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FU ELCNG Vykonané sStudijné aktivity

Pripravna technicka studia
— vymedzenie legislativneho ramca pre schvalovanie vystavby.
— technické riesenie vyrobno-distribu¢ného retazca

— technické sSpecifikacie skvapalfovacieho zariadenia LNG a stanic LNG /
L2CNG pre proces verejného obstaravania

Lokalizaéna studia
— vyhodnotenie lokalit pre umiestnenie skvapalnovacieho zariadenia LNG
a stanic LNG / L2CNG,

— posudenie vplyvu na buduce vyuzitie pody a uzemného planovania
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FUELCNG

> Studia nebezpeéenstva a prevadzkyschopnosti (HAZOP)

> Bezpecnostny plan
> Studia obchodnych modelov

> Environmentalna studia

» Zaverecna hodnotiaca sprava
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opske referencie pre politické pozadie
FUELCNG

e Eurdpsky ekologicky dohovor, KOM (2019) 640;

e Fit for 55: splnenie ciela EU v oblasti klimy do roku 2030 na
ceste ku klimatickej neutralite, KOM (2021) 550;

e Cista planéta pre vietkych — eurdpska strategicka
dlhodoba vizia pre prosperujuce, moderné,
konkurencieschopné a klimaticky neutralne hospodarstvo,
KOM(2018) 773;

e Europska stratégia udrzatelnej a inteligentnej mobility,
KOM (2020) 789;

e NAIADES Ill: Posilnenie buducej eurdopskej vnutrozemskej
vodnej dopravy, KOM(2021) 324.
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pske referencie pre politické pozadie
FUELCNG

Stratégia udrzatelnej a inteligentnej mobility (KOM(2020) 789) poukazuje na to, ze
Eurdpsky ekologicky dohovor pozaduje zniZzenie emisii sklenikovych plynov z dopravy
0 90 %, aby sa EU do roku 2050 stala klimaticky neutralnym hospodarstvom s cielom
dosiahnut nulové zneéistenie nasledovnymi opatreniami:

(1) opatrenia na vyrazné znizenie sucasnej zavislosti od fosilnych paliv (nahradenim
existujucich vozovych parkov vozidlami s nizkymi a nulovymi emisiami a podporou
vyuZzivania obnovitelnych a nizkouhlikovych paliv);

(2) rozhodné opatrenia na presun vacsej ¢innosti smerom k udrzatelnejSim druhom
dopravy (najma zvySenie poctu cestujucich po Zeleznici a dochadzania verejnou
dopravou a aktivnymi druhmi dopravy, ako aj presun podstatného mnozstva nakladu
na zeleznicu, vnutrozemské vodné cesty a kratke trasy; namornd doprava); a

(3) internalizacia externych ndkladov (uplathovanim zdsad ,znecistovatel plati“ a
,pouzivatel plati“, najma prostrednictvom spoplathovania uhlika a mechanizmov
spoplathnovania infrastruktuary).
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FUELCNG Greenpeace

H#BanFossilAds

GREENPEACE
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Studia - Porovnanie alternativnych paliv

FUELCNG

UNIVERSITY OF
CAMBRIDGE

A Comparison of Alternative
Fuels for Shipping in Terms of
Lifecycle Energy and Cost

Engineering Department, University of
Cambridge, Cambridge
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Pathway 1: Base Case: Crude—HFO-ICE ?
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Pathway 2: Crude—HFO-ICE-CCS
Pathway 3: NG-LNG-ICE

Pathway 4: NG-LNG-ICE-CCS

Pathway 5: NG—H,-ICE

Pathway 6: NG—H,—FC

Pathway 7: NG—NH,—-ICE

Pathway 8: NG—NH,—FC

Pathway 9: NG-MeOH-ICE

Pathway 10: NG—-MeOH-ICE-CCS
Pathway 11: NG—Electricity—EM

Pathway 12: NG—Electricity—H,—FC®
Pathway 13: NG-Electricity—-NH,—FC"
Pathway 14: NG-Electricity—-MeOH-ICE ®
Pathway 15: Biomass—Biodiesel-ICE ¢
Pathway 16: Biomass—Bio-MeOH-ICE ¢
Pathway 17: Solar—Electricity—EM
Pathway 18: Solar—Electricity—H,—FC
Pathway 19: Solar—Electricity—NH,—FC
Pathway 20: Solar—Electricity—MeOH-ICE
Pathway 21: Solar-Thermochemical-H,-FC
Pathway 22: Solar-Thermochemical-MeOH

HFO (Base case)

HFO (CCS)

LNG

LNG (CCS)

