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Iron & steel process gases in boilers e ' BAT 52 in Revised Draft 1

Techniques to reduce NO, emissions (1/6) - BP 1.7.1

B The decision on the techniques to reduce NO, emissions is not supported by

Eurofer, Euracoal.

B [ndicate in the BREF that the SNCR technique is currently not used in Europe.
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an BAT 52 in Revised Draft 1
Techniques to reduce NO, emissions (2/6) - BP 1.7.1

BAT 52 In order to prevent and/or reduce NO, emissions to air from the
combustion of iron and steel process gases in boilers, BAT is to use one or a
combination of the techniques given below.

Technique Description Applicability
See description in Section 10.8.

Low-NOy  [Specially designed low-NO, burners in multiple rows

a lburners per type of fuel or including specific features for multi-
(LNB) fuel firing (e.g. multiple dedicated nozzles for burning

different fuels, or including fuels premixing)

Generally
applicable
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, BAT 52 in Revised Draft 1
Techniques to reduce NO, emissions (3/6) - BP 1.7.1

Technique Description Applicability

b |Airstaging [See description in Section 10.8 Generally applicable

¢ |Fuel staging [See description in Section 10.8 Generally applicable
Flue-

d u.e gas. See description in Section 10.8 Generally applicable
recirculation
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BAT 52 in Revised Draft 1

Techniques to reduce NO, emissions (4/6) - BP 1.7.1

Technique Description Applicability
Not applicable to combustion plants operated in
emergency-load mode.
. Not generally applicable to plants of < 100 MW,;..
Selective i Lo A ! | i
i catalytic See description et.ro |tlt|lng efmst;fr.lg plants may be constrained by.t e
reduction 1 Section 10.8 a;/allablht]g 0 su. icient space and by the combustion
(SCR) plant configuration.
T be tochnical and . rictions f
ofit tin.ol ¥ load
el
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BAT 52 in Revised Draft 1

Techniques to reduce NO, emissions (5/6) - BP 1.7.1

Technique Description Applicability
Not applicable to combustion plants operated in
emergency-load mode.

Selective non-

catalytic See description

f : : . The—applicability—may—belimited—in—the—case—of
reduction in Section 10.8 N 4 4 . |
(SNCR) i pustolgiants-opliatod g peak glhd-ode-with
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BAT 52 in Revised Draft 1

Techniques to reduce NO, emissions (6/6) - BP 1.7.1

Technique Description Applicability
Generally applicable to new
See description in Section  |plants. The applicability to
10.8. i
Advanced control | & | old combu§tlon plants may
g This technique is used in ~ [oe constrained by the need
system B _ . .
combination with other to retrofit the combustion
techniques and/or control command
system(s)
P
o See BAT 56 b See BAT 56 b
management system
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Iron & steel process gases in CCGTs = ' BAT 53 in Revised Draft 1

Techniques to reduce NO, emissions (1/6) - BP 1.7.2

S

B The decision on the techniques to reduce NO, emissions is not supported by
Eurofer.
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Iron & steel process gases in CCGTs [ " BAT 53 in Revised Draft 1

Techniques to reduce NO, emissions (2/6) — BP 1.7.2

BAT 53 In order to prevent and/or reduce NO, emissions to air from the
combustion of iron and steel process gases in CCGTs, BAT is to use one or a
combination of the techniques given below.
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BAT 53 in Revised Draft 1

Techniques to reduce NO, emissions (3/6) — BP 1.7.2

Technique Description Applicability
e Applicable within the constraints associated
See description in , . .
. with the reactiveness of iron and steel
Section 10.8.
process gases such as coke oven gas.
Dry low-NOy |DLN that combust — .
. The applicability may be limited in the case
@ pumers ron and sl pragsss of a~very-eld-turbines where a retrofittin
(DLN) gases differ from the | | J
package is not available or when
ones that combust Y -
steam/water addition injection-systems are
natural gas only etalled

10
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Iron & steel process gases in CCGTs | BAT 53 in Revised Draft 1

Techniques to reduce NO, emissions (4/6) — BP 1.7.2

Technique | Description Applicability
Low-NOy Only applicable to supplementary firing for heat

See description

b |burners 1 Section 10.8 recovery steam generators (HRSG) of combined cycle
(LNB) ~ |gas turbine (CCGT) combustion plants
N bl bustion ol ¥
Selective erergency-load-mede:

catalytic  |See description |Retrofitting existing plants may be constrained by the
reduction |in Section 10.8 [availability of sufficient space.

(SCR) There-may-be-technical-and-economicrestrictionsfor

11
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BAT 53 in Revised Draft 1

Techniques to reduce NO, emissions (5/6) — BP 1.7.2

Technique Description Applicability
See description in Section 10.8.

In dual fuel gas turbines using
d |Water/steam|DLN for iron and steel process |The applicability may be limited due to
addition gases combustion, water/steam |water availability

addition is generally used when
combusting natural gas

See description in Section 10.8. Generally applicable to new plants.

