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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 hand?.

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 | 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 | 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 associated? 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:

2See 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 theradiant 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 agas (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 | 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:

e can aninstallation be operated by several operators?
e can asingle permit cover parts of an installation operated by different operators?
e 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 companies?. 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 O>
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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e [f the combustion process(es) use oxygen-enriched air or pure oxygen; or
e 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 Il). 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 SO, > 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’®.

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.

Monitoring and BAT-AELs water to:
receiving body (direct discharge) or Off-site WWTP (indirect discharge)

w Receiving
laste water . Installation R .
Installation relepses indirect body eceiving
discharges
{ v N body
Plant Q | To FMP H
i and H
| non-FMP |
- 1 plants \
E : \ ;
Common Off-site ! |/'\ i
WWTP 1 WWTP ! From 1 U -
N ! FMP and i
' | non-FMP \ !
| plants 1
H A
: Common WWTP Monitoring
| \ /‘ points
| '

.......................................................................

Waste water release: Any stream (or sum of streams) of waste waters leaving the plant towards a destination. (e.g. a receiving
body (direct discharge), an off-site WWTP (indirect discharge), another plant (for recycling) or an on-site common WWTP).

Monitoring requirements and BAT-AELs are applicable ONLY to:
releases to a receiving body (direct discharge)
releases to an off-site WWTP (indirect discharge) O

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 |ED 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 NOy 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 NOy 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 lll).
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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 1V).

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 |: 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.

— Afirst 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.

— Arevised 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.

— Afinal 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.
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Annex II: The impact on emission levels by adjusting to 3% 02 (part of
EUROFER comments to key topics listed for FMP 2" 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 — Owm) X Em

where:

Er: emission concentration at the reference oxygen level Og;
Or: reference oxygen level in vol-%;

Em: measured emission concentration;

Owm: measured oxygen level in vol-%.

For Or of 3% vol O, and an Em of 1 (any unit) the following table and figure can be constructed:

Owm Multiplication Owm Multiplication Multiplication factor for E,, correction to 3% vol
factor for Em factor for Eu o,
o
0 0.86 18 6 8 20
S 15 |
3 1 19 9 ‘5
= 10
6 1.2 20 18 %
S 57
9 1.5 20.5 36 0 ! ! L L
12 |2 209 | 180 0 > 10 15 20
Measurement oxygen level, %
15 3 20.95 360

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% O, the corrections are relatively small up to about 6% O,, 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% O, would be adjusted to 36 mg/Nm?3 at 3% O..

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 lll: 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). 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
achieved?. In turn the energy savings reduce emissions of dust, SO2, CO and CO;. 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 NOy 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 members? 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
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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 D1%. 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 NOy 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
NOy concentration than the proposed BAT-AELs are presented for several FMP subsectors (HR,
CR, HDC).

Air Preheating, energy savings and NOy emissions

When analysing emission data for NOy 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)®.

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&forumI|D=131405
5 FMP_revised_Draft_1.pdf, p.551
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preheating temperature to below e.g. <400 °C and in turn the concentration of NOyx 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.

NOyx 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 NOy
emissions.

In submitted documents shared by other TWG members, the correlation between air preheating
and NOyx emissions has been illustrated in Post Heat-Treatment®. 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 NOyx concentration reaches > 700
mg/Nm?3 ref. 02 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® and other TWG members® have
provided and uploaded information into BATIS on the relationship between burner power and
NOx emissions.

In the information provided by EUROFER, “NOy 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
NOy concentration increases to approx. 350 °C and 500 mg/Nm? ref. 02 3 %. The relationship is
illustrated below.

6 SSAB Oxel6sund — 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).xIsx,
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 NOy generation
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Reference: NOx test in ArcelorMittal.pdf,

Supporting information on the relationship between burner power and NOx emissions has also
been submitted by other TWG members??, referring to technical documentation made public and
accessible by suppliers of recuperative burners!!. Figure 2 below illustrates the same figure as
given in the technical presentation given by Kromshroeder ECOMAX recuperative burner®?. 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 % O,.

0 1bid

1 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
2 Honeywell - Kromshroeder recuperative burner, ECOMAX, p.61
https://docuthek.kromschroeder.com/documents/download.php?lang=en&doc=59783
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Figure 2. Honeywell - Kromshroeder recuperative tube burner, ECOMAX
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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 (NOy)

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 heating3. 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
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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 preheating*.

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 achieved®®.

Moreover, less energy used in the furnace per ton of heated material (MJ/t) reduces mass
emissions of all pollutants (dust, SO, CO, CO3).

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 outlet?®.

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

When analysing emission data from Hot Rolling uploaded into BATIS, “O1a-HR air emissions data
tables.xIsx”*8, 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 NOy, will equally be able to achieve the energy BAT-AEPLs.

14 SE BATIS_comments_spreadsheet.xlIsx,
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&forumI|D=1299878&postID=132079
18 01a-HR air emissions data tables.xIsx,
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
NOy 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 EUROFER®?° and other TWG members?.

- 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
temperature??. 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.xIsx,
https://eippcb.jrc.ec.europa.eu/batis/console/forumindex.jsp?fuseAction=forum_showPost&forumID=129988&postID=131729
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https://eippcb.jrc.ec.europa.eu/batis/console/forumIndex.jsp?fuseAction=forum_showPost&forumID=132013&postID=130200
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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 manufacturer?3. 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)?*. 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
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23 http://www.esapyronics.com/wp-content/uploads/2014/03/Radiant-Tube-Self-recuoerative-burner-ESA.png
2 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.
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Reference: FMP_revised_Draft_1.pdf, p.549. Added illustration of draught air.
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NO, 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 NOy 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)
The European Steel Association (EUROFER) AISBL | Avenue de Cortenbergh, 172, 1000 Brussels, Belgium
Page | 27 +32 373879 20 | mail@eurofer.eu | www.eurofer.eu | EU Transparency Register: ID 93038071152-83




I
EUROFER

(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”?. 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, “O1a-HR air emissions data tables.xIsx”?®. 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 NOy
above the proposed BAT-AEL for existing plants (350 mg/Nm3) when air preheating is applied.

Figure 4. Hot-Rolling Reheating, Maximum concentration @ 3% 02 (mg/Nm3), Type of fuel for max concentration
@ 3% 02 = NG (100 %); [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02); X-axis, Air Preheating temperature (°C)]
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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
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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 2%, 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/Nm?3) in several
observations.

Figure 5. Data and air preheating plant 203 HR-1 and 2; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02)]
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27 FMP_revised_Draft_1.pdf, p. 54
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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.xIsx”?8. Again, there is an increased variation with higher air preheating temperature. Note
that situations with lower NOx concentration (< 300 mg/Nm?) 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 CO3).

From Figure 6, it is clear that there are many operators (furnaces) reaching concentrations of NOy
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/Nm?3
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% 02 (mg/Nm3), Type of fuel for max concentration
@ 3% 02 = (100 %) BOF, COG, LPG, Oil, and Mixed Fuel; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02); 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
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NOx vs Air Pre-Heating
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Figure 7. Hot-Rolling Reheating, Maximum concentration @ 3% 02 (mg/Nm3), Type of fuel for max concentration
@ 3% 02 = (100 %) COG; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02); X-axis, Air Preheating temperature (°C)]
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NOx vs Air Pre-Heating
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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_EO01.pdf“  uploaded in
BATIS?®. 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. NOy 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/Nm? when air preheating is > 400 °C.

2 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&forum|D=128415
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THE EUROPEAN STEEL ASSOCIATION

Figure 8. ArcelorMittal Bremen, Relation NOx and Air preheating (Furnace 1); Timespan: 07.09.2017 - 06.06.2018
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THE EUROPEAN STEEL ASSOCIATION

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/Nm?3).

Figure 10. Hot-Rolling Post-heating, Maximum concentration @ 3% 02 (mg/Nm3), Type of fuel for max
concentration @ 3% 02 = (100 %) NG; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02); X-axis, Air Preheating temperature
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Figure 11. Hot-Rolling Intermediate heating, Maximum concentration @ 3% 02 (mg/Nm3), Type of fuel for max
concentration @ 3% 02 = (100 %) NG; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02); X-axis, Air Preheating temperature

9]
NOx vs Air Pre-Heating
450
400
[
350 ®
300
250
200 °
[
150 L
[
100
50
[
0
0 50 100 150 200 250 300 350 400 450 500
The European Steel Association (EUROFER) AISBL | Avenue de Cortenbergh, 172, 1000 Brussels, Belgium
Page |37 +32 373879 20 | mail@eurofer.eu | www.eurofer.eu | EU Transparency Register: ID 93038071152-83



I
EUROFER

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)"%°. 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 % 02). This account for i.e. plant 243 HR-3 (approx. 700 mg/Nm?3) and 4 (approx. 1400
mg/Nm3).

BFG is used in mixed fuel for two of the observations below 250 mg/Nm?3. BFG is a fuel resulting
in low NOx-concentration due to inert components in the fuel (N2 and CO3).

Figure 12. Hot-Rolling Post-Heating, Maximum concentration @ 3% 02 (mg/Nm3), Type of fuel for max
concentration @ 3% 02 = (100 %) COG, LPG, Mixed fuel; [Labels: Y-axis, NOx (mg/Nm3 @ 3 % 02); X-axis, Air
Preheating temperature (°C)]
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30 EUROFER annexes.zip,
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 NOyx 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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Calculation of the CO2 surplus when reducing air preheating - batch anneal example

Faktor: 1m® NG = 1m® NG=31736 kI
MG m?x 1,98 =CO2
with air preheating without air preheating (limiting air preheating
G NG m*/¥ to/fY plus 25% NG plus 15% NG
toCo2/Y Plusto CO2/Y Plusto CO2/Y
Example plant 300.000 9.452.987 18.717 4.679 2.808

Fluegas generation (cautious estimate)

Air / NG gas relation at 5,5% 02 =135
Fluegas generation

NG m* x13,5 + NG m*® = Fluegas m*

with air preheating without air preheating [limiting air preheating
Energy /Y Energy /Y co2 Rauchgas m? Rauchgas m?* Rauchgas m?
Gl NG m*/Y tofY ges/Y ges/Y ges/Y
toCco2 /Y plus 25% NG plus 15% NG
IExampIe plant 300.000 9.452.987 18.717 137.068.314 171.335.392 157.628.561

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

range3!.

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.xIsx,
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
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Hot Dip Coating (HDC)

Information provided by one TWG member in October 2020, document “Annex Fl1, 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
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Annex IV: FMP Split view assessment report — Final.pdf
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1 INTRODUCTION
1.1  General aspects

According to Commussion Implementing Decsion 201X 119EU (Sechon 4.6.2.3, page 27), the
following provisions apply to dissenfing views expressed at Fmal TWG Meetings:

4.0.2.3 Final TW G mesting
4.6.2.3.1 General

The final TWG mesting aims af resohing outstanding issues with a view to conclude the fechwmical
discussions within the TW G

In the final TWG meeting. the oljective iz to reach conclusions by consensuz of the TWG members
prasent. When there arve well founded dizsemting views, these will be recorded as indicated
Section 4.0.2.3.2 below.

4.6.2.3.2 Split views

BAT as well az emdironmental performance levels (see Section 3.3) associated with BAT will be
drafted by the EIPPCE on the basizs of information available at the time of distributing the
drgft to the TWG jfor itz final mesting (zee Section 4.0.2.3). Such infermation may include anmy
specific propesals for BAT or associated emvirommental performance levels received from the
TWG

TWG members are expected to provide sound techmical, crozz-media and economic arguments as
relsvant to their caze when they do mot agree with the drgft BAT conclusions. Such argumenis
should be submitted imitially az commemiz fo the formal drgft BREF within the consultation
period set (see Section 1.2.4).

If the TWG in the end reaches mo corzensus on an izsue, the dizsenting views and their rationale
will be reported in the "Concluding remarks and recommendations for fitwre work” section of the
BREF only jf both the following conditions are fuffillad-

1. the dizsemting view iz based on imformation already made available to the EIPPCE at the
time of drafting the concluzions on BAT for the BREF or has been provided within the commernting
period corresponding to such a drafi:

2. a valid rationale supporting the split view is provided by the TWG member(z) concaned. The
EIPPCE will consider a rationale to be valid if it i supported by appropriate techmical, cross-
media or economic data or information relevani io the defimition gf BAT.

The Member States, emvironmental NGOs or industry azzociations that Bring or support the split
view will be explicitly named in the document (zee Section 2.3 10).

EIFPCEB/FMF BEEF — Split view assessment Jume 2021 3
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This document hists the splht views submutted in the context of the Final TWG Meeting for the review
of the FMP BEEF (which was camied out between 23 November 2020 and 8 February 2021 wia a
senes of 9 web-based meeting=). and assesses for each sphit view whether both of the condihons 1
and 2 histed above are met The chapter on "Concluding remarks and recommendations for fiuture
work” of the revised FMP BEEF shall reflect the dissenting views for which the present assessment
shows that such condibions are met.

However, a positive assessment of those conditions and the reporting of a dissenfing view in the BREF
are not to be mterpreted as an agreement of the EIPPCE with the arpuments supporting that split view,
of as an indication that the related BAT conclosion as agreed at the Final TWG Meeting may be
subject to chanpges.

For the purposes of this document, the followmg acronyms are usad.

Acronym Definition
AT Amnstria
BAT Best Availshle Techniques (as defined in Article 3(10) of the TETT)
BAT-AEL Emission level associsted with the BAT (as defined in Article 3(13) of the IEDY)
Emvironments] performance level associated with the BAT: BAT-AEL:s ate a mubset of BAT-
BAT.AEpL | AEPLs (see also Commission Implementing Decision 2012/119EU laying down rules
concerming guidance on the collection of data and on the drawing up of BREFs and on their
quality assurance)
BATC BAT conclusions
BG Baich galvanising
BOF Basic corygen fomace gas
BP Backproumd paper for the Final Meeting of the Technical Working Group (TWE) for the
review of the FMP BREF, released on 5 Febmuary 2020
BREF BAT reference document (a5 defined in Article 3(11) of fhe [ED)
COG Coke oven gas
CR Cold rolling
CZ Czech Fepublic
| D1 First dratt of the revised FMP DEEF, published on 20 March 2019
DE Germany
[EEB Enropean Environmental Buresu
EGGA Exropean General Galvanizers Association
[EFPCE Bm‘upeuIP'_]-"C Bureau
ELV Emizsion Limit Vale
EN Eunropean Standard adopted by CEN (European Committes for Standardisation, from its Fremch
name Comité Earopéen de Momalisation)
ES Spain
EUROFER The European Steel Association
FMP Fermous Metal Processing
HDC Hot dip coating
HE Hot rolling
IED Industrial Emissions Directive (2010/75/ELD
IS BEEF BAT Reference Divcnment for Inon and Steel Production
IT Ttaly
EEI Eey environmental issue of the FMEP BREF review
KoM Kick-off Meseting
LCP BEEF BAT Reference Diooument for Large Combustion Plants
Lo Limit of quantification
LPG Liguefied petrolenm gas
MS Member State(s)
NG Hatural gas
OTHOC Orher than normal operating conditions
BT Pormgal
EIFPCEB/FMP BREF — Split view assessment Jume 2021 4
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Salective non-catalytic reduction

Sweden

Tlovakia

Technical Working Group

TUnited Eingdom

Wire i

BAT Feference DoOImens for Waste I meraton

EEER
Egﬁgm g
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1.2  Overview of split views expressed at the Final TWG Meeting
for the review of the FMP BREF and confirmed afterwards

During the Final TWG Meeting for the review of the FMP BEEF held between 23 November 2020
and 3 February 2021, a lngh degree of consensus was achieved within the TWG. Nevertheless, 15
dizsenting views were recorded at the meeting and confirmed afterwards. These are histed mn the

following table.
Consolidated ™WG
¥ Meeting I;li'l!:-lll." i the{ilil nniur
- 3 - [ Talsamg
rmne | candusions’ Topic Table view(s) and in this
slide nomber those document
number(s) supporting it
BAT 10/Table| EUROFER
1 106, 107 ] 012 ed by CZ 211
BAT 18/Tsble| DE, AT, SE,
2 153, 154 04 wdbyEER| 221
3 157, 158 BAT 1; ; Table EEB 133
EUROFER
4 169, 171 BAT 29“ é Table | o pported by CZ 223
: and BT
i EUROFER
5 170, 171 |BAT 2;]' é Table | o pported by CZ 124
: : and SE
than 100% WG and high ai
o -_|.-_-:
& 170,171 BAT 2;; Table EEB 125
7 160, 170, 171 BAT 2:' ; Table|  pyporER 2246
B 160, 172 BAT 2;' é Table|  mporER 227
EIPPCE/FMP BEEF — Split view assessment Jume 2021 6
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Consolidated WG
T I;li:-lll." isd ﬂl{;}ﬁl nni:-er
view Meating Topi c ravimg —
I conclosions’ o Table wview(s) amnd in this
shide nomber those document
oumberis) supporting it
[Higher end of BAT-AFL

channelled Wik em% EURCFER

o 174,175 air from feedstock heating @ BAT 2;; Table ed by SE 128
old rolling when using 100%4 ’ or
igher end of BAT-AEL

BAT 20/ Table EUROFER
10 174,175 0.7 ed by SE 120

E BAT 20 / Table EUROFER
11 180, 181 Do ed by SE 2210
12 183, 184 BAT 20/ Table PT 2211

! 210
13 247, 150, 252, BAT 31 EEB 131
253

EGGA, ES

14 318,322 BAT 22hiz fupported by ITand = 311
PT
BAT 22his /

15 324,325 Tahle 0.33 EGGA 31z

For each of the spht views, the detailed rationales provided after the meeting by the TWG member{s)
concerned are summarised in the following pages together with the EIPPCE's assessment and an
indication of whetherhow the spht views could be formulated in the BREF. The contents of individual
split views on the same topic may differ from one to another. In this document, some spht views are

ETPPCB/FMF BEEF — Split view assessment Jume 2021 T

The European Steel Association (EUROFER) AISBL | Avenue de Cortenbergh, 172, 1000 Brussels, Belgium

Page | 48 +32 373879 20 | mail@eurofer.eu | www.eurofer.eu | EU Transparency Register: ID 93038071152-83



I
EUROFER

1.3  Split views expressed after the Final TWG Meeting for the
review of the FMP BREF

An addibonal split view (see table below) was submutted by a TWG member after the Final TWG
Meeting without baving been raised dunmg the meeting This posifion 15 not presented or assessed m
this document grven that the last paragraph of Section 4.6.2.3.1 of Commission Implementing Decizion
20121 19EU (under "4.6.2.3 Final TWG mesting”) stipulates the followmg:

"In the final TWG meenng, the objective is to reach concluions By comsemsuz of the TWG
members present. When there are well founded dissemting views, these will be recorded as
indicated in Section 4.6.2 3.2 balow."

