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1. Introduction

EUROMOT, the European Association of Internal Combustion Engine Manufacturers, has
reviewed the TRIS notification draft 2019/309/HU (notified to the EU Commission on 26 June
2019) on the national transposition of the Medium Combustion Plant Directive (MCPD) (EU)
2015/2193! by Hungary.

An OECD report on Hungary's energy sector, published in 1998, estimated that 15% of
Hungary's natural gas comes from wells within Hungary and 85% is imported from Russia /2/.
The ethane content of the Russian natural (“Siberian”) gas is very low typically 0.6 mole-% /3/
(slide 6). The domestic Hungarian unconventional gas might contain a much higher ethane
content.

The NMHC (NonMethaneHydroCarbon) emission from a lean burn gas engine is dependent
on the fuel gas composition /4/. Hungary has made a proposal to change the NMHC emission
limit from 55 mg/Nm? (15 % O,) calc. as C up to 95 mg/Nm? (15 % O) (see Annex 1 cases
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“‘A”,“B”, “C”,”D”, “E”) for engine plants utilizing a natural gas containing more than 5 % ethane.
Additionally, special provisions (see Annex 1 item “F” and “C” subpoint 3.10) are given to gas
engines taken into operations before 01.01 1994.

This is a step in the correct direction but unfortunately it has been missed that already with gas
compositions with a much lower ethane content of the natural gas than 5 vol-% the current
limit (55 mg/Nm315 % O) is exceeded, see example in Annex 2. In the future natural gas
market, much higher ethane contents than 5 vol-% of the gas might occasionally be
experienced (see Annex 3) and this should also be considered. Thus, the Hungarian
proposal to change of the NMHC limit needs a correction. Below a remedy is proposed.

2. Remedy proposal:

As stated in text above, the NMHC correction proposed is a step in the correct direction,
however the proposed solution is unfortunately not enough nor correctly designed. The current
NMHC limit /8/ of 55 ma/Nm?® (15 % O,) as C will be exceeded already at much lower ethane
contents of the natural gas than the proposed ethane starting threshold of 5 vol-% therefore a
correction is needed! It also needs to be considered that the future natural gas composition
might greatly vary (see Annex 3) and thus the ethane content of the natural gas might
occasionally be much above the set (ethane) threshold of 5 vol-%.

An emission ruling set is to be robust and thus setting a NMHC limit which very likely
will be violated in the future natural gas market is to be avoided.

Therefore, the following approach is recommended in order to design a robust emission ruling.
The best and most practical solution would be to replace the NMHC limit with formaldehyde,
which is the case today in e.g. Germany /7/, France and in LCP BREF /5/. To be noted:
MCPD 2015/2193 does not contain any HC limit.

3. Conclusion

Corrections to the NMHC limits in Annexes 1, 2, 3, 4, 5 of the emission ruling /8/ and to the
proposal for changes (see Annex 1 of this paper) are needed. Ditto for proposed changes of
812 (2b) and 812 (3b) (see Annex 1 of this paper) corrections are needed.

NMHC emissions are dependent on the fuel gas composition of the gas engine. Unfortunately
the approach as proposed in source /1/ to have an ethane content threshold of 5 vol-% and
upwards of the natural gas for the general higher NMHC limit value (95 mg/Nm? (15 % O,)
calc. as C) will unfortunately lead to a violation of the current NMHC limit, also for gases
containing a much lower ethane content than the set (ethane) threshold.

In addition, in the future natural gas market much higher ethane contents of the natural gas
than (set threshold) 5 vol-% might occasionally be experienced and thus the NMHC proposed
limits for the high ethane (> 5 vol-%) content natural gas of 95 mg/Nm?3 (15 % O) and special
limit for (old) engines in operation before 01.01 1994 115 mg/Nm? (15 % O;) calc. as C are
expected to be frequently violated.
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According to LCP BREF /5/, "Oxidation catalysts are not effective at reducing the
emissions of saturated hydrocarbons containing less than four carbon atoms®. l.e. no
economic & technically feasible secondary abatement techniques for NMHC are existing!
Therefore, a change to the correction proposal is to be made, see text below.