Advanced | S . The applicability to old combustion
This technique is used in .
e |control o . plants may be constrained by the
combination with other . .
system need to retrofit the combustion and/or

techniques

control command system(s)

T2




LCP BREF review — Final TWG Meeting

Seville, 1 -5 and 8 =9 June 2015 EuroPean IPPC Bureau

Iron & steel process gases in CCGTs [ BAT 53 in Revised Draft 1

Techniques to reduce NO, emissions (6/6) — BP 1.7.2

Technique Description Applicability

Process gas
f i/management See BAT 56 b See BAT 56 b
system

13
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Iron & steel process gases o " BAT 54 in Revised Draft 1

Techniques to reduce CO emissions (1/2) - BP 1.7.3

B The decision on the technique oxidation catalysts is not supported by Eurofer.

E Add in the BREF that the technique oxidation catalysts is currently not used in
Europe.

14
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Iron & steel process gases .' BAT 54 in Revised Draft 1

Techniques to reduce CO emissions (2/2) -BP 1.7.3

BAT 54 In order to prevent and/or reduce CO emissions to air from the
combustion of iron and steel process gases, BAT is to use one or a
combination of the techniques given below.

Technique Description Applicability

. Combustion|See description in B ol aplicable
optimisation |Section 10.8 y app

L ~ |Only applicable to CCGTs.
Oxidation  [See description in

€ catalysts  |Section 10.8 The appl|§ab|l|ty may be limited by lack of space, the
load requirements and the sulphur content of the fuel

15
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Iron & steel process gases - ~ | Table 10.32 in Revised Draft 1

BAT-AELs for NO, and CO (1/6) - BP 1.7.4
B Consider adding a reference to the mixing rule of the IED in the BAT

conclusions.

B The decision on the BAT-AELs for NO, is not supported by Eurelectric, EU
Turbines, Eurofer.

16
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Iron & steel process gases " Table 10.32 in Revised Draft 1

BAT-AELs for NO, and CO (2/6) - BP 1.7.4

Table 10.32:  BAT-associated emission levels (BAT-AELs) for NO, and CO
emissions to air from the combustion of 100 % iron and steel process gases

BAT-AELs (mg/Nm3) (')
Combustion % : NO, c0
lant type reference | Daily average or Yearly average Yearl
P yp level (%) | average over the y 4 g y s
: : () average (%)
sampling period

(") Plants combusting a mixture of gases with an equivalent LHV of > 20 MJ/Nm? are
expected to emit at the higher end of the BAT-AEL ranges.

(*) These BAT-AELs do not apply to plants operated in peak- or emergency-load
modes.

17
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Iron & steel process gases .' Table 10.32 in Revised Draft 1

BAT-AELs for NO, and CO (3/6) - BP 1.7.4

0 BAT-AELs (mg/Nm3) (1)
Combustion 2 NO, co
reference ——
plant type Daily average ... | Yearly average Yearly
level (%)
(4 average (%)

18
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Iron & steel process gases " Table 10.32 in Revised Draft 1

BAT-AELs for NO, and CO (4/6) - BP 1.7.4

0 BAT-AELs (mg/Nm’) (")
Combustion 2 NO CcO
reference A
plant type level (%) | Daily average ... Yearly (2)" erage av:(raaaéley (4
EX|st|ng boiler 3 22-160 {°3-(°) (") 20-100 (") <5-100

()

w
a ara Alaala AlAENA ara () a ATalalaliala a a
W U W w VAW CAC v v

(°) The higher end of the BAT-AEL range may be exceeded a-few-aays-every-yearin

the-case-of plants—not-fitted-with when SCR cannot be used and when using a high
share of COG (e.g. > 50 %) and/or combusting COG with a relatively high level of H,.

In this case the higher end of the BAT-AEL range is 220 mg/Nm?.

(") The lower end of the BAT-AEL range _can be achieved when using SCR.

19
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Iron & steel process gases " Table 10.32 in Revised Draft 1

BAT-AELs for NO, and CO (5/6) - BP 1.7.4

BAT-AELs (mg/Nm?) ()
: 0 NOy (00
Combustion 2 .
reference | Daily average or
plant type level (%) | average over the Yearly . Yearly .
sampling period | average (%) average (%)
New CCGT 15 30-50 20-35 <5-20
Existing CCGT 15 30-70 {8 20-50 (") <5-20
(") The lower end of the BAT-AEL range can be achieved when using SCR.
{8}-n-the-case-of plants-operated-in-emergency—or-peak-load-modesthe-high
37

20
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BAT 3 ter in Revised Draft 1

BAT-AELs for NO, and CO (6/6) - BP 1.7.4

Combustion Minimum | Monitorin
Substance/ Fuel/ plant rated | Standard(s) o ring
5 t e thermal () monitoring | associated
arameter _ frequency with
input
NOy Iron and steel All sizes Generic EN | Continuous | BAT 52, 53
CO process gases standards (%) BAT 54

(3 In the case of plants with a rated thermal input of < 100 MW, operated in
emergency-load mode, the monitoring frequency may be reduced to at least once
every year. In the case of plants with a rated thermal input of < 100 MW, operated in
peak-load mode, the monitoring frequency may be reduced to at least once every six
months. (to be revisited)

21
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Iron & steel process gases o | BAT 56 in Revised Draft 1

Techniques to reduce SO, emissions (1/4) - BP 1.7.5

S

B The decision on the techniques to reduce SO, emissions is not supported by

Eurofer.