Comsolidated
. FMF Final TWG
Additional Meeting Toui BAT conclusion | member(s)
split view conchsions’ o / Table number | raising the
momber slide split view(s)
mumber(s)
1 3 Scope EGGA
EIFPCE/FMPF BREF — Split view assessment June 2021 F]
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1.4  Split views expressed during the Final TWG Meeting for the
review of the FMP BREF but not confirmed after the meeting

by sending decumentation to the EIPPCE after the meetmg. Thas split view 15 considered as not having
been submitted and 15 not presented or assessed m this document.

lﬂm-ﬁmmJ Consolidated FAMP BAT m-;:b:(':}
st v Fimal Meeting Topi jon/ | TAEIEE
view conchision ﬂ
Spl:lhu' conclusions' shide e Table number ) nl .
mumben(s) supportimg it
jAddiion in the BAT
ement of a reference
1 156 . = BAT 19 FR
eleciTicity produc
Tenewable sources or”
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2 GENERAL BAT CONCLUSIONS
21 Energy efficiency

2141 Higher end of BAT-AEPL range for feedstock post-heating (EUROFER,
supported by CZF)

Conclusion of the meeting
Slides 106 and 107 — BAT 10/ Table 9.22:

Table 9.22: BAT-associated environmental performance levels (BAT-AFPLs) for specific
energy consumption is for feedstock heating in hot rolling

Specific processies) —tspi-ai pradacts Uit BAT-AFEFL
Steel products at the end of the rolling procass (Yearly averaze)
Feedstock rehearing—F et produsts
Hot rolled coils (sirips) Mt 500 1200-18500 ()
Hemvy Polates Mt 1 4002 0040 ()
D e i
Bars, ssdrods Mt G00-1 900 ()
Beams, billets, rails, and tubes Mt 1 400-2 200
Feedstock intermediate heating — e products
Bars, rods, mbes Mt 100900
Feedstock posi-heating — Hat-prodneis
Homvy Bplares | me | 1 0003 000
Bars, androds | me | 14003 000 ()
" Inmeca;eufh.lgh-allm'steﬂ(ez mustenitic s@inless steel), the higher end of the BAT-AEPL mange may be higher
and up tods 2 S200 MIA.
(%) In the case of hizh-alloy steel (r g austenstic st@ainless steel), the higher end of the BAT-AEPL range may be higher
and up teds 2 8O0 M
(®) In the case of high-alloy stesl (e g mustenitic sminless steel), the hizher end of the BAT-AEFL mnge may be higher
and up tods 4 000 Mt

Split view summary

EUROFER (supported by CZ) proposes to mchude a new footnote i Table 9.22 for post-heating
processes for heavy plates and bars and rods, stating that: “The higher end of the BAT-AFPL range
mzy be higher when the feedstock 1= heated more than cne time m the same or different firnaces (e.z.
normahising followed by tempermg).”™

The split view iz accompanded by the following rationale

* The derivation process for BAT-AEPL ranges for pest-heating processes for heavy plates and
bars and rods was camed out withowt accounfing for the specificiiies of the post-heating
process. In particular, cases exist where the feedstock can be subjected to a post-heating
treatment more than once to achieve specific product charactenshics. This meludes production
steps where the plate 15 subjected to normalising and air cooling, followed by additional post-
treatment concerned, the calculated specific energy consumption may be higher than the BAT-
AFPLs set.

# The vanety of steel grades produced and freatments 15 specific to the post-heating stage In
some plants, a hmated tonnage of thousands of special steels can be produced every vear, with
hundreds of product specifications. Moreover, the FRMP BREF revised D (p. 29) descnibes the
djﬁmmtpnﬂ-hﬂaﬁngmﬂmmmpmﬁcﬂmﬁxﬁﬂiﬂrdphlﬁﬂ:ﬂmpmﬂymhjecmdm
heat treatment: “In annealing, steel is heated to a subentical temperature to relieve stresses.
For normah=ing, stesl 1= heated above its eritieal temperature and air-cooled. The pwrpose 1= to
refine gram sizes and fo obtam a carbede dismbution, which will dissohe more readily,
austenafe. Cuenching, tempenng and other methods may also be apphed™.

ETPPCB/FMF BEEF — Split view assessment Jume 2021 10
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# Post-heating firnaces may be operated I nop-contimuous and pon-homogenous ways due to
qua]ltyrequuen:ﬂ:lsufspemalsh&]s SEEFMPBR_EFmrlsedDI p. 14: “A part of the

tempering” Thﬁfi:twasmfmmﬂymﬂededmﬂndmguﬂmmmuﬂufmhm
input was possible for each post-treatment fumace, although the same firnace can be (and 1=)
used for varions heat treatments.

* The opemation requrements of these post-heatmg formaces (heatmg and cooling cycles,
temperatures, residence times) are defined by the specificities and quality conditions of the
customers depending on the product mux (steel grades and product dimensions) and not by the
efficency rates that ferrous metal processing facibibes would hke to apply.

Information on which the sphit view is bazed

*  Comment EUROFER 31 (uploaded m BATIS on 6/11/2020) on the rwevised FMP draft BAT
conclusions (published in BATIS on 9/10/20207;

# FEUROFER note on energy consumphon data (uploaded 1n BATIS on 6/11/20200;

* FEUROFER submission providing a hst of steel products to include m the FMP BEEF
{uploaded in BATIS on 20/3/20200;

 EUROFEER. submission related to the key topics listed for the FMP 2* Data Workshop
{uploaded in BATIS on 26/1172015).

ETPPCB azzeszment
The documents and mformation on which the split w1ew 15 based were avalable on time.

WValidity of supporting rationale:

* The mformation reported mn the queshionnaires for the plants that paricipated m the data
collection and the information included m the addihonal documsents submmtted by EUROFER
shwwﬂ:ald:fmmtiypesnfposthﬁhnghammtmmdmtmﬂﬂ'ﬁnnm(eg
nmltlms} Aﬂgmﬁfaﬂmhlhtymﬂnmnnherufupﬂm,ghws(eg 2000 to
8 7560 howrs) and operating temperatores (e.z. 700 °C to 1 300 °C) 15 generally observed m
post-heating lmes.

* From the information gathered m the questionnames, it was not possible to defermine whether
the feedstock was heated successively more than once m the same fimnace (or even mn different
firnaces) becanse this information was not specified in the questionnaire Therefore, for the
plants in the data collechon, 1t was not posmible to ascertam whether higher specific energy
consumphion for some plants could be related to successive passes of the feedstock m the
fumnaces and'or fo high post-heating operating temperatures. However, mformation was
provided by EUROFEE (1e. note on energy consumption) showing that, m post-heatimg, more
than one heat freatment step meluding an mtermediate cooling step is sometimes necessary for
producing certain types of steel.

* For example, higher temperatures are required in post-heating to reach product specifications,
particulardy for certain steel grades (e.g. electnical steel). There 1s one example plant in the data
collection that reported producing about 50% electncal steel and exlubited a specific energy
consumphon above the ngher end of the BAT-AFFL. range.

EIPPCB conclusion

Takang these aspects mnto account, the EIPPCH considers that the split view representing the opimion of
EUROFEFR. supported by CZ fulfils the condifions set out in Sechon 46232 of Commission
Implementing Decision 2001271 1%EU. This split view will therefore be reported in the "Concluding
remarks and recommendations for future work" chapter of the BREF.

A possible formmlation of this sphit view could be:
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r different furnaces {e.g normalising followed

fock iz heated more than ownce in the samd

rEmparTHE.

Alternative
BAT issentine v ced proposed
- _ Dhssenting viewr Expressed by level (if
any)
an additional foomote associated with
tock post-heating (heavy plaies, bars and
BAT 10/ [72) Pecibing that' The Mgher end of the  pyporER, s
Tabls 0.22fFAT- range may be kigher when the = 1p o7 .
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2.2 Emissions to air

2.21 Mass flow threshold for channelled dust emissions to air from
feedstock heating (AT, DE, SE supported by EEB)

Conclusion of the meeting
Shide 153 - BAT 13/ Table 9.4:

Table 9.4: BAT-associated emission levels (BAT-AFELs) for channelled dust emissions to air from
feedstock heating
BAT-AEL ()
Parameter Sector Umif (Draily AVETAZe OT AVerage
over the

Hot rolling e [1]

Cold rolling 3 < J—al}
Dust Wite drawinz mg/Nm =110
Hot dip coating e 1]

(") The HAT-AEL does not apply when the dust mass 15 bedow 100 g'h

Sphit view summary
AT, DE and 5E propeses to delete footnote (') of Table 9.4 in BAT 18. The split view is also
supported by EEB.

The split view iz sccompanmied by the following ratonale

* Small-scale plants are already excluded from the scope of the FMP BAT conclusions by the
thresholds given m Ammex I to the IED. Thus, there 15 no reason to further exempt mstallafions
with small mass flows from the BAT-AFT =

* The fact that some plants have lower enussion mass flows than others 15 already accounted for

* In prnciple, the idea of mass flow thresholds = fo accept a higher level of pollutant
concentrations as long as the comrespondmg mass flows are sufficiently low. However, the data
collection shows that between 47% and 63% m the case of HE, CR and HDC; 100% m the
case of WD actually reported dust enussions from heating within a range up to 100 g'h. Hence,
thi= 15 a typical ermiszion mass flowr for ths type of emvsmions souree and cannot be considered
as msipmficant.

*  Moreover, most of the plants that reported dust enussions from heating below 100 gh are
actually m the BAT-AFI. range, and achieve this by applying the techmiques idembified as
BAT. It 1s not appropriate to exclode the majority of these plants.

# The mass flow threshold will be assessed by the competent awthonty when the permat 15
updated. For sources with dust emassions below 100 gh, due fo the application of efficient
abatement measures, the BAT-AFI would not apply, even if the mstallation already complied
with the BAT-AFI= and thus no ELV: for emassions of dust would be specified As a result,
there 15 a iz nsk that operators may o longer undertake appropriate abatement measures or
even switch off their abatement equpment when the new peromt 15 implemented.

* The mass flow threshold opens up the possibihty that some operators, m order to avoid the
BAT-AFI split the emussions into two or more emussion points, all of which are below the
threshold.

* The mass flow threshold lacks any definrhon and thereby threatens legal certainty and a level
playing field In particular, it 15 not specified how the mass flow shall be determined (e.z.
based on maomum or average pollutant copcentrations and waste gas flows) and there is po
descnption of how or how often the waste gas flow shall be monitored

Information on which the sphit view is based
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# Comment AT 11 (uploaded m BATIS on &1172020) on the revised drafi FMP BAT
conclusions (published in BATIS on 9/10/20207;

* Comment AT 5 (uploaded in BATIS on 23/03/2020) on the revised drafi FMP BAT
conclusions (published in BATIS on 31/01/2020);

* Comment AT 24 (uploaded in BATIS on 23/03/2020) on the revised draft FMP BAT
conclusions (published m BATIS on 31/01/2020);

* Comment DE 11 (uploaded in BATIS on 22/03/2020) on the revized draft FMP BAT
conclusions (published i BATIS on 31701720200,

* Comment EEB 14 (uploaded m BATIS on 200032020} on the revised drafi FMP BAT
conclusions (published i BATIS on 31701/2020);

* Comment CZ 4 (upleaded m BATIS om 10/03/2020) on the revised drafi FMP BAT
conclusions (published 1 BATIS on 31701720200,

EIPPCB azsessmeni
The documents and mformation referred to 1n the split view were avalable on time.

Fa]:xhtjrufﬂlppmhﬂgﬂtmnah
For plants operating with natural gas only, the re-entramment of dust from the feedstock in the
furnaces 15 the main factor responsible for dust etmssions.

* The data collection showrs that indeed 3 larpe majonty of plants exinbit a mass flow threshold
lower than 100 z'h with dust emission concentrations below 10 mz™Mm’ in both hot and cold
rolling, wire drewing and kot dip coating. These plants prneipally use 100% patural gas.

* There are also a limuted mumber of emizsion points exhibifing a mass flow threshold lower
than 100 gh and dust emission concentrations above 10 mgMm’. For a number of these
emssion pomts, a iph oxygen confent mn the waste gas (> 15%) was reported, which may
explain the relattvely high dust emussion concentrations. Mevertheless, the data collection
shows that there are a few emission pomnts with low cxygen content mn the waste zas (= 10%:)
and dust emission concentrations above 10 mpMm' (eg. 92 HE1, 175 HRS, 175 HRET, 102
CE1, 102 CE2).

* In feedstock heating, none of the FMP plants from the data collection reported the use of
secondary (end-of-pipe) techniques for abatement of dust. Ooly prmary fechmques (use of
fuels with low dust and ash content and hmiting the entramment of dust from the feedstock m
firnaces) have been identified as BAT. Therefore, there 15 no possibibify that abatement
systems are stopped at planis operating below the 100 g'h dust mass flow threshold.

* In the reneral cormderahons section (BAT-AFL= and mdicative emission levels for ennssions
to air) of the FMP BAT conchisions, a provision has been mmchoded to prevent the sphittmg of
emssions between several stacks.

EIPPCB concluzion

Takang these aspects mto account, the FIPPCE considers that the split view representing the opimion of
AT, DE and SE fulfils the condifions set out m Sechon 4.6.2.3.2 of Commission Implementing
Decision 2012/ 119EU. This sphit view will therefore be reported in the "Concluding remarks and
recommendations for fiuture work” chapter of the BEEF.

A possible formmlation of this split view could be:

Alternative
BAT 1 InE VIEwW sad F@‘ﬁﬁd
i _ Diszenting Expressed by level (if
amy)
BAT 18/ AT, DE, EE,
Table 0.4 Delste footmote ('). supported by EEB NA
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223 Higher end of BAT-AEL range for channelled S0z emissions to air
from feedstock heating (EEB)

Conclusion of the meeting
Slides 157 - BAT 19/ Table 9.5:

Table 2.5: BAT-associated emission levels (BAT-AFELs) for channelled S0 emissions to air from
feedstock heating
BAT-AFL
Parameter Sector Umit (Draily average or averaze over the
___Hotrolling S0-200 (") [*;
50, Cold rolling, wire drawing, hot dip mg/Nm® 20-100 ()
coating of sheets
{") The BAT-AEL does not apply to plants using 100 % natural gas ar 100 % electrical heating
{'}Mhlghamdoiﬂ:eﬂ.lTA.ELm@myhemﬁdh&haamiupw :{I}mﬂm‘wtmumlgah@ﬂmefuke
oven gas (e = 50 % of ener = T = apis 30

Sphit view summary

EEE proposes to amend footnote (%) as follows (the proposed amendment is indicated in bold):
“Subject to a validated Article 15(4) IED derogation, the higher end of the BAT-AFL range may be
higher and up to 300 mpMm® when using a high share of coke oven gas (=50% of energy inpuf).™

The split view iz accompanded by the following rationale

* This footnote allows mstallabons to eout (up fo & tmes) more sulphur dicxode, when a high
share of coke oven gas (COG) 1= combusted, despite the fact that natural gas 15 the most
standard fuel wsed in FMP processes; in which case 50 emissions are well below 10 mg/Mm®
{=zee Figure 2 45).

*  Higher 50; emiszions af the FMP plant due to combustion of COG commelate to a larpe extent
to how BAT 48 of the Iron and Steel BREF (IS BREF) has been implemented. According fo
the IS BAT conchisions, COG can be desulphunsed usmp absorphon systems leading to a
residnal HiS concentration within the ranze of 300-1 000 mg™m® or usmg wet oxidative
desulphurisation where residual H;S concentrations are = 10 mg/MNm®.