Formaldehyde is proposed as a surrogate parameter. The flue gas formaldehyde emission
can be abated by oxidation catalysts, and by doing this heavier hydrocarbons such as butane,
etc. are also simultaneously reduced.

In EU LCP BREF /5/ the formaldehyde approach was chosen (NOT NMHC) so we
recommend a similar approach for Hungary in order to maintain a robust standard
based on BAT. The formaldehyde limit is proposed to be at 15 mg/Nm3 (15 % O2) (max value
of the LCP BREF span (made for big plants)). The Netherlands and Germany also regulate
formaldehyde (and not NMHC emissions) today. By this a robust emission legislation is
achieved.

4. References and sources:

/1/ Notification Detail “Draft Minister for Agriculture Decree amending Minister for
Agriculture Decree 53/2017 of 18 October 2017 on the operating conditions of
combustion plants with a total rated thermal input greater than or equal to 140 MWth
but less than 50 MWth and on the limit values for air pollutants emitted therefrom “

at link https://ec.europa.eu/growth/tools-
databases/tris/en/index.cfm/search/?trisaction=search.detail&year=2019&num=309&
mLang=en&CFID=6067981&CFTOKEN=5d309d4419f2451b-0D44EA3C-9A71-D138-
B9C110D77BC2ABCE

2l “An  Energy Overview of the Republic of Hungary
http://www.geni.org/globalenergy/library/national energy grid/hungary/EnergyOvervi
ewofHungary.shtml

13/ “The Possibility to Transport Biogas in Natural gas Pipelines”; Gasum Oy at link:
https://www.slideserve.com/feryal/the-possibility-to-transport-biogas-in-natural-gas-

pipelines

/4] “Emission and Reduction of Organic Flue Gas Components from a Lean-burn Gas
Engine”; J. de Wit, Karl M. Nielsen, P.G. Christensen, Danish gas Technology Center
(DGC); International Gas Conference 1998 San Diego California USA 8 — 11 November
1998.
- According to source: “The ratio of methane and ethane are calculated based
on the gaseous fuel analysis. The ratio of methane and ethane to THC in the
fuel gas is considered to remain constant in the flue gas”

/5/ LCP BREF at link
https://eippcb.jrc.ec.europa.eu/reference/BREF/LCP/JRC 107769 LCPBref 2017.pd
f



https://ec.europa.eu/growth/tools-databases/tris/en/index.cfm/search/?trisaction=search.detail&year=2019&num=309&mLang=en&CFID=6067981&CFTOKEN=5d309d4419f2451b-0D44EA3C-9A71-D138-B9C110D77BC2ABCE
https://ec.europa.eu/growth/tools-databases/tris/en/index.cfm/search/?trisaction=search.detail&year=2019&num=309&mLang=en&CFID=6067981&CFTOKEN=5d309d4419f2451b-0D44EA3C-9A71-D138-B9C110D77BC2ABCE
https://ec.europa.eu/growth/tools-databases/tris/en/index.cfm/search/?trisaction=search.detail&year=2019&num=309&mLang=en&CFID=6067981&CFTOKEN=5d309d4419f2451b-0D44EA3C-9A71-D138-B9C110D77BC2ABCE
https://ec.europa.eu/growth/tools-databases/tris/en/index.cfm/search/?trisaction=search.detail&year=2019&num=309&mLang=en&CFID=6067981&CFTOKEN=5d309d4419f2451b-0D44EA3C-9A71-D138-B9C110D77BC2ABCE
http://www.geni.org/globalenergy/library/national_energy_grid/hungary/EnergyOverviewofHungary.shtml
http://www.geni.org/globalenergy/library/national_energy_grid/hungary/EnergyOverviewofHungary.shtml
https://www.slideserve.com/feryal/the-possibility-to-transport-biogas-in-natural-gas-pipelines
https://www.slideserve.com/feryal/the-possibility-to-transport-biogas-in-natural-gas-pipelines
https://eippcb.jrc.ec.europa.eu/reference/BREF/LCP/JRC_107769_LCPBref_2017.pdf
https://eippcb.jrc.ec.europa.eu/reference/BREF/LCP/JRC_107769_LCPBref_2017.pdf
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- BAT 45 chapter 10. ” Oxidation catalysts are not effective at reducing the emissions
of saturated hydrocarbons containing less than four carbon atoms “

