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EUROMOT

Environmental Advantages of Stationary Engine Plants

« High Efficiency /| Greenhouse House Gas Reduction:
o Engine plants typically reach electrical efficiency of 45 %
o CHP plants reach an overall efficiency of 90 % and higher

o Engine plants are fuel flexible and can burn beside different
fossil fuels also bio gases, bio oil or residual gases
(e.g. coal bed methane) helping to reduce GHG emissions

 Low water consumption:

o In many locations around the world water resources
are limited.

o Radiator cooling is suitable for stationary engine plants
and the fresh water need for a plant can be very low.
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JdKonornyeckKume npemmyllecTsa npeanpuaTmm co
CTauMOHapHbIMM ABUraTenamm

* Bbicokas nponsBoautenbHocTb/ CHMXeHne BbIOpocoB
NapHUKOBbIX ra3oB:
- MoTopocTpouTesibHble 3aBOAbl UCMOSb3YOT 3N1IEKTPUYECTBO C
3 eKTMBHOCTLIO B 45 %
- Ha 3aBogax ¢ KOMOMHUPOBAHHbLIM TUNOM SHEPIUU
3PP EKTUBHOCTL
pocturaet 90 % v Bblwe
- MoTopocTpouTesibHble 3aBOAbl MOIYT UCMNOSb30BaTb
pa3Hoobpa3sHble
NCTOYHUKM SHEPINN, KaK MCKoNaemMoe ToMnmBeo, Tak n bnoTonnmeo
nnm
OCTaTO4Hble rasbl (Hanpumep, yrosibHbln MeTaH) Ans
COKpaLLeHUs
NapHUKOBbLIX ra3oB

* Huskue 3atpartbl BoAbl:
- Bo MHOrmx mecrtax 3anacbl BOAbl OrpaHU4Y€EHbI
- PagnaTtopHoe oxna)xgeHue noaxoamT Ans 3aBoaoB CO
CTauMOHapPHbLIMU ABUraTenaMun; NoTpPeOHOCTL B BoAE
MOXET ObITb CUITbHO CHWXKEHA.



Further Advantages of Stationary Engine Plants

* Flexibility:
o Bigger engine plants usually consist of several engines
offering flexible operation.

o Engine plants running at part load can thus maintain high
efficiencies (optimal matching of different load demands)

 Fast load response:

o Cold-start up time of engine plants is short compared
to other technologies

o Engine plant can be used to stabilize the grid

o Grid stabilisation is of increasing importance due to
renewable energy

* Further features:
o Robust and reliable design
o Short construction time
o Easy maintenance

- These features contribute to engine plants popularity,
also in Countries in Economic Transition (CETs)



NMpeMmywiecTBa 3aBOAOB CO CTALLMOHAPHbIMM ABUraTenamMmm

* M'MGKOCTBb:
- Ha 6onbwmnx MmoTopocTpouTenbHbIX 0ObIYHO eCTb HECKOSBbKO
asuratenen, kKotopble obecnednBatoT rmbKoCTb paboThl.
- Takune 3aBoabl MOryT paboTaTb NPy HEMOMHOW Harpy3Kke n
COXpaHATb

BbICOKY0 3P EKTUBHOCTL (ONTMMarnbHOE peLleHnsa s LWNMPOKOro
CriekTpa 3arpysku)

« BbicTpasi perynupyemMocTb Harpy3Ku:

- BpeMFI Ha4varnbHOMn 3alpy3kKn MOTOPOCTPOUTESIbHbLIX 3aBOO0B
MEHbLLE,

4yeM npu npuMmeHeHnn gpyrmnx TEXHOOMN

- 3aBoabl CO CTaLMOHaPHbLIMU ABUraTenssmMm MoryT ctTabunmanpoBaTb
SHEpPreTUYECKyo CUCTEMY

- Ctabunusaums 3HepreTU4eckom CUCTEMbl CTAHOBUTCS BaXKHeEe
BBUAOY
NpMMeHeHns1 BO30OHOBNSIEMOW 3HEPTUN