* FFB conmders that imposimg on FMP plant: only the possible use of COG desulphunsed
according to the wet oxidatrve techmgue does not zo beyond the IS BAT conclusions. At
integrated =ites, 1t is counter-productive to allow a hipher S0; BAT-AFL to the downstream
FMP plant (in most cases from the same parent company) because it does not promote
desulphunsaton/pollution preventon upstream (at the coke ovens) or the mmplementation of
pollution reduction techmiques dowmnstream (at the FMP plant).

*  Analy=is of the mesults of the data collechion shows that:

o There ave a number of reference plants nsmg fuels other 100% NG (ncluding =350% COG)
that achieve 50; emissions below the higher end of the BAT-AFEL range (200 mg™m®,
and even below 50 mgMNm', making such a footnote unnecessary. Such example plants are
158-HR2; 158-HE1, 221 HR2-1, 221 HR2-2 (75% COG), 37 HR1 and HRE2 (>30%
COG), 193 HE 3-3 (1007 COG), 179 HEL (75% COG), 179 HEL (75% COG), 0809
HE1 {100% COG), 08-09 HR1 (100% COG), 127 HR3I-C (75% COG).

o Reference Plant 179 HRE? reported a sulphur content of 1 777 mgMNm’, exceeding the
sulphr content specified m the IS BREF, buf can nevertheless mach a 50; level of 130
mgMm® over all the reference years with a OO share of 50%.

o Only Plant 265 HE2? would rely on the apphlication of the foofnote based on the data
provided; however, thas plant reported very hiph sulplur comtent inm the COG (5 030
mgMm') and therefore this plant should be dismissed from defining the BAT-AEL.

#  The FMP plant operator has ophions for contrellmg S0, emissions which are:

o Request the COG provider to lower the sulphur content,
2 Blend COG gas with over low sulphur fuels;

o Implement S0, emmssions abatement dowmnstream;

o Switch to electrical beating.
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# The 1ssue 15 therefore linked to the local coke oven charactenishes and the availabality of IS
process gases, based on economic considerations for the operator who needs to decide whether
the 50, emssion reduction is proportionate to the cost of fuel switch / 50y abatement.
Therefore, this 15 a typical example of an Article 1544) IED derogation and the application of
the footnote should be subject to an official Arficle 15(4) IED derogation where a cost-benefit
assessment should be provided mn a transparent manmer.

*  Although this proposal is linked to how footnote (%) may be implemented in the permit review
phase and therefore could be considered as an implementation issue, EEB conmiders that thes
fooinote has to be based on economue (cost-benefit) considerations rather than techmical
aspects.

Information on which the sphit view iz bazed
*  Comment provided by EEB on revised D1 (EEB 15);
*  Comment provided by EEB on the revized BAT conclusion version civenlated m October 2020
(EEB T);
*  Ermissions data provided from reference plants indicated in the rationale found m Figure 2 46;
* At the Final Meeting, EUUROFER. stated that the fuel most commonty used 15 fossil gas and
this 15 a commonly avaulable foel

EIFPCE assezsment
The documents and information referred to in the split view were available on ime.

WValidity of supporting rationale:

# BAT 48 of the IS BAT conclusions specifies that the residuzl H,S concentration m the COG 15
in the range < 10-1 000 mgMm®. Desulphurisation of COG can be carmed out with absorption
systems (pechnique I} leading to residual H;S concenfrations within the ramge = 300-
1000 mgm, or with wet omdative processes (techmigue II), where remidual H)S
concentrations = 10 mg™Mm' can be achieved A large majority of integrated steelworks in
Ewrope currently employs, as a minmum requirement, techmique I for COG desulplunsation.
The IS BAT conchisions do not specify an order of pnonty for the use of techmque IT over
technigue I.

* Emission concentrations corresponding to a reported sulphur content in the COG clearly above
1 000 mgMm® were associated with malfunctioning of the COG desulphurisation system at
the coke ovens (OTHOC) and therefore were not considered in the determination of the BAT-
AFL.

#* The BAT conclusions are the reference for setiing permit condifions based on the BAT-AFT.
range. On the other hand Article 154) 15 used fo set less simmgent Emission Limat Values, if a
wvahd assessment shows that BAT-AFL: would lead to disproportiomately hogher costs
compared to the emvironmental benefits. Therefore, 1f 15 not possble to mox the BAT
conclusions and Article 15(4), which serve two very different purposes.

# The data collection shows, however, that some plants could achieve 50, emission
concenfratons below 200 meMm® even when using = 50% COG. For some of these plants,
the sulphur content of the COG was typically lower than 600 mgMm® and for some plants
even lower than 100 mgMm' (e.g 08-09HE). This shows that it is technically pos=ible to
desulpbunss COG down to relatrvely low sulphur levels. Accordingly, a hgher end of the
BAT-AFL range up to 300 mgMm® could potentially be subject to a cost benefit-anakysis (Le.
cost of further desulplmnizaton of the COG versus environmental benafit).

EIPPCE conclusion

Talang these aspects mto account, the EIPPCE considers that the split view representing the opimon of
EEE fulfils the condiions set out m Section 46232 quunmsﬂmInplmmnﬂn,gDeM
201X119EU. This split wview wall therefore be reported m the "Concluding remarks and
recommendations for fiuture work” chapter of the BEEF.

A possible formmlation of this split view could be:
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Alternative
BAT i i i proposed
- . Dhssenting wiew Expressed by §:Lf
any

lHmeand foomote (%) as follows: “The higher and
the BAT-AEL range may be higher and up
BAT 107 mmgﬂfmjuﬁmmﬁlgahigh;hmqu ]
Table 9.3 pven gas (= 50% of energy input) and when the EEE 30-300 mg/Nm
i antal bengfir af theroughly
exulphurizing OOG would not be justified. ™
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223 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock reheating (existing plants), intermediate heating and
post-heating when using 100% NG and high air preheating
(EUROFER, supported by CZ and PT)

Conclusion of the meeting

Shde 169 /BAT 20/ Table 9.6:

Table 9.4: BAT-associated emission levels (BAT-AFELs) for channelled N0y emissions te air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
hot rolling

BAT-AFL Indicative emission
Parameter Tﬂ;]'}f Specific Umit (Daily average ar (Daily average or
PTOCEsS average over the
= . aver age over the
sampling period) sampling period)
New plants: 80200
100 % Feheating mzNm* | Existing plants: 100—
Wiy natural - 68330 Mo indicative level
Intermediate mg.i'Hms 100-250
gas heating
Postheating | meNm® 100-200

Sphit view summary

EUROFEE. (=upported by CZ and PT) proposes to mehde a new footnote m Table 9.6 for reheating
(existing plants), infermediate beating and post-heating when using 100% natural gas stating that: “The
higher-and of the BAT-AFL range may be exceeded when high air preheatmg 1= apphed. In this case,
the higher end of the BAT-AFL range is 400 maMm™.

The split view iz accompanded by the following rationale

*  When 100% NG is used m reheating, EUROFER. provided information showing that, at low
air preheating temperatures (= 200 °C), the vanahon m the N0, emissions data is limfed
while at ligher air preheating temperatures (= 200 °C), the vanation in the N0, ermssions data
increases rapidly. Some wit data pomnts are as high as 1 500 mg/MNm® at 3% O and many
others range between 500 mgMm® and 1 000 mgMm® at 3% b Moreover, supporting
information on ncreased M0y concentration in melation to air preheatimg with NG is also
available in the FMP BREF revized D1 (Figure 2 42), presenting data for plant 203 HE (lines
1 and 2) where the vamation m the reported WOy concentration over the 3-wyear peniod 1= most
likely reflecting the vanaton in air preheating.

* Tookmg at NOy emussion data when 100% NG is used m infermediate beating and post-
heatmg, EUROFEE. demonstrated that there 1s an mcrease in Ny concentrations with
mncreased awr preheating temperature. As the air preheating temperature reaches 400 °C, only 3
out of 9 observatons are clearly below the proposed lngher end of the BAT-AFL range
(200 mg/Nm').

* The fipures provided by EUROFER consist of repeated measurements from smgle furnaces
and with the zame fuel to try to 1solate the effect of air preheating from the effects of other

* The sinations where air preheating temperatures excead 400°C correspond to heat freatment
processes at lngher temperatures.

* A= the burner power increases, the waste zas temperature will inerease, resulting mn a hagher
N0y concentration in the waste gas in a single measurement depends mainly on the power of
the buwrner at the time of the measwement EUROFER and other TWG members have

N0y emissions.
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# For some heat treatments, ez post-heat treatment of beavy plates, radiant tube bumers are
used fo achieve a umform heat distmbution, reduce scale formaton and reduce energy
consumphion by achieving lngh air preheating The use of radiant tube bumers will make it
impossible to use techmques (f), (2) and (h) (as acknowledpged in the draft BAT conclusions)
while apphcability restictions (lack of space and the peed to be o the optiomsed temperature
windows) also exst for technigues (1), (j) and (k).

* Operators at existing plants currently achieving MOy levels above the ngher end of the BAT-
AFl range and forced to reduce the air preheating temperature (when other de-NOy
Limgfing the ar preheating temperature must be compensated by the use of addifional fuel for
heating of ambient amr, which counteracts the positve effects of reduced MOy concentrations.

* A=z a larpe majonty of existing plants use the arr preheatmg techmique with an average
temperature of 400 “C, 1t cannot be assumed that all plants hmiting air preheating will also be
able to achieve the energy BAT-AFPL =

* The specific mpact of the air preheating temperature on NOy emmssions was already
acknowledzed mm the 2001 FMP BREEF. Pnor to the EoM, EUROFER already drew the
attention of the TWG to the conelation between N0y emissions and air preheatmg indicating
that “it 15 important to have in mimd that energy efficiency and N0y emissions are correlated,
higher temperatures of preheated air wsually result n higher N0y emissions. Eelation between
air prebeating and Ny emissions must always be taken mto conmderation when proposing
BAT-AFL="

Information on which the sphit view is bazed

* FEUROFER proposed amendments to BAT 20 Tables 9.6 (HR), 9.7 (CE) and 9.9 (HDC)
{uploaded in BATIS on 27/1/2021%;

* FEUROFEE. documents entitled ‘Summary of sobmitted imput on excess oxygen atmosphere
and N0 m reheating of stainless steel’ (uploaded in BATIS on 18/1/2021);

* EUROFEER document entitled ‘Summary of submmtted input on air preheatmg and MO,
emissions and proposal for revised N0y BAT-AFLs (BAT 20) (uploaded mm BATIS on
13/172021);

+ EUROFER comments made on the revised FMP BREF draft BAT conclusions (October 2020
Version) (uploaded in BATIS on &/11/2020)

* Comment PT 2 (uploaded mm BATIS on 10W11/2020% on the revised draft FMP BAT
conclusions (Oetober 2020 Version published in BATIS on 9/10/2020);

* Comment PT 4 (uploaded mm BATIS om 13/03/2020) on the revised draft FMP BAT
conclusions (March 2020 Version published in BATIS on 13/03/2020);

+ FEUROFEER. submission entitled ‘Aw preheating m post-heat treatment for beavy plates:
mfluence on NOy emssions, applicability restnctions and techmical presentations from
supphiers” (uploaded in BATIS on 06/11/2020);

* FEUROFER comments made on the revised FMP BREF BAT conchisions (March 2020
Version) (uploaded in BATIS on 20/3/2020);

* FEUROFER document entrfled “List of cnfical issues to address dunng FMP BREF Fmal
Meeting” (uploaded in BATIS on 20/3/2020);

+ FEUROFER document enfifled "N emissions and air prebeating comelation” (uploaded n
BATIS on 20/3/2020);

* FEUROFER submission to be incleded in the FAMP BREF entiled ‘List of steal products’
{uploaded in BATIS on 20/3/20200;

« EUROFER document entifled ‘input pest 2® FMP BREF data assessment workshop’
{uploaded in BATIS on 17/1272015);

» EUROFER comments to the key topics histed for the FMP 2™ Data Woakshop (uploaded in
BATIS on 26/11/2019);

* T submussion showing a comelation between MOy concentration and temperature of preheated
combustion air (uploaded m BATIS on 7/6/2019);

* FUROFER document entitled ‘List of achons undertaken from the FMP Data Workshop on
23-24/01/2019 to improve the data basis’ (uploaded in BATIS on 6/2/2019);
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# FEUROFEE. document entifled “Relahon between WOy and awr prebeating at ArcelorMittal
Bremen' (uploaded in BATIS on &/2/2019);

* FEUROFER submission to be included m the FMP BREF providing example plot with
contruows mezsurements of MOy emssions from fumaces over the year provided by
Arcelorhittal Fos™ (uploaded m BATIS on 672/20159);

* FEUROFER comments on the Draft Graphs and the Data Tables submutted by the EIPPCB on
14/12/201% (uploaded in BATIS on 21/1/2019);

= EUROFER inputs on new or amended BAT candidates (uploaded in BATIS on 4/9/2018);

+« EUROFER document enfitled ‘Template for FMP EEI mahial positions - EUROFER. posihon’
{uploaded in BATIS on 29/4/2016);

* EUROFER document enfitfled “Update wish-hist EUROFER’ (uploaded m BATIS on
1/22016).

EIPPCB azsessmeni
The documents and mformation referred to 1n the split view were avalable on time.

WValidity of supporting rationale:

* A pumber of examples have been prowided by EUROFER showing, for specific plants,
correlations between the air preheating temperatures and M0y emussions, and between the
power of the furnace burners at the time of the emm=sion measuwrement and the MOy emissions.

* Data on the power of the fumace wmers (at the fime emssion measurements were camed
out) were not collected 1n the queshonnares.

* The data collection showrs that there are exxample plants wsing high air prebheating temperatures
{e.g. = 400°C) with macimmum MOy emission concentrations above 350 mgMm® when using
100% matural gas, even thoupgh these plants do not constitute the majonty of the cases
observed in the data set.

EIFFCE conclusion

EUROFEE. supported by CZ and PT fulfils the conditions set ouf in Section 4.6.2.3 .2 of Commission
Implementing Decision 20121 19%EU. This split view will therefore be reported in the "Concluding
remarks and recommendatons for future work” chapter of the BREF.

A possible formmlation of this sphit view could be:

Alternatmve
B!!LT Dhissenting view Expressed by praposed
conclusion lewel (if any)

Include a new footmote for rehsati
fexisting planis), intermediate heating
BAT 20/ ;mﬂam:;hﬁ:hgﬁwm"g I;T;:TMT- EUROFER,
Table 9.6 |AEL range may be exceeded when high air ““W‘:‘“;?' CZ| 400 mg/Nar
eheating is applied. In this caze, iths an

] end of the BAT-AEL ranmge ij
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234 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock reheating, intermediate heating and post-heating
when using fuels other than 100% NG and high air preheating
(EUROFER, supported by CZ and SK)

Conclusion of the meeting

Shde 169 /BAT 20/ Table 9.6:

Table 9.6: BAT-associated emission levels (BAT-AFLs) for channelled NOx emissions to air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
hot rolling

BAT-AFL Indicative emission

. lewel
Type of Specific - (Draily average or
Parameter Famel Umit aver the mmr
sampling period) sampli ind]
Eeheating,
NO, Other ]m#'gg_ mz/Nm* 100-350 (') Mo indicative level
heating
(") The higher end of the BAT-AF] mnge may be exceeded when nsing a hizh share of coke owen gas or of CO-rich
£25 from ferrochrominm production (&g = 50 % of energy input) In this case, the hipher end of the BAT-AEL
nnge:sSSDmg'Nm’

Sphit view summary

EUROFER (supported by CZ and SK) proposes to include a new footnote in Table 9.6 for rebeating,
“The higher end of the BAT-AFL range is 500 mg/Mm® when high air preheating i= applied and when
the share of coke oven gas or of CO-nch gas from farochrommm production 1= belowr 50% of energy
imput.

Iflugh awr preheatmg 15 used in combination with a high share of coke oven gas or of CO-nch gas from
ferrochrommm preduchion (= 50% of energy mput), the mgher end of the BAT-AFI range 15
800 megMm*™.

The split view iz sccompanmied by the following ratonale

* Information showing a comrelation between N0, emissions and air prebeating has been
provided by a2 TWG member for the Oxeldsund plant (243). This information 15 me
into the FMP BREF revised D1 (Figares 841 and 2 41). In particular, Figure 8.41 shows
hourly MO, emission concentrations measured conhmicusly from a reheating firmace prior to
rolhng (COG = 95%). Fipure 241 shows NO, smsson concentrafions mezsured from a
frnace wsed for the post-heating treatment of plates (100% COG). The fumaces are using
low-NO, burners and when the feedstock 15 heated above 900°C (pormali=ing), the ar
preheating temperature is = 400°C and the M0, emission concentrations are = 700 mg/Mm® at
3% 0. Both figures clearly demonstrate the existence of a comelation between MO, emizsions
and air preheatimg.

* The ratonales provided by EUROFER. mn the previous Section 2.2.3 related to the effect of
bwner power on MO, emussions, the applicabihity restnchions of some of the techmiques
identified as BAT for NOx emussions reduction, and the relafionship between lmting air
preheating and increasing energy consumption are also valid for this split view but they are not
repeated agam here.

