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Annex V

LIMIT VALUES FOR EMISSIONS OF NITROGEN OXIDES FROM STATIONARY
SOURCES

1. Section A applies to Parties other than Canadalae United States of America, section B
applies to Canada and section C applies to theethi@tates of America.

A. Parties other than Canada and the United Stdt&merica

2. For the purpose ¢iis sectior-A "emission limit value' (ELV) means the quantity ef a
gaseous-substanbOx (sum of NO and NO2, expressed as NO2pntained in the waste gases
from an installation that is not to be exceededlells otherwise specified, it shall be calculated i
terms of mass ofpelutaOXx per volume of the waste gases (expressed as m@sst)ming
standard conditions for temperature and pressurérjogas (volume at 273.15 K, 101.3 kPa).
With regard to the oxygen content-ef-exhauastegas, the values given in the tables below for
each source category shall apply D|Iut|on forp)tlepose of Iowerlng concentratlons of pollutants
in waste gases is not permitted- y ommonly

named-NOx—expressed-as-N@art-up, shutdown and malntenance of equmemamluded

3. Emissions shall be monitored in all cag@smeasurements or through calculations
achieving at least the same accuracy.ompliance with emission limit values shall beified
through Fhe-methods-of-verification-can-includentinuous or discontinuous measurements, type
approval, or any other technically sound methodtadse of continuous measurements, compliance
with the emission-standdnaiit values is achieved if the validated-{daitydnthly] emission

average does not exceed the limit values. In chdsoontinuous measurements or other
appropriate determination procedures, compliantkle thie emissiotimit values is achieved if the
mean value based on an appropriate number of neraeuts under representative conditions does
not exceed themission limit value-ef-the-emission-standaithe inaccuracy of the-eentinteus-and
diseentindodsneasurement methods may be taken into accouwmeftication purposes.

4. Sampling-and-analyshonitoring of relevant polluting substances and measureménts o
process parameters, as well as the quality assugdrautomated measuring systems and the

reference measurement methods to calibrate thesensy, shall be carried out in accordance with
CEN standards. If CEN standards are not availdB{@,standards, national or international
standards which will ensure the provision of ddtaroequivalent scientific quality shall apply.

5. SpeC|aI provisions for combustlon plaméarred to in paraqraph 7w+th—a—|ca{ed—the+=mal
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5.1  The competent authority may grant derogatiomfthe obligation to comply with the
emission limit values provided for in paragragphii the following cases:

a) for combustion plants-ferly/mainlgbrmally using gaseous fuelwitbat have to resort
exceptionally to the use of other fuels because safdden interruption in the supply of gas and for
this reason would need to be equipped with a wgestepurification facility

[b) for existing combustion plants not operated more tharXX2X5000perating hours, starting
from BATE 1 January 2016and ending no later th88l December 202BATE]

[c) for existing combustion plantgher than on shore gas turbines (covered by paragph 8)
using solid or liquid fuels not operated more th&00 operating hours per year as a rolling
average over a period of five years; instdadfollowing emission limit values apply:

for solid fuels-{eption-t-and-2 450 mg/Nn3;-eption-3-——=600-mgiNms]1
for liquid fuels:{eption-12-and-3 450 mgiAm3t

5.2  Where a combustion plant is extended by at Ba@MWth, the emission limit value
specified in paragraph 7 for new installations lstyaply to the extensional partand-te-the-part of
theplantaffected by the change.

5.3 Parties shall ensure that provisions are nratlee permits for procedures relating to
malfunction or breakdown of the abatement equipment

5.4 In the case of a multi-fuel firing combustigant involving the simultaneous use of two or
more fuels, the competent authority slitermine the emission limit value as the weighted
average of the emission limit values for the indidual fuels, on the basis of the thermal input

delivered by each fuelpreviderulesforsetting-the-emission-limit-vaue

6—Parties may apply rules by which combustion plantgand process plants within a
mMineral oil refineyiesmay be exempted from compliance with the individd@y limit values
set outin this annexprovided that they are complying witha the everallbubble NOyx limit
value,determined on the basis of the best available teclyuessetin-table-t-ollowing
al%ema%ive—bubble—N mitvalue-mav-be-u edrefe na-to-the - suymhaef eémission a
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7. Combustlon plants—(beﬂepsand—preeess—heamm)a rated thermal input exceedlng 50

Table 2.-Suggested-optionsfarimit values for NO, emissions released from-beilers-and
process-heaterscombustion plants ¥

ELV for NO, [mg/Nm3]”

Thermal
Fuel type | 'MPut
[Mwih] Option1" Option 2V Option 3"
New plants: New-plants:
New-plants: 300 (coal, ligniteand 100-(coatligrite)
Solid fuels 250 (coallighite) other solid fuelg (pulverised lignite-450)
200-({biomass,peal) | (1, verised lignite: 450) 100-(biomass;-peal)
250 (biomass, peat)
50-100

