.4 

(techniques to consider in the determination of BAT) of the BREF. 

− Given the outbreak of Covid-19, the final meeting, initially foreseen as a physical 

meeting, was delayed and took place in the form of a written consultation on all BAT 

conclusions, 2 web-based meetings (on 23 and 26 November 2020) to conclude on 

issues that do not appear to be too controversial and 7 web-based meetings on the 

more controversial issues from 10 December 2020 to 8 February 2021. 
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− In view of the written consultation, an updated version of the BATC was published on 9 

October 2020 and the written consultation ran until 6 November 2020. 

− During the final meeting, EUROFER registered 8 split views on BAT 10 and BAT 20 and 

confirmed them on 27 February 2021. 

− A Pre-Final Draft of the FMP BREF was published for comments on 23 June 2021, 

reflecting decisions taken at the final meeting as well as changes resulting from 

additional information received from TWG members during the preparation of after the 

FM. 

− A Final Draft (FD) of the FMP BREF was subsequently published on 14 October 2021, as a 

basis for forming the opinion of the IED Article 13 Forum. A commenting period 

followed, until 23 November. 

− The meeting of the Article 13 Forum took place on 17 December 2021 to form an 

opinion on the FMP BREF document as a whole. One issue was proposed for discussion, 

i.e. the definition of the use of electricity from fossil-free energy sources as BAT. A 

consensus was found on the EIPPCB proposal to introduce in the BREF chapter for BAT 

candidates a short description of the technique, taking into account the current 

experience of use of electrical furnaces in the FMP sector. 

− A final version of the BAT candidate was presented by the EIPPCB on 27 April 2022 for 

integration in the final version of the BREF. 

− Member States delivered a positive opinion on the BAT conclusions on 17 June 2022. 

− Subsequently, the BAT conclusions were published in the Official Journal of the EU on 4 

November 2022, in all 24 official languages of the EU. 

− The final version of the FMP BREF as a whole was published on 12 December 2022, in 

English only. It can be downloaded here: 

https://publications.jrc.ec.europa.eu/repository/handle/JRC131649. 

 

  

https://publications.jrc.ec.europa.eu/repository/handle/JRC131649
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Annex II: The impact on emission levels by adjusting to 3% O2 (part of 
EUROFER comments to key topics listed for FMP 2nd EIPPCB data 
workshop) 
 

For the cases where a reference oxygen level is given, the equation for calculating the emission 

concentration at the reference oxygen level is (p714 FMP Draft_1): 

ER = (21 – OR)/(21 – OM) × EM 

where:   

ER: emission concentration at the reference oxygen level OR;  

OR: reference oxygen level in vol-%; 

EM: measured emission concentration;  

OM: measured oxygen level in vol-%. 

For OR of 3% vol O2 and an EM of 1 (any unit) the following table and figure can be constructed: 

 

 

Table of multiplication factors for different waste gas oxygen levels referred to a 3% vol oxygen level and figure 

illustrating the exponential growth nature of the relationship in the equation 

 

For measured oxygen levels around the 3% O2 the corrections are relatively small up to about 6% O2, but 

it is apparent from the table and figure above the disproportionate impact the correction has on the 

amount of any emission species at higher measured oxygen levels.  For example a measurement of dust 

of 6 mg/Nm³ at 18% O2 would be adjusted to 36 mg/Nm³ at 3% O2. 

It should also be considered that any error or inaccuracy in the measurement of any species would also 

be magnified by the same multiplication factors for measurements at the higher oxygen levels.
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Annex III: FMP BREF Final Meeting: Summary of submitted evidence on 
air preheating and NOx emissions 
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Summary 

This document aims to summarise the arguments provided by EUROFER and other TWG 

members agreeing that higher NOx levels are needed when air preheating techniques are applied. 

The correlation between air preheating temperature and NOx emissions has been discussed in 

detail throughout the review and is acknowledged in the FMP BREF revised D1. However, its 

benefits on the environment as a whole have only been recognised to a very limited extent so 

far. 

The specific impact of air preheating temperature on NOx emissions was already acknowledged 

in the previous FMP BREF document (2001)1.  In the case of operators using the technique of 

limiting air preheating this will not automatically decrease NOx mass emissions. Limited air 

preheating must be compensated by use of additional fuel for heating of ambient air which 

counteracts the positive effect of reduced NOx concentration. 

Air preheating has by far the largest positive effect on specific energy consumption. Information 

provided in the FMP BREF revised D1 demonstrates that up to 60% energy savings can be 

achieved2. In turn the energy savings reduce emissions of dust, SO2, CO and CO2. However, in its 

present form, the FMP BREF BATC (October 2020) only includes an applicability restriction for the 

use of air preheating related to the need to control NOx emissions and not to energy use. Given 

the positive cross-media benefits of air preheating, a recognition of the negative consequences 

of limiting air preheating should equally be laid down in the BATC (BAT 20). 