Information on which the sphit view 1= based

* FEUROFER proposed amendments fo BAT 20 Tables 9.6 (HR), 9.7 (CE) and 9.9 (HDC)
{uploaded in BATIS on 27/1/20213%;

# FUROFER document entilted ‘Summary of submmtted mmput on awr preheatmg and MO,
emissions and proposal for revised WOy BAT-AELs (BAT 20) (uploaded i BATIS on
13/1/2021);
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¢+ EUROFER comments made on the revised FMP BREF daft BAT conclusions (October 2020
Version) (uploaded in BATIS on &/11/2020)

« FEUROFER submission entitled “Anr preheating in post-beat treatment for beavy plates:
mfluence on MOy emszsions, applicabibity restmchions and techmical presemtafions from
suppliers” (uploaded in BATIS on 06/11/2020);

* FEUROFER comments made on the revised FMP BREF BAT conchisions (March 2020
Version) (uploaded in BATIS on 20/3/2020);

* EUROFER document enfifled “List of cnfical issues to address during FMP BREF Fmal
Meeting” (uploaded mm BATIS on 20/3/2020);

+ FUROFEER. document entified “NiOy emmssions and air preheating comelation’ (uploaded m
BATIS on 20/3/2020);

* FEUROFER submission to be incleded in the FAMP BREF entiled ‘List of steal products’
{uploaded in BATIS on 20/3/20200;

« EUROFER document entifled ‘input pest 2™ FMP BREF data assessment workshop’
{uploaded in BATIS on 17/12720159);

* EUROFER comments to the key topics listed for the FMP 2™ Data Workshop (uploaded in
BATIS on 26/1172019);

+ FUROFEE. document enfitled ‘N0 emissions example from CELSA NOEDIC™ (upleaded
BATIS on 1272/2019);

= EUROFER document entitled ‘List of actons undertaken from the FMP Data Workshop on
23-24/01/2019 to improve the data basis” (uploaded in BATIS on 62/2019);

¢+ FUROFEER. document entitled “Relaton between MOy and air prebeating at ArvcelorMittal
Bremen’ (uploaded m BATIS on &/2/2019);

* FEUROFER submission to be included m the FMP BEEF providing example plot with
contmuous measurements of MO emssions from fumaces over the wyear provided by
Arcelorhital Fos™ (uploaded m BATIS on 672201 9);

* FEUROFER submission to be included m the FMP BEEF providing example plot with
contmuous measuwrements of NOyx emussions from fumaces provided by Tata Steel Donuden
shewmg WO fluctuahions over the year (uploaded m BATIS on 62/2019);

* FEUROFER comments on the Draft Graphs and the Data Tables submitted by the EIPPCE on
14/12/2018 (uploaded in BATIS on 21/1/2019);

= FEUROFEE. inputs on new or amended BAT candidates {uploaded in BATIS on 4/9/2018);

* FEUROFER document enfitled ‘Template for FMP EFEI initial positions - EUROFER. position’
{uploaded in BATIS on 29/4/2016);

« FEUROFER document enbiled “Update wish-hst EUROFER’ (uploaded m BATIS omn
17220186},

+ FMP BEEF (2001 version).

EIFPCB aszzessment
The documents and mformation referred to 1o the split view were avalable on time.

Vahdity of supporbing rationale:

* For a specific plant (243 HR), the mformation supphed by EUROFER mdicates a comelation
between high air preheating temperatures and MOy emissions.

#* The data collechon shows that there are a few examples plants nang high ar preheating
temperatures (e.g. = 400 *C) with maximmm N0y emission concentrations above 3530 mg™m®
when usmg less than 50% COG in the fiuel mix.

* The data collechon shows that there are some example plants vsing high air preheating
temperatures (e.g. = 400 *C) with maximmum N0y emission concentrations above 550 mg™m®
when usmg more than 50% COG m the foel o

EIFPCE conclusion
Takang these aspects mto account, the FIPPCE considers that the split view representing the opimion of
EUROFEER. supported by CZ and SE fulfils the conditions set out m Section 4.6.2.3.2 of Commission
Implementing Decision 2001271 1%EU. This sphit view will therefore be reported i the "Concluding
remarks and recommendations for future work” chapter of the BREF.
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A possible formulation of this split view could be:

Alternatre
BAT Dissenting view Expressad by proposad
300 mg N fwith
ude @ new jfootmote for reheating high air preheating
imtermediate  heating and  posi-heati and a share qf coke
n wsing other fuels as follows: ,j oven gas or gf CO-
Thhghﬂ'md’qf&sﬁ.ﬂ"ﬂw rich gas from
00 mgNm' when kigh air preheating is] ferrochronium
pplied and when the share af coke oven production < 50% of
BAT 20/ E® or gf CO-rich gas from forrochrominm| EUROFER, snergy input)
Table 0.6 oduction iz < 50% of energy input. supported by CZ
’ and SE S00 meNm® (with
[f high air preheating iz wsed im kigh air preheating
rombination with a high share aof co and a share of coke
en gas or of COwich gas oven gas or gf CO-
hromium preduction (= 50% rich gas from
amargy imput), the higher end of the BAT- ferrochronmium
range is 800 mgNm' ™ production = 30% of
energy input}
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The European Steel Association (EUROFER) AISBL | Avenue de Cortenbergh, 172, 1000 Brussels, Belgium
Page | 64 +32 373879 20 | mail@eurofer.eu | www.eurofer.eu | EU Transparency Register: ID 93038071152-83



I
EUROFER

235 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock reheating, intermediate heating and post-heating
when using fuels other than 100% NG (EEB)

Conclusion of the meeting

Shde 169 fBAT 20/ Table 9.6:

Table 9.6: BAT-associated emission levels (BAT-AFELs) for channelled NOx emissions te air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
hot rolling

- BAT-AEL Indicative emission
Parameter | L7P® % Specific Uit (Draily average or (Daily average ar
fmel Process a‘retagemru’ﬂ:e average over the
sampling period) - iod)
Reheating,
N0, Orther imtermediate y R
fals heating post- mg/Nm 100-350 (") No mdicative level
heating
(") The hizher end of the BAT-AE] mnge may be exceeded when nsing a high share of coke owen gas o1 of CO-nich
g2 fom fermochrominm production (eg- = 50 % of energy input) In this case, the hipher end of the BAT-AEL
nnge:sSSDmg'Nm’

Sphit view summary

EEE proposes to delete footnote (') or to amend it as follows (proposed amendments are i bold):
Subject to a validated Ardcle 15(4) IED derogation, the lngher end of the BAT-AFL range may be
higher and up to 550 mgMm® when using a high share of coke oven gas or of CO-rich gas from
farrochrommm production (=50% of energy mput).

The spht view iz accompamied by the following rationale

*  First, a wording ahgmment (‘may be kigher and up t0™) 15 proposed to adapt to the forpmlation
used in other simlar BAT conclusions (e.z. BAT 19 and Table 9.25 - conclusion slhide 108).

# The mbonale belind this spht wiew 15 consistent with the rationale provided previcusly for
BAT 19 (footnote (%). Footnote 1 allows to emit (up to 5.5 times) more NO,, when a high share
of COG or CO nch gas from ferrochrommum production 1s combusted, despite the fact that the
appheation of secondary De-N0, techmiques (SCE/SMNCE) would enable not to excesd N0,
emssions of 200 mgMm®, irespectively of the fuel types used

# The BAT examples from the Nordic ron and steel mdustry report menhons that SCE 15
apphed m the FMP sector for vanous emassion sowrces, such as mixed acid pickhng, annealing
rolling hnes, with a “typacal N0, reduchon efficiency of 70-907%". The mformation is from
2015 and refers to an existing plant (Catokumpu Stainless Tormio Plant in Finland | See Page
98 of thas report).

¢ Inparticular, EEB considers that footnote (') is unnecessary for the following reasons:

o The FMP plant operator has options for controlling NO, emissions mncluding blending
COG with fuels having lower MO, formation potential switching o electrical heating, or
implementing secondary abatement techniques such as SCE or SNCE.

o The data supplied by the reference plants justify a higher end of the BAT-AEL range up to
200 mg™m®. For instance, reference plants 08-09 HEE, 37 HR1, 178 HR2, 221 HR2-2, 37
HE1-C, 110 HR2-2C reported values below 200 mg™m® despite using fuels other than
NG (abowe 50%). All these plants (except 110} apply primary techmgues. The same
applies to post-heating firmaces (See reference plants 94 HR2-3, 157 HE1-4, 08-0% HE3,
300 HE2, 300 HE3, 243 HR 5).

o If concentrations above 200 mg'm® oceur, specific abatement techmiques can be applied,
especially SCE. One reference plant actually uses the SCE techmigque (110 HE2, Tata Steel
Ummiden). This plant achieved yearly average values between 197 and 224 mgMm'. The
share of coke oven gas was between 43% and 55%. It demonstrates that SCE. 15 apphicable
even when the share of coke oven gas 15 above 50%.
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o SHCE to abate NOx-emissions can be apphed at FMP plants. Optomised reacton
conditions can be achieved if a sufficient long reaction hne 15 reahised in combination with
15 applied at many waste Incineration plants which can achieve N enu=sions below 100
mzNm’.

# At the final meeting, industry indicated the need to mamtam fosinote (1) due to cost-benafit
considerations (related to de-MNQ. techmques) and the availabibty of fuels with low MO,
formahion potental This 1s a typical example of an Article 15(4) IED derogation and the
application of the footnote should be subject to an official Article 15(4) [ED derogation where
a cost-benefit assessment should be provided in a transparent manner.

*  Although this proposal is linked to how fostnote (') may be implemented in the permit review
phase and therefore could be considered as an mmplementation 1ssue, EEB conmuders that ths
footnote has to be based on economuc (cost-benefif) consideratons rather than techmical
aspects.

Information on which the sphit view iz bazed

*  Comments provided by EEB on revised D1 (EEB 16 and EEB 17);

#  Comment provided by EEB on the revised BAT conclusion version cirenlated 1 October 2020
(EEB 8);

* Emissions data provided from reference plants mdicated m the mtonale found in Fizures 2.50
and 2.51;

* BAT examples from the Nordic iron and steel industry (Available in BATIS — Reference M.
174 of the FMP BEEF)

. Qemmmhﬂmllﬂfmﬂﬂmxmwﬂsm

= WI BR_EF (:wallable at WL e

EIPPCB azsessmeni
The documents and mformation referred to 1n the split views were available on time.

Fa]:xhtjrufﬂlppmhﬂgﬂtmnah
The data collection shows that there 15 only one HR plant {in rebeating) which reported the use
of SCE as an end-of pipe abatement techmaque for N0y emissions.

* SCR/SHNCE 15 pot always apphbicable m hot rolling and cold rolling plants; a3 pumber of
applicability restnchions have been inchuded in the BATC for these two techniques (techniques
(i) and () / BAT 20). In particular, for SNCE, the temperature of the waste gases i FMP
firnaces 15 usually low compared to the optimmum operating temperature window. The use of
SMCE has not been reported at any of the plants from the data collechon.

* The BAT conclusions are the reference for sethng permit condiions based on the BAT-AFL
range. On the other hand  Article 15(4) is used to set less stirmgent Emission Limit Values, if a
wvahd assessment shows that BAT-AFl: would lead to disproporbionately hagher costs
compared to the emvironmental benefits. Therefore, 1f 15 not possible to mx the BAT
conclusions and Article 15(4), which serve two very different purposes.

* The higher end of the BAT-AFL range iz set at 350 mg™m® when using fuels other than
100% MNG. Only a minonty of plants have reporfed MOy emmssion concenfrations belowr
200 mgMm® under such conditions and therefore it 15 unclear why the higher end of the BAT-
AFL should be sat at 200 meMm® instead.

#* There are a number of emission points in the data collection wsing = 50% COG that did not
achieve MOk concentrations balow 350 mg/MNm'. For this reason, footnote (V) was
incheded.

EIPPCEB concluzion

Talang these aspects mto account, the EIPPCB considers that the split view representing the opimion of
EEE does not fulfil the conditions set out in Section 4.6.2.3.2 of Commussion Implementing Decision
201X119EU. This spht view will therefore not be reporied m the "Concliding remarks and
recommendations for future work” section of the BEEF.
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2206 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock reheating, intermediate heating and post-heating
when processing high-alloy steels (EUROFER)

Conclusion of the meeting

Shdes 169-170/ BAT 20 / Table 8.7:

Table 9.6: BAT-associated emission levels (BAT-AFELs) for channelled NOx emissions te air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
hot rolling

BAT-AFL Indicative emission
Type of Specific . (Draily average or
Parameter el Umit aver the (']‘]':rﬂ.}'g:‘n'!::rgtﬂ:r
sampling period) sampli ind]
New plants: 80200
Eeheating mgNm* | Existing plangs: 100—
100 % 300-350
natural -
mas I"‘;'Em?m" mg/Nm* 100-250
NOx Postheating | maNm 100200 No mdicatve level
Beheating,
Cither imtermedizte 5
fizals heating, post- mEHm 100-350 (")
heainz
(}Ttn hghamdnfﬂleﬁ;ﬂﬂﬂmng&mhem:&hdﬂmuﬂngahghshmoft&e owen gas or of CO-rich
from ferrochromiam production (G = 50 % of energy input) In this cass, the higher end of the BAT-AEL
H.IJEEJE. 550 meHom'.

Split view summary

EUROFER proposes to include a new footnote mm Table 9.6 for rebeating (pew and exastmg plants)
when using 100% NG and reheating, intermediate heating and post-heating when using other fuels for
processing high-alloy stesls, e g stainless steel stahng that “The higher-end of the BAT-AFL range
mzy be exceeded when processing high-alloy steels, e.g. stainless steel. In this case, the nugher end of
the BAT-AFL range is 450 mgMm™.

The spht view iz accompamied by the following rationale

¢ In the hot rollng of stainless steel slabs, the aim of the treatment in the firnaces is to enhance
the metallwgical properties of the steel. For stainless steel and high-alloy steels (see Section
11.3 of the FMP BEEF revised D), this requres specific corcumstances such as excess
oxygen and ngher temperatures to stimmlate the formation of an cxide layer (scale).

*  Without a sufficently thick and wniform scale formed durmg reheatmg m bot wlling, dwect
contact befween the bare metal surface and the surface of the work roll will eventually oceur,
causing the formation of a suwrface defect called “stocking’. The formation of such defects
mevitably causes the detenoration of the swrface quabty of the final product, cawsme yield
losses and a need fo reprocess the non-marketable matenal. By mereasing the oxygen confent
from 4% to 10%, the amount of scale formed increases by apprommately 19%, measured by
the mass change of the test specimen For stamless steel an omidisimg atmosphere with
minirmum 5-7% oxygen 1s needed.

# The ocowrence of excess oxygen in the combuston process 15 a fact well known for having an
mmpact on higher NOy concentration in the waste gas. For this reason, the specific
circumstances required to achieve metallorgical properhes of the steel in stainless will also
result m hgher N0y emissions.

* The proposed BAT-AEL ranges for N0y do not take mto account the process constraints of an
excess oxyvgen atmosphere (high (b)) and lngh tempersture needed to achieve the guality
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requirements n heatng of stainless steel before roling. These necessary corrumstances canse
higher MOy formation and nmst be addressed.

* Collected data for stamless steel durmg the review process (11 installations, SE plants not
included due to expression of emissien values in mg/MT) show a mean value for MOk of the
‘average chservations’ of 348 mg/MNm' at 3% O, almost equal to the proposed upper end of
the BAT-AFIL range for reheating using either NG or other fuels (350 mg™m® at 3% O
Anahysing the vanaton of the data shows a mean vale of the “maximmm observations” of
450 mzMm® at 3% O,

* The upper end of the BAT-AFL range mmst melude the varations that anse from different
firnaces and processes In combination with suzgested BAT techmques. The upper end of the
BAT-AFL range 15 currently not representative of stainless stes]l procesang. To ensure the
future possibility to produce high-quality stamless steel, the upper end of the BAT-AFEL must
be increased fo cover the mean value of the average and maximm cbservations relating to
stamless steel.

Information on which the sphit view iz based

* FEUROFER dorument entitled “Summary of submtted mput on excess oxygen atmosphere and
N0y in rebeating of stamless steel” (uploaded m BATIS on 18/1/2021);

* FEUROFER comments made on the revised FMP BEEF draft BAT conclusions (October 2020
Version) (uploaded in BATIS on &/11/2020)

* FEUROFER document entrfled “List of cnfical issues to address dunng FMP BREF Fmal
Meeting” (uploaded i BATIS on 20/3/2020);

* EUROFER document enfitled ‘Emissions fo air from heating: BAT 18, BAT 19 and BAT 207
{uploaded in BATIS on 20/3,/20200;

* FEUROFER submission to be incleded in the FMP BREF entiled ‘List of stesl products’
{uploaded in BATIS on 20/3,/20200;

# FI comments made on the revized FMP BREF BAT conclusions (March 2020 Version)
{uploaded in BATIS on &/3,/2020);

+ EUROFEER comments to the key topics listed for the FMP 2™ Data Workshop (uploaded in
BATIS on 26/1172019);

* Compiled hst of comments on D1 {uploaded im BATIS by the EIPPCE on 17/6/2019).