22
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Iron & steel process gases " BAT 56 in Revised Draft 1

Techniques to reduce SOy emissions (2/4) - BP 1.7.5

BAT 56 In order to prevent and/or reduce SO, emissions to air from the
combustion of iron and steel process gases, BAT is to use a combination of

the techniques given below.

Technique Description Applicability
Use of one of the following |
techniques: Only applicable
. Coke oven gas pretreatment e desulbhurisation by absorofion to coke-oven
at the iron- and steel-works P Y P lntegraled
systems; Dlants

e wet oxidative desulphurisation

23
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BAT 56 in Revised Draft 1

Techniques to reduce SOy emissions (3/4) —=BP 1.7.5

Technique Description Applicability
See description in Section 10.8.
Use, as much as the iron- and steel-works allow it, | Generally

Process gas
management
b |system and
auxiliary fuel
choice

of:

a majority of blast furnace gas with low sulphur
content in the fuel diet;

a combination of fuels with averaged low
sulphur content, e.g. individual process fuels
with very low S content such as:

applicable, within
the constraints
associated with
the availability of
different types of
fuel

24
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BAT 56 in Revised Draft 1

Techniques to reduce SOy emissions (4/4) - BP 1.7.5

Technique

Description

Applicability

Process gas
management
b [system and
auxiliary fuel
choice

e BFG with sulphur content < 10 mg/Nm?;

« coke oven gas with sulphur content < 300 mg/Nm?3;
and auxiliary fuels such as:

 natural gas;

* liquid fuels with sulphur content of < 0.4 % (in
boilers).

Use of a limited amount of fuels with higher sulphur
content

25
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Iron & steel process gases - ~ | Table 10.34 in Revised Draft 1

BAT-AELs for SO, (1/4) - BP 1.7.6
B The decision on the BAT-AELs for SO, is not supported by UK, EU turbines,

Eurofer, Eurelectric.

26
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Iron & steel process gases - ~ | Table 10.34 in Revised Draft 1

BAT-AELs for SO, (2/4) - BP 1.7.6

Table 10.34: BAT-associated emission levels (BAT-AELs) for SO, emissions
from the combustion of iron and steel process gases

27
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Iron & steel process gases " Table 10.34 in Revised Draft 1

BAT-AELs for SO, (3/4) -BP 1.7.6

Type of combustion |0, reference level|5— BAT-AELs for SO, (mglNYm3)I
olant (%) aily average or average early
over the sampling period| average {*)
New or existing Boiler 3 50-200 (2) ) 25-150
New or existing CCGT 15 20-70 10-45

(%) The higher end of the BAT-AEL range may be exceeded when using a high share of
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Iron & steel process gases " BAT 3 ter in Revised Draft 1

BAT-AELs for SO, (4/4) - BP 1.7.6

Substance/ | Fuell | ...thermal M'“fm”_m Monltc?rlng
n P iout Standard(s) (") | monitoring |associated
arameter | Process P frequency it
Iron and
teel ic EN
SO, N All sizes e Continuous (2)| BAT 56
process standards
gases

() In the case of plants with a rated thermal input of < 100 MW, operated in
emergency-load mode, the monitoring frequency may be reduced to at least once every
year. In the case of plants with a rated thermal input of < 100 MW, operated in peak-
load mode, the monitoring frequency may be reduced to at least once every six months.
(to be revisited)

29
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Iron & steel process gases " BAT 58 in Revised Draft 1

Techniques to reduce dust emissions (1/3) - BP 1.7.7

BAT 58 In order to reduce dust emissions to air from the combustion of iron and
steel process gases, BAT is to use one or a combination of the techniques

given below.

Technique Description Applicability
Use of a combination of process
Fuel choice / gases and auxiliary fuels with low
a averaged dust or ash content as

management .
much-as-the-iron—and-steel-works

Generally applicable, within
the constraints associated
with the availability of
different types of fuel

30
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Iron & steel process gases " BAT 58 in Revised Draft 1

Techniques to reduce dust emissions (2/3) - BP 1.7.7

Technique Description Applicability
Use of one or a combination of dry
dedusting devices (e.g. deflectors, dust
Blast furnace gas |catchers, cyclones, electrostatic
pretreatment at  |precipitators) and/or subsequent dust
the iron- and abatement (venturi scrubbers, hurdle-
steel-works type scrubbers, annular gap scrubbers,
wet electrostatic precipitators,
disintegrators)

Only applicable if
blast furnace gas is
combusted

31
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Iron & steel process gases .' BAT 58 in Revised Draft 1

Techniques to reduce dust emissions (3/3) - BP 1.7.7

Technique Description Applicability
Basic oxygen .
Use of dry (e.g. ESP or bag filt t
furnace gas se of dry (e.g. ESP or bag fiten gr e Only applicable if basic
(e.g. wet ESP or scrubber) dedusting. ,
C |pretreatment at e oxygen furnace gas is
. Further description is given in the Iron
the iron- and combusted
and Steel BREF
steel-works
¥ Electrostatic Only applicablel to
precipitator (ESP) N B _ pIar?t.s combustlr\g .
See descriptions in Section 10.8. auxiliary fuels with high
e |Bag filter a.sh F;F)ntent ina |
significant proportion

32
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Iron & steel process gases - ~ | Table 10.36 in Revised Draft 1

BAT-AELSs for dust (1/4) - BP 1.7.8
B The decision on the BAT-AELSs for dust is not supported by Eurelectric, EU

Turbines, Eurofer.