Many existing plants are currently equipped with air preheating equipment. These plants will 

struggle to implement techniques to reduce NOx emissions or end-of-pipe techniques because 

many of these techniques cannot effectively be implemented alongside tube burners. Even 

limiting air preheating will in some instances be impossible due to, e.g. burner design or technical 

constraints in the flue gas channel. 

Based on the above, the current BAT-AELs for NOx emissions do not take into account the limited 

options that operators of existing plants using air preheating have to reduce NOx emissions. 

Finally, the current BAT-AELs fail to recognise that NOx emissions are unrelated to the sector (HR, 

CR, HDC, BG) or the heating process (reheating, intermediate heating, post-heating) but are 

based on the temperature of the process. 

The following chapters provide with detailed explanations of the above, with appropriate 

reference to the supporting input submitted throughout the review process. Taking this input 

and supporting comments made by TWG members3 into account, the proposed upper-ends of 

 

1 Reference Document on Best Available Techniques in the Ferrous Metals Processing Industry 2001; page: ii, iv, x, xiv, 119, 226-227, 233, 315, 
https://eippcb.jrc.ec.europa.eu/sites/default/files/2019-11/fmp_bref_1201.pdf  
2 FMP_revised_Draft_1.pdf, p.551, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131405 
3 Compiled comments (March 2020) with EIPPCB assessment.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129988&postID=131729 

https://eippcb.jrc.ec.europa.eu/sites/default/files/2019-11/fmp_bref_1201.pdf
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131405
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129988&postID=131729
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the BAT-AEL ranges for BAT 20 should be amended acknowledging higher NOx emission limits 

when using air preheating. 

Background 

General information 

The FMP BREF document and associated BAT conclusions are being reviewed since the last 5 

years. During this time, new information has been shared on NOx emissions from combustion 

processes. Both industry and Member States have submitted such information and part of it has 

been included in the FMP BREF revised D14. The information submitted into BATIS over this 5-

year period is extensive, in particular with regards to factors influencing NOx emissions e.g. 

correlation to air preheating, use of fuel, recuperative and regenerative burner techniques and 

heat treatment. A substantial share of submitted and uploaded information gives information on 

higher NOx emissions relating to air preheating. 

The purpose of this document is to give a summary of the information on NOx emissions and air 

preheating uploaded into BATIS and presented in the FMP BREF revised D1. Since there is a direct 

relationship between energy savings, air preheating and NOx emissions, the first chapters relate 

to this subject. Technical applicability constraints are also addressed in these first chapters, e.g. 

chapter BAT 20 – Available Techniques and Applicability constraints in relation to air preheating. 

In the chapter on NOx emissions, several examples of heat treatment processes resulting in higher 

NOx concentration than the proposed BAT-AELs are presented for several FMP subsectors (HR, 

CR, HDC). 

Air Preheating, energy savings and NOx emissions 

When analysing emission data for NOx in relation to air preheating temperature there is one thing 

of high importance, waste gas temperature. In turn the waste gas temperature is indirectly linked 

to the heat treatment process. Temperature of the waste gas (the outgoing energy flow) will limit 

to which temperature you can preheat the incoming combustion air (ingoing energy flow). Since 

energy cannot be destroyed but only transformed into different forms, temperature of the 

preheated air will always be below the temperature of the waste gas (due to thermal efficiency 

of the air preheating technique)5.   

The temperature of the waste gas will transfer its heat to the material in the furnace, either 

directly using open flame burners, or indirectly using radiant tube burners. Simplified this will 

imply that in lower temperature heating processes, i.e. various low temperature heating and 

annealing (material heated to < 600 - 700 °C), temperature of the waste gases will restrict the air 

 

Revised Draft FMP BAT Conclusions OCTOBER 2020.pdf, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131723 
 
4 FMP_revised_Draft_1.pdf, https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131405 
5 FMP_revised_Draft_1.pdf, p.551 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131723
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131405
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preheating temperature to below e.g.  < 400 °C and in turn the concentration of NOx in the waste 

gases will be lower. As the temperature of the heated material increases, this will also increase 

the temperature of the waste gases, and in turn the heat transfer to incoming combustion air will 

increase resulting in higher air preheating temperature. 

The effects of different heat treatment processes, air preheating temperature, and NOx emissions 

have been illustrated in collected data and supporting documents uploaded in BATIS. It should 

be noted that this relationship can be non-linear, as illustrated by figures 8.40, 8.43 and 8.44 of 

the FMP BREF revised D1.  

NOx emissions depend not only on air preheating temperature, but also on other factors (e.g. 

FMP sector, type and design of the furnace, type of burner, type of fuel, type of feedstock, 

conditions of operation of the furnace, etc.). However, all things being equal, when observing 

one furnace or a group of similar furnaces in the same sector operating in similar conditions, then 

a clear and significant correlation is demonstrated between air preheating temperature and NOx 

emissions.  

