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The IPPC Directive

Full Title

Council Directive 96/61/EC concerning integrated pollution prevention and control
(“IPPC Directive”). The IPPC Directive has recently been codified 2008/1/EC. The
codified act includes all the previous amendments to the Directive 96/61/EC and
introduces some linguistic changes and adaptations. The substance of Directive
96/61/EC has not been changed and the adopted new legal act is without prejudice to
the new proposal for a Directive on Industrial Emissions.

The current IPPC Directive 2008/1/EC will expire as soon as the recast Directive is
into force.

Brief Outline

The Directive establishes a set of EU-wide common rules on permitting for industrial
installations. All installations covered by Annex | of the Directive are required to obtain
an authorisation (permit) from the authorities in the EU countries. Unless they have a
permit, they are not allowed to operate. The permits must be "integrated”, i.e. they
must take into account the whole environmental performance of the plant, including air
emissions, water, land use, waste, use of raw materials, energy efficiency, noise,
prevention of accidents, risk management, etc. Permits must be based on the concept
of Best Available Techniques (BAT). The concept of BAT is defined in Article 2 of the
Directive, whilst Annex IV provides considerations to be taken into account when
determining BAT.

Annex V of the Directive contains the Emission Limit Values (ELV) for Large
Combustion Plants. These ELV vary according to the general category type of fuel
(solid, liquid, gaseous) and the general type of technology used e.g. boiler, turbine, or
engine.

Recast of the IPPC Directive

Full Title

Proposal for a Directive of the European Parliament and of the Council on industrial
emissions (integrated pollution prevention control) RECAST
2007/0286 (COD).

Entry into force

The Directive is expected to enter into force in 2014. However, as of 16" February
2009, there is a possibility that Member States will push back entry into force to 2020
in the Council. The ELVs are to enter into force 2016.

Brief Outline

On 21 December 2007 the Commission adopted a Proposal for a Directive on
industrial emissions. The Proposal recasts seven existing Directives related to
industrial emissions into a single clear and coherent legislative instrument. The recast

includes in particular the IPPC Directive.

The scope of the legislation is being extended to include all installations with a rated
thermal input of 20 MWth (down from 50 MWth). Additionally the NOx and SO ELYV laid
out in Annex V for installations running on gasous fuels are very tight and arguably
impossible to achieve without post-combustion flue-gas treatment. If implemented in
its current form it puts heavy additional cost on installations. The ELV for installations
running on natural gas do not distinguish across gases and specific technologies. This




can be seen as presenting a serious barrier to the growth of bio gas cogeneration
market. The risk is that SCR technology becomes compulsory for these large gas-
engine based installations.

The ELV contained in Annex V are directly based on the emission levels presented in
the BREF.

BAT and IPPC
values

The Commission organises an information exchange on BAT, which is coordinated by
the European IPPC Bureau (“Sevilla Process”).

This work feeds into the BREF (Best Available Technique reference documents) on
Large Combustion Plants. The emission levels associated with BAT in the BREF
directly feed into the Commission’s thinking and are to be used as basis when setting
ELV under the IPPC Directive.

BREF in the
Review

The current emission levels associated with the use of BAT for turbines and engines
powered by gasous fuels have been based on an O2 level of 15 vol-%, and standard
conditions as the reference point. The BAT associated emission levels are based on a
daily average, standard conditions and represent a typical situation (see Annex ).

The recast of the Directive foresees an extension of the scope of Annex | to
installations in the 20-50 fuel input capacity range, which implies that the Large
Combustion Plant BREF will be extended covering these smaller installations. Thus,
the next revision of the BREF envisaged in 2010 will include an extension to smaller
installations.

Updates of
legislative
processes and
next steps

The Commission’s proposal was amended on 22" January by the ENVI committee.
However, the ELVs in Annex V were left unchanged (i.e. as in the Commission’s
proposal, see Annex | & I).

