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Program:

- Zahajeni: uvodni slovo NH (10 min)

- Informace o dosavadnim prubéhu reSeni projektu a vyhledu na aktivity 2. a
3. semestru projektu (15 min)

- Politiky partneru - AALBORG: ekosystém podpory rozvoje a aplikaci
vodikovych technologii (20 min)

(20 min)
- DOBRE PRAKTIKY: (30 min)

lokalni; identifikované / navrhované
externi: IA#1: Badajoz (ESP)

- Bariéry rozvoje RFNBO vodiku v MSK - diskuse priorit (30 min)
- Shrnuti (10 min)

Klasifikace informaci: Neverejné



SLIDE 3

3 Co-funded by
* the European Union

Informace o dosavadnim
prubéhu FeSeni projektu a
vyhledu na aktivity 2. a 3.
semestru projektu

Ales Trnka, Hana Ondracka Kraussova

manaZer projektu, vedouci oddéleni projektové kanceldre KU MSK Moravskoslezsky

kraj

Klasifikace informaci: Neverejné
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Cil projektu

,Projekt UNIFHY se zaméri na sektory, ve kterych nelze snizit spotrebu
energie a elektrifikace prostrednictvim vyroby zelené energie neprichazi
v uvahu. Kazdy partner urci, kde se tyto potreby nachazeji, a bude
analyzovat nastroje politiky na podporu téchto oblasti pfri jejich
dekarbonizaci. Kromé toho budou partneri projektu pracovat na vyvoji
strategii, které optimalizuji vyrobu energie, jako je vyuziti prebytecné

obnovitelné energie pro vyrobu vodiku.”

Klasifikace informaci: Neverejné
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Vystup projektu
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Prinos projektu pro MSK

- moznost podilet se na meziregionalnim prenosu informaci, poznatku a inspirovat se
od zkuSenych a UspéSnych partneru,

- zlepSeni vlastnich kompetenci a mezinarodnich kontaktd potfebnych pro
predpokladanou pripravu zadosti o dotaci k financovani rozvoje konceptu
,vodikovych udoli” ze specializovanych vyzev evropskych fondU spravovanych pfimo
Evropskou Komisi (napf. z programu Horizon),

- moznost aktivné zapojit celou clenskou zakladnu Klastru a vyvolat expertni diskusi o
moznostech aplikace vodikovych technologii v MSK.

Klasifikace informaci: Neverejné
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Vystup schuzky LSG

» Vybér z nabizenych dobrych praktik a identifikace dalSich lokalnich
praktik dosud neuvedenych.

> |dentifikace prekazek a vyzev, které brani rozvoji zeleného vodiku v
MSK.

> |dentifikace prilezitosti, které by vodik a dalsi zelené plyny mohly
prinest pri energetické transformaci.

Klasifikace informaci: Neverejné
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Partneri projektu
6 partneru ze 6 evropskych regionu

Consortium Extremadura Energy Agency (ES)
Badajoz, Extremadura

Aalborg Municipality (DK)
Aalborg, North Denmark Region

Energy Agency Southern Sweden (SE)
Vaxjo, South Sweden

Lubelskie Voivodeship (PL)
Lublin, Lubelskie

Moravian-Silesian Region (CZ)
Ostrava, Moravian-Silesian Region

South East Energy Agency (IE)
Kilkenny, South East Ireland
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Projektovy pristup

1. SPOLECNE TEMATICKE STUDIE A ANALYZY
2. MEZIREGIONALNI/MISTNI UCENI A BUDOVANI| KAPACIT
= INTERREGIONALN/ AKCE (IE)
» VYMENA ZAMESTNANCU / SPECIALISTU o1 Apr 2024
= SETKAN| MISTNICH ZAINTERESOVANYCH STRAN (LSG)
= POLITICKE SNIDANE
3. ZLEPSENI POLITIK A MONITOROVANI
= SPOLECNA ZPRAVA O UCENI
* METODIKA MONITOROVAN| 1.305.028 ¢
4. ZAVERECNA KONFERENCE —

Klasifikace informaci: Neverejné



Naplni jednotlivych semestru

1. Semestr

2. Semestr

3. Semestr

4. Semestr

Klasifikace informaci: Neverejné

04-09/2024

10/24-03/25

04/25-09/25

10/25-03/26

Navrh osvédcenych postupl (2GP/Partner)

Vytvoreni mistni skupiny stakeholdert - LSG

Publicita, Komunikacni nastroje, Newsletter

Analyza osvédcenych postupu

IE1 -, Lep3i Fizeni. Vylep3ena sprava” - Extremadura (Spanélsko) -
Tematicka konference o obecnych aspektech H2,

Schiizka LSG.