In submitted documents shared by other TWG members, the correlation between air preheating 

and NOx emissions has been illustrated in Post Heat-Treatment6. This information is shown in 

figure 2.41 of the FMP BREF revised D17. When the feedstock (i.e. heavy plate) is heated above 

900 °C, the air preheating temperature is > 400 °C and the NOx concentration reaches > 700 

mg/Nm3 ref. O2 3 % (fuel, COG). 

So, what this actually implies is that when using air preheating techniques, as you increase the 

burner power (fuel input in the burners), the waste gas temperature will increase resulting in 

higher air preheating temperature and NOx emissions. As such, when using air preheating, the 

outcome of NOx concentration in the waste gas in a single measurement depends mainly on the 

power of the burner at time of measurement. EUROFER 8  and other TWG members 9  have 

provided and uploaded information into BATIS on the relationship between burner power and 

NOx emissions.  

In the information provided by EUROFER, “NOx test in ArcelorMittal.pdf”, relationship between 

burner power, air preheating temperature, and NOx concentration is examined for radiant tube 

burner. As the burner power increases from 23 to 75 – 100 %, air preheating temperature and 

NOx concentration increases to approx. 350 °C and 500 mg/Nm3 ref. O2 3 %. The relationship is 

illustrated below. 

  

 

6 SSAB Oxelösund – Presentation Hot Rolling Mill.pdf, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=123841&postID=124087 
7 FMP_revised_Draft_1.pdf, p.53 
8 NOx test in ArcelorMittal.pdf, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=131719 
9 See, for example, SE Template comments_ BATC (Oct 2020).xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131989 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=123841&postID=124087
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=131719
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131989
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Figure 1. Relationship between the temperature of the preheated air, burner power and NOx generation 

 

Reference: NOx test in ArcelorMittal.pdf, 

Supporting information on the relationship between burner power and NOx emissions has also 

been submitted by other TWG members10, referring to technical documentation made public and 

accessible by suppliers of recuperative burners11. Figure 2 below illustrates the same figure as 

given in the technical presentation given by Kromshroeder ECOMAX recuperative burner12. As 

the power of the burner is increased (higher waste gas temperature before inlet), NOx 

concentration in the flue gases will rise to levels between approx. 280 - 450 mg/Nm3 @ 3 % O2.  

 

10 Ibid 
11 Honeywell - Kromshroeder recuperative burner, ECOMAX, 
https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783 
Industrial Burner Systems - Recufire M 400, https://www.ibs-brenner.de/Industriebrenner_Stand_2020/IBS_Recufire_M_400_D_GB.pdf 
12 Honeywell - Kromshroeder recuperative burner, ECOMAX, p.61 
https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783 

https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783
https://www.ibs-brenner.de/Industriebrenner_Stand_2020/IBS_Recufire_M_400_D_GB.pdf
https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783
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Figure 2. Honeywell - Kromshroeder recuperative tube burner, ECOMAX  

 

Reference: Honeywell - Kromshroeder recuperative burner, ECOMAX, 

https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783 

 

Cross media effects – BAT 10 (energy) and BAT 20 (NOx) 

Measures to avoid emissions from combustion processes can be achieved by using techniques 

relating to preventing specific emissions, e.g. NOx. To reduce NOx emissions, BAT 20 proposes the 

use of techniques a – k. However, avoiding emissions from combustion processes on a general 

basis for all pollutants will also be fulfilled by achieving a high energy-efficiency in your 

combustion process (reduced fuel consumption).  

In BAT 10 of the revised draft of the BAT-conclusions, 13 various techniques a – k have been 

presented as to increase energy efficiency in heating13. The proposed techniques to increase 

energy efficiency is divided into: design and operation, and heat recovery from flue-gases. The 

possibility to use these techniques are in some cases constrained to specific processes, i.e. 

technique b (galvanizing), e (I&S), f (BG), f1-f2 (not applicable in radiant tube application), g (slab 

 

13 Revised Draft FMP BAT Conclusions OCTOBER 2020.pdf, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131723 

 

https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=131723
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re-heating), h (fluxing). It’s also worth noting that some of the proposed techniques e and k only 

have an effect on the “overall” energy efficiency in a plant (if used within the plant) and not the 

specific energy consumption for a given furnace (MJ/t). In previous submissions, TWG members 

also pointed out that some techniques (f3) are missing relevant information regarding the 

possibility to reduce energy consumption, and it is more likely that the reduced energy in 

reference data from technique f3 is due to air preheating14.  

Out of the presented techniques generally applicable, “Preheating of combustion air” is the 

technique having by far the largest impact on the specific energy consumption. As a “rule of 

thumb”, for an increase of 100 °C in air preheating you will achieve a 5 % reduced energy 

consumption. The reduced consumption of energy is a result of avoiding the additional needed 

fuel used to heat combustion air from ambient temperature. 

An example of energy savings in relation to air preheating has been illustrated in figure 8.9 of the 

FMP BREF revised D1 and shows that up to 60% energy savings can be achieved15. 