/6/ See Euromot Position paper autumn 2013 for gaseous fired engines at link:
https://www.euromot.eu/wp-

content/uploads/2017/03/LCP BREF BAT AELs for GAS engines 2013-09-23.pdf

17/ German 44.BImSchV (June 2019) at link

https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger BGBI&start=%2F%2F

%2A%5B%40attr id=%27bgbl119s0804.pdf%27%5D# bgbl  %2F%2F*%5B%40attr id%3
D%27bgbl119s0804.pdf%278§ 16(9) “ “%5D 1561365842428

/8/ Hungarian MCPD implementation Decree 53/2017:

https://net.jogtar.hu/jogszabaly?docid=A1700053.FM&timeshift=fffffff4 &txtreferer=000
00001.TXT

www.euromot.eu


https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.euromot.eu%2Fwp-content%2Fuploads%2F2017%2F03%2FLCP_BREF_BAT_AELs_for_GAS_engines_2013-09-23.pdf&data=02%7C01%7C%7Cb7957bdd15de4f89cadc08d719c430d7%7C9e7f6db8235e45b4866de4dfc3e7f3e2%7C0%7C1%7C637006204008419899&sdata=KxSt%2FXgY5%2BJDWtLtzIS9CDy1w4igKtcomGbl%2BsFpexM%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.euromot.eu%2Fwp-content%2Fuploads%2F2017%2F03%2FLCP_BREF_BAT_AELs_for_GAS_engines_2013-09-23.pdf&data=02%7C01%7C%7Cb7957bdd15de4f89cadc08d719c430d7%7C9e7f6db8235e45b4866de4dfc3e7f3e2%7C0%7C1%7C637006204008419899&sdata=KxSt%2FXgY5%2BJDWtLtzIS9CDy1w4igKtcomGbl%2BsFpexM%3D&reserved=0
https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=%2F%2F%2A%5B%40attr_id=%27bgbl119s0804.pdf%27%5D#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl119s0804.pdf%27%5D__1561365842428
https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=%2F%2F%2A%5B%40attr_id=%27bgbl119s0804.pdf%27%5D#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl119s0804.pdf%27%5D__1561365842428
https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=%2F%2F%2A%5B%40attr_id=%27bgbl119s0804.pdf%27%5D#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl119s0804.pdf%27%5D__1561365842428
https://net.jogtar.hu/jogszabaly?docid=A1700053.FM&timeshift=fffffff4&txtreferer=00000001.TXT
https://net.jogtar.hu/jogszabaly?docid=A1700053.FM&timeshift=fffffff4&txtreferer=00000001.TXT
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ANNEX 1:

Document /1/:
Page 4 text: “The following subpoint 3.4 is added to point 3 of Annex 1 to the Decree:
‘3.4 The TOC emission limit value for gas engines using natural gas with an ethane
content greater than 5 % shall be 95 mg/m3.” “

Page 5 text: ““4. The following subpoint 3.8 is added to point 3 of the Annex 2 to the
Decree: ‘3.8 The TOC emission limit value for gas engines using natural gas with an
ethane content greater than 5 % shall be 95 mg/m3.’«

Page 6 text: “4. Point 3 of Annex 3 to the Decree shall enter into force with the
following subpoints 3.9 and 3.10:

‘3.9 The TOC emission limit value for gas engines using natural gas with an ethane
content greater than 5 % is 95 mg/m?.