- Opyrve KayecTBa:
- [MoHATHBIN N HAOEXHbIN AN3anH
- KopoTkoe Bpemsi yCTaHOBKMU
- MpocToTa obcnyxmBaHus

9 9T KayecTBa yBeJIn4nBaloT NnonyndapHOCTb

MOTOPOCTPOUTESNbHbIX 3aBOAOB, AaXe B CTpaHax
C nepexoaHoOn 3KOHOMMUKOW



GP - Summary of EUROMOT Position

Only 25 Countries have ratified current Gothenburg Protocol

- EUROMOT supports the efforts to increase ratification among the 51
parties to LRTAP Convention.

It is important to note:
« The parties to the Convention form a very heterogeneous group

« Countries differ greatly in their conditions and needs, esp:

o Regarding their economical situation, ambient air quality and
existing infrastructure, etc.

« The new Protocol should be based on an environmental quality
need approach:

o Environmental and economical aspects have to be taken into
consideration in a balanced way.

- Flexibility measures and emission options are needed which
are technically and economically feasible for all Parties

- A regional step-wise approach would enable CETs to join



0630p xoHBeHuun EUROMOT

Tonbko 25 cTrpaH parucdpumumposanm NeteboprcKkmum NpoToKon
- EUROMOT nopaepxuBaeT nNonbITKM patucpukaumm y 51 yyactHukoB
KoHBeHUuuu LRTAP.

Ba>xHo:

* CTOpOHbI, paTucuumpoBaBLLUME NPOTOKOS, COCTaBNAOT
pa3HopoAHYIo rpynny
* CTpaHbl CUJIbHbI OTNIMYAKTCA MO YCIIOBUAM U NOTPEOHOCTAM,
B OCOOEHHOCTMH:
- B oTHOLWwEHME nX 3KOHOMUYECKOW CUTYaUMn, COCTOSIHUM BO3ayXa,
CYLLLEeCTBYIOLLEN NH(PPACTPYKTYpPbI U T.4.
« HoBbI NpoToKON AOMKEH ObITb OCHOBAH Ha NOTPEOBHOCTAX
COXpaHeHUs OKpyxawluen cpeabl:
- JKONMOrMyecknuin N IKOHOMUYECKMIA aCNeKTbl JOIMKHbI paccMaTpuBaTbCA
cbanaHcupoBaHo.

- Heob6xoaumbl ru6kue anbTepHaTUBLI BbIGPOCOB, KOTOpPbIE
TeXHUYECKM U IKOHOMMUUYECKU BO3MOXKHbI AN BCeX YYaCTHUKOB

- Mo3TanHbIA permoHanbHbIXM NoAXoa AaTb BOSMOXHOCTb CTpaHaMm
C NnepexogHoOn 3KOHOMMKOM NPUCOEAUHUTBLCA K NPOTOKONY



GP - Summary of EUROMOT Position

Regarding Stationary Engines, this environmental quality need
approach should be applied as follows:

ELV 1: - Is close to the lowest achievable emission rate and places high
demands on the existing infrastructure as well as cost

- Cost impact is not taken into consideration
- ELV 1 should be restricted only to degraded air sheds.

ELV 2: - For ELV 2 technically demanding solutions are needed.

- ELV 2 should be applied in polluted industrialized and
urban areas with a good existing infrastructure.

ELV 3: - Represents current good practices based on the legislation
of a number of parties to the Convention or OECD.

- Should be the preferred option for CETs countries in an economic
transition, in general for areas with a restricted existing infrastructure
(this is especially the case in remote areas or islands) and
smaller/medium sized plants in rural air sheds.

Current Gothenburg Protocol is not a suitable approach.

Choosing a regionally differentiated approach:

« Offers a cost-effective way of reducing emissions with great benefits
to the environment

« At the same time it allows more countries to implement the Gothenburg Protocol.