Moreover, less energy used in the furnace per ton of heated material (MJ/t) reduces mass 

emissions of all pollutants (dust, SO2, CO, CO2). 

Different techniques are used for preheating of combustion air: recuperator, recuperative 

burners (open flame or radiant tube), and regenerative burners (open flame or radiant tube). The 

techniques of regenerative burners (up to 1100 °C) and recuperative burners (up to 600 – 700 °C) 

achieve higher air preheating than a single recuperator (approx. 550 °C) in the waste gas outlet16. 

The data collection clearly shows that a vast majority of existing plants apply the air preheating 

technique17. 

When analysing emission data from Hot Rolling uploaded into BATIS, “01a-HR air emissions data 

tables.xlsx”18, data for air preheating gives an average of 400 °C (equivalent to 20% in reduced 

fuel consumption). As a vast majority of the operators use techniques for air preheating with an 

average temperature of 400 °C, it’s reasonable to assume that this will have a strong influence 

on any obtained BAT-AEPLs for energy consumption (MJ/t). Conversely, limiting the temperature 

of air preheating (BAT 20, technique f), or not using air preheating at all, will most certainly result 

in that any energy BAT-AEPLs will not be possible to achieve for combustion processes. In other 

words, it cannot be assumed that all plants limiting their air preheating to comply with the 

current BAT-AEL range for NOx, will equally be able to achieve the energy BAT-AEPLs. 

 

14 SE BATIS_comments_spreadsheet.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131405&postID=132068  
15 FMP_revised_Draft_1.pdf, p.548 
16 FMP_revised_Draft_1.pdf, p.551-552 
17 a-Figures emissions to air all sectors.pdf, p.20-23, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=132079 
18 01a-HR air emissions data tables.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=130005 

 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131405&postID=132068
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=132079
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=130005
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BAT 20 – Available Techniques and Applicability constraints in relation to 

air preheating 

As has been illustrated in the previous chapters, air preheating increases the NOx concentration 

in the flue gas. As shown by the collected data, techniques to preheat combustion air are used 

by a vast majority of the operators. In BAT 20 technique a – k are proposed as measures to reduce 

NOx from heating. Techniques are divided into either “reduction of generation of emissions”, or 

as end of pipe reduction measures “waste gas treatments” (i.e. SCR and SNCR). In case an 

operator using preheated combustion air can´t cope with the proposed BAT-AELs, its seems at 

first glance that there is a bundle of techniques to choose from. However, this is not correct and 

the reasons are the following.  

- When using a recuperative or regenerative tube burner, the combustion takes place in a 

confined space optimised to transfer heat from the waste gases to the radiant tube. This 

restricts the possibility to use several of the proposed techniques (g, h, i, j). Information 

has been submitted by EUROFER1920 and other TWG members21. 

- Flameless combustion (technique g) is different from ordinary combustion conditions in 

those senses that the flame volume becomes bigger and flame temperature will be lower. 

In real furnaces, flame-less conditions are usually met with fluid dynamic techniques using 

special burners or arrangements of fuel and air/oxygen inlets. Therefore, the confined 

space of tube burners will restrict the possibility to create such fluid dynamics. 

- Oxy-fuel (technique h) has not been proven to be used in confined spaces as in radiant 

tube or bell annealing furnace application. Major consideration is due to space limitations 

as the limited space (tube) does not allow for dilution of incoming fuel and oxygen which 

creates very high peak temperatures. The lacking possibility to suppress high peak 

temperature results in material fatigue. For this reason oxy-fuel is not used on a 

commercial scale for tube burners. 

- When using SCR or SNCR (technique i and j) it is critical for the waste gas to be within the 

temperature window of these techniques (SCR, 300 – 450 °C; and SNCR 800 – 1000 °C). 

Several TWG members have pointed out applicability constraints in relation to waste gas 

temperature22. SNCR technique is not used in tube burners since it is a closed unit without 

the possibility to inject ammonia. When the waste gases leave the burner at waste gas 

outlet (Figure 8.11 of the FMP BREF revised D1), temperature will be below the proper 

 

19 Revised techniques 2.4.2.5-2.4.2.6-2.4.2.7.docx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200 
20 Reasoning 2.4.2.5-2.4.2.6-2.4.2.7.docx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200 
21 See, for example, SE Revised BAT techniques (2.4.2.5, 2.4.2.6, 2.4.2.7) 200320.docx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130197 
22 DE, EUROFER, FI, IT, SE; Compiled comments (March 2020) with EIPPCB assessment.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129988&postID=131729 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130197
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129988&postID=131729
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temperature range (800 – 1000 °C) which restrict the use of SNCR. SCR technique requires 

lower waste gas temperature but the use of this technique is also restricted due to the 

use of draught air to cool waste gases and prevent material wear on waste gas channels. 

Illustration of the use of draught air is given in Figure 3 and can also be found in reference 

material by manufacturer23. In case SCR is to be used, then additional heating is needed 

to increase waste gas temperature before the SCR process, resulting in negative cross 

media effect due to increased energy consumption.  