EIFPCE assezsment
The documents and information referred to in the split view were available on ime.

WValidity of supporting rationale:

# Information on the mezsured oxvgen content mn the waste gas was not systematically reported
in the questionnaives. Sometimes, plants directly reported the emission concentration values
already corrected to 3% Ok or 5% O; without gring any firther information on the zctoal
mezsured vahie in the waste gas.

* However, there is evidence from the data collection that rebeating, infermediate beating and
post-heating furnaces producing gh-alloy steel are opersting under condibons where the
oxygen content m the waste gases excesds 5-T%.

* In reheating when using 100%% NG and in mheating, infermediate heating and post-heating
when usmg other fuels, the data collechon shows that some emmssion points reported
maxirmm N0y emission copcentrations = 350 mgMm® with 2 measured oxygen content in the
waste gas above 10%.

EIPPCEB concluzion

Takang these aspects mto account, the FIPPCE considers that the split view representing the opimion of
ﬂ]RDFERMEhﬂEnm.&hmssﬁmimSﬂm4ﬁZ32qummlmplmhngDeM
201X1I9EU. This sphit wview will therefore be reported m the "Concluding remarks and
recommendations for fiuture work” chapter of the BREF.

A possible formmlation of this split view could be:
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Alternatve
BAT Dissenting view Expressed by proposed
a new footnote for reheating (new
axisting plants} when using 100%: NG,
for reheating., intermediate heati
BAT 20/ post-heating when using other fusls
Table 0.6 lows: “The higher end of the BAT- EUROFER 450 me/ N
’ may be exceeded when processi
allay steels, e.g. stainlezs steel In
&, the higher end of the BAT-AEL r,
450 mg/Nm'. ™
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227 Higher end of BAT-AEL range for channelled NOx emissions to air
from high-temperature heat treatment in feedstock post-heating
when using 100% NG (EURCFER)

Conclusion of the meeting

Shde 169/ BAT 20/ Table 9.6:

Table 9.6 BAT-associated emission levels (BAT-AFLs) for channelled NOx emissions to air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
hot rolling

BAT-AEL I.-mumh::lmmm
Type of Specific - (Draily averaze or

Parameter fmel Umit aver the (Doaily n'!:rlg:hlr

prodess m’ Erage period) m'lmgemrer 1]

sampling period)

100 %
MOy natural Post-heating | mgMm* 100-200 Mo indicative level
FAs

Sphit view summary
EUROFEF. proposes to amend the higher end of the BAT-AEL range to 250 mgMm® for hizh
termperature heat treatment in post-heatmp when wang 100% NG,

The split view iz saccompanded by the following ratonale summary

*  When locking at Figure 2 65 of the FMP BREF revised D, approsamately 30-40% of the heat
treatment firnaces have a vanahion m the emmssion level that exceeds the upper level of the
BAT-AFL (200 mg/Nm®).

* Figure 2,63 of the FMP BEEF revized D1 shows many specific beat treatment processes result
1 lower air prebeating temperatures. However, high-temperature processes resulting m hagher
air prebeating temperatures (=400 “C) often occur in post-heating. In particular, thas 15 the case
when the feedstock 1s heated up to 300 °C (normalismg).

*  Such higsh-temperature heating of materials 1s used 1o all processes m general, and specifically
in post-heating i HE.

#  Moreover, post-heating furmaces operate more 1ntermattently and use many different heating
regimes to achieve specific physical or mechanical properties. Therefore, the process can be
less efficient than other heating processes in HR where the ohjective is to heat the rolling
stock as quickly and umformly as posmible to rollng temperature.

Information on which the sphit view is bazed

+ FEUROFEER. propesed amendments to BAT 20 Tables 9.6 (HE), 9.7 (CR) and 9.9 (HDC)
{uploaded in BATIS on 27/1/2021);

* FEUROFER document enttled ‘Summary of submmtted input on awr preheatmg and N0,
emussions and proposal for revised MOy BAT-AFLs (BAT 20) (uploaded in BATIS on
13/1/2021);

+ EUROFEFR. comments made on the revised FMP BREF draft BAT conclusions (October 2020
Version) (uploaded m BATIS on &/11/2020)

+ EUROFEER submussion to be included m the FAMP BREF entiled ‘List of steel products’
{uploaded in BATIS on 20/3/2020);

*  Comment ES 20 on the revised draft FMP BAT conclusions (March 20200,

*  Comment IT 25 on the FMP BEEF DI1.
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EIPPCB azsessment
The documents and mformation referred to 1in the split view were avalable on time.

Validity of supporting rationale:

* A large majornity of post-heating firnaces in the data collection are operating with 100% NG,
high air preheafing temperatres (= 400°C) and/or high tarpet temperatures (= 900°C) that
reported N0y emission concentrations below the higher end of the BAT-AFEL range (Le.
= 200 mgMm®). However, under the same operating conditions, there are a hmited number of
plants that also reported N0y emssion concentrations above the higher end of the BAT-AFL
range (ie. = 200 mzgMm®).

EIPPCEB concluzion

EUROFER. fulfils the condifions set out m Section 4.6.2.3.2 of Commission Implementing Decision
2012119EU. This spht wview wall therefore be reported m the "Concluding remarks and
recommendations for fiuture work” chapter of the BREF.

A possible formmlation of this split view could be:

Alternatve
BAT Dissenting view Expressed by proposed
conclusion level (if anv)
Increase the higher emd of the BAT-AEI]
BAT 20/ fange for NOy emizsions in feedstock post- ELR Nt
Table 0.6 fheating when using 100%: manmral gas io OFER 230
250 mg/Nm'.
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228 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock heating in cold rolling when using 100% NG and
high air preheating (EUROFER, supported by SK)

Conclusion of the meeting

Shde 174 /BAT 20/ Table 9.7:

Table 9.7: BAT-associated emission levels (BAT-AFLs) for channelled NOy emissions to air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
cold rolling

BAT-AEL Indicative emission level
Parameter | Type of fuel Undt (Draily average or average over (Draily average or average over
the sampling period) the sampling pericd)
O m}]ﬂ;;jh mgMNm* 100-230 (%) No indicative level
(%) The higher end of the BAT-AFL ramze may be exceaded in contmumas anpealmg . In this case, the higher end of the BAT-
AEL ranpe iz 300 megNm'.

Sphit view summary

EUROFEE. (supported by SKE) proposes to inclode a new footnote m Table 9.7 when using 100%
natural gas statimg that: “For exstimg plant=, the higher end of the BAT-AFL ranpe may be exceedsd
when high air preheating is applied In this case, the ligher end of the BAT-AFL range is
400 mgMm*.

The spht view iz accompanied by the following rationale swmmary

*  Analysis of the data for batch anmealing (Figure 345 of the FMP BEEF revised D1) shows
that, dependimg on when the N0y measnrement tock place, the N0y value is inflnenced by
vanable air preheating temperatures. The hgher MOy values are associated with hogher
amnealing temperatures (700-750 °C) whach are 50-10{°C higher than most of the other plants
{zee 200 CR-2; 115 CR-1; 45 CR-1; 45 CR-2; 209 CR-3). EUROFER. provided an analysis of
Figure 3.45 of the FMP BEEF revised D], where a clear tendency for higher N0y values
when the operating temperature 15 higher than 700 “C and up to 750 °C can be seen In
particular, there are a mumber of values maching 400 mgMm®, both for maxdmmm
concentrations and average concentrations. These higher annealing temperafures are associated
with higher air prebeatmg ternperature (= 400 °C) to save energy. See Figure 3 3] m Chapter 3
of the FMP BEEF rewvised D], showmg an example for Plant CE115 where clear evidence 15
gven of lngher air preheating temperatures up to 550 °C.

* In Figure 345, Plant CR115 (wnth a lugh annealing temperature) 1= the only plant with flue-
gas recirculation but =till only able to achieve 281-315 mgM™m' This has to be taken into
account when balaneny low-NOyx techmques versus usmp awr preheafing to improve energy
consumpion.

*  New measurements weme reported by a MS for Plant 158 CR-1 following the mmstallation of
new low-N0y bumers m 2017-2018 and wath NG used as a foel. Some of the very first
measwements show values above 250 mgMm' at 3% O (165-235 mgMm®). The TWG
member concluded that when aw preheating 15 appled, 1t may not be poszble to keep MO,
emissions below 2350 mgMm®.

# It is important to take mto account the maximum concentrations when derving BAT-AFLs
preheating.

* In batch annealmg, it 15 very difficult to mmplement BAT 20 techmiques (1), {j) and (k): there
are no batch ammealing hines with SCE. known 1n Europe and SMCR 1= not possible because the
temperature range of this technique is not achieved. This is acknowledzed m the draft BAT
conclusions.

* In Figure 3.45 of the FMP BREF resised D, contimaous annealing lines are using radiant tube
buwrners. The use of radiant tube baorners will make 1 impossible to use BAT 20 techmaues £, g
and h (a5 acknowledzed m the draft BAT conclusions) while applicability restrictions (lack of
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space and the need to be m the optinused temperature windows) alse exst for techmgues (1),
{7} and (k).

*  The rationale provided by EUROFER in Section 2.2.3 related to the effect of burner power on
consumpiion are also valid for thes split view but are not repeated agam here.

Information on which the sphit view is based

* EUROFER proposed amendments to BAT 20 Tables 9.6 (HR), 9.7 (CE} and 9.9 (HDC)
{uploaded in BATIS on 27/1/2021);

* EUROFEER document entitled ‘Summary of submmtted input on air preheatmg and MO,
emussions and proposal for revised NOx BAT-AFLs (BAT 20) (uploaded in BATIS on
13/172021);

* DE comments made on the revized FMP BEEF BAT conclusions {(October 2020 Version)
{uploaded in BATIS on T/11/20200;

¢* DE document entitled “Sample caleulation for MOy reduction by miting s preheating m
batch annealng firnaces’ (uploaded in BATIS on 7/11/2020);

+ FEUROFEER. comments made on the revised FMP BEEF BAT conclusions (October 2020
Version) (uploaded in BATIS on &/11/2020)

* FUROFER document entitled “Swrplus emergy when lpmitimg air preheating m batch
amnealing” (uploaded in BATIS on &'11/2020);

* FEUROFER comments made on the revised FMP BREF BAT conchusions (March 2020
Version) (uploaded in BATIS on 20/3/2020);

* FEUROFER document enfitled “List of enfical issues to address during FMP BREF Fmal
Meeting” (uploaded i BATIS on 20/3/2020);

# FEUROFER document entitled °Additional comments on NOx and ar preheating in batch
amnealing” (uploaded in BATIS on 20/3/2020);

* Figure 3.32 — NOyx emussions from feedstock heating in CR uwsmg 100% NG (uploaded in
BATIS on 20/3/2020);

+ FEUROFER. document entifled ‘mput post 2® FMP BREF data assessment workshop’
{uploaded in BATIS on 17/1272015);

+ EUROFEER comments to the key topics listed for the FMP 2™ Data Workshop (uploaded in
BATIS on 26/11/2019);

= FEUROFER document entitled ‘List of achons undertaken from the FMP Data Workshop on
23-24/01/2019 to improve the data basis” (uploaded in BATIS on 62/2019);

* FEUROFER comments on the Draft Graphs and the Data Tables submitted by the EIPPCE on
14/12/201% (uploaded in BATIS on 21/1/2019);

= FEUROFEE. inputs on new or amended BAT candidates {uploaded in BATIS on 4/9/2018);

* EUROFER document enfitled ‘Template for FMP EEI initial positions - EUROFER. position”
{uploaded in BATIS on 29/4/2016);

# FEUROFER document enbiled “Update wish-hst EUROFER’ (uploaded m BATIS omn
1722018},

+ FMP BEEF (2001 version).

EIFPCB aszzessment
The documents and mformation referred to 1o the split view were avalable on time.

Vahdity of supporbing rationale:

* The applicabibty of SCE/SNCE. in batch annealing was discussed duning the final meeting and
it was acknowledged that the applicability of these techniques may be restncted due to the
wvarying temperatures durmg the ammealing evels. Furthermore, for SMCE, the applicabality 1=
reaction.

* The data collection shows that there are batch annealing and contmuows annealing plants using
100% NG with annealing termperatures = 700 °C which reported My emission concentrations
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abowve the higher end of the BAT-AFL range (1e. 250 mgMm® for batch anneabng and
300 mgMm® for contimmons annealing).

EIFPCE conclusion

EUROFEE. and SE fulfils the conditions set out in Section 4.6.2.3.2 of Commizssion Implementing
Decision 2012/11%EU. Ths spht view will therefore be reported in the "Concluding remarks and
recommendations for foture work" chapter of the BREF.

A possible formmlation of this split view could be:

Alternatmve
BJ!LT Dhissenting view Expressed by proposed
conclusion lewvel (if amy)

limend foomots ©) as follows: “The higher]
af the BATAEL range may be

%:bj;azg; when high air preheating i EUROFER, SKE 400 mgNm'
: ied. In thiz case, the higher end of the
BAT-AFT range iz 400 mgNm'. "
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229 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock heating in cold rolling when using fuels other than
100% NG and high air preheating (EUROFER, supported by SK)

Conclusion of the meeting

Shde 174 /BAT 20/ Table 9.7:

Table 9.7: BAT-associated emission levels (BAT-AFLs) for channelled NOy emissions to air and
indicative emission levels for chanmelled CO emissions to air from feedstock heating im
cold rolling
Tvoe of BAT-AEL Indicative emission level

Parameter el Uit (Dhaily average or aVerage over (Daily average or average over

the sampling period) the sampling pericd)
MO, fasls mzHm' 100-300 () o indicative level
(") The hizher end of the BAT-AFEL ranze may be excesded when usng a high share of coke oven gas or of CO-rich gas from
ferrochromium production (Gege = 50 % of ensrpy mput). In this case, the hipher end of the BAT-AEL manpe
is 550 mgMNm'.

Sphit view summary

EUROFEE. (supported by SK) proposes to meclude a new footnote i Table 9.7 when using other fuels
stating that: “For existing plants, the higher end of the BAT-AFEL range is 500 mg/™m® when high air
preheatmg is applied and when the share of coke oven gas or of CO-nch gas from farrochromium
production 15 below 50% of energy mput. If lngh air preheating 1= used 1n combination with a high
share of coke oven gas or of CO-nch gas from ferrochromium production (> 50% of energy mput), the
higher end of the BAT-AFL range 15 800 mz/MNm'™.

The split view iz accompanded by the following rationals
* The rationales provided by EUROFER in Section 2.2.8 are also vahd for thas spht view but
will not be repeated n detail again. Briefly, the rafionales provided are related to:
o the need to consider maximum copcentrafions when deviving BAT-AF] 5;
o the effect of burner power on MO, emissions;
o the appheability of BAT 20 techmigues (i), (j), and (k) in batch ammealing and
techmques (f), (g) and (h) n confimuous annealmg;

o the relationship between lmiting air preheating and mereasmg energy consumption.

Information on which the sphit view is bazed

+ FEUROFEFR. proposed amendments to BAT 20 Tables 9.6 (HE), 9.7 (CR) and 9.9 (HDC)
{uploaded in BATIS on 27/1/2021);

* FEUROFER document enttled ‘Summary of submmtted input on awr preheatmg and N0,
emussions and proposal for revised MOy BAT-AFLs (BAT 20) (uploaded in BATIS on
13/1/2021);

# DE comments made on the revized FMP BEEF BAT conclusions {October 2020 Version)
(uploaded in BATIS on 7/11/2020);

* DE document entitled “Sample calculation for MOy reduction by miting s prebeating m
batch annealmg firnaces’ (uploaded 1n BATIS on 7/11/2020);

* FEUROFER comments made on the revised FMP BEEF BAT conclusions (October 2020
Version) (uploaded i BATIS on &/11/20207;

* EUROFER document estitled “Swrplus emergy when lmmtng air prebeating m batch
amnealing’ {uploaded in BATIS on &/11/2020);

+ FEUROFER. comment: made on the revized FMP BEEF BAT conchizmons (Mdarch 2020
Version) (uploaded m BATIS on 20/3/20207);

+ EUROFER document enfifled “List of crfical issues to address during FMP BEEF Fmal
Meeting’ (uploaded m BATIS on 20/3/2020);

* EUROFEF. document entitled °Additional comments on My and air prebeating in batch
amnealing” {uploaded in BATIS on 20/3/2020);

ETPPCB/FMF BEEF — Split view assessment Jume 2021 M

The European Steel Association (EUROFER) AISBL | Avenue de Cortenbergh, 172, 1000 Brussels, Belgium
Page | 75 +32 373879 20 | mail@eurofer.eu | www.eurofer.eu | EU Transparency Register: ID 93038071152-83



I
EUROFER

+ FEUROFER. document entiled ‘mput post 2® FMP BREF data assessment workshop’
{uploaded in BATIS on 17/1272015);

+ EUROFEER comments to the key topics listed for the FMP 2™ Data Workshop (uploaded in
BATIS on 26/11/2019);

+ FUROFER document entitled ‘List of actons undertzken from the FMP Data Workshop on
23-24/01/2019 to improve the data basis” (uploaded in BATIS on 62/2019);

* FEUROFER comments on the Draft Graphs and the Data Tables submitted by the EIPPCE on
14/12/201% (uploaded in BATIS on 21/1/2019);

= FEUROFEE. inputs on new or amended BAT candidates {uploaded in BATIS on 4/9/2018);

* EUROFER document enfitled ‘Template for FMP EEI initial positions - EUROFER. position”
{uploaded in BATIS on 29/4/2016);

# FEUROFER document enbiled “Update wish-hst EUROFER’ (uploaded m BATIS omn
1722018},

« FMP BREF (2001 versiom).