0630p xoHBeHuun EUROMOT

B oTHOWIEHUEe CTALMOHAPHLIX ABUraTerien 3ToT NoAXoA K oXxpaHe
OKpyXawuiel cpeabl A0JHKEeH NPUMEHATLCA cneayowun obpasom:

ELV 1: - Bnuxe Bcero K camoMy HU3KOMY JOCTUXKMMOMY YPOBHIO BbIOPOCOB U CBSA3aH C
BonbLLIOM Harpy3kon Ha CyLLECTBYIOLLYIO MHPPaCTPYKTYpy, a Takke cebecToMMocTb
- BnngaHne Ha cebecTOMMOCTb HE NPUHMMAaETCs BO BHUMaHWeE
->[pumeHeHune ELV 1 cnegyeTt orpaHnUynTb TONBKO 0611aCTAMU C BbICOKAM
3arpsisHeHMeM Bo3ayxa.

ELV 2: - [Insa ELV 2 TpebytoTca CroXHbIE TEXHUYECKMNE PELLEHMS.
—2>ELV 2 cnegyeT npuMeHsTb B 3arpsi3HEHHOW NMPOMBILLFIEHHOW UM FOPOACKOM
MECTHOCTM C XOpOLLEN CyLLECTBYHOLLEN MHPACTPYKTYPOW.
ELV 3: - lpencraBnset coBpeMeHHOe yCreLwHoe peLleHme, OCHOBaHHOE Ha
3aKOHOOAaTENbLCTBE HECKOMNbKNX CTOPOH KOHBEHUMn n O3CP.

—>[10/MKHO cTaTb NPUOPUTETHON anbTEePHATUBON ANA CTPaH C NepexoaHON 3KOHOMUKOW,
B Llenom, Ans obnacten c orpaHM4YeHHON CyLLeCTBYOLWEN NHPPACTPYKTYPOK
(ocobeHHo, B cnyyae oCTPOBOB U OTAANEHHON MECTHOCTN) U ManbIx/CpeaHnx
npeanpuaTUA, HaXOOALWMXCA 3a YepTon ropoaa.

Hacroawmun Fereboprckum MpoTokon He ABNsSeTCs NoAXoAsWMM PELLEHNEM.

Bbi6op auchchepeHUMpOBaHHOIroO permoHanbLHOro nogxoaa:
- MNpegnaraeT peHTabenbHbIN CNOCO0 CHMKEHNA BbIBPOCOB C BOMbLLIOWN NOMBL30WN AN
OKpyXXatoLlen cpeapl
- B 10 Xe Bpems, 310 no3sonseT 6onblweMy KONMYECTBY CTpaH BOMMOTUTb
"eTeboprckui
[MpOTOKON B KM3Hb.




UNECE Gothenburg Protocol - ELV Options

ENGINE TYPE, POWER,
FUEL SPECIFICATION

ELV 1 [mg/Nm?] , (a),(b),(c)

ELV 2 [mg/Nm’], (a),(b),(c)

ELV 3 [mg/Nm?], (a),

GAS ENGINES > 1 MWth
Spark ignited (=Otto)
engines all gaseous fuels

35 -SCR with high efficiency

95 - Enhanced lean burn

190 -Lean burn

DUAL FUEL ENGINES > 1
MWth

In gas mode (all gaseous fuels)

In liquid mode (all liquid fuels)

1-20 MW

35 - SCR with high efficiency

225 - SCR with high efficiency

190 — Enhanced lean burn

750 — SCR with moderate

380 — Lean burn

[1850 ] [2000]

efficiency (e)
>20 MW 225 - SCR with high efficiency 450 — SCR with moderate [1850 ] [2000]*
efficiency (e) *  With primary measures
depending on fuel and
engine design
DIESEL ENGINES > 5 MWth

(compression ignition)
Slow (< 300 rpm)/ Medium (300-
1200 rpm)/ speed

5-20 MW
HFO and bio-oils

LFO and NG

>20 MW
HFO and bio-oils

LFO and NG

High speed (>1200 rpm)

225 - SCR with high efficiency

150 - SCR with high efficiency (e)