Using tube burners for heating restricts the possibilities to use several of the proposed 

techniques for reduction of NOx. As a consequence, the possibility to reduce NOx emissions is 

limited and the only option may be to not to use air preheating, or reduce it (if possible)24. All 

measures taken to reduce air preheating will result in negative cross media effect due to 

increased energy consumption. 

Figure 3. Schematic of a self-recuperative burner 

 

 

23 http://www.esapyronics.com/wp-content/uploads/2014/03/Radiant-Tube-Self-recuoerative-burner-ESA.png 
24 Limiting air preheating has to be evaluated on a case to case basis. It´s not certain that limiting air preheating is possible due to i.e. burner 
design, technically constraints in the flue gas channel. 

Draught air for 

cooling 

http://www.esapyronics.com/wp-content/uploads/2014/03/Radiant-Tube-Self-recuoerative-burner-ESA.png
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Reference: FMP_revised_Draft_1.pdf, p.549. Added illustration of draught air.  
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NOx emissions 

There is a strong correlation between air preheating and concentration of NOx emissions in the 

waste gases. As illustrated in the first chapter, the emissions will increase in situations where the 

feedstock is heated to higher temperatures, resulting in high temperature of the waste gas 

making it possible for an increased heat transfer to the incoming combustion air.  

The proposed BAT-AELs for NOx from feedstock heating in HR, CR, WD, HDC, and BG are 

presented in the revised draft BAT conclusions (October 2020). The proposed values from the 

revised draft are also given below in Table 1 to Table 5. As has been presented in the first chapter, 

the concentration of NOx in the waste gas is highly dependent on the applied heating process, 

i.e. low temperature when material is heated to e.g. < 600 - 700 °C, or high temperature heating 

when the material is heated above 900 °C. It´s not rational that the proposed BAT-AELs differ to 

such high extent between type of processing (HR, CR, HDC, and BG), and between specific heating 

processes (Reheating and Post-heating). High temperature heating of material is used in all 

processes in general, and specifically in Post-heating for Hot Rolling. High temperature heating is 

also being used to a larger extent since this treatment type is needed in production of high-

strength (HSS), and ultra-high strength steels (UHSS). The proposed BAT-AELs for NOx is set at 

such a low level that it will restrict the use of recuperative technique and high temperature 

heating in certain processes.  

The following chapters will present several examples of heat treatment processes resulting in 

higher NOx concentrations than the proposed BAT-AELs. These examples have been submitted 

by several TWG members and uploaded into BATIS.  

TABLE 1. HOT ROLLING – PROPOSED BAT-AEL 

Type of fuel Specific Process BAT-AEL 

100 % natural gas Reheating New plants: 80-200 

Existing plants: 100-350 

Intermediate heating 100-250 

Post-heating 100-200 

Other fuel All 100-350 (1) 

(1) The higher end of the BAT-AEL range may be exceeded when using a high share of coke oven gas or of CO-rich 

gas from ferrochromium production (e.g. > 50 % of energy input). In this case, the higher end of the BAT-AEL range 

is 550 mg/Nm3. 

TABLE 2. COLD ROLLING – PROPOSED BAT-AEL 

Type of fuel Specific Process BAT-AEL 

100 % natural gas n/a 100-250 

Other fuel n/a 100-300 (1) 
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(1) The higher end of the BAT-AEL range may be exceeded when using a high share of coke oven gas or of CO-rich 

gas from ferrochromium production (e.g. > 50 % of energy input). In this case, the higher end of the BAT-AEL range 

is 550 mg/Nm3. 

TABLE 3. WIRE DRAWING – PROPOSED BAT-AEL 

Type of fuel Specific Process BAT-AEL 

n/a n/a 100-250 

TABLE 4. HOT DIP COATING – PROPOSED BAT-AEL 

Type of fuel Specific Process BAT-AEL 

n/a n/a 100-300 (1) 

(1) The higher end of the BAT-AEL range may be exceeded when using a high share of coke oven gas or of CO-rich 

gas from ferrochromium production (e.g. > 50 % of energy input). In this case, the higher end of the BAT-AEL range 

is 550 mg/Nm3. 

TABLE 5. BATCH GALVANIZING 

Type of fuel Specific Process BAT-AEL 

n/a n/a 70-150 (1) 

(1) The BAT-AEL does not apply when the NOX mass flow is below 500 g/h. 
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Hot Rolling (HR) – Reheating (NG) 

Analysis of NOx concentration and air preheating has previously been provided by EUROFER in 

document uploaded in BATIS, “NOx and air pre-heating correlation (2020-03-10).pdf”25. In the 

provided analysis the increased variation in NOx is illustrated. In Figure 4 max concentration 

values are plotted against air preheating temperature. Data is given by the document uploaded 

into BATIS, “01a-HR air emissions data tables.xlsx”26. Notable is the increased variation with 

higher air preheating temperature. An analysis of the “moderate” NOx emissions in relation to 

high air preheating (800 °C) has been provided in “NOx and air pre-heating correlation (2020-03-

10).pdf”. It is not possible to reach an air preheating temperature of 800 °C except if regenerative 

burner is used alone.  