EIPPCB azsessment
The documents and mformation referred to 1n the split view were avalable on time.

Vahdity of supporbing rationale:
* The data situation related to foedstock heating in cold rolling when using other fiels may be
summansed as follows:

2 In total, § EPs reported MOy emission concentrafions with other fuels for feedstock
heating in cold rolling. Chit of these, only two EPs reported the use of 100% COG wath
mximmNOxmmhaﬁmsuf3ﬂ3mg.'Nm’am1945mgﬂﬁn3(mmgeNﬂx
concentrations of 143 mpMo' and 612 mgMm', respectively). The
cmmmmmmmdwﬁﬂmemmwﬂfaﬂ
750 °C, respectwvely. Unfortunately, no mformation on the actnal awr preheating
temperatures was reported for these data pomts, which does not allow the identification

o There are no example plants 10 the data collechion using less than 50% COG in the fioel
mix that reported data for MOy emissions.

EIFPCE conclusion

Takang these aspects mnto account, the EIPPCE considers that the split view representing the opimion of
EUROFEER. supported by SE does not fulfil the condiions set out in Section 4.6.2.3.2 of Commission
Implementing Decision 2012/ 11%EU. Ths spht view will therefore not be reported m the "Concluding
remarks and recommendations for future work" sechion of the BREF.
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2.2.10 Higher end of BAT-AEL range for channelled NOx emissions to air
from feedstock heating in hot dip coating when using 100% NG or
fuels other than 100% NG and high air preheating (EUROFER,

supported by SK)

Conclusion of the meeting

Shde 180 /BAT 20/ Table 9.9:

Table 28: BAT-associated emission level (BAT-AFL) for chanmelled NOy emissions to air and
indicative emission level for channelled CO emissions to air from feedstock heating in hot
dip coatimg

BAT-AFL Indicative emission level
Parameter Undt (Draily awverage or average over the (Draily average or average over the
sampling peried) sampling pericd)
N0k mz/Mm! 100300 ' 250 Ho indicative level
(] mzMNm' Mo BAT-AEL 10100
(") The higher end of the BAT-AEL range may be exceeded when using a high share of coke oven gas or of CO-nich gas from
ferrochromium production (eg =50 % of enerpy mpet). In this case, the hicher end of the BAT-AEL mamee
is 550 mg/Nm'.

Sphit view summary
ﬂ]RDFER{mmdhyEmmpmmmnhﬂeaWMmTabh?ﬂmﬂlﬂt “For
emsting plants, when high awr preheating 1= apphed the higher end of the BAT-AFL range 15
500 mg™Mm® when using 100% WG or other fuels meluding coke oven gas or CO-nich gas from
ferrochrommm production (= 50% of energy input). When high air preheating is applied and when a
high share of coke oven gas or of CO-nch gas from forochrommm producton (= 50% of energy
inpuf) 15 used, the higher end of the BAT-AFL range 15 800 mgMNm™™.

The split view iz accompanded by the following rationale

# Informaton provided by one TWG member mm October 2020 supports NOx concentrations
abowve the proposed lngher end of the BAT-AF] range i the case of air preheating
temperatures in the range of 400°C. In thas case, N0y concentrations range between
300 mgMm’ and 550 mgMm®. Additional supporting information has been provided by
EUROFEER. to show the comelaton between MOy emussion concentrations and the ar
preheating temperature mn hot dip coating.

* There 15 only one BAT-AFL range for both natural gas and other fuels. Lockmg at the data
from Figure 5.17 of the FMP BREF revised D1 showing that a few emssion points breach the
500 mg™m® mark, it would have been reasonable to miroduce a specific footnote to account
for higher MOy levels (with or wathout COG = 50%).

# The mhonales provided by EUROFER in the Section 2.2.3 related to the need to consider
maxnmm NOx emission concentrafions when derming BAT-AF] =, the effect of bumer power
on N0, emssions, the apphicability restrictions of some of the techmques 1dentified as BAT
for NOx emiszions reduchon, and the relzhonship between lhrmting air preheating and
Increasing energy consumpiion are also vabd for this split view but will not be repeated agam
here.

Information on which the sphit view is bazed

+ FEUROFEFR. proposed amendments to BAT 20 Tables 9.6 (HE), 9.7 (CR) and 9.9 (HDC)
{uploaded in BATIS on 27/1/2021);

+ FEUROFEER. document entifled ‘Summary of submutted input on air preheatmg and MO,
emissions and proposal for revised NOx BAT-AFLs (BAT 20) (uploaded i BATIS on
13/1/2021);

# FUROFER comments made on the revised FMP BREF BAT conclusions (October 2020
Version) (uploaded m BATIS on &/11/20207;
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# FUROFER document entilfed N0y versus energy efficiency” (uploaded m BATIS on
6/11/20200;

* FEUROFEE document showing NOx tests at ArcelorMittal (uploaded m BATIS omn
08/10/2020);

* FEUROFER comments made on the revised FMP BREF BAT conchisions (March 2020
Version) (uploaded in BATIS on 20/3/2020);

* FEUROFER document enfitled “List of cnfical issues to address during FMP BREF Fmal
Meeting” (uploaded i BATIS on 20/3/2020);

* FUROFER. document entiled ‘input post 2 FMP BREF data assessment workshop’
{uploaded in BATIS on 17/1272019);

+ EUROFEER comments to the key topics histed for the FMP 2 Data Workshop (uploaded in
BATIS on 26/11/2019);

= EUROFER document entitled ‘List of actons undertaken from the FMP Data Workshop on
23-24/01/2019 to improve the data basis” (uploaded in BATIS on 62/2019);

+ FEUROFER comments on the Draft Graphs and the Data Tables submitted by the EIPPCE on
14/12/201% (uploaded in BATIS on 21/1/2019);

* FEUROFER input: on new or amended BAT candidates (uploaded in BATIS on 4/9/201E);

* EUROFER document enfitled ‘Template for FMP EEI initial positions - EUROFER. position”
{uploaded in BATIS on 29/4/2016);

# FEUROFER document enbiled “Update wish-hst EUROFER’ (uploaded m BATIS omn
1722018,

« FMP BREF (2001 versiom).

EIPPCB azsessmeni
The documents and mformation referred to 1n the split view were avalable on time.

Validity of supporting rationale:
. T]:Ed.ahmahcmmayhemmedasﬁ:ﬂm

T]Eemamnﬂ:uufEPsmﬂndalam]lechnnnpumgmthlm NG that
reported MOy emission concentrations above the higher end of the BAT-AFT. range
(Le. = 300 mgMNm®) and operating at high amr preheating temperatures (= 400 “C).

o Feedstock inz in ot di inz for ing other fuels:
DnhrﬂﬂPsmpurtadﬂlenseufuﬂla'ﬁnlsmﬂndenm}r
126 HDC-1 (usmg 100% BOF): MOy emmssion concentrations ranged from
145 mpHNm' to 238 mgMNm®, with a mean value (M = B) of 1 72 mgMm®;
= 37 HDC-3 (using 100% COG): MOy emission concentrations ranged from
203 mpNm' to 684 mg/Mm®, with a mean vahue (4 = 10) of 452 mp/HNm’;
= 179 HDC-1 (using 100% COG): NOy emussion concentrations ranged from
297 mgNo' o 1 051 mgMm®, with 2 mean value (N =4) of 632 mgMm’.
Ooby EPs 37THDC-3 and 179 HDC-1 reported using air preheating, with temperatures
of 400 °C and 450 °C, respectively.
There are no example plants in the data collaction that reported MOy ermssions data
when wsing less than 50% COG in the fuel mix.

EIPPCB concluzion
Talang these aspects into account, the EIPPCE conmaders the following:

a. The parts of the splif view representing the opimon of EUROFEE. supported by SK related to
the infroduction of a new footnote to Increase the ngher end of the BAT-AFL ranpe for NOx
emissions m bot dip coating feedstock heating, with high aw preheating, when wsimg 100% NG
or a high share of coke oven gas or of CO-nch gas from ferrochrommm producthon (= 50% of
energy input), fulfil the conditions set out m Sechon 4.6.2.3 2 of Commission Implementing
Decision 201211%EU. These parts of the split view will therefore be reported i the
"Concluding remarks and recommendations for fiture work”™ chapter of the BEEF.
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b. The other paris of the split view representing the opimon of EUROFER supported by SE
related to the introduction of a new footnote to mcrease the higher end of the BAT-AFL range
other fioels mchiding coke oven gas or C0-nich gas from ferrochromium production (= 30% of
energy mput), do not fulfil the conditons set out in Section 46232 of Commussion
Implementing Decision 201271 19EU. These parts of the spht view will therefore not be
reporfed mn the "Concluding remarks and recommendations for fuhome work” chapter of the
BREF.

A possible formmlation of this split view could be:

Alternatmve
BAT conchision Dissenting view Expressed by proposad
level (if amy)
F00 meNm' fwith
imend foomate (1) as follows: “When *’?if; ﬂ{;;ij";é"'g
igh air preheating is applied, the kigher )
of the BAT-AEL range iz 500 mg/Nm] ]
BAT 20/ using 100% NG When high ai| EUROFER "'fm”.g"?"ﬁr“.’j’
heating is applied, the higher end of supported by | MEN Gir preheating
Table 9.9 ) and a share qf coke
he BAT-AFL range iz 800 mg/Nm® SKE of CO-
high share of coke oven gas or gf CO- ﬂvsn.'ghmar
ich gaz from ferrochromium preduction Em g‘ﬂsi ‘ﬁ'::‘
30% of energy input) iz used. uction = 50% of|
energy imput}
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2211 BAT-AEL range and mass flow threshold for channelled NOx
emissions to air from heating the galvanising kettle in BG (PT)

Conclusion of the meeting
Slide 183 /BAT 20/ Table 9.10:

Table 9.10: BAT-associated emission level (BAT-AFL) for chanmelled NOy emissions to air and
indicative emission level for channelled CO emissions fo air from heating the galvanising
keitle in batch galvanisingend-Grem-desdeiocl-drring

BAT-AFL Indicative emission level
Parameter | Unit (Daily average or average over the (Daily average or average over the
sampling period) sampling period)
MO mgHm’ TO—358300 £3 Mo indicative level
co mg/Nm’ Mo BAT-AEL 10-100
e e

Split view summary

PT proposes to reinstate footnote () in Table 9.10 specifying that: “The BAT-AFIL doss not apphy
when the MOy mass flow 15 below 300 g'h” and also to maintan (or not) the mrhal BAT-AFL ranze
that was proposed for MOy emissions from 70 mgMm® to 150 mgMm’.

An alternatmve propesal could be to consider the introduction of a thresheld for the Oy content in the
waste gas above which it is not possible to apply the Oy content comection formmla used to comect
emssion concentration values to 3% Ok (e.g. O; (measured) = 16 %).

The split view iz accompanied by the following rationale

* Looking at MOy data from heating the galvamsing kettle, m Figure 6.10, the O3 measured m
the gaseous emissions for the Portuguese plants (224; 236; 227 and 238) is higher than 15%
and in some cases close to 21%. The data collection shows that such bagh O content ocours
also at other BG plants in Ewrope.

* The Portuguese plants have lowr M0y mass flow emmssions, lower than 500 g'h. The oxygen
content issue was not relevant when footmote (¥) was present becanse all the Portuguese plants
emut were below the threshold.

& N0y enussions data seems to indicate that there 15 no comelation between a high content of 0,
and low MOy mass flow enissions.

*  Applying the formmla for O comection at the 3% O reference level, in cases where hugh O,
content 1= meazsured, leads to very hugh N0y emussion concenfrations that pemalise the
operator.

* In the discussion at the Final TWG Meeting on thes issue, a igher value for the higher end of
the BAT-AFL range was agreed while footnote (*) was delsted.

*  Without comection to the 3% O; level, the NOy emussion concentrations m the Portuguese
phmsaimlawuﬂnnﬂmBAT-ﬂELin&ﬁalbrpmpusedbeﬁumtheFimlMu&ng(ig.'?0-15{]
mgMNm').

* However, when applying the formmla for the O; comection, when the O measured 15 high and
the O reference uzed 1= 3% , the recaleulated MOy emission concentrations become very ugh
and penalise the operator (e.z. a value of 31 mp/Mm® at 16.2% O:, when comrected to 3% O,
leads to an emssion value of 116 mgMmT).

*  Omly two Portuguese plants presented higher values of MOy when they were comected to 3%
Q5 PT224 and PT226-2; however, the measwred values (without Oy comection) were all
substantially lower than the values presented in Figure 6.10. The hgher values result from
applving the formula to comect the Oy content, becanse the O measured 15 lngh

*  Measurements for PT224 show high O content in the gaseous emassions (19.5% and 20 9%:).
In thas case, one may consider that the vahies ame higher than the accepted level for using the
Oy comection formmla, Measurements for FT226 ako show high O) confent (16.2% and
18.1%). At thiz plant, the permmt mmhally conmdered wsmg an O comecton at 3%, but
techmcally 1t was reassessed and concluded not to proceed with such a comrechon to assess
comphance but to use an ELV based on the conceniraton as measwred In these two cases,
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because of the hugh (0 content, the E1.Vs m the peromts do not consider a correction for the O
content.

* Since the real problem identified refers to the application of the comrection at the 3% Oy
reference level, an altermative could be to consider a threshold for the O content above whach
it 15 not possible to apply the O; content correction formmla (when the typical measured O
content 15 ngh e g = 16 %)

¢ Information was gathered about caleulabon of the emission concentrafion at the reference
oxygen level of 3% dry vol-%, by normalismg on the basis of the carbon dicxde generated by
the combustion (as proposed m the BAT conchisions). It was concluded that this formmla can
only be applied when the O measured 15 below 3%.

# The foromla wsed 15 the followmg : Eg = (Op-Ohs' COny) x By where Oy, 15 the percent of the
O reference, Chy 15 the percent of Oy measared, COwy 15 the carbon dioxide concentration
measwred in vol-%s, Ey is the emission concentration measuwred and Ej 1s the emwssion
mmﬁmﬁnﬂmﬂﬁmfemme.ﬁmbmdjnxﬂeismmﬂmmmitis
necessary fo adjust the O concentration using the equation %60n(ad]) = % Oz - % CO vol%
{dry) and to adjust the 00 concenfration usmg the equation %000y (ad)) = %00, + %CO
wol¥e (dry). Therefore, this forrmala can only be considered when Chy 15 belowr 3%,

* In the Fmal Meeting, it was assumed that there were difficulties in the assessment of these data
and there was a peed to collect more mformation on ths 1ssue o the next review process.
Therefore, it was decided to mnchede m the “Concluding remarks and recommendations for
future work” sechon of the BREF that mere information should be collected duning the next
BREEF review on Ny emission data for the batch galvanising sector and especially for plants
equipped with canopy beaters (e g high-temperafure galvanising); therefore, it 1s prudent to
conzider m the final FMP BREF an approach that does not penahse the operators based on the
) content m thewr gaseous emissions.

Information on which the sphit view iz bazed
* Figure 610 ‘NOy and C0 emissions from heating the galvanising kettle {(at 3% oxygen)
{uploaded in BATIS on 04/1272020);
* PT comments made on the revised FMP BEEF BAT conclusions (March 2020 Version)
{uploaded in BATIS on 13/03/2020)
*  (uestionnaires for batch galvanismg Plants PT224 and PT226-2 (uploaded in BATIS) and

EIPPCB azsessment

Some documents and mformation referred to m the split wview were avalable on tme (Le.
questiommaires for Plants 224, 226, 227, 228 and Figure 6.10). However, no comments were received
from PT on the FMP BAT conclusions {(March 2020 Version), mﬂmﬂmsnbseq‘u.mtwmnfﬂle
BAT conclusions (e.z. Octobar 2020 version), concerming Table 9.10 and the WOy emossions of plants
PT224 and PT226. The only comments received (PT3 and PT4) on the FMP BAT conchusions (March
2020 Version) do not relate to BG.

Vahdity of supporbing rationale:

# Mo techmcal justification is mven to explain why the mass flow threshold indicated in footnote
("} should be reinstated The rationale focuses only om the MOy emission results of several
Porfugnese emission pomts.

* According fo the data reported in the guestonnaires, the followmg ELV: in the perput
conditions apply for plants:

o PT 224: ELV = 500 mgMm®, dry gas, comected to 8% Ok;

o PT 226: ELV = 500 mg™m®, dry gas, comected to 3% Ok;

o PT 227: ELV = 500 mgMm®, dry gas, as measured;

o PT 228 ELV = 500 mgMm’®, dry gas, as measured.

Thus 15 not fully in agreement with the mfermation previded in the rationale above.