33
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Iron & steel process gases - ~ | Table 10.36 in Revised Draft 1

BAT-AELSs for dust (2/4) - BP 1.7.8

Table 10.36: BAT-associated emission levels (BAT-AELs) for dust emissions to air
from the combustion of iron and steel process gases

34
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Iron & steel process gases " Table 10.36 in Revised Draft 1

BAT-AELs for dust (3/4) — BP 1.7.8

BAT-AELs for dust (mg/Nm3)

Daily average or average Yearly O, reference level (%)
over the sampling period | average
Boiler 2-104%) 2—1 3

Combustion
plant type

35
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BAT 3 ter in Revised Draft 1

BAT-AELSs for dust (4/4) — BP 1.7.8
Combustion .. o
Substance/|  Fuell plant total | Standard(s) | Mnimum | Monitoring
1 monitoring | associated
Parameter | Process | rated thermal (') frequency |  with
input
Iron and steel : Generic EN | Continuous
Dust process gases AR standards (?)() BAT 58

() In the case of plants with a rated thermal input of < 100 MW, operated in
emergency-load mode, the monitoring frequency may be reduced to at least once
every year. In the case of plants with a rated thermal input of < 100 MW,;, operated in
peak-load mode, the monitoring frequency may be reduced to at least once every six
months. (to be revisited)

(%) In the case of boilers with a rated thermal input of < 100 MW,, or of CCGTs the
monitoring frequency may be at least once every six months if the emissions are
proven to be sufficiently stable.
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Chemical industry process fuels .' BAT 65 in Revised Draft 1

Techniques to reduce NO, and CO emissions (1/5) - BP 1.9.3.1

BAT 65 In order to prevent and/or reduce NO, emissions to air while limiting CO
emissions to air from combustion plants using process fuels from the chemical
industry, BAT is to use one or a combination of the techniques given below.

Technique Description Applicability
. Low-NO, burners |See description in Generallv aoplicable
(LNB) Section 10.8 Y app

See description in

b|Air staging Section 10.8

Generally applicable

37




LCP BREF review — Final TWG Meeting

Seville, 1 — 5 and 8 — 9 June 2015 European IPPC Bureau

Chemical industry process fuels .' BAT 65 in Revised Draft 1

Techniques to reduce NO, and CO emissions (2/5) - BP 1.9.3.1

Technique Description Applicability
See description in

Section 10.8.

Applying fuel staging when
using liquid fuel mixtures
may require a specific

c |[Fuel staging Generally applicable

burner design
Generally applicable to new plants.
¥ Flue-gas See description in Applicable to existing plants within
recirculation Section 10.8 the constraints associated with

chemical installation safety
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Chemical industry process fuels .' BAT 65 in Revised Draft 1

Techniques to reduce NO, and CO emissions (3/5) - BP 1.9.3.1

Technique Description Applicability
Generally applicable to new plants. Applicable to
existing plants within the constraints associated

Selective non- with chemical installation safety.

catalytic See description in[Not applicable to combustion plants operated in
° reduction Section 10.8. emergency-load mode.

(SNCR) The applicability may be limited in the case of

plants operated in peak-load mode with frequent
fuel changes and frequent load variations

39
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Chemical industry process fuels " BAT 65 in Revised Draft 1

Techniques to reduce NO, and CO emissions (4/5) - BP 1.9.3.1

Technique | Description Applicability

Generally applicable for new plants. Applicable to existing
plants within the constraints associated with duct
configuration, space availability, as well as chemical
installation safety.

Selective S
f|catalytic Pe ~|Not applicable to combustion plants operated in
. description in
reduction | emergency-load mode.
Section 10.8. | | N
(SCR) There may be technical and economic restrictions for

retrofitting existing plants operated in peak-load mode.

Not generally applicable to combustion plants of
<100 MW,
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BAT 65 in Revised Draft 1

Techniques to reduce NO, and CO emissions (5/5) - BP 1.9.3.1

Technique Description Applicability
. See description in [Applicable within the constraints associated with
g |Fuel choice . . .
Section 10.8 the availability of different types of fuel
5 Water/steam [See description in |[The applicability may be limited due to water
addition Section 10.8 availability
Advanced | .
| |control See descrgion If Generally applicable
Section 10.8 Y app
system
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Chemical industry process fuels — Table 10.39 in Revised Draft 1

BAT-AELs for NO, and CO (1/4) - BP 1.9.3.2
B The decision on the BAT-AELs for NO, emissions is not supported by CEFIC.

B Add in the chapter on ‘Concluding remarks and recommendations for future
work' that further information should be gathered during the next BREF review
on the impact of high nitrogen and hydrogen contents on NO, emissions.
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Chemical industry process fuels - | Table 10.39 in Revised Draft 1

BAT-AELs for NO, and CO (2/4) - BP 1.9.3.2

Table 10.39: BAT-associated emission levels (BAT-AELs) for NO, and co
emissions to air from combustion plants using process fuels from the chemical
industry
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Chemical industry process fuels Table 10.39 in Revised Draft 1
BAT-AELs for NO, and CO (3/4) - BP 1.9.3.2
BAT-AELs (mg/Nm?)
NO, co

Daily average or average
over the sampling period

Existing - New or existing
New pl E I
olant.) ew plant | Existing plant plant.)