Existing plants:
%Q-S't-l'n'g—pl'a'n{-s 300 (COaI, |an|teand %ﬂn’g—pl'&n{-s

250 (coal-lignite) other solid fuelg 500 -
B Peal) | (hulverised lignite: 450)|  OC-(blemass,peat)

300 (biomass, peat)

1

The rated thermal input of the combustion plant iscalculated as the sum of the input of all units carected to a
common stack.Individual -eembustion-plantsnits below 15 MWth shall not be considengltien calculatinge-

caleulatethe total rated input.
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ELV for NO , [mg/Nm3]”

Thermal
Fuel type | 'MPut
[Mwih] Option1* Option 2Y Option 3Y
New plants:
New-plants: Tewpants New-plants:
ignite) 200 (coal, ligniteand ignite)
. 0 other solid fuelg . )
200 (biomass, peat)
100-300
- Existing plants: -
Existing-plants: Existing-plants:
ignite) 200 (coal, ligniteand ignite)
. ) other solid fuelg . )
250 (biomass, peat)
New-plants: New plants: New plants:
I 150 (coal, ligniteand . -
100(coal-lignite .
. )t) other solid fuels (general 200 ( pul_verlsed I|qn|tt)e)
150 (biomass, pent
>300
Existing-plants: Existing plants: .
Existing-plants:
100-{coaklignite) 200 (coal, ligniteand igrite)
other solid fuelg : 0
100-(biomass;-peat) 200 (biomass, peat)
o New-plants: New plants: New-plants:
Liquid fuels
250 300 400
50-100
Existing-plants: Existing plants: Existing-plants:
300 450 450
New-plants: New plants: New-plants:
100-300
100 150 200
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ELV for NO , [mg/Nm3]”

Thermal
Fuel type | 'MPut
[MWith] Option1* Option 2Y Option 3"
Existing plants:
450for firing of
distillation and
Existing-plants: Existing plants: conversion residues fromj
crude oil refining for own
1590 200 (general) consumption in
combustion plants and
for firing liquid
production residue as
non-commercial fuel
New-plants: New plants: New-plants:
80 100 200
Existing plants:
150 (general)
450 for firing of
>300 distillation and
Existing-plants: conversion residues fron Existing-plants:
crude oil refining for own
100 consumption in 400
combustion plants and
for firing liquid
production residue as
non-commercial fuel (<
500 MW
New-plants: New plants: New-plants:
Natural gas
80 100 150
50-300
Existing-plants: Existing plants: Existing-plants:
80 100 300
New-plants: New plants: New-plants:
>300
60 100 100
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Thermal ELV for NO , [mg/Nma]”
Fuel type | INPut
[Mwth] Option1” Option 2 Option 3"
Existing-plants: Existing plants: Existing-plants:
80 100 200
New-plants: New plants: New-plants:
Other 200 200 200
gaseous >50
fuels® Existing-plants: Existing plants: Existing-plants:
300 300 300

-Plant in which the products of combustion are usedlirect heating, drying, or any other
treatment of objects or materials;

-Post-combustion plants designed to purify the avgsises by combustion which are not
operated as independent combustion plants;

-Facilities for the regeneration of catalytic craxgkcatalysts;

-Facilities for the conversion of hydrogen sulphii® sulphur;

-Reactors used in the chemical industry;

-Coke battery furnaces;

-Cowpers;

-fRecovery boilersferblackliguavithin installations for the production of pulp]
-Waste incinerators; and

-Plant powered by diesel, petrol or gas enginds/aombustion turbines, irrespective of
the fuel used.

b/

Onshore combustion turbines with a rated theinmalt exceeding 50MWth: the NOx
emissionlimit values expressed in mg/Nm3 (atederence O2 content of 15%) are to be applied

to a single turbine. Themissionlimit values in table 3 apply only above 70% load.

Table 3.-Suggested-optionsfarimit values for NO, emissions released from onshore
combustion turbines (including CCGT)
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ELV for NO , [mg/Nm3]¥
Thermal input
Fuel type
[MWth]
Option 1" Option 2" Option-3”
New plants: New-plants: New-plants:
50 100 120
Liquid fuels Existing plants:
(light and >50 90
medium o Existingplants: Existing-plants:
distillates) 200 in case of
plants operating +20 120
less than 1500
hours per year
New-plants: New plants: Newplants:
50 50 (in generaly’ 50
Existing plants:
Natural gagl >50 50 (qenerand af
- | : - |
150 in case of
plants operating 90 120
less than 1500
hours per year
New-plants: New plants: New-plants:
50 50 50
Existing plants:
Other gasés >50 120
Existing-plants: o Existing-plants:
200 in case of
5 plants operating 120
less than 1500
hours per year
al Gas turbines for emergency use that operateiasss00 hours per year are not covered
b/

Natural gas is naturally occurring methane wibh more than 20% (by volume) of inert
gases and other constituents.
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¢/ [e.g. for supplementary firing with other gases]
c/ 75 mg/Nni in the following cases, where the efficiency af thas turbine is determined at
ISO base load conditions:

(i) gas turbines, used in combined heat and poystesis having an overall efficiency
greater than 75 %;

(i) gas turbines used in combined cycle plantsrigaan annual average overall electrical
efficiency greater than 55 %;

(i) gas turbines for mechanical drives.)

d/ for single gas turbines not falling into anytloé categories mentioned under footnote d/, but
having an efficiency greater than 35 % - deterahiaelSO base load conditions — the ELV
for NOx shall be 50 x / 35 where is the gas-turbine efficiency at ISO base load
conditions expressed as a percentage.