190 - SCR with high efficiency
150 - SCR with high efficiency (e)

[130] [150] - SCR with high
efficiency

[450] [750] - SCR with moderate
efficiency

190 - SCR with moderate
efficiency (e)

[225] [450] - SCR with high or
moderate efficiency

190 - SCR with high efficiency (e)

190 - SCR with high efficiency

[1300] @ [1600] primary measures

[1300] @ [1600] primary measures
(e)

[750] SCR, [1850] primary
measures

[750] SCR, [1850] primary
measures ()

[750] [900] primary measures




Neteb6oprckum NMporokon UNECE - anbTepHaTuesl ELV

Twun aBuraresisi, MomHocTb,
Oco0eHHOCTH TOIINBA

ELV 1 [mg/Nm?] , (a),(b),(c)

ELV 2 [mg/Nm?] , (a),(b),(c)

ELYV 3 [mg/Nm’], (a),

T'A3BbIi IBUTATEJIb> 1 meraBarT
TeNJI0BOii YHePrHH
C anekrpo3axkuranuem (=Otto)
JBUTATCIIM HAa BCEX BUAAX
Ta3000pa3HOr0 TOIINBA

35 -SCR BbICOKO#T
TIPOU3BOTUTEIILHOCTHIO

95 - VBennueHO SKOHOMHUYHBIH

190 -DxOHOMHUYHBII

JBUTATEJIM HA IBOMHOM
TOIIVIMBE> 1 meraBatT TenjioBoi
IHEPruu

B razoBom pexnme

(Bce BUJIBI TA30BOTO TOIINBA)

B xunkom pexume

(Bce BUJIBI )KHAKOTO TOIINBA)

1-20 MBt

>20 MBt

35- SCR ¢ BbICOKOM
TIPOU3BOAUTEIBHOCTBIO

225- SCR c¢ BBICOKO#

TIPOU3BOJUTEIIBHOCTBIO Y

225 - SCR c BbIcOKOH
TIPOM3BO/IUTEILHOCTHIO

190 — YBennueHo SKOHOMUYHBIN

750 — SCR co cpenneit
MIPOU3BOIUTENBHOCTBIO (€)

450 — SCR co cpenneit
TIPOHM3BOIUTENIBHOCTHIO (€)

380 — DKOHOMHYHBII

[1850 ] [2000]

[1850 ] [2000]*
< HepBH‘{HbIe MEPBI 3aBHUCAT OT TOIIIMBA
nu KOHCT‘pyKHI/IH JBHUTATCIIA

JU3EJIbHBIE IBUT'ATEJINA> 5
MeraBatTT TeIIOBOii YHepruu
(KOMIIpeCCHOHHOE BOCILIAMEHEeHNe)
Meonennviti(< 300 o6opomog 6 mun)/
cpeonuii (300-1200 o6opomos 6 mur)/
ckopocmb

5-20 MBTt
BY-reneparop u 61OTOMIMBO

LFO u NG

>20 MBt

BY-renepatop 1 GHOTOILIHBO
LFO u NG

Buicokas ckopocmp
(>1200 obopomos 6 mun)

225 - SCR c BbIcOKOH
TIPOM3BO/IUTEILHOCTHIO

150 - SCR ¢ BBICOKO#T
TIPOM3BOIUTENBHOCTBIO (€)

190 - SCR ¢ BbIcOKOM
TIPOU3BOAUTEIBHOCTBIO

150 - SCR c¢ BbICOKOI
TPOU3BOAUTEIILHOCTHIO (€)

[130] [150] - SCR c BbICOKOI
TIPOU3BOAUTEIBHOCTBIO

[450] [750] - SCRco cpenneit
TIPOU3BOJUTEIIBHOCTHIO

190 - SCR co cpenneit
MIPOU3BOUTENBHOCTHIO (€)

[225] [450] - SCR co cpenneii uian
BBICOKON TPOU3BOAUTEIIBHOCTBIO

190 - SCR c¢ BbICOKO#T
MIPOU3BOIUTENBHOCTHIO (€)