30-85 |80-290 ()| 50-110 | 100-330 (') < 5-30

Fuel phase Yearly average Yearly average

New plant

Mixture of gases
and liquids
Gases only 20-80 70-180 30-100 85-210 <5-30
(") For existing plants ef-<400-MW.,, -using liquid fuels with a nitrogen content higher
than 0.6 % (w/w), the higher end of the BAT-AEL range is 380 mg/Nm3

(*\The ye
leadrmedesr.

/\ /) alaWa
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Chemical industry process fuels " BAT 3 ter in Revised Draft 1

BAT-AELs for NO, and CO (4/4) - BP 1.9.3.2

Minimum | Monitoring

Substance/ ... thermal | Standard(s) o .
5 Fuel/Process iout () monitoring | associated
arameter P frequency with
NO, Process fuels CEN .

from the chemical | All sizes - S IERE BAT 65
CO standards (%)

industry in boilers
() In the case of plants with a rated thermal input of < 100 MW, operated in
emergency-load mode, the monitoring frequency may be reduced to at least once every
year. In the case of plants with a rated thermal input of < 100 MW, operated in peak-
load mode, the monitoring frequency may be reduced to at least once every six months.
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Chemical industry process fuels - BAT 66 in Revised Draft 1

Techniques to reduce SOy HCI & HF emissions (1/6) — BP 1.9.4.1

BAT 66 In order to reduce SOy, HCl and HF emissions to air from the combustion
of 100 % process fuels from the chemical industry in boilers, BAT is to use one
or a combination of the techniques given below.
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Chemical industry process fuels " BAT 66 in Revised Draft 1

Techniques to reduce SOy HCI & HF emissions (2/6) — BP 1.9.4.1

Technique Description Applicability
Generally applicable to new plants.
Applicable to existing plants within the constraints
associated with duct configuration, space availability,
See and chemical installation safety.
Wetflue-gas | escription |F D and seawater FGD are not applicable to
a|desulphurisation " combustion plants operated in emergency-load mode.
(Wet FGD) Section 10.8 |There may be technical and economic restrictions for
applying wet FGD or seawater FGD to combustion
plants of < 300 MW,,, and for retrofitting combustion
plants operated in peak-load mode with wet FGD or
seawater FGD
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Chemical industry process fuels " BAT 66 in Revised Draft 1

Techniques to reduce SOy HCI & HF emissions (3/6) — BP 1.9.4.1

Technique Description Applicability
See description in
Section 10.8.

Wet scrubbing is used to
remove HCl and HF when no
Wet FGD is used to reduce
SO, emissions

b |Wet scrubber Generally applicable to new plants.

Applicable to existing plants within
the constraints associated with duct
configuration, space availability,
and chemical installation safety.

Boiler sorbent
injection See description in
(in-furnace or in- |Section 10.8

bed)
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BAT 66 in Revised Draft 1

Techniques to reduce SOy HCI & HF emissions (4/6) — BP 1.9.4.1

Technique Description Applicability
See description in
Section 10.8. Generally applicable to new plants.
Duct sorbent o .

d injection (DSI) The technique is used in Applicable to existing plants within
combination with a dust the constraints associated with duct
abatement technique configuration, space availability,

5 Spray-dry See description in and chemical installation safety.

absorber (SDA) |Section 10.8
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BAT 66 in Revised Draft 1

Techniques to reduce SOy HCI & HF emissions (5/6) — BP 1.9.4.1

Technique [Description Applicability

Generally applicable to new plants.

Applicable to existing plants within the constraints
associated with duct configuration, space availability, and

See chemical installation safety.
¢ |Seawater description \FGD and seawater FGD are not applicable to combustion
FGD in plants operated in emergency-load mode.
Section 10.8

There may be technical and economic restrictions for
applying wet FGD or seawater FGD to combustion plants of
< 300 MW, and for retrofitting combustion plants operated
in peak-load mode with wet FGD or seawater FGD
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Chemical industry process fuels — BAT 66 in Revised Draft 1

Techniques to reduce SOy HCI & HF emissions (6/6) — BP 1.9.4.1

Technique Description Applicability

Applicable within the constraints associated with
the availability of different types of fuel and/or an
alternate use of the process fuel

See description

g |Fuelchoice | o tion 10.8
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Chemical industry process fuels | Table 10.40 in Revised Draft 1
BAT-AELs for SO,, HCI & HF (1/8) - BP 1.9.4.2-1.9.4.3
B The decision on the BAT-AEL for SO, is not supported by CEFIC.
B The decision on the BAT-AEL for HCl is not supported by ESWET.