By Figure 4 it is clear that there are many operators (furnaces) reaching concentrations of NOx 

above the proposed BAT-AEL for existing plants (350 mg/Nm3) when air preheating is applied.  

Figure 4. Hot-Rolling Reheating, Maximum concentration @ 3% O2 (mg/Nm3), Type of fuel for max concentration 

@ 3% O2 = NG (100 %); [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2); X-axis, Air Preheating temperature (°C)] 

 

 

25 EUROFER annexes.zip, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200  
26 01a-HR air emissions data tables.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=130005 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=130005
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Supporting information on increased NOx concentration in relation to air preheating with natural 

gas is also addressed in FMP BREF Draft 1, Figure 2.42, where data is presented for plant 203 HR-

1 and 227. Emission points for plant 203 are illustrated in Figure 5. There is a substantial variation 

in reported NOx concentration over the 3-year period, most likely reflected by the variation in air 

preheating. The NOx concentration is above the proposed BAT-AEL (350 mg/Nm3) in several 

observations. 

Figure 5. Data and air preheating plant 203 HR-1 and 2; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2)] 

  

 

27 FMP_revised_Draft_1.pdf, p. 54 

Air pre-heating up to 430 °C 
Air pre-heating up to 400 °C 
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Hot Rolling (HR) – Re-heating (Other Fuels) 

As for the situation above when using 100 % natural gas, the same analysis has been made when 

using other fuels. In Figure 6, max concentration values are plotted against air preheating 

temperature. Data is given by the document uploaded into BATIS, “01a-HR air emissions data 

tables.xlsx”28. Again, there is an increased variation with higher air preheating temperature. Note 

that situations with lower NOx concentration (< 300 mg/Nm3) and high air preheating is a result 

of using BFG and BOFG in combination with natural gas. This results in lower NOx-concentration 

due to the inert components in BFG and BOFG (i.e. N2 and CO2).  

From Figure 6, it is clear that there are many operators (furnaces) reaching concentrations of NOx 

above the proposed BAT-AEL (350 mg/Nm3) when air preheating is applied. When analysing the 

data using 100 % COG in Figure 7, 6 out of 7 observations are higher than the proposed BAT-AEL 

using a high share of COG (> 50 %). It is clear that the higher proposed emission level 550 mg/Nm3 

does not account for situations of air preheating when using 100% COG. This fact is also 

supported by the information given in the FMP BREF revised D1, Figure 8.43 p. 630. 

Figure 6. Hot-Rolling Reheating, Maximum concentration @ 3% O2 (mg/Nm3), Type of fuel for max concentration 

@ 3% O2 = (100 %) BOF, COG, LPG, Oil, and Mixed Fuel; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2); X-axis, Air 

Preheating temperature (°C)] 

 

28 01a-HR air emissions data tables.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=130005  

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=129987&postID=130005
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Figure 7. Hot-Rolling Reheating, Maximum concentration @ 3% O2 (mg/Nm3), Type of fuel for max concentration 

@ 3% O2 = (100 %) COG; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2); X-axis, Air Preheating temperature (°C)] 
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Supporting information on the correlation between NOx concentration and high air preheating 

temperature (reheating) can also be found in the document “ANNEX 2 - 

20180620_FMP_Bref_walking_beam_furnaces_NOx_relations_Sob_E01.pdf“ uploaded in 

BATIS29. The document contains information on the influence of air preheating as well as calorific 

value for reheating furnaces using NG and BOFG as fuel. Supporting information on the 

relationship air preheating vs. NOx is presented in Figure 8 and Figure 9. The same figures are 

included in the supporting document. From an analysis of the figures, a majority of the 

observations is in the range of 300 – 600 mg/Nm3 when air preheating is > 400 °C. 

 

 

  

 

29 ANNEX 2 - 20180620_FMP_Bref_walking_beam_furnaces_NOx_relations_Sob_E01.pdf, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=128415 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showForum&forumID=128415
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Figure 8. ArcelorMittal Bremen, Relation NOx and Air preheating (Furnace 1); Timespan: 07.09.2017 – 06.06.2018 
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Figure 9. ArcelorMittal Bremen, Relation NOx and Air preheating (Furnace 2); Timespan: 07.09.2017 – 06.06.2018 
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Hot Rolling (HR) – Post heating and Intermediate heating (NG) 

For Post-heating using 100 % natural gas, data is plotted in Figure 10. Inconclusive data from 

plant 217 HR is excluded. This plant has not reported the use of air preheating technique and it 

is unclear how such high air preheating temperature can be obtained.  

