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Nearly 50% of electricity
from low-emissions sources

o 8% of emissions from cement )
production captured and stored ales are electric o
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No new ICE heavy truck sales ¢

50% of heating demand . 2045
met by heat pumps

Electricity accounts for 40%
of industrial energy consumption

Key milestones

on the pathway

to net zero emissions
by 2050
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https://iea.blob.corewindows.net/assets/47bel252-05d6-4dda-bd64-4926806dd7f3/WorldEnergyOutlook2022.pdf
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Dekarbonizacija - H2 pamatojums

GHG Emission Reduction
kgCO,/ kgH,

NG

K

Buses

SEGC emisiju samazinajums no katra patéeréeta H2 kilograma

https://rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf

Ir vairaki ekonomikas sektori kur bez parejas uz H2
nav citu dzivotspéjigu celu uz dekarbonizaciju.

No politikas veidoSanas viedok]a dilemma ir lidziga
tai kada ir ar Elektroauto.

Gaidot Iidz elektriba tikla bus pietiekami zala 1ai
panaktu tuliteju dekarbonizaciju taja mirkli visiem
autovaditajiem pametot tradicionalos transporta
lidzeklus parejas laiks nepienemami aizkavesies.

Tas pats attiecas uz tdenradi. Ja més aizkavésim
energijas neséju nomainu uz H2 smagaja
ripnieciba, kugnieciba, smagaja transporta vai citas
nozarés, Iidz bridim, kad tiks nodrosSinata zala
udenraza piegade, més jau parsniegsim 1,5 °C
robezu.

Agrins pieprasijums ir loti svarigs, lai stimuléetu
investicijas tehnologijas, kas nodrosina zemu CO?2
emisiju limeni, tadejadi paatrinot to cenu Iimena
samazinajumu lidz konkuretspejigam.
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Salidzinosa H2 razosanas CO?2 intensitate

GHG Emissions from Hydrogen Production
kgCO,/ kgH,

‘n.
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Grid-powered electrolysis Fossil Fuel-based

SEG emisijas no 1 kg H2 sarazosanas procesa

https://rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf

Ar elektrolizi sarazotajam 1 kg H2 ir nepieciesams 50-55
kWh elektroenergijas.

Tas noved pie netiesajam CO2 emisijam kuras ir atkarigas
no generéjosSajam jaudam konkréta elektribas tikla.

Elektrotiklu CO2 intensitate ir Joti atSkiriga visa pasaulé.
Vidéjais globalais lielums ir 0.48 kgCO2/kWh

Indija tas ir ~ 0.67 kgCO2/kWh

Zviedrija ~ 0.02 kgCO2/kWh.

Latvija (péc fakta 2019.g.) 0.15 kgCO2/kWh

Sarazojot 1 kg H2 no fosilajiem avotiem CO?2 intensitate
ir:

Dabasgaze(SMR tehnologija) 8 - 12 kgCO2

Ogles (gazifikacijas tehnologija) 18 - 20 kgCO2.
Tadejadi ja Latvija ar no «tikla»

elektribas sarazota 1kg H2 CO2 N EW"“
intensitate butu ~ 8.1 kg.



Dekarbonizacijas vektori

i . SAE @ P

a0 L e e - Salidzinosa SEG izmainu ietekme parejot uz H2
. | FCBuses pielietojumu konkréta sektora salidzinot ar H2
o o razosanas valstim vai tehnologijam
g 120 - . . oo _
2 0 , - Jalinija atrodas diagrammas apakséja dala (zem
g a0 indeksa linijas), Udenraza izmantoSana samazina
60 CO2 pedas nospiedumu, preteja gadijuma
13 palielinasies emisijas.
0
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Grid CO, Intensity tCO, / MWh i
< 080
SEG emisiju izmainas parejot uz H2 izvélétajos sektoros S o7
- Elektroenergijas generéSanas CO2 intensitate aktivi PRODUCTION
samazinas pedejos gados g 050
v = C oo = g 040 Coal
« ES un ASV H2 sarazots no tikla elektroenergijas bus g 030 Gasification
paritaté ar no dabasgazes sarazoto H2 jau 2023. un 2027. 2 020 SMR
gados, Iidz ar to var dekarbonizét siltumapgadi no oglem. 010
— = - . -_— 0 -_— 0.00
« Transporta sektora mérket uz dekarbonizacija ar H2 vareés 2015 2020 2025 2030 2035 2040
Jauap 2025'9' ESunASVun ap 2035. 9. K]na U Ind]]a' Prognozeta CO2 jaudas intensitate ilgtspéjigas attistibas scenarijos

https://rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf N EW lq



Dekarbonizacijas merogs

e Apskatisim salidzinoSos vienas patérina
vienibas ieguvumus no dekarbonizacijas
izmantojot H2