BLUE H,

BLUE H, (FC)
BLUE NH,

BLUE NH; (FC)
MEOH

BLUE MEOH (CCS)
NG-E

BLUE E-H, (FC)
BLUE E-NH; (FC)
BLUE E-MEOH
BIO-DIESEL
BIO-MEOH
SOLARE

SOLAR E-H, (FC)
SOLAR E-NH, (FC)
SOLAR E-MEOH
SOLAR T-H, (FC)
SOLAR T-MeOH
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FU ELCNG Relativnhy objem alternativnych paliv
Chart of relative volume versus relative mass
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Relativna energia ,,Tank to wheel*

Relative TTW Energy
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Relativna energia ,,Tank to wheel*

Relative WTW Energy
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FUELCNG Non GHG emmissions

Relative NOx, SOx, PM Emission

Relative Emission
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SOLAR T-MeOH
SOLAR T-H2 (FC)
SOLAR E-MEOH
SOLAR E-NH3 (FC)
SOLAR E-H2 (FC)
SOLARE
BIO-MEOH
BIO-DIESEL
BLUE E-MEOH
BLUE E-NH3 (FC)
BLUE E-H2 (FC)
NG-E

BLUE MEOH (CCS)
MEOH

BLUE NH3 (FC)
BLUE NH3

BLUE H2 (FC)
BLUE H2

LNG (CCS)

LNG

HFO (CCS)

HFO (Base case)
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Relativna cena alternativnych paliv

Relative WTW Cost
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Solar cost is relatively high due to the costly battery (storage cost). It is 53X cost of HFO (Base case)
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skalovatel’nost’ | vybusnost’, toxicita,
gicka pripravenost’

Scalability Regulation & guidelines Technology readiness

B Difficult Flammability, toxicity, corrosiveness B Avzilable, need amendment B Small scale
Fuel type (Follow the worst score)
HFO (Base case) . Scalable . Safe,Non-toxic,Non-corrosive . IGF Code . Commercialized
HFO (CCS) 2 Scalable . Safe,Non-toxic,Non-corrosive . IGF Code . Commercialized
LNG Scalable i Safe,Non-toxic,Non-corrosive ‘ IGF Code ‘ Commercialized
LNG (CCS) . Scalable ‘ Safe,Non-toxic,Non-corrosive ‘ IGF Code 6 Commercialized
BLUE H2 ‘ Scalable ADangerous,Non—toxic,Non-corrosive [:l Require amendment of IGF Code D Small scale
BLUE H2 (FC) ‘ Scalable ADangerous,Non-toxic,Non-corrosive D Require amendment of IGF Code D Small scale
BLUE NH3 ‘ Scalable AIntermediate,Very toxic,Corrosive A\ IGC not allow, IGF Code require approval | []Small scale
BLUE NH3 (FC) . Scalable Alntermediate,Very toxic,Corrosive AIGC not allow, IGF Code require approval |:| Small scale
MEQOH . Scalable D Intermediate,Acutely-toxic,Corrosive I:l Require amendment of IGF Code D Small scale
BLUE MEQH (CCS) =5calable [:] Intermediate,Acutely-toxic,Corrosive |:] Require amendment of IGF Code D Small scale
NG-E Scalable 6 Safe,Non-toxic,Non-corrosive ‘ Part 6, Chapter 2, Section 1, Battery power 6 Commercialized
BLUE E-H2 (FC) D Not economic ADangerous,Non-toxic,Non-corrosive I:l Require amendment of IGF Code D Small scale
BLUE E-NH3 (FC) [:| Not economic Alntermediate,Very toxic,Corrosive AIGC not allow, IGF Code require approval D Small scale
BLUE E-MEOH |:| Not economic |:] Intermediate, Acutely-toxic,Corrosive D Require amendment of IGF Code D Small scale
BIO-DIESEL [Jchallenging | [] Safe,Non-toxic,Corrosive upon degradation . ISO 8217:2017 fuel standard [Jsmall scale
BIO-MEOH [CJchallenging |:] Intermediate, Acutely-toxic,Corrosive upon degradation |:| Require amendment of IGF Code |:| Small scale
SOLARE AUnIikely ‘ Safe,Non-toxic,Non-corrosive Part 6, Chapter 2, Section 1, Battery power 6 Commercialized
SOLAR E-H2 (FC) | A Unlikely A\ Dangerous,Non-toxic,Non-corrosive [] Require amendment of IGF Code []small scale
SOLAR E-NH3 (FC) AUnIikely Alntermediate,Very toxic,Corrosive AIGC not allow, IGF Code require approval |_:_| Small scale
SOLAR E-MEOH AUnIikely |:] Intermediate,Acutely-toxic,Corrosive |:| Reguire amendment of IGF Code D Small scale
SOLAR T-H2 (FC) AUnIikely ADangerous,Non-toxic,Non-corrosive [:I Require amendment of IGF Code I:l Small scale
SOLAR T-MeOH AUnIiker |:] Intermediate,Acutely-toxic,Corrosive [:I Require amendment of IGF Code D Small scale
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ernativnych paliv pri zohladneni vsetkych

faktorov

Onboard fuel  [Onboard fuel t.mmmw tchuvowrwals t.mm Non-GHG |WTTScalability  Fuel safety t.;u-nms Technology

mass volume nergy Relative WTW Cost Emissions missions uidelines readiness

‘ = Light . = Small . = Low ‘ = Low ‘- Low .- Low . = Scalable .- Safe .- Available ‘ = Commercial | TOtal