Kazdy partner vypracuje regionalni sebehodnotici studii (RSA)

na téma Politiky podporujici rozvoj vodikového ekosystému

IE2 - ,,Ostatni nizkouhlikové plyny” - Waterford (Irsko)

Tematicka konference , Ostatni nizkouhlikové plyny”, OZE.

2. kolo prezentaci GP

Policy Breakfast (PB1) (ve spolupraci s LSG).

Spolecna studie o stavu techniky, ktera bude analyzovat bariéry
rozvoje zeleného vodiku

IE3 - ,,H2 pro dopravu” - Moravskoslezsky kraj

Tematicka konference ,Specifika zelenych plynU pro sektor dopravy”.
Schiizka LSG

SLIDE 10
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Naplni jednotlivych semestru

5. Semestr 04/26-09/26 Spolecna zprava o u€eni-analyza konkrétnich zlepSeni nastroje politiky;
pokud nedosahl zlepSeni => ak¢ni plan
Vyména zaméstnancd, Study visits (S5 a S6)
IE4 - ,,ObtiZné elektrifikovatelna primyslova odvétvi* - Aalborg

(Dansko)
Policy Breakfast (PB1) (ve spolupraci s LSG).
6. Semestr 10/26-03/27 Aplikace ak¢niho planu

Aplikace metodiky monitorovani zlepSeni politiky a kazdého akéniho
planu - analyza dopadud - hodnoceni dotaznikové Setfeni

Vymeéna zaméstnancu

IES - ,,Integrace H2 do politiky"” - Kalmar County (Svédsko)
Tematicka konference ,Ukladani energie pomoci H2";

Navstéva Cerpaci stanice a vyroby vodiku v Oskarshamnu.

Schiizka LSG - dosaZzené vysledky v kazdém regionu a/nebo aplikace
akéniho planu a ocekavany dopad.

Klasifikace informaci: Neverejné
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Naplni jednotlivych semestru

7. Semestr 04/27-09/27 Implementace akénich pland a monitoring zlepSovani
politik
IE6 - ,,Monitoring impact” (online)
Téma: Monitorovani akci a zlepSeni politiky. Méreni dopadu
projektu, dosazena zlepsSeni politik.
Policy Breakfast (PB1) (ve spolupraci s LSG).

8. Semestr 10/27-04/28 Monitorovani implementace navrhovanych zlepseni
Zavérecna konference UNIFHY - Lublin (Polsko)
Téma: prezentace uspésné implementace navrhovanych zlepseni,
dopad v uzemi.

Klasifikace informaci: Neverejné
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3 Moravskoslezsky
kraj

Nastroje politik (Pl)

Moravskoslezsky kraj

Pl: Strategie rozvoje vodikovych technologii Moravskoslezského kraje e e
Extremadura Energy Agency AGENEX, Badajoz, Spanélsko agencia exremefia de  energa (C

Pl: Programa de Extremadura FEDER 2021-2027 Priorita P2A. Zeleny prechod.