Excluding data from plant 217, there is an increase in NOx concentration with increased air 

preheating temperature. As air preheating temperature reaches 400 °C, only 3 out of 9 

observations are clearly below the proposed BAT-AEL (200 mg/Nm3). 

 

Figure 10. Hot-Rolling Post-heating, Maximum concentration @ 3% O2 (mg/Nm3), Type of fuel for max 

concentration @ 3% O2 = (100 %) NG; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2); X-axis, Air Preheating temperature 

(°C)] 

 

 

  

217 HR (3, 5, 7) 
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Figure 11. Hot-Rolling Intermediate heating, Maximum concentration @ 3% O2 (mg/Nm3), Type of fuel for max 

concentration @ 3% O2 = (100 %) NG; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2); X-axis, Air Preheating temperature 

(°C)] 
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Hot Rolling (HR) – Post heating and Intermediate heating (Other Fuels) 

Analysis has been provided by EUROFER in the submitted document “NOx and air-pre heating 

correlation (2020-03-10)”30. When taken account for high air preheating temperatures emission 

levels are exceeding the proposed BAT-AEL for using high share of COG (COG > 50 %, 550 mg/Nm3 

@ 3 % O2). This account for i.e. plant 243 HR-3 (approx. 700 mg/Nm3) and 4 (approx. 1400 

mg/Nm3).  

BFG is used in mixed fuel for two of the observations below 250 mg/Nm3. BFG is a fuel resulting 

in low NOx-concentration due to inert components in the fuel (N2 and CO2). 

Figure 12. Hot-Rolling Post-Heating, Maximum concentration @ 3% O2 (mg/Nm3), Type of fuel for max 

concentration @ 3% O2 = (100 %) COG, LPG, Mixed fuel; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % O2); X-axis, Air 

Preheating temperature (°C)] 

 

 

  

 

30 EUROFER annexes.zip, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200 

COG 

Mixed fuel (BFG) 

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200
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Cold Rolling (CR) 

 

In batch annealing, the higher end of the NOx values are associated to higher annealing 

temperatures (700-750°C) which are 50-100°C higher than most of the other plants. 

In figure 32. CR-figure 3.32 (figure 3.45 of the FMP BREF revised D1), we can see a clear tendency 

for higher NOx values when the operating temperature is higher than 700 up to 750°C 

(temperatures are part of the questionnaire). 

Supporting data has been provided to show the correlation between NOx concentration and air 

temperature for batch annealing: see documents 'Additional comments to NOx and preheating 

in batch annealing.pdf' and 'CR Figures 3.32.pdf' already uploaded into BATIS. 

These higher annealing temperatures are reported for 209 CR-2;115 CR-1; 45CR-1; 45CR-2; 

209CR-3. 

As mentioned in EUROFER #60 and EUROFER #61 to the BATC (October 2020), it is very difficult 

to implement techniques like SCR or SNCR to reduce NOx emissions in batch annealing. There are 

no batch annealing lines with SCR known in Europe, and SNCR isn't possible because the 

temperature range for this technique isn't achieved. The applicability constraints to the use of 

both techniques is also further developed in the previous section above, “BAT 20 – Available 

Techniques and Applicability constraints in relation to air preheating”. 

The option to limit air preheating means that the unused energy content in the flue gas is wasted 

and must be compensated 1-to-1 with higher fuel consumption. A surplus of energy of 15% is 

considered a realistic number. Moreover, the burners may have a limited firing rate when using 

ambient air: in these cases, longer annealing times will result in a reduced yield (reduced 

production rate). For the burners for which the firing rate can be increased, this will result in 

higher NOx mass emissions. 

For one plant, an illustrative example of the surplus energy needed when limiting air preheating 

temperatures is given below. 
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Other TWG members have also pointed to the current lack of consideration of the positive 

impacts of air preheating on energy consumption and CO2 emissions in the current BAT-AEL 

range31. 

Finally, the Energy Efficiency (ENE) BREF states that: 

- It may not be possible to both maximise the total energy efficiency and minimise other 

consumptions and emissions (e.g. it may not be possible to reduce emissions such as 

those to air without using energy). 

 

  

 

31 See, for example, DE_Comments to Revised Draft BATc_Oct 2020.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131995 and DE_Sample 
calculation for NOx reduction by limiting air preheating in batch annealing furnaces.xlsx, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131997  

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131995
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131997
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Hot Dip Coating (HDC) 

Information provided by one TWG member in October 2020, document “Annex FI1, October 

2020” supports NOx concentration above the proposed BAT-AEL for HDC in case of air preheating 

in the range of 400 °C32. In this case the air preheating concentration ranges between 360 – 400 

°C and NOx concentration between approx. 300 – 550 mg/Nm3. 