3.10 In the case of gas engines put into operation before 1 January 1994 which are
used to drive gas compressor stations required to ensure the safety and security of the
gas transmission system, the CO emission limit value for four-stroke engines is
375 mg/m?, for two-stroke engines it is 320 mg/m?, and the TOC emission limit value is
115 mg/m? until 1 January 2030.*

Page 7 text:” 3. The following subpoint 3.8 is added to point 3 of Annex 4 to the
Decree: ‘3.8 The TOC emission limit value for gas engines using natural gas with an
ethane content greater than 5 % shall be 95 mg/m3.”

Page 8 text: “4. The following subpoint 3.9 is added to point 3 of Annex 5 to the

Decree: ‘3.9 The TOC emission limit value for gas engines using natural gas with an
ethane content greater than 5 % shall be 95 mg/m3.” “

Exceptions to limits in Annex 1 for existing engines:

“§ 12(2) and (3) of the Decree shall be replaced by the following:

‘(2) Until 31 December 2029, the emission limit values specified in Annex 1 shall be applied to
category | combustion plants with a total rated thermal input greater than or equal to 1 MW
but less than 5 MW, with the following exceptions:
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b) in the case of gas engines put into operation before 1 January 1994, that have a total
rated thermal input of more than 3 MWy, the emission limit value for nitrogen oxides is
565 mg/Nm?, the CO emission limit value for four-stroke engines is 375 mg/Nm?, for
two-stroke engines it is 320 mg/Nm?, and for total organic compounds, expressed as C
(carbon), except methane, the emission limit value is 115 mg/Nm?.

(3) Until 31 December 2024, the emission limit values specified in Annex 1 shall be applied to
category | combustion plants with a total rated thermal input of more than 5 MWy, with the
following exceptions:

b) in the case of gas engines put into operation before 1 January 1994 the emission limit
value for nitrogen oxides is 565 mg/Nm?, the emission limit value for carbon monoxide
for four-stroke engines is 375 mg/Nm?, for two-stroke engines it is 320 mg/Nm?, and for
total organic compounds, expressed as C (carbon), except methane, the emission limit
value is 115 mg/Nm?3.”
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Annex 2 /6/:
Gas composition Estonia reference plant Italian reference plants
vol-% CH4 97.524 93.76
vol-%C2H6 1131 3473
vol-% CO2 0,595 0,053
' vol-% N2 0,823 | 0,855

These gas compositions allow us to calculate the NMVOC (NMHC) emission value:

* In the Estonian case, the calculated NMVOC emission at full engine load (MCR) of a
latest design high compression emission optimized SG type big gas engine
would be approximately 50 mg/Nm® (15 % O,) calculated as C. which is more than 10
times higher than in above table 7.7 reported value !

e For the Italian reference plants, the calculated NMVOC emission at full engine load
(MCR) of a latest design high compression emission optimized SG type big gas
engine would be approximately 80 mg/Nm® (15 % O,) calculated as C which is 2 - 3
times higher than in above table 7.7 !

www.euromot.eu
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Annex 3 /6/ (Annex 4, EASEE gas range anno 2005 proposal):
EASEE gas range

Starting from Russian gas with almost pure methane to Libyan gas with much higher
hydrocarbons

EASEE-gasrange
16
14
12
10

c N & OO0

volume percentage C2H6 and C3H8

2 8§ 9 7 9 3V BRI BN

www.euromot.eu



Page 9 of 9 EUROMOT Position MCPD Transposition 2019/309/HU 2019-09-02

EUROMOT is the European Association of Internal Combustion Engine Manufacturers. It is committed

to promoting the central role of the IC engine in modern society, reflects the importance of advanced
technologies to sustain economic growth without endangering the global environment and
communicates the assets of IC engine power to regulators worldwide. For more than 20 years we have
been supporting our members - the leading manufacturers of internal combustion engines in Europe,
USA and Japan - by providing expertise and up-to-date information and by campaigning on their behalf
for internationally aligned legislation. The EUROMOT member companies employ all over the world
about 200,000 highly skilled and motivated men and women. The European market turnover for the
business represented exceeds 25 bn euros. Our EU Transparency Register identification number is
6284937371-73.

http://www.euromot.eu - your bookmark for IC engine power worldwide
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