It is now left to the EP plenary and the Council of ministers to adopt the Directive.
While the Parliament has opted to take a strong position on IPPC, the Council is
expected to try to soften the text as it is seen as a burden on the economy. In
particular, member States are likely to ask for an entry into force in 2020 only, instead
of 2014.

The IPPC Directive will be put to the vote in plenary of the Parliament in March 2009,
before going to the Council.

The general consensus if that there will be 2 readings in the Parliament’s plenary as
MEPs anticipate some disagreements between the EP and the Council.

The final recast Directive is expected to be adopted by the end of 2009.

The LCP BREF will be revised as of 2010. Once the new BREF is published, the
Commission will have 12 months to adjust the Annex V ELVs.

Problem areas

The proposed revised Directive introduces 2 problematic changes:

1/ The threshold for inclusion is lowered to 20 MWth input, down from 50 MW.

2/ The Emission Limit Values for CO and NOx and much tighter, in particular for gas-
fired installations and the text makes no difference between types of gas or types of
engines.

Because of these changes there is a real risk that gas engine based systems will have
to invest in SCR in the future. There may be some implication or gas turbines as well.

Impact on
co/polygeneration

Although the gas engine sector contributes only 0.4 % and 0.0056 % to the total EU
emissions of NOx and CO, the extremely low ELVs will increase pressure on water
use and will require the use of ammonia (for selective catalytic reduction installations).
This will result in additional secondary pollutions from the production and
transportation of the reagents from factories to the plants. The low ELV will also lead
to lower energy efficiency due to higher fuel consumption, higher operation costs, and
higher CO2 emissions.

The Combined Heat and Power CHP plant bonus is removed for gas turbines, thus the
high fuel efficiency of cogeneration is no longer recognized.

The proposed recast Directive marks a significant tightening of ELV for LCP. The ELV
in Annex V will apply to installations with a thermal raging input capacity of 50 MW or




more. However, the extension of the scope of the Directive to installations rated 20MW
or more implies that much smaller cogeneration installations will have to comply with
strict NOx and CO emission limits once the LCP BREF has been revised to cover the
20-50MW range. The extension of the scope to smaller plants will lead to virtually no
further reduction in NOx and CO2 emissions but has a high cost for end users

The “one size fits all” approach is inappropriate because
a. The proposed emission limits do not take different types of
gas into account
b. The proposed limits do not take different gas engine
technologies into account
c. The flexibility mechanism is lost in the proposal
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EPER website: http://eper.eea.europa.eu/eper/
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2007:0844:FIN:EN:PDF
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Annex |
Recast of the Directive, Annex V, Part 1, point 5

Technical Provisions relating to combustion plants
Part 1 (for existing plants)

5. Emission limit values (mg/Nms3) for NOx and CO for gas fired combustion plants

NOy CO
Gas fired boilers 100 100
Gas turbines (including CCGT), 50@® 100
using natural gas™ as fuel
Gas turbines (including CCGT), 90 100
usin% other than natural gas as
fuel’
Gas engines 100 100
Notes:

(1) Natural gas naturally occurring methane with not more than 20% (by volume) of inerts and other constituents.

(2) 75mg/Nm3 in the following cases, where the efficiency of the gas turbine is determined at ISO base load conditions:

(0] gas turbines, used in combined heat and power systems having an overall efficiency greater than 75%;

(ii) gas turbines used in combined cycle plants having an annual average overall electrical efficiency greater than
55%;

(iii) gas turbines for mechanical drives.

(3) For single gas turbines not falling into any of the categories mention under note (2), but having an efficiency greater than 35% -
determined at ISO base load conditions — the emission limit value for NOx shall be 50x*[0/35 where O is the gas turbine
efficiency at ISO base load conditions expressed as percentage.

(4) These emission limit values also apply to gas turbines using light and middle distillates as liquid fuels.

For gas turbines (including CCGT) the NOx and CO emission limit values set out in the table contained in this point

apply only above 70% load.

Gas turbines for emergency use that operate less than 500 hours per year are not covered by the emission limit values

set out in this point. The operator of such plants shall record the used operating time.