9. Cement production:

Table 4.-Suggested-optionsfacimit values for NO, emissions released from cement clinker
: a/
production

ELV for NO 4 [mg/Nm3]
Option 1~ Option 2" Option 3"
. ot
- preheaterkiln&eneral (existing
and new installations) 360 400 500
—otherkilns
- Existing lepol and long rotary
kilns in which no waste is co- 400 800 800
incinerated
a/ Installations for the production of cement céinkn rotary kilns with a capacity >500

Mg/day or in other furnaces with a capacity >50 8&y. The Qreference content is 10%.
10. Stationary engines:

Table 5.-Suggested-optionsforimit values for NO, emissions released from new stationary
engines

ENGINE TYPE, POWER, FUEL ELV 1 ELV 2 ELV 3
SPECIFICATION (@) (b) (c) | (@) (b) (c) (@)
[mg/Nm3] | [mg/Nm3] [mg/Nm3]
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GAS ENGINES > 1 MW,

Spark ignited (=Otto) engines 35 95 190
all gaseous fuels (enhanced| g2 ndard lean burn
lean burn) or rich burn with—
catalyst
DUAL FUEL ENGINES > 1 MW ,
In gas mode (all gaseous fuels) 35(e) 190(e) 386(e)
In liquid mode (all liquid fuels)
1-20 MW 225 -#50 {1850 }{2000]
>20 MW 225(e) 450 [8560-H2666]

DIESEL ENGINES >5 MW
(compression ignition)

Sow (< 300 rpm)/ Medium (300-

1200 rpm)/ speed
5-20 MW
HFO and bio-oils 225 [450H756}|  [1300He){1660]
LFO and NG 150 190 [1300He)-{1600]
>20 MW
HFO and bio-oils 190  |[225-{450] F561-11856]
LFO and NG 150 190 F7501-{1850]
High speed (>1200 rpm) [230H1560] 190 [750]—{900]

The reference oxygen content is 15%

(a) Theseemission limit values do not apply to engines running less th&nhsirs a year.

(b) Where SCR cannot currently be appliedtechnical and logistical reasongtercertain
geographical-arealike on remote islandspr where the-wravailability of sufficient amounts of
goodhigh quality fuel erraw-material-gualitgannot be guaranteed, a transition period-ef b4
yeas after the entry into force of the Protocoleanmay be appliedgrantedfor diesel engines
and dual fueI engines during which the following erilssion limit values apply:-. [Buringthis

- dual fuel engines: 380 mq/Nm3 in gas mode and IBqu/Nm3 in liquid mode:
- diesel engines - Slow (< 300 rpm) and Medium (3200 rpm)/ speed: 1300 mg/Nm? for
engines between 5 and 20 MW and 1850 mg/Nms3 for éngs > 20 MW

2 The conversion factor from the limit values in therent Protocol (at 5% oxygen content) is 2,68\
Thus, the limit value of:

* 190 mgNm3 at 15 % O2 corresponds to 500 mg/Nn53%tO2,

* 95 mg/Nm3 at 15 % O2 corresponds to 250 mg/Nni3%t0O2,

* 225 mg/Nm3 at 15 % O2 corresponds to 600 mg/Nn&3% O2.
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- diesel engines — High speed (> 1200 rpm): 750 g3

(c) A-flexibility-eption-for Engines running between 5060and 1500 operational hours per year
may be exempted from compliance with these emissidimit values in case they are applying

is to-apply-fthe-uppervalues-of ELV3Hachievabldhayirimary measure® limit NOx emissions

and meet the emission limit values set out in footte (b).

11. Production-andprocessing-of-metads ore sinter plants:

Table 6.Suggested-options-fotLimit values for NO emissions released from-primary-iron
and-steel”-production iron ore sinter plants

Suggested ELV for NQ [mg/Nm3]”
Plant type
Option 1V Option 2" Option-3*
Sinter plants: New installation [°] 400 400
Sinter plants: Existing installation £ 400 400

12. Nitric acid production:
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Table 7.Suggested-optionsfoLimit values for NO, emissions from nitric acid production

excluding acid concentration units

Type of installations

ELV for NO x [mg/Nm?]

Option1~ Option 2" Option-3"
New installations 40 154160 200
Existing installations 100 485190 200
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