D =Medium D = Medium D = Medium D' Medium D: Medium D: Medium D = Challenging D: Intermediate D: Amendment D =Small scale | Scores
Marine Fuel A = Heavy A = lLarge A = High A: high A= High A= High A = Unlikely A= Dangerous A: N.A, A: RE&D
HFO (base case) . 6 ! . A A . ‘ . ‘
HFo (cE.cC5 8] @ O &) 8] A 8] © ©
NG-LNG (ICE) (@] 5] &) ¢ O [ O ‘ 6]
NG-LNG [ICE,CCS) O c O o o O 8] O !
NG-H2 (ICE) 0 O U ! ® [2) O A 1]
NG-H2 [FC) [} O €] O ® [ ) [ ] A 3
NG-NH3 (ICE) O ] ] ] @ 2] [8] A A L]
NG-NH3 (FC| ® L4 O ) O O @ A é O
NG-MeOH (ICE) 0 L4 O C A [&] ® O O O | es
NG-MeOH (ICE,CCS) . 8] A . D . . D D D 67.0
NG-E (EM)] A A @ 2 o [9) L D €] O | &s
BLUE-E-H2 (FC) ' D D ' ' D A D D 62.1
BLUE-E-NH3 (FC) O [ A A &) © d A A O 55.2
BLUE E-MeOH (ICE) ‘ . A D A ‘ I_j D D D 485
BIODIESEL (ICE) (] C L ] LJ ] [H] ] O ] 859
BIO-MeOH [ICE) O ] U J L] O O O O O 726
SOLAR € {EM) A A ] A 0 [¢] A L [¢] 8] 655
SOLAR-E-H2 (FC) ‘ E O A ' ‘ A A O O 634
SOLAR-E-NH3 (FC) Q & O A [ Q A x A O 58.7
SOLAR E-MEOH (ICE) [ ¢ A | 8] ! A O O O 62.8
SOLAR-T-H2 (FC) ) O O A [8) &) A A ] O | ez
SOLAR-T-MeOH (ICE) O @ A ‘ ‘ @) A d | ] 57.3
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Westport HPDI systém pre LNG motory
FUELCNG

BM & H, HPDI

(tons CO, per €

LBM: Liquified biomethane

0 e
ICE - ICE-HPDI H,ICE-HPDI H,ICE-HPDI H,ICE-HPDI  FCEV FCEV FCEV
HPDI 100% LBM Blue H, 80%/20% GreenH, BlueH,  80%/20% GreenH,
40% LBM Blue-Green Blue-Green

Source: AVL/Westport TCO study, 2021
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FUELCNG NGVA EUROPE

Fuelling clean mobility
with bio LNG
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NGVA EUROPE - ODPORUCANIA

FUELCNG

1. Technologicky neutralny pristup zalozeny na hodnoteni zivotného cyklu (LCA).

2. Nariadenie o infrastrukture pre alternativne paliva (AFIR) zosuladit s existujicim
pravnym ramcom, najma RED a FuelEU Maritime.

3. Zasada proporcionality medzi velkostou vozového parku a vykonom infrastruktury
aby sa rozsirila na vSetky energie.

4. Rozvoj siete Eerpacich stanic LNG (a CNG) v celej EU.

5. Vykonnostné emisné normy CO, pre nové tazké uzitkové vozidla, pristup ,well-to-
wheel” na meranie emisii sklenikovych plynov z nakladnych vozidiel.

6. FuelEU Maritime ,Well-to-wake” vykonnost namornych paliv s pouZitim
Standardnych alebo skutocnych certifikovanych emisnych faktorov.

7. Prepracovanie smernice o energii z obnovitelnych zdrojov - jasné podmienky pre
systém zaruk povodu paliva (GoOs), definicia ,,nepotravinarskeho celulézového
materialu®, zvysit podiel modernych biopaliv na minimalne 4 % do roku 2030.
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DAKUJEM ZA POZORNOST

Ing. Rébert Kadnar DANUBE
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Danube LNG, EEIG.
Pristavna 10
821 09, Bratislava

+421915456148
kadnar@danubelng.eu
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