O\ e T1tipiskas teraudlietuves (domnas krasns) H2
patérins ir lidzveértigs:
e 100 000 H2 (FC) satiksmes autobusu
paterinam

e 27lielaizmeéra konteinerkugu (8 000
konteineru) zala amonjaka patérinam.

sl

1
Steel Mill

https://rmi.org/wp-content/uploads/2020/01/hydrogen_insight_brief.pdf
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Eiropas Udenraza enerdija

Fit-for-55 | RePowerEU - Eiropas zala Udenraza perspektivas

PAC scenario: Energy savings and renewables could [ 2030 Hydrogen Targets
substitute almost all Russian fossil gas imports by 2025 (n?\jvc;r,hygmgfn)
in brackets]
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https://caneurope.org/content/uploads/2022/05/Repower-for-the-People-Briefing-2.pdf EHB-Supply-corridors-presentation-ExecSum.pdf



https://ehb.eu/files/downloads/EHB-Supply-corridors-presentation-ExecSum.pdf
https://caneurope.org/content/uploads/2022/05/Repower-for-the-People-Briefing-2.pdf

H2 Projektu dinamika

FIGURE 1

Cumulative planned PtH projects by the year 2022 - 2040
in MW and # of projects
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Source: Hydrogen Europe.

#of projects

FIGURE 2

Comparison of cumulative planned PtH project capacity
by the year of entry into operation
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Source: Hydrogen Europe.

https://hydrogeneurope.eu/wp-content/uploads/2022/10/Clean_Hydrogen_Monitor_10-2022_DIGITAL.pdf
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ES Fondi H2 programmam

EU ENERGY TRANSITION FUNDS (2021-2027)

Proof of concept

HORIZON EUROPE
- European Research Council & European Innovation Council

- Green Deal Call . .
- Pillar Il Digital and Industry; Climate Energy and Mobility - including CHE

- EIT: InnoEnergy, Climate KIC, KIC Raw Materials

- Breakthrough Energy Catalyst Partnership

ETS INNOVATION FUND

- CCS/CCU

- Energy Intensive Industries .
- Energy Storage

- Renewables

|
CONNECT EUROPE FACILITY - Energy and transport infrastructure

INVEST EU + LIFE PROGRAMME [ )
1 1
ERDF & COHESION FUNDS - A Greener, carbon free Europe
1 | 1 1
JUST TRANSITION FUND
| 1
IPCEI
| |
Equit Loans . Advisor Grants
Source: Hydrogen Europe. . auity y

https:;//hydrogeneurope.eu/wp-content/uploads/2022/10/Clean_Hydrogen_Monitor_10-2022_DIGITAL pdf

NEW¢D



ES Fondi H2 programmam

Apvarsnis Eiropa & PPP - 95.5 mld EUR (2021. - 2027. g)
Pilars | - Zinatnes Ekseslence - 25 mld EUR
Pilars Il - Globalie Izaicinajumi un Eiropas Industriala Konkuretspeja- 53.5 mld EUR

Dazadas Horizon Europe partneribas lai dekarbonizétu sektorus Udenradi, udens transportu,
dzelzcelu, aviaciju, téraudu, and procesu industrijas - 13.1 mld EUR

The Clean Hydrogen Partnership -2 mld EUR + 200 mlj EUR (no RePowerEU 2023.g lai dubultotu
Hydrogen Valley skaitu)

Pilars Ill -Inovativa Eiropa: Eiropas Inovaciju Padome / Eiropas Inovaciju un Tehnologiju / Eiropas
Inovaciju Ekosistémas - 13.5 mlid EUR

ETS Inovaciju Fonds (ETS IF) - 38 mid EUR (I1dz 2030.g. ar ETS cenu 75 EUR/t)
Connecting Europe Facility (CEF) - 33.71 mid EUR:

Transports - 25.81 mid EUR (ar1 H2 projekti TEN-T)

energija - 5.4 mld EUR (ari H2 projekti TEN-E)

digitalizacija - 2.07 mld EUR

InvestEU - 372 mld EUR mobilizacija P&P investicijas N EW(,"
12



ANM/RRF finanséjums H2 programmam

FIGURE 5 e ESvalstis ir dazada pieeja ANM investiciju
programmam (2021- 2026 / 723.8 mid EUR).

e |rvalstis kuras skaidri ir noradijusas fondu
pielietojumu H2 tehnologijam (ekskluzivie
fondi) un ir valstis kur Sis tehnologijas butu
atrodamas starp iespéjama tehnologijam
(ne-ekskluzivie fondi).