SN
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Chemical industry process fuels - | Table 10.40 in Revised Draft 1

BAT-AELs for SO,, HCI| & HF (2/8) — BP 1.9.4.2-1.9.4.3

Table 10.40: BAT-associated emission levels (BAT-AELs) for SO, emissions to air
from the combustion of 100 % process fuels from the chemical industry in a
boiler
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=
BAT-AELS for SO,, HCI & HF (3/8) — BP 1.9.4.2-1.9.4.3

BAT-AELs (mg/Nm?3)
Pollutant Daily average or average over
Yearl X
early average-{’) the sampling period {%)
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Chemical industry process fuels ' BAT 3 ter in Revised Draft 1

BAT-AELs for SO,, HCI| & HF (4/8) — BP 1.9.4.2-1.9.4.3

Minimum | Monitoring
Substance! Fuel/Process thermal Stand1ard(s) monitoring | associated
Parameter input () frequency with
pcess uelsgpm Generic EN | Continuous
SO, the chemical industry | All sizes o (14 BAT 66
in boilers Sianugls ) (%)

() In the case of plants with a rated thermal input of < 100 MW, operated in
emergency-load mode, the monitoring frequency may be reduced to at least once every
year. In the case of plants with a rated thermal input of < 100 MW, operated in peak-
load mode, the monitoring frequency may be reduced to at least once every six months.
(to be revisited)

(") For plants of < 100 MW,,, the monitoring frequency may be adjusted after an initial
characterisation of the fuel (see BAT 5) based on a risk assessment of the load of
pollutants in the emissions to air ...

gl
gl
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Chemical industry process fuels ~ | Table 10.41 in Revised Draft 1

BAT-AELs for SO,, HCI| & HF (5/8) — BP 1.9.4.2-1.9.4.3

Table 10.41: BAT-associated emission levels (BAT-AELs) for HCI and HF
emissions to air from the combustion of process fuels from the chemical

industry in a boiler
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Chemical industry process fuels " Table 10.41 in Revised Draft 1

BAT-AELs for SO,, HCI| & HF (6/8) — BP 1.9.4.2-1.9.4.3

BAT-AELs (mg/Nm?)
Combustion plant HCI HF
total rated thermal Average-over-the-sampling-period
input (MW, Average of samples obtained during one year
New plant | Existing plant New plant Existing plant
<100 1-7 2-15 <1-3 <1-6
> 100 1-5 1-9 (") <1-2 <1-3
(") In the case of plants operated in peak- or emergency-load modes, the BAT-AEL
range is 1-10 245 mg/Nm?. (to be revisited)
(4) In the case of plants operated in peak- or emergency-load modes, the BAT-AEL
range is < 1-6 8:2-10 mg/Nm?. (to be revisited)
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Chemical industry process fuels " BAT 3 ter in Revised Draft 1

BAT-AELs for SO,, HCI| & HF (7/8) — BP 1.9.4.2-1.9.4.3

Minimum | Monitoring

Substance/
5 Fuel/Process thermal Stan%a)rd(s) monitoring | associated
arameter input frequency with
HCI EN 1911 | Atleast once
Process fuels from NG EN -
HE the chemical All sizes standard months BAT 66

industry in boilers

available (4)(8)("°)
() In the case of plants < 100 MW, operated in emergency-load mode, the frequency
may be reduced to at least once every year. In the case of plants < 100 MW, operated
in peak-load mode, the frequency may be reduced to at least once every six months.

(%) The monitoring frequency may be adjusted after an initial characterisation of the fuel

(see BAT 5) based on a risk assessment of the load of pollutants in the emissions to air
soit 58
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Chemical industry process fuels " BAT 3 ter in Revised Draft 1

BAT-AELs for SO,, HCI| & HF (8/8) — BP 1.9.4.2-1.9.4.3

Substance/ Standard(s) Mmllmu_m Monltc.)rlng
Fuel/Process thermal () monitoring | associated
Parameter input frequency with
el Process fuels from ESJ::J At least once
the chemical All sizes every three BAT 66
HF , o standard
industry in boilers . months (2) (8)
available

(8) The frequency may be reduced if it is demonstrated that the emission levels are
consistently within the BAT-AELs set. In these specific cases, periodic measurements
could be carried out each time that a change of the fuel and/or waste characteristics
may have an impact on the emissions, but in any case at least once every year.

59




LCP BREF review — Final TWG Meeting

Seville, 1 -5 and 8 =9 June 2015 EuroPean IPPC Bureau

Chemical industry process fuels - ' BAT 67 in Revised Draft 1

Techniques/BAT-AELSs for dust and metals (1/5) - BP 1.9.5

B The decision on the BAT-AEL for dust is not supported by ESWET, EEB, CANA
Europe.

B The decision on the dust monitoring is not supported by CEFIC.
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Chemical industry process fuels .' BAT 67 in Revised Draft 1

Techniques/BAT-AELSs for dust and metals (2/5) - BP 1.9.5

BAT 67 In order to reduce emissions to air of dust, particulate-bound metals, and
trace species from the combustion of process fuels from the chemical industry
in boilers, BAT is to use one or a combination of the techniques given below.

Technique Description Applicability
See description in Section 10.8.

Applicable within the
constraints associated
with the availability of
different types of fuel.