190 - SCR c BbICOKO#
MIPOHM3BOUTEIBHOCTHIO

[1300] @ [1600] mepBraHBIE MEPB
[1300] @ [1600] mepBruHbIE MEpPB
(©

[750] SCR, [1850] nepBuunbie Mepbl

[750] SCR, [1850] nepBuunbie MepsI (€)

[750] [900] nepBu4HbIE MEPBI




UNECE Gothenburg Protocol - Flexibility Options

(a) [Emergency Use] These values do not apply to engines running less than
500 hours a year

(b) [SCR] Where SCR cannot currently be applied [certain geographical areas,
like remote islands] or the unavailability of good fuel or raw material quality
not guaranteed, a transition period of [x] yrs can be granted. During this transition
period upper value of ELV 3 can be applied.

(c) [Peak Load] A flexibility option for engines running between 500 to 1500
operational hours per year is to apply [the upper value of ELV 3] [achievable
with primary measures]

(d) Limit of primary measures under development (Currently only first laboratory
tests done on some engine type)

(e) [Fuel Supply Interruption] A derogation from the obligation to comply with the
emission limit values can be granted to combustion plants using gaseous fuel
which have to resort exceptionally to the use of other fuels because of a sudden
interruption in the supply of gas and for this reason would need to be equipped
with a waste gas purification facility. The exception time period shall not exceed
10 days except there is an overriding need to maintain energy supplies.



Nete6oprckum Npotokon UNECE - AnbTepHaTuBbl

(a) [AeaputiHoe ucrnonb3ogaHue] 3TN LUdpPbl He OTHOCATCSA K ABUraTensm,
KOTopble ucnonbaytotca meHee 500 Yacos B rof,

(b) [SCR] MoxeT 6bITb NpeoCcTaBneH NepexogHbIn Nepmuos B HECKOMbKO et
TaMm, rae gaHHoe perynupoBaHne HenpuMeHnMo [onpeaeneHHble
reorpaduyeckme MeCTHOCTU, Hanpumep, oTAaarneHHble oCTpoBa], XxopoLlee
TONMAMBO HEOOCTYMNHO UM HE rapaHTMPOBAHO Ka4yecTBO Cbipbsi. Bo Bpems
9TOro nepmoga MoryT NPUMMEHATBCA camMble BblCOKME nokasaTtenu ELV 3.

(c) [MakcumanbHas Hagpy3ka] AnbTepHaTuBa onga ABuraTenemn, Ncnonb3yemMblx
B npegenax ot 500 go 1500 yacos B roa [cneayeT NPUMEHSATb BbICOKME
nokasatenu ELV 3] [gocTuratotcs nepBuYHbIMMN MepamMu]

(d) OrpaHn4yeHune nepBuYHbBIX Mep HaxoauTcsa B cTaguu paspaboTku (B
HacTosLLiee BpeMS NPOBOAATCA nepBble nabopaTopHble TECTbI Ha
HEeKOTOpbIX BUAax ABuratenen)

(e) [[Mepepbie 8 nocmaeke monnueaj NocnabneHne B TpeboBaHMsAX
orpaHuyeHunst BbIBpocoB MOXET ObITb cAenaHo AN MyCOpOCXKUraTenbHbIX
3aBOAOB, KOTOPbIE UCMOMb3YIT razoobpasHoe TONMMBO U, B nopsaake
NCKNIOYEHUs, NpuberatT K MCNOMb30BaHUIO APYrnX BUOOB TOMNMMBa Npu
NpeKpaLLeHNn NOCTaBOoK rasa, Asisl Yero OHN AOSMKHbI ObiTb 060PYA0OBaHbI
OUYMCTHBIMW COOPYXKEHUSIMU ANst OTpaboTaHHOro rasa. [JaHHbIM nepuog He
nomkeH npesocxoauTtb 10 gHeNn, ecnv He NPUCYTCTBYET OCTPOM HYXAbl B
COXpaHeHUM 3anacoB ToMNnmMBea.
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