Total Hydrogen Funds Distribution
in RRPs (in billion EUR)

e No vértibu kézu skata punkta ne-ekskluzivo
vs. ekskluzivo (12 miljrd. EUR) fondu

@ o5 sadalijums pa 27 ES valstim ir Sads:
@ e 50% vs. 6% mobilitate
@ o5 | e 14% vs. 12% pétnieciba
o i S e 9%vs. 17% industrija
No nycroger e 5%vs. 0% energétika
it 'k AT e 3% vs. 5% transportéSana un sadale

L v v
e 1%vs. 4% razosana

Source: Hydrogen Europe, 2022.

e 17% vs. 55% nenoteikti vai mix no minetajiem

NEW¢D

https://hydrogeneurope.eu/wp-content/uploads/2022/10/Clean_Hydrogen_Monitor_10-2022_DIGITAL.pdf



Citi fondi / finanséjuma shémas H2 programmam

o |IPCEI
e Valsts finanséjums
e Nacionalas Investiciju Bankas, Attistibas Bankas un Suverénie Fondi
e Eiropas Investiciju Banka (EIB)
e Privatais finanséjums:
e Akseleratori
e VCunCVC
e Privatais kapitals un Infrastrukturas Fondi
e Investoru Grupas
e Privatas bankas

e Finansu un Akciju Tirgi

NEWED
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Horizon Europe CLEANHZ2 - 195 mEUR \ 2023

26 topics available

7 topics — 49M€ funding- Renewable Hydrogen Production
5 topics — 36M€ funding Hydrogen Storage and Distribution
3 topics — 25.5M€ funding- Transport

4 topics — 19ME funding- Heat and Power

proposals-2023-open_en

3 topics — 7.5M€ funding Cross-cutting

2 topics — 38ME€ funding Hydrogen Valleys

https//www.clean-hydrogen.europa.eu/call-

2 topics — 20ME€ funding Strategic Research challenge

Innovative electrolysis cells for hydrogen production

Valorisation of by-product O2 and/or heat from
electrolysis

Hydrogen use by an industrial cluster via a local
pipeline network

Retrofitting of existing industrial sector natural gas
turbomachinery cogeneration systems for hydrogen
combustion

European Hydrogen Academy
Large-scale Hydrogen Valley
Small-scale Hydrogen Valley

Y

Y

e 11Innovation Actions (I1A),
e 13 Research and Innovation Actions (RIA)
e 2 Coordination and Support Actions (CSA).

e 5 ofthelnnovation Actions (IA) strategic importance = flagship
projects

Saite

Hydrogen for heat production for hard-to-abate industries
(e.q. retrofitted burners, furnaces)

Waste to Hydrogen demonstration plant
Large-scale demonstration of underground hydrogen storage

Development of a large fuel cell stack for maritime
applications N EW'”


https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-search;callCode=HORIZON-JTI-CLEANH2-2023-1;freeTextSearchKeyword=;matchWholeText=true;typeCodes=0,1,2,8;statusCodes=31094501,31094502,31094503;programmePeriod=null;programCcm2Id=null;programDivisionCode=null;focusAreaCode=null;destinationGroup=null;missionGroup=null;geographicalZonesCode=null;programmeDivisionProspect=null;startDateLte=null;startDateGte=null;crossCuttingPriorityCode=null;cpvCode=null;performanceOfDelivery=null;sortQuery=sortStatus;orderBy=asc;onlyTenders=false;topicListKey=topicSearchTablePageState

H2 stratégijas un to statuss Pasaule

FIGURE 1

Overview map of hydrogen strategies adoption status

In preparation

. No strategy

Source: Hydrogen Europe 2022 Data by 01/10/2022. N EW‘”

https://hydrogeneurope.eu/wp-content/uploads/2022/10/Clean_Hydrogen_Monitor_10-2022_DIGITAL pdf