Use of a combination of process
a |Fuel choice fuels from the chemical industry
and auxiliary fuels with low
averaged dust or ash content
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Chemical industry process fuels " BAT 67 in Revised Draft 1

Techniques/BAT-AELSs for dust and metals (3/5) - BP 1.9.5

Technique Description Applicability
b |Bag filter See description in Section 10.8
. e . Generally applicable
c | Electrostatic See description in Section 10.8
precipitator (ESP)
See BAT 66 Generally
. applicable when the
d IE)(rSyE)S:n;’ledr;y or wet See description in Section 10.8  |technigue-is-mainly-used-for
Y SO,-HCHandlorHE

abatement
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Table 10.42 in Revised Draft 1

Techniques/BAT-AELSs for dust and metals (4/5) - BP 1.9.5

Table 10.42: BAT-associated emission levels (BAT-AELs) for dust emission to air
from the combustion of 100 % process fuels from the chemical industry in a

boiler
- 3
Combustion plant BAT-AELs for du:::t (mg/Nm?)
Daily average or average over
total rated thermal Yearly average . .
input (MW, ) the sampling period
P g New plant | Existing plant| New plant | Existing plant
2 50 MW,,, All-sizes 2-5 2-15 2-10-(% 2-25-(%)
(4— ha unnar and of the BAT-A anaa - mav - ha hidhar an dave whan auyiliary i id
sealeorampergehaloadmodes 63
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Chemical industry process fuels " BAT 3 ter in Revised Draft 1

Techniques/BAT-AELSs for dust and metals (5/5) - BP 1.9.5

Substance/ Standard(s) Mln!mulm Monltc.)rlng
5 Fuel/Process thermal () monitoring | associated
arameter input frequency with
Process fuels from Generic EN .
. . Continuous
Dust the chemical All sizes | standards and 2 BAT 67
Industry in boilers EN 13284-2

(3 In the case of plants with a rated thermal input of < 100 MW, operated in
emergency-load mode, the monitoring frequency may be reduced to at least once every
year. In the case of plants with a rated thermal input of < 100 MW, operated in peak-
load mode, the monitoring frequency may be reduced to at least once every six months.
(to be revisited)
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Chemical industry process fuels - ' BAT 69 in Revised Draft 1

Techniques/BAT-AELs for TVOC and PCDD/F (1/7) — BP 1.9.7

e ———

B The decision on the monitoring of PCDD/F is not supported by EEB, CAN
Europe, ESWET.
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Chemical industry process fuels .' Table 10.45 in Revised Draft 1

Techniques/BAT-AELs for TVOC and PCDD/F (2/7) — BP 1.9.7
BAT-AELs

PCCD/F

B Align the BAT-AEL with the one for waste co-incineration in biomass-, peat-,
coal- and/or lignite-fired combustion plants, taking into account the differences
in the reference oxygen level, and express it as an average over the sampling

period.
TVOC

B Align the BAT-AEL with the one for waste co-incineration in biomass-, peat-,
coal- and/or lignite-fired combustion plants, taking into account the differences
in the reference oxygen level, and express it as an average over the sampling

period. o6
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Chemical industry process fuels — BAT 69 in Revised Draft 1

Techniques/BAT-AELs for TVOC and PCDD/F (3/7) — BP 1.9.7

BAT 69 In order to reduce emissions to air of volatile organic compounds and

polychlorinated dibenzo-dioxins and -furans from the combustion of process
fuels from the chemical industry in boilers , BAT is to use one or a combination
of the techniques in BAT 4 and below.
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BAT 69 in Revised Draft 1

Technique

Description

Applicability

Activated carbon
Injection

See description in Section
10.8

Selective catalytic

See description in Section
10.8. The SCR systemis
adapted and larger in

C

reduction (SCR) comparison with an SCR
system only used for NO,
reduction

Rapid quenching See description of wet

through wet scrubbing
| flue-gas condenser

scrubbing / flue-gas
condenser in Section 10.8

Only applicable to combustion
plants using fuels derived from
chemical processes involving
chlorinated substances.

Generally applicable to new
plants.

Applicable to existing plants
within the constraints associated
with duct configuration, space
availability, as well as chemical
installation safety
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Chemical industry process fuels " Table 10.45 in Revised Draft 1

Techniques/BAT-AELs for TVOC and PCDD/F (5/7) — BP 1.9.7

Table 10.45: BAT-associated emission levels (BAT-AELs) for PCDD/F and TVOC
emissions to air from the combustion of 100 % process fuels from the chemical

industry in a boiler

_ BAT-AELs (to be revisited)
Pollutant Unit : :
Average over the sampling period
PCDD/F () pg ng I-TEQ/Nm?3 1-160 < 0.0024-0.036
TVOC mg/Nm? 124 0.6-18

(') These BAT-AELs only apply to combustion plants using fuels derived from chemical
processes involving chlorinated substances.
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Chemical industry process fuels ' BAT 3 ter in Revised Draft 1

Techniques/BAT-AELs for TVOC and PCDD/F (6/7) — BP 1.9.7

Substance/ Fuel/ " | Standard(s) Mln!mu.m Mon|t9r|ng
thermal 1 monitoring | associated
Parameter Process input (') frefiENty with
Process fuels from EN 1948-1, | Atleast once
PCDD/F chemical industry | All sizes| EN 1948-2, every six BAT 69
in boilers EN 1948-3 | months (8) (9

(8) The frequency may be reduced if it is demonstrated that the emission levels are
proven to be sufficiently stable-censistenthy—withinthe BAT-AELs-set. In these specific
cases, periodic measurements could be carried out each time that a change of the fuel
and/or waste characteristics may have an impact on the emissions, but in any case at
least once every year.