# PT 226 (Line 2) reported two measurements. The first measurement was camed out m 2016,
with a measured NOy emission concentration of 31 mg/Nmw’ (comesponding to an O: confent
of 16.2%), equating to 116 mgMm® (after comection to 3% ). This measurement comphies
with the BAT-AFL range The second mezsurement was reahsed m 2013, with a measured
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NOx concentration of 160 mgMm® (comesponding to an O: content of 18.1%),
equating to 994 mpNm® (after comection to 3% ). The second measurement was incomplete
smee 1ts duration was only 20 minates (30 mnutes are required). It was also associated with
an extremely high CO concentration (574 mgM™m®), indicating a problem with the combustion
process drng the measurement. Based on this, the resulis of the second MOy emission
mezsurement should be discarded.

* PT 2 reported two measurements. Both measurements were camed out in 2016 and resulfed
in the same measured N0y emission concentration of = 4.1 mgMm' (comesponding to
mezsured O contents of 19 5% and 20.9%). This resulted in a MOx emission concentration of
49 mgMm® (after comection to 3% Oz 7 19.5%), in compliance with the BAT-AFL range, and
an amission concentration of 738 mepMm® (after correction to 3% Oy / 20.9%). Of course, the
mmimmhmdmmdnﬁkemmnsﬂmngﬂmeﬂmﬂﬂyhghmgmmtm
such a igh O, level m the waste gas 1s queshonable.

* A pumber of other batch galvam=ing plants in the data collecton reported a lngh cxvgen
content in the waste gas (eg 226-1, 228 227 193 83) and N0y emission concentrations,
mecfedmﬂ%ﬂz,mcomphmemﬂlﬂmﬂhT -AFL range (i.e. 70 mgMm® to 300 mg/MNm®).

* The example caleulation described i the rationale aming at normalising the N0y enussions
on the basis of the carbon dioxade in the waste gas 15 unclear and does not seem fo correspond
to the example provided m Annex 115 to the FMMP BEEF revised D] (July 2020 version).
Furthermyore, no clear examples are provided, mcluding data for the relevant C0; emassion
concenfratons used for normahsaton, m support of the conclusions made.

EIPPCE concluszion

Takang these aspects mnto account, the EIPPCE considers that the split view representing the opimion of
PT does not fulfil the condifions set out in Section 4.6.2.3 2 of Commiszsion Implementing Decision

201X1I9EU. This split wview will therefore not be reporied m the "Conchidmp remarks and
recommendations for firbure work" section of the BREF.
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2.3 Residues
231 Techniques to reduce the quantity of waste sent for disposal (EEB)
Conclusion of the meeting

Shde 250 /BAT 31:

BAT 31 In order to imereasemateral efficienerasd to-reduce the gquantty of waste sent for
dizpozal, BAT iz to avoid the dizpezal of metals, metal oxddes and oily sludge and hvdrexide
sludge-by using technique (a) and an appropriate combination of all-edthatechniques (b) to (h)

given below.
Technique Deescription Applicability
A residues manapement plan is part of the EMS (see BAT 1) | The level of detsil and the
and is a set of mezsures aimmg to 1) minimice the generation | degree of formalisation of
Fesidues of residues, 2) optimise the reuse, recycling and’or recovery | the residues management
management of residnes, and 1) ensure the proper disposal of waste. plan will generally be
plan The residues manapement plan may be imbegrated in the | relsted to the natore, scale
overall residues management plan of a larger installation | and complexity of the
{e-g. for iron and steel production). installation
Pretreatment of | This inchades techniques such as:
oily mill scale- - brigueting or pelletsing; -
weithfor firther | -  reducing the oil comtent of oily mill scale, eg by | CoooreLY applicable
U152 Sk thermal treatment washing, flotation.
mﬁ s i st at-seale it a-lipt-sil-seuseai- il | Generally applicable.
scale is collected and used on site or off siterecpeled 2 g 8
in iron and steel production or in cement production.
I‘.nq.dng-Use Metallic scrap from mechamical processes (ep. from
of metallic trimming and finishing) is used recyeled-te in iTon and steel | Generally applicable.
SCTED ion. This may take place on site or off site.
B line of The coarse fraction of metal and metal oxides originating
metal and ﬁ'ﬂmdryﬂmmg(eg_{fsbntﬁlﬁs}ufmegss&ﬁ'm
. mechanical processes (e scarfing or grinding) aeeeis .
ﬁm sﬂecmﬂy_lsolmed_mmg uchanxaltachnlqug(eg SIEVEs) Generally applicable.
s clednt MWLMMI&:}EE@,EE.MFMMMI
production. This may take place on site or off site.
Pesidual oily slodge, ez from depressing, is dewatered to
Use of aily recover the oil contained therein for material or energy
sludge recovery ferther woa {emas-fael) Adteratively df the water | Generally applicable.
content is low, the sludge can be directly nsed-ge-fasl This
may take place om site or off site.
Thermal
reatment of Shndpe zenerated from the recovery of mixed add is | Gemerellespplcable.
hydroxide thermally treated in order to produce a material rich in | Applicability may be
shndge from the | calciom flooride that can be wsed in arpon oxypen | restricted by a lack of
recowery of decarburisation comverters. SpaEcE.
mixed acid
Recoveryand | o, e mechanical descaling is carried out by shot blasting
rese O 0t | the shot blast media are separated from the scale and reused | Generelly applicate

Split view summary
EEE proposes to amend the BAT statement and the deseription and appheability restnicton of
techmque (f) as followrs:
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* Proposal A (proposed amendments i bold):
Eeep the previons text in the BAT statement referring to “all of the techmiques given below™ and
modify technique (f) as indicated m proposal B. In addition, consider amending the BAT statement m
order to mchide the same order as in the waste lnerarchy and make clear that disposal’energy recovery
a:eﬂ:.elastnphms{eg.hjraﬂ:]mgmﬂleBAT statement "in accordance with the EU waste

mu.e—m_“ﬁem.almlyshﬂge eg from degreasing, 13 dewatered to recover
exchusively the il contained therein for further wse, in priority for other uses than fuel (e.g. renze
of works odl). If the water content 1= low and itz properiies are free from metal or halogen
contaminants, the recovered oil fraction can be used as fuel ™

An addibonzl senfence may be added: “Where the recovered oily sludge iz used as a fuel, the
emissions shall not be higher than those resulting from the application of BAT conclusions for

the incineration of waste ™

"generally applicable if the residue doe: mot comtain
halugenated cnmpulm-l:la an.d m.eta] parhnlea

. C last option to
Delete technique (£).

The split view iz accompanied by the following rationale

* Al the techmigues listed are commonty applicable and thus EEB supported the imshal ETPPCE
proposal to refer to “all of the techniques", noting that 1o all cases the BAT conclusions are not
exhaustive and/or subject to dedicated applicabality restnichons (e z. techniques (3) and ().

* Regarding technique (f), oily shadge should not be directly used as "fuel” because 1t muight be
heavily contaminated It is used as a "waste fuel". The BAT conclusions should prevent the
mncentivisation of the use of contarmmated waste as mput fuel. B should cleardy require that the
material be decontaminated first.

* Buwlding on sumlar comments expressed by other stakeholders (notably SE12 / SE14 and
AT39 submmtted after D), the cwrent text is not m line with the EU waste hierarchy
requirements even if EEB acknowledges that some wording improvements have been made to
that effect in order to capture the matenial recovery aspect and not to forus on energy recovery
(fuel use) omly.

* The main point of contention from the EER perspectrve 15 that the current deseriphion does not
prevent disposal of sludge contaimmg halogens and metals that are not captured withon the
cwrent BAT conclusion propesals - hence may be emitted by FMP or related iron and steel
actvaties. Burmmg oily shudge 1= a relevant problem in the won and stesl [ ferrous metals
processing steel industry. The buwming of oy sludge residues m blast furnaces / on-site
combustion plants could be a reason why certin fervous metal aites shll ok as top PCCDVE
emutter sites in certain countries (e g. Arcelor Miftal Dunkerque, responsible for about 50% of
the total PCDIVF imdusinial source emissions in France). It should therefore not be BAT to
"directly” use this as a fuel (m fact waste disposal) without first makmp sure the caly sludpe 1=
free from metals and halogenated (organic) compounds, piving rise to other polluton.

#* There are techmiques that aim to separate confaminants from the o1l fracton and different to
fuel use which should be preferred if the aim of the BAT 15 to prevent and reduce disposal.

* It was acknowledged at the Final Meeting that data availabibty on the fype and extent of
contarmnation of the oily sludze was rather low; bowever, EGGA imdicated that the caly
ﬁhdg:heahmtlsgmﬂaﬂymﬂsmcedmﬂmhghtjmnhmmmd_

* In order to take a precautionary approach, EEB suggested full deletion of techmque (f)
(Proposal C), which was supported by AT and DE whalst IT supported the revised EIPPCE
proposal.

# The EEB alternative text propesal would ensure that cdy sludges that are classified as
"hazardous” wastes are not bumed (co-incinerated), actually meenfrvising “egal’ hazardous
waste disposal.
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Information on which the sphit view 1= based
*  Comment FEB2? submutted after D] ;
*  Comment EEB]2? submitted after the revised BAT conclusion version (October 20230).

EIPPCB azsessment
The documents and mformation referred to 1n the split view were avalable on time.

WValidity of supporting rationale:

* The apphcability of techmoue (g) was modified at the Final TWG Meeting, and consequently
the BAT statement was modified by replacmg “all of the techmoques’ with “an appropmate
combmation of techmaques (b) to (k). This change reflects the fact that not all techmiques are
now applicable. Remnstating in the BAT statement the reference to ‘all of the techmiques’ as
suggested m EFB’s Proposal A does not seem to be a viable ophon.

* (hly sludge generated m cold rolling and hot dip coating from degreasing operafions (e.g.
before ammealing) can be directly used m the blast firnaces as reductant (see FMP BREEF pages
243 and 2BE). Thas technique enables the reduction of the coke consumption rate in the blast
furnace, increasing its overall energy efficiency. The blast firnaces are not a sigmificant sowrce
of PCDDVFs in wron and steel inteprated steelworks. This is clearly explained in Section
322129 of the IS BREF, which descnibes in detail the formation of PCDIVEs in iron ore
smtenng, the process considered as the mam source of PCDDVFs m this sector. Cily shodge
generated in the FMP processes are not used at ron ore sinfering plamts. For this specific case,
deleting technique (f} as suggested in EER’s Proposal C does not seem to be fully justified It
would prevent the rewse of oily sludge m blast firnaces and the assomated benefits 1n terms of
mcula:ecummymxlm‘gyeﬂimﬂ:u:}r
either removed from the site by a specialised contractor for the recovery of the o1l contained
therein or used as fuel if the water content 15 low. It 15 specified in the 2001 FMP BREF that
the use as fuel option 15 only possible dependmg on the contaminant load and the calonfic
wvahlie. Based on discussions at the Final TWG Meeting, there 15 some uncertainty regarding
the nature and quantihes of the contanunant: actually pressnt 1 oily shedge, in parficular from
batch galveniszing. This resulted m the decision added to the comelusion shides of the Final
Meeting (Shde 253) to inchde (in the ‘Concluding remarks and recommendations for fiuture
work” section of the BREF) that finther mformation on possible uses of oily sludge as well as
on the characteristics of cily sludge m terms of contaminants (e g. halogens, metals) should be
collected during the next BEEF rewiew. Considering the level of uncertammty on the
contammnants present mn the cily sludge in batch galvamismg, a modification of the descnption
of techmgue (f), as proposed by EEB (Proposal B), mdicatmg that the use of oily shodge as
fuel 15 only possible if the matenal 15 free from mefal or halogen confaminants could be
justhfied In this case, it does not seem necessary to repeat the same argument m the
applicability of technique (f).

EIPPCB concluzion

Taking these aspects into account, the EIPPCE considers that the splif view representing the opimeon of
EEE (Proposal B) fulfils the condibions set out in Section 4.6.2.3.2 of Commssion Implementing
Decision 2012/119EU. This spht view will therefore be reported m the "Concluding remarks and
recommendations for future work” chapter of the BREF.

A possible formmlation of this split view could be:

Alternative
BAT conclosion Dhissenting view Expressed by proposed level
(if amy)
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the description of technigue (f)
Jollows: “Residual oily sludgs, eg.
om degreasing, iz W o

BAT 31 (f uses than fuel (e g rense of works

il). Erﬁsmwmrn low and its

mﬁa&q{'mmfwfmiagml
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3 BAT CONCLUSIONS FOR BATCH GALVANISING
3.1 Emissions to air

311 Techniques to reduce emissions to air of HCl from pickling and
stripping in batch galvanising (EGGA, ES supported by IT and PT)

Conclusion of the meeting
Slide 318, BAT 22s:

BAT X2 his. Im order to reduce emissions of HC to air from pickling and stripping in batch
galvanizing, BAT is to control the operating parameters (1.e. temperature and acid concentration
in the bath) and to use the techniques given below with the following order of priority:

- technigue (a) in combination with technique (c};

- techmgue (b) in combination with techmague (c);

- technigue (d) in combination with technigue (b);

- techmigue {d).

Technigue {d) 1z BAT only for existing plants and provided that it ensures at least an equivalent
level of emvirommental protection compared to using techmigue (¢) In combinabon with

techniques (a) or (b).

Technigue | Description |
Collection of emissions

Enclosad The enfite pretreatment section (e.g depressing, | Only applicable o new
a preireatment section | pickling, fluxing) is encapsulated and the fivnes are | plamts and major plant
with extraction extracted from the enclosurs. upgrades

Applicability

Extraction by lateral
b hood or Lip
extraction

Arid fumes from the pickling tanks are extracted using
lateral hoods or lip extracdon at the edge of the
pickling, tanks. This may also inchode emissions from
degreqsing tanks.

Applicability in existing
plamis may be resimicted
by a lack of space.
el

Waste gas freqtment

Wet subbing
C followed by a

See Section 9.7.2.

Generally applicable

o= = o -
i ydrochloric idbaﬂ:lsaresu'lcrl:.r operated within
the temperatore =md HCl concenfration range
determined by the following condi Goms-Gra-mme:

2} 4°C=T=(Bl—4w) "C;

) 2wt <2 wes (20— TH) w4,

where I'is the pickling acid temperature expressed in
°C and w the HC] concentration expressed in wi-%a.

The bath temperatore smd—HCl-concepsraten—as8 is
measwed at least omce every day. The HCI
concentration in the bath is measured every time fresh
acid is replenished and in amy case at least once every
week. To limit evaporaton, movement of air acroess the
bath surfaces (e.g. due to ventilation) is minimiced

Generally applicable
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Sphit view summary

EGGA sphit view:

EGGA proposes to delete “with the following order of priority’ m the first paragraph of the BAT
statement. In addition, EGGA proposes to delete the final paragraph of the BAT statement: "Techmigus
{d) iz BAT only for exizting plants and provided that it emsures at lsast an equivalent level of
envirommental protection compared to using techmigue (o) in combination with techmigues fa) or {B)".

*  Option 1:
Option 1 is identical to the split view raised by EGGA (sea above).

* Option 2:

In addifion to Option 1, ES proposes a way forward to solve the implementation problem of BAT
22 bis poses related to the lack of measunmg EN standards for the emmssions generated m
tat:hmque(d} The proposal consists in adding a new paragraph at the end of the BAT statement as

o G‘I"Elll.ﬂlﬁlaﬂkﬂfmqshjﬂmﬂs or other methods to measure unchannelled HC] emmssions
(when using techmaue (d)) to demve BAT-AFIs, the Competent Authontes could
alternatively use as an mplementation gudance the following critenon:

Technique (d) 1= considered BAT if 1t complies with the mndicative occcupational exposure
limat values for HCl specified in Commmssion Directive 2000039/EC of 8§ June 2000.

IT spht view:

IT proposes to substitute m the final paragraph of the BAT statement the weord “and” with the word
“or” as follows: “techmique {d) 13 BAT only for exising plants or provided if ensures at least an
equivalent level of emvironmental protection compared to the use of techmque () in combination with
techmaues (3} or (). Nevertheless, IT conmaders the ES split view {m partcular Option 1) to be a very
good solufion and proposes to withdraw its own split view if the ES split view Option 1 15 reported.

ET cphit wiew
The PT split view 15 identical to the IT propesal presented above PT indicates that it also supports the

The spht view 15 accompanied by the following rationale

#  Throughout the development of the BAT conchosions, many TWG members made clear that
techmaque (d), as opposed to techmaues (3} or (b) plus (c), are associated with entirely different
plant configuration. The choice of plant confisurahion 15 drven by factors other than reduction
of HCl emissions to air. The notion of an assessment of equivalence with techmque (3) plus
emussion abatement was rejected by many TWG members, mcluding EGGA. There 15 no
reliable and meaningfil method to make a divect assessment of equivalence betwean technique
(d) and techmiques (3) or {b) plus {c). The comcept 1s both impractcal and unmecessary.