H2 reguléjums Eiropa (nacionalas strategijas)

THE FRONTRUNNERS —
* | THELAGGARL -

This category regroups all EU Member
States in which hydrogen-specific legislation
is either absent or in its embryonic stage.
The countries included in the section differ
significantly in their approach to the use of
hydrogen. For instance, despite still lacking
a national strategy or hydrogen-specific
legislation, Latvia considers hydrogen to be
an alternative to fossil fuels, particularly in
transport. In contrast, hydrogen deployment

Member States such as Austria and Italy ; ; 7 7 7 7 1

heave been theludod in "The Developsre® il 1S not conszdered aprzorzty in Cyprus and no
sou e deldoge ity » hydrogen projects have been included in its
possess present a good level of maturity; }

yet they currently lack a comprehensive o 7 7

hd e N National Energy and Climate Plan for 2030.
common thread unifying these states is ]

the focus on hydrogen used primarily
in the transport sector, with countries
such as Finland setting an ambitious
target of & minimum share of 250,000
hydrogen-powered vehicles by 2030.

CYPRUS
LATVIA
MALTA
SLOVENIA

BE&&ERREBR

https://fleishmanhillard.eu/wp-content/uploads/sites/7/2022/02/FH-National-Hydrogen-Strategies-Report-2022.pdf




H2 reguléjums un atbalsta shemas

FIGURE 5 . FIGURE 6

Support schemes for FCEV Overview of countries in Europe
passenger cars across Europe with subsidy schemes for buses
and heavy-duty vehicles

v

¥

. Purchase subsidy and registration tax benefit . Purchase subsidy for both buses and heavy duty vehicles

FIGURE 4 i
Maximum admitted percentage of hydrogen (by volume) Only purchase subsidy H2 stratég‘\jas un to statuss Purchase subsidy only for buses
in various European countries' transmission networks @ o rogiroton axenere @ Purcrose subsioy ony forheavy-duty vericies

Countries with legal or safety limits
on acceptable % of hydrogen

FIGURE 7 ; FIGURE 8

European countries with
CAPEX support and targets
for the development of HRS

Overview of support
schemes for hydrogen
use in industry in Europe

. HRS CAPEX support

. CAPEX subsidies and funding for demonstration projects
Targets

. Funding for demonstration projects only
. Both CAPEX support and targets

~y

https://hydrogeneurope.eu/wp-content/uploads/2022/10/Clean_Hydrogen_Monitor_10-2022_DIGITAL.pdf




Energétikas Krize

Figure 2.6 > Oil and gas use relative to GDP per capita in selected

370 VS ‘2" countries/regions since 1971
oil
z=° 1971
70-tie gadiieziméjas ne tikai ar Energijas krizes 58, %
raditajiem socialajiem un ekonomiskajam 3 \ : g
. . == . - . ¢ =y v Indi )
satricinajumiem bet ari ar straujas energétikas g, . E
- = _ac c T 2 ; e
inovaciju un diversifikaciju Kinaciom 32
Zemu emisiju tehnologiju iespéjas guva lielu ; 20000 40000 5 000 20 000 J5
stimulu, jo 1pasi ieguldijumu veida kodolenergija. GDP per capita (USD [2021, MER]) L2
e ey = . - . . - Vo Natural gas % ?
Energoefektivitate ienema galveno vietu, jo 1pasi gt 071 48
_ 5= e,
autotransporta. £g 0753
gi)g 4 3
-— . -— . . _— . - . . . _ —om
Musdienas ir daudz vairak iespéeju ieviest jaunas £ £5
tehnologdijas un dazadot, neka tas bija 70-jos gados “& -
= IsgN
Saules (PV) un véja tehnologijas jau ir nobriedusas e . e i 2
un augstas fosila kurinama cenas tikai pastiprina to e ‘ ‘ . ‘ P
= . v - 0 20000 40000 60 000 80000 =]
ekonomiskas pr1eksr001bas. GDP per capita (USD [2021, MER]) <
Pédé]é ]a1 ké ir Vél’OjamS Strané progress tédu Starting at a much lower level for natural gas, trends in oil and gas intensity
teh no]ogiju 'iZStrédé kU ras nOd rOéina Za]és for most countries have moved in opposite directions since the early 1970s
elektroenergijas izmantosanu un uzglabasanu. Note: M) = megajoule; MER = market exchange rate.
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