('?) In the case of process fuels from the chemical industry, monitoring is only applicable
when the fuels contain chlorinated substances-erierire-compotnas.
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Techniques/BAT-AELs for TVOC and PCDD/F (7/7) — BP 1.9.7
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BAT 3 ter in Revised Draft 1

Substance/ Fuel/ Standard(s) Mln!mu.m Monltc.)rlng
B b thermal ) monitoring | associated
arameter rocess input frequency with

P fuel

s
TVOC , , All sizes | EN 12619 every six BAT 69

Industry in

. months (®)
boilers

(8) The frequency may be reduced if it is demonstrated that the emission levels are

proven to be sufficiently stable-consistently—withinthe BAT-AELs-set. In these specific

cases, periodic measurements could be carried out each time that a change of the fuel
and/or waste characteristics may have an impact on the emissions, but in any case at
least once every year.
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Offshore platforms .' BAT 60 in Revised Draft 1

Techniques to reduce NOy and CO emissions (1/3) - BP 1.8.2

BAT 60 In order to prevent and/or reduce NO, emissions to air from the

combustion of gaseous and/or liquid fuels on offshore platforms, BAT is to
use one or a combination of the techniques given below.

Technique Description Applicability
Applicable to new gas turbines (standard
equipment) within the constraints associated with

Dry low-NOy . .. [the fuel quality variations.
See description in y | -
a [ourners Section 108 The applicability may be limited for existing gas

(DLN) turbines by: availability of retrofitting package (for
low load operation), complexity of the platform
organisation and space availability
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Offshore platforms
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BAT 60 in Revised Draft 1

Techniques to reduce NOy and CO emissions (2/3) - BP 1.8.2

Technique Description Applicability
b || ean-burn [EEEEER) See gescrlptlon in Only applicable to new gas-fired
Section 10.8 engines
See description in , _
C |Low-NOy burners Section 10.8 Only applicable to boilers

Advanced control
system

See description in
Section 10.8

Generally applicable to new plants.
The applicability to old combustion
plants may be constrained by the need
to retrofit the combustion and/or
control command system(s)
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ny
Offshore platforms can BAT 60 in Revised Draft 1

Techniques to reduce NOy and CO emissions (3/3) - BP 1.8.2

BAT 61. In order to prevent and/or reduce CO emissions to air from the
combustion of gaseous and/or liquid fuels in gas turbines on offshore
platforms, BAT is to use one or a combination of the techniques given below
inBAT-42-and BAT 49,

Technique Description Applicability

Not applicable to combustion plants operated
o . . . |inemergency-load mode
Oxidation See description in B y |
d - Retrofitting existing plants may be constrained
catalysts Section 10.8 =" -
by the availability of sufficient space and the
requirement not to overload the platform
o Combustion | See description in Generallv applicable
optimisation | Section 10.8 yapp »
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Offshore platforms e Table 10.37 in Revised Draft 1

BAT-AELs for NOy and CO (1/4) - BP 1.8.3

B Add in the chapter on ‘Concluding remarks and recommendations for future
work' that more information on offshore platforms should be collected during
the next BREF review, in particular on the use of dual fuel gas turbines
combusting liquid fuels.

B The decision on the BAT-AELs for NO, is not supported by EEB, CAN Europe.
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Offshore platforms .' Table 10.37 in Revised Draft 1

BAT-AELs for NO, and CO (2/4) - BP 1.8.3

Table 10.37: BAT-associated emission levels (BAT-AELs) for NO, and CO
emissions to air from the combustion of gaseous and/or liquid fuels in open-

cycle gas turbines on offshore platforms

BAT-AELs (mg/Nm3) (?)
Plant type NOy CO
Average over the sampling period

(%) These BAT-AELs are based on = 70 % of baseload power available on the day

C =. vAe S C gHH 100G 96 NV HEH .=- "31 HC cHHO—ai0u ei
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Offshore platforms .' Table 10.37 in Revised Draft 1

BAT-AELs for NO, and CO (3/4) - BP 1.8.3

BAT-AELs (mg/Nm3) (?)
NO, CO
Plant type Average over the
sampling period
New gas turbines combusting gaseous fuels (°) 7 15-50 (4) <75
Existing gas turbines combusting gaseous fuels (%) <50-350 (")| <100

(") The lower end of the BAT-AEL range can be achieved with DLN burners.

(3) This includes single fuel and dual fuel gas turbines.
(*) The higher end of the BAT-AEL range is 250 mg/Nm3 if DLN burners are not
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BAT 3 ter in Revised Draft 1

Offshore platforms

BAT-AELs for NO, and CO (4/4) — BP 1.8.3

Substance/ Fuel/ Combustion Standard(s) Minimulm Monitc?ring
plant total rated s monitoring | associated
Parameter |  Process thermal input () frequency with
OCGT on At least
NOy offshore All sizes EN 14792 | once every | BAT 60
platforms year (°)
OCGT on At least
CO offshore All sizes EN 15058 | once every | BAT 61
platforms year (°)

(°) PEMS may be used alternatively.
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