Part 2: Emission limit values for combustion plants (for new plants)

5. Emission limit values (mg/Nms3) for NOx and CO for gas fired combustion plants

NOy (6{0)
Gas fired boilers 100 100
Gas turbines (including CCGT)™ 50 100
Gas engines 75 100
Notes

(1) For gas turbines using light and middle distillates as liquid fuels, the emission limit values for NOx and CO set out in this point
also apply.

(2) For single cycle gas turbines having an efficiency greater than 35% - determined at ISO base load conditions — the emission
limit value for NOx shall be 50x*[J/35 where [ is the gas turbine efficiency at ISO base load conditions expressed as
percentage.

(3) For gas turbines (including CCGT) the NOx and CO emission limit values set out in this point apply only above 70% load.
Gas turbines for emergency use that operate less than 500 hours per year are not covered by the emission limit values

set out in this point. The operator of such plants shall record the used operating time.



Annex I
BAT Emission Limit Values for gas-fired power generation systems in LCP BREF (p.
481)

Emizsion level o
Plant tvpe associated with BAT IE'I.";-I BAT options to reach these Monitorine
P (mg/Nm?) (%) levels - ne
NO, | co

Gas turbines

Dry low-INO, premix bumers
New gas torbines 20-30 3-100 13 (standard equipment for new Continuous
gas turbmes) or SCE.
Dry low-INO, premix bumers

DLN for existing gas e

turbines 20-75 3-100 13 as refrofitting packages if Continuous
3 3 available
Existing gas turbines 50 — 90 30 -100 13 Water mdﬂ:t:ﬁ Imjection Continuous
(zas engines
Lean burn concept low-INO,

. . _— ; 5z tuned and oxidation catalyst Ceontmmons

New gas engines 20— 759 30— 1009 5 - P

SRS = i for CO or SCR. and )

oxidation catalyst for CO
Lean burn concept low-INO,
Wew gas engine with A =) 30— 1005 gz tuned and oxidation catalyst Continuous
HESG in CHP mode - - "7 | for CO or SCR and oxidation )
catalyst for CO
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Contimmous

. 3 [y 3 e -
Existing gas engines 20—100% [ 30-100" 15 Low-NO, tuned T

1 Industy and one Member State claimed that the amevat of water or steam that can be iyected m an exastmg gas
turbine 15 linuted. Injection high amounts of water or steam may lead to damage of gas turbine components.
Therefore, they clammed that the range neads to be substinated by B0 — 120 mgTm”

[ )

Industry elaimed that thesa ranges are not accordmg the BAT approach. The reason given was that the range given as
BAT 15 the same as the cne grven by the Amencan LAFR appircach (lowest achievable emizzion rate). Industry
proposed an snvivonmental quality dimven approach takimg the sunvoundimg (wban/other areas) into acecumt. That
means that small plants sitnated in mural areas shall have leaner BAT levels than large plants m ety areas. Industy
claimed that levels of 190 mgz/Te® (15 %6 Ou) in zas mode reprasented the overall emission optimum considering the
lowest possible fuel consumption ad unbwned zazecus emassion of CO, VO ete. for spark-ignited (5G) and dual
fuel enzines (DF) m gas mode.

3 Industry mentioned that due to techmical reasons (fuel compeosition mmpact), C0 should be at a level of 110 - 380
mz N’ (15 % Oy) in order to reprasant BAT.

Another Industry representative clammed that the ranges should be changed to:

90 — 190 mg T’

100 mzMm®

because the emizsion levels associated with BAT for zas engines are onlv appliczble for bunung natural gas and not
for renswable zases like landfill gas, biogas or purification gas. Moreover, they claimed that such levels would cieate
dizadvantages for competitivensss in the market for such zases.

Lo bd

4 Cme Industry represantative proposed charzing to discontimeons meonitonng because contmmons engine emission
moniterms 1s not comumen practice for stationary internal combustion engines.
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