  

 

32 Annex FI1, October 2020.pdf, 
https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131973  

https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=131724&postID=131973
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Annex IV: FMP Split view assessment report – Final.pdf 
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Annex V: Recommendations for future work (part of Chapter 10 of FMP 
BREF) 
 

The information exchange revealed a number of issues that should be addressed during the next 
review of the FMP BREF. The recommendations for the next review include the following: 

• General recommendation: 
o To collect more information in the next BREF review on some of the BAT candidate 

techniques under the headings ‘Environmental performance and operational 
data’ and ‘Economics’ for which limited or no information was supplied by the 
TWG during this BREF review. 

 

• Related to emissions to air: 
o To collect technical information on the specific cases (processes) where the 

oxygen in the waste gas of combustion processes is increased to a level very close 
to 21 vol-% as a result of additional air intake for safety reasons. In all cases, the 
oxygen content at which the emission concentrations are measured shall be 
systematically collected. 

o To collect further information on the use of electricity generated from fossil-free 
energy sources in heating processes (e.g. cross-media effects, example plants). 

o To collect further information on the techniques applied for limiting the 
entrainment of dust in reheating furnaces. 

o To collect more information on air preheating temperature for continuous and 
batch annealing. 

o To collect more information on NOX emission data for the batch galvanising sector 
and especially for plants equipped with canopy heaters (e.g. high-temperature 
galvanising). 

o To collect more data on HF emissions from pickling of stainless steel using acid 
mixtures containing both H2SO4 and HF with injection of H2O2. 

o To collect further information on SOX emissions from pickling of wire rods in wire 
drawing. 

o To collect further information on zinc emissions from hot dip coating of wires and 
batch galvanising. 

o To collect further information on the monitoring of volatile substances and metals 
(e.g. chromium, nickel) from post-treatment processes. 

o To collect more information on: 
▪ NOX and dust emissions from the recovery of mixed acid by spray roasting 

and evaporation; 
▪ NH3 emissions to air from the recovery of mixed acid by spray roasting, 

when SCR is used for NOX abatement. 
o To collect additional information on the emission concentrations achieved when 

applying only a restricted operating range for hydrochloric acid open pickling 
baths, demonstrating that an equivalent level of environmental protection is 
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ensured in comparison to using extraction (either form the enclosure section or 
from the lateral hood or lip extraction) in combination with wet scrubbing 
followed by a demister. 

o To collect more information on: 
▪ dust generation levels from roughing, rolling and welding processes as well 

as on applied abatement techniques; 
▪ dust emissions from shot blasting operations in the case of stainless steel. 

 

• Related to specific energy consumption: 
o To collect more information on post-heating of heavy plates, bars and rods in the 

case of repetitive heat treatment steps (i.e. cases where the feedstock is heated 
more than once in the same or different furnaces). 

o To collect more information on the specific energy consumption levels in the case 
of feedstock processed using multiple annealing cycles. 

o To collect more information on (i) the annealing temperatures employed in cold 
rolling and hot dip coating, (ii) the technical reasons for operating at high 
annealing temperature (> 800 °C) and (iii) the associated energy consumption of 
annealing furnaces. 

o To collect more information on specific energy consumption for: 
▪ BG centrifuge plants; 
▪ high-temperature BG plants (galvanising bath temperature above 500 °C); 
▪ BG plants with a low average yearly production throughput; 
▪ BG plants with a high share of thin products. 

o To collect more information on the specific energy consumption levels in the case 
of cold rolling plants producing high-strength steel. 

o To collect more information on the specific energy consumption levels in wire 
drawing plants. 

 

• Related to specific material consumption: 
o To collect more information on: 

▪ specific consumption of pickling and stripping acid for plants carrying out 
regalvanising of feedstock; 

▪ specific consumption of pickling acid in CR, HR, HDC and WD sectors; 
▪ specific consumption of plants carrying galvanising workpieces with a high 

specific surface area (e.g. tubes, cable trays); 
▪ the characterisation of the specific surface area (e.g. high specific surface 

area). 
o To collect further information on possible uses of oily sludge as well as on the 

characteristics of oily sludge in terms of contaminants (e.g. halogens, metals). 
 

• Related to water consumption: 
o To collect more information on the water consumption associated with cooling 

processes. 
o To collect more information on the water consumption at the process step level. 
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• Related to emissions to water: 
o To collect more information on: 

▪ emission concentrations of dissolved Fe in waste water streams and its 
contribution to the total suspended solids and total Fe emission 
concentrations; 

▪ emission concentrations of Ni from plants producing austenitic stainless 
steel; 

▪ cases where FMP plants are receiving waste water from iron and steel 
production plants, in particular related to the pollutant loads. 

o To collect more information on the emission concentrations for indirect 
discharges of Hg and information on the potential origin of the Hg emissions. 

 
Suggested topics for future R&D work 
The Commission is launching and supporting, through its Research and Technological 
Development programmes, a series of projects dealing with clean technologies, emerging 
effluent treatment and recycling technologies and management strategies. Potentially, these 
projects could provide a useful contribution to future BREF reviews. Readers are therefore invited 
to inform the European IPPC Bureau of any research results which are relevant to the scope of 
this document (see also the fifth section of the Preface of this document). 