*  Technique (3} in combination with technique () may be apphed by plants with more mntensme
methods of production, & p using a lower oumber of tanks andfor applying the techmiques of
actvated pickling that may require heating of pickhing acid in northern Ewropean locations.
Techmgue (a) also has advantages m reduchon of comosion of overhead cranes and bnlding
fabnc and 15 often a preferred plant confizuration where producton vohmes justify this. Ths
method of production results in channelled HCl emissions and therefore the need for
combmation with technique (¢). Ocoupational exposwres to HCI are controlled by physical
separation of workers from the elevated concentrations within the enclosure.
prevention of emissions at sowrce through careful confrol of the operating temperature and
acid concentration. The EIPPCE gave a robust explanation of the principles of techmaque {d)}
and its effectivensss in the 2™ Data Workshop in response to suggestions from some TWG
members that the technigque may not be effective I controlling enussions. As 1s noted by the
EIFPCE assessment in the BP of February 2020 (page 108, 4 bullet pomnt), technique {d)
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“does not require major equipment to be mmstalled, no energy consumption for ar extrachon
and abatement, no use of water/scrubbing media, while stll hmytmg emmssions by lmutng the
acid temperature and the HCl concentration™. These cross-media effects were not properly
considered in the decisions of the Final TWG Meeting.

# Iiis also notable that plants operating techmique (d) alone were, de facto, pot withim the scope
of the data collechion and are not represented 1 Figure 6.13. All plants wall, as 15 recogmsed m
the BAT statement for BAT 22 bis, operate confrol of temperafure and concentration of the
plckhmgm:d.ﬂ&eﬁechmssufhﬁqm{d}mmﬁolhngmﬁmlwm
considered of mmportance and addifional supporting data were collected wathin the TWG to
confirm the effectiveness of techmque {(d) m mamtaining emissions at levels. The TWG also
noted (In particular at the 2* Diata Workshop) that some plants controlling temperature and
acid concentration within the parameters of technigue (d) and without abatement, e.z., Plant
192 illustrated the very low level of emmssion associated with technique (d).

Banionale submirted by ES:

* Techmique (d) 15 a preventive techmaque where HCl emizsions are prevented by confrolling
the temperature and concentration of the HC] bath withim certain lomats.

# It has been recogmised in BAT 4 that no EN standard 1= available for measumng HC1
emssions from picklng and stnpping with hydrochlone amd i open pickling baths and
no other way fo mplement the requred measwrements has been defined m the BAT
conclusions or m the BREF.

Option | rationale:

* The lower priority given to techmque (d) in relahion to the other techmiques m BAT 22 bis
does not take sufficient account of the following fimdamental aspects:

o The need to be pmded by the principle of polluhon prevention (Le. Arbicle 191 of the
Treaty on the Funchoning of the European Umon, Definifion 10 of “best avalable
techniques" 1n the IED and point 2.3.7.1 of the BREF Guidance). According to pomt
23.7.1 of the BEEF Guidance: “This pool of possible techmques will eover both
where practicable, 1= preferred over emmssions reduction”. Technigue (d) 15 a2
preventive techmque and as such should be conmidered as the preferred option over {or
at least equal to) comrectve techmques and not the other way around, as it 15 now the
case in BAT 22 bas.

*  According fo point 2.3.7.]1 of the BREF Guwdance on techmigues to consider m the
determination of BAT: “The techmques desenibed will cover those which reduce the uze of
raw matenials, water and energy, as well as measures uwsed to prevent or to hmmt the
emironmental consequences of acodents and meidents and =site remediahon measures.
They will also cover measures taken to prevent or reduce polluhon under other than
normal operatng condibons (such as start-up and shwidown operations, leaks,
malfunchons, momentary stoppages and the defimtive cessation of operations).” This is
also faken into account m the IED Annex I critena for deferminmgz BAT, and m
particular in pomts 9 and 11:

o Point 9 the comsumption of raw materialz: uzed in the procezs and emergy
gfficiency: In technique {d), less HCl is lost by evaporation than in the other
techmiques because of the lower operating temperature and concentrations 1n the
HCI bath. Also, m technique (d), less energy 15 needed to heat the bath and no
energy 1s needed to operate extraction means as opposed to techmiques (a) or (b) m
combmation with techmque ().

= Point 11: the need to prevent accidents: When applying techmiques (a), (b) and (c),
there 15 a nsk of acodental releases to the atmosphere of HC fumes because of
potential leaks i the enclosure of techmque (3), malfunchommg or leaks from the
hoods or lips of techmaque (b), or a malfimeton of the wet scrubbers. When using
techmque (d}, a preventive techmque, there 15 no potential for accidental releases
of HC] fumes.

To take mto account those aspects, the best solubion would be to delete the references to an

order of prionty among the different techmaques in BAT 23 bis as propesed m Option 1.
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S =
The way to venfy that technique (d) ensures at least an eqmvalent level of emvironmental
protection compared to using techmique {c) m combination to techmiques (3} or (b} 15 not
explained in the BREF.

This may lead to significant implementation 1sswes. However, it 1s recognised that there is a
need to ascertain that teclmque (d) achieves a suffiment prevenfion level as to ensure a
sufficient protection level of the environment on its own, not by companson with comective

techmaques.

*  Lke gf indicative occupational exposure limit values

If a person 15 safe mext to the HC] enussion source penerated by the packling bath then ths
could be considered an indication that further away from the sowrce those emussions are not
going to pose a threat to the environment. Methods to measure the ocoupational exposure of
workers to HCl are already developed and used m the batch galvamsng mdustry. Indicative
occupational exposure limit valnes for HCl are estabhished i Drective 2000/ 39EC and in the
comresponding national legislation. Documents with examples of eccupational exposure levels
to HCl from the picklng baths in the batch gaham=sing industry have been submutted m
BATIS under the title “SE reports on HCl from BG pickling m work environment
momtoring . Inteprating the use of those measurements as part of the permmits would be 1o the
sparit of integration of the IED and would avoid undue burdens to the installations. Hence,
OphmlcunsmlsnfdalzhngﬂlemﬂmmﬂleEATﬂhsshtEﬂmtauﬂm
wtroducing a pew outenion based on occupational exposure level values to ensure that the
techmque achieves a desired emvironmental protecton level.

Rationale submirred by IT and PT:

* The formulation of BAT 22 bis leads to the absence of a reference BAT when (in existing
plants) the apphcability constramts of techmigues (3} and (b) ocowr and thenm “the use of
techmque (¢} in combimation with techmaques (a) or (b} 15 not an ophion.

* The second part of the sentence requires the competent authorities to guarantes the achievement
by a prevention technique (d} of an equivalent or better level of protecton compared to the
abatement techmiques () and (3) or (b). In other words, the competent authority has the duty to
conduct on a case-by-case basis a companson that the TWG was unable to make at a general
leval

* There are doubts about the status of reference BAT for techmique (d) and regardimg the proposed
prionty (any techmque which can grant an equivalent or better level of envirommental protection
compared to a reference BAT 15 allowed, accordimg to the IED, even if 1f 15 not mentioned in the
BEEF), It i1s not clear why competent authonities should challenge “a pnon™ the use of a
techmque if the FMP TWG recogmises that 1t can potenhially guarantee an equvalent or better
level of protechion.

*  The collected mformation does not allow a solid companson between technique (d) and the
combination of techmiques (c) and (3) or (b). The problem is recopnised by the TWG, but the
proposed solution 1s not adequate, as it penahses techmque (d). In particular, the data collected
do not show that the combination of techmques (¢} and (b} zlways ensures a better level of
emvironmental protection than techmque (d).

The following points are also kaghhzhted in relation fo the difficulties inked to the reahsation of
meaningful emssion measurements with techmaque (d):

* The assessment of compliance with the BAT-AFL using measuremsents of emassions that are not
chanmelled via a stack may not assure the representatrvensss of the sample.

* The corect procedures and the crferia fo be considered (fo assure representativensss and
comrectness for sampling) are not defined mn the BREF and there are no EN standards available
to ensure the provision of data of an equivalent scientific quality.

*  This requiremnent will have to be evaluated and established by the Competent Authorities in each
Member State but there 15 a lack of information regarding the type of measwements to be
camed out. In addition, different criteria andor different considerations may be apphed by
different plants or MS. In this case, the data collected m the next BEEF review will not be
comparable.
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# For the next BREF review, it 15 conmdered mmportant that detmled mmformabon about the
procedures applied by the plants to collect the sample should be collected and any associated
mformation about the representativensss of the valnes measured

Information on which the sphit view iz based

Informanion supporting EG4 splir view:

* BP for the Final TWG Meeting (published in Febmary 2020) — EIPPCE assessment for
Tachnique (d) [then named techmique (3]];

* FEIFPCB =mite visit to an Austrian plant (Zinkpower) in November 2017 — details operational
conditions related to enclosed pre-freatment and abatement:

* FEeports submtted by Sweden on HCl oecupational exposure mondforing m advance of the
Final TWG for Planis 233, 233 and 236 (December 2019);

# Reports submatted by the UK on HCl cccupahional exposure monitormg m advance of the
Final TWG for Plants 251, 252, 254, 253, 257 and 258 (December 2019);

* BREF Gmdance — for pnneiple of prevention of emissions at source.

ormation su ing ES split view:

* Consobdated version of the Treaty on the Funchomng of the Ewropean Unsen (TFEU - O C
115,%9.5.2008) (art. 191 2);

. I)J.mctnreZﬂlﬂ.'"?i."EUnfﬂEEumpemPthamtandnfﬂleCn‘nmlufZﬂtNmremherZﬂlﬂaa:t

* BRFEF Gudance: Commussion Implementing Decision EEIIE.l'llﬂfEqu 10 February 2012,

rmation su ing IT and PT split view:

*  (uestionnaires for installations IT183, IT187, IT188; IT289 showmg a high lewel of
mumlalpcrotan’hmusmgi&chmque{d}‘

* (Questionnaires for IT189 and IT192 and the addifional information shared on the 16% of
December 2019 showing a igh level of environmental protection usng technique (d) and (c).

ETIPPCB azzessment
The documents and mformation referred to 1in the split view were avalable on time.

Validity of supporting rationale:
* Dhfferences between batch galvam=ing plants equipped with an enclosed pretreatment section
{M(ﬂ)mm@mgpmmmbﬁsmcmﬂdtm
arid concentrations (techmique (d)) were discussed durmg the 2* Data Workshop. In
partu:nlar the specificities of plants equipped with an enclosed pretreatment sechon were
highlizhted, such az hipher production throughput and pickhng at ligher temperatures
resulfing in the need for collection and abatement measures for HCL On the other hand, batch
gahamsmg plants operating open HCl pckling baths under close control of process
parameters (temperature, concentration) that are withon the range specified mn the VDI standard
(VDI 2579 are not usnally equipped with collection and abatement.

* Plantz opersting open HCl baths without collechion and abatement did not report emussion
concentraton vahees for HCL. The HC] ermissions reported for Plant 192 are mn fact associated
with fhwang operations rather than pickling so they cannot be used as a reference.

* Information was subnutted by the UK summansing the results from an occupational exposure
survey at a batch galvamsmg plant operating open HCl pickling baths wathin the range
specified mn the VDI standard At this plant, the acid concentrafion ranged between 10% and
14% and picklng tock place at ambient temperature. The measured HCl concentrafions m
ambient air did not exceed 4.5 mgMNm’.

# Information was also suboutted by SE summansing the results from occupational exposure
surveys at three batch galvamsing plants operating open HCl packhing baths within the range

! Verein Dentscher Ingenieure, - Richtlinie 3579 Emission Comtral Hot-Dip Zinc Galvemising Plants”, 2008
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specified 1n the VDI standard. At these plants, the measured acid concentrations m ambient air
were < 1.3 mgMm’, well below the Swedish national workplace exposure imits for HCI (Le.
3 mgMm®).

*  Commission Dhrective 20000 3%EC of 8 June 2000 establishes a list of mdicative occupational
exposure Lt values 1n implementation of Council Directive 98/24/EC on the protection of
the health and safety of workers from the nisks related to chemmeal agents at work. For HCL, an
indicative oceupational exposure value of 8 mg™m® (measured or calculated in relation to a
reference period of 8-howrs time-weighted average) 1s specified.

* There are no EN standards cwrently avalable for measunng unchannelled HCl emissions,
However, the use of the ocoupational exposure linat valuwes for HCL established accordmg to
Commission Directive 2000/3%EC of & Tune 2000 for demonstrating that an equivalent level
of emironmental protection can be achieved with technique (d) could be considered.

EIPPCB conclusion

Takang these aspects info account, the EIPPCE considers that the split views representing the opinion
of EGGA and ES (Options 1 and 2, also supported by IT and PT) fulfil the conditions set out in
Secion 46232 of Commission Implementing Decision 2012/ 119EU. These spht views will
therefore be reported m the "Concluding remarks and recommendations for future work" chapter of the
BREF.

A possible formmlation of these spht views could be:

i . . Alternativ level
BAT conclusion Dissenting view Expressed by EP:ESEd af
Delete in  the BAT
statement the reference
te ‘with the following
order qf priovity”.

Delete in  the BAT
statement  the  last
sentence Tachmigue (d) | EGGA, ES?
is BAT only for exizsting pupported by IT| N4
planiz and provided that and PT
it ensures ar least an
eguivalent  level of
amvironmental
Protection comparsd to
uzing techwigue () in
techmigues {a) or {B)."

BAT 22 bis

*ES proposed in addition to wse the ocoupational exposure limit vahies for HCD established according to
Commission Ddirective 2000/3%/EC of 8 Tune 2000 for demonstrating that an equivalent level of emvironmental
protection can be achieved with techmgque (d).
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32 Higher end of BAT-AEL range for channelled HCl emissions to air
from pickling and stripping with hydrochloric acid in batch
galvanising (EGGA)

Conclusion of the meeting
Shide 324 / BAT 22bis / Table 9.33:

Table 9.33: BAT-associated emission level (BAT-AFL) for channelled HCl emissions to air frem
pickling and stripping with hydrochloric acid in batch galvanising

- BAT-AFL
Parameter Uit {Diaily average or average over ihe sampling period)
HO me/Nm' <2-305643
i i e

Sphit view summary
EGGA proposes that the upper end of the BAT-AFL range is increased from 6 mg™m® to 10mgMNm®,
such that the BAT-AFL becomes <2-10 mgMNm'.

The split view is accompanied by the following rationale

* The BAT-AEL of =2-10 mgMNm' was the outcome of evaluations at the 2™ Data
Workshop and fermation submitted mmediately thereafter The reasons for the
onginally proposed upper end of the range were not considered during the evahiation of
proposals to lower the range during the Fmal TWG Meeting.

# The 2* Data Workshop noted that Chart 56 contammed a larpe mumber of operational
scenartos and that plants operating outside the parameters of techmique (d) and wath fully
enclosed prefreatment and wet scrubbers were only a subset of the planis designated m
Chart 56 as “plants with enclosed pre-treatment’.

. T]:ndalasetm:;hdesawukmgeufﬂmm mcbudmgplanisupuatngmﬂ:t
abatement efficiency. Even when enclosed (noting that enclosures may not be mstalled
solely for the parposes of abatement of channelled HCl emmissions), the abatement at these
plants requires different performance characteristics to plants that are operating outside the
temperature and concentration range. The assessment should also take nto account the
intensity of produchon by considermg for example the mumber of prckhng tanks relative to
production throughput.

# The BAT-AFL should therefore be derrved based on the plants operating (for production
reasons) outside the temperature and concentration range defined by techmique (d). This
would appear to be plants 58, 61, 284, 65, 3-1, 224 and 262. Plants 296, 295-1 and 51
wmldpoﬁiblybelmﬂmhddepmdmgmmtﬂpudahmufﬂunmpmhdmm
range.

« A BAT-AFL wupper limit of 10 mgMm® is significantly lower than the current permat ELV
for the plants cited above (ELVs ranging from 15 mpMm® to 30 mpMNm'. There are
important cross-media effects to consider (mereased volume of washer waters) when
operating at levels below 10 mg/Mm®.

Information on which the sphit view iz based

* EGGA information submitted in the follow-up to the 2* Data Workshop (16 December
2018) [in BATIS];

* EGGA staff working notes of Chart 56 provided to EIPPCB staff following the 2™ Data
Workshop (email commumication to Gabnele Elem of 18 December 2016);

¢ Data for Plant= 58, 61, 284, 65, 3-1, 224, 262296, 2951 and 51;

* Detailed explanation for Plant 262 and consequences of proposed BAT-AFEL range
(EGGA submission of 16 December 2016).

EIPPCB assessment
The documents and mnformation referred to 1o the split view were available on tme.
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Validity of supporting rationale:
# The data collection shows that there are plants 1n the data collechon that apply collechon
and abatement for HCl emmssions reduction and have reported emmssion concentrafions
within the range of 6-10 mgMm®.

EIFPCE conclusion

Takang these aspects mto account, the FIPPCE considers that the split view representing the opimion of
EGGA fulfils the conditions set out m Section 4.6.23 2 of Commission Implementing Decision
2012X119EU. This spht wview wnll therefore be reported m the "Concluding remarks and
recommendations for fiuture work” chapter of the BREF.

A possible formmlation of this split view could be:

. . . Expressed Alternative proposed level
BAT conclusion Dussenting view by {if any)
ease the kicher end of the
BAT 22 bis / T-AEL for channelled HCI
Tabls 9.33 sions to air from pickling | pooy = 2-10 mg/Nev’

d stripping wiith
drochloric acid in  batch
Ivanising.
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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:

e 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.

e 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 H202.

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.

e 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.

e 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).

e 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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e 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).
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