-~ - ENERGIKONTOR
Energeticka agentura jizni Svédsko, Vaxjo w» SYD
PI: Region bez fosilnich paliv v roce 2030 (Fossilbranslefri region 2030)

Jihovychodni energeticka agentura, Kilkenny, Irsko £ souTH EAST

Pl: Strategie obnovitelné energie pro mésto a okres Waterford ) ENERGY AGENCY

Lubelské vojvodstvi, Lublin, Polsko Urzad Marszatkowski B o2
. ; ; 4 ; 4 Wojewobdztwa Lubelskiego

Pl: Program rozvoje energetiky pro Lubelské vojvodstvi R a'%

Mésto Aalborg, Dansko
Pl: Obchodni strategie pro magistrat Aalborg 2023-2026 (Aalborg Kommune
Erhvervsstrategi 2023-2026)

Klasifikace informaci: Neverejné

9 Aalborg
Kommune
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BRCEN Co-funded by
* the European Union

—uiope

Politiky partneru

AALBORG

~e€kosystém podpory rozvoje a
aplikaci vodikovych technologii*

Daniel Minarik

odborny pracovnik projektu Moravskoslezsky

kraj

Klasifikace informaci: Neverejné
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AALBORG - klimaticky plan

Mésto Aalborg se zavazalo k dosazeni
klimatické neutrality do roku 2050.

Klimaticky plan zahrnuje cile na snizeni emisi
CO, 070 % do roku 2030.

Mesto Aalborg se soustredi na strategicke
oblasti zahrnujici dopravu, energetiku,
pramysl, zemédélstvi, urbanisticky rozvoj
a klimatickou odolnost.

i Aalborg
Kommune

Klasifikace informaci: Neverejné
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AALBORG - vychozi uvaha / vize

- divocCejsi pocasi s vetsim mnozstvim vody, sucha a vin veder
- nove vyzvy tykajici se hospodareni s vodou, zejména jak ve stavajicich méstskych oblastech,
tak ve vztahu k prirodé a zemedelstvi.

Mésto Aalborg klade duraz na zajiSténi co nejvétsi synergie ve vztahu k prirodé a rekreaci v
souvislosti s hospodarenim s vodou.

Rizeni celého vodniho cyklu pro zaji$té&ni cennych funkci lokélniho Zivotniho prostredi.

Hospodareni s vodou musi byt provadéno s co nejvétsi soucinnosti ve vztahu k prirodé a
rekreaci, se zameérenim na tzv. prirodé blizka reseni.

Klasifikace informaci: Neverejné



AALBORG - vychozi uvaha / vize

Zvysena hladina more a rozsah/frekvence bourkovych vin se zvySenou hladinou vody

Zvysena hladina podzemni vody mUzZe mimo jiné vést k zaplavam v nizko polozenych
mestskych oblastech a v zemeédélskych oblastech

Zvyseny odtok z méstskych oblasti v pripadé silnych destd v kombinaci se stoupajici
podzemnivodou a zménénymi vzorci srazek znamena, zZe ¢ast deStové vody jiz nemuze
stékat dolt a musi byt rychleji odvadéna do vodnich toku

Pritrze mracen / dlouhotrvajici dést, kdy se voda shromaZduje v ¢astech mésta s nizsi n. v.

Zvysene riziko sucha, viny veder a bouri

Klasifikace informaci: Neverejné
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AALBORG - klimaticky plan

Celkova uspora emisi CO;: 1,9 milionu tun do roku 2030.
Zvyseni podilu obnovitelné energie na vsech energetickych systémech.

Zajisténi udrzitelného rozvoje a zlepseni zivotniho prostredi prostrednictvim partnerstvi a
inovaci ,AALBORG KOMMUNE" (bude dale rozebrdno).

1. Zasobovani energiemi

2. Doprava

3. Zemeédeélstvi a priroda

4. Primysl

5. Urbanismus, pozemni stavitelstvi a inzenyrské stavby
6. Obec jako komunita

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Cil snizeni: 1 018 000 tun CO2

Velké casti snizeni emisi CO2 bude dosazeno ukoncenim spalovani pouzivani uhli v elektrarneé
.Severni Jutsko”, a to nejpozdéji do roku 2028.

Klimaticky pfinos z planované relizace zarizeni pro zachycovani CO2 ze spalin v mistni
spalovné odpadu ,I/S Reno-Nord” navic v synergii vyuziti zachyceného CO2 a zelené elektriny
pro vyrobu zelenych paliv pro dopravu.

Krome cile snizit emise CO2 chce obec Aalborg zvysit mistni vyrobu elektriny z vétru a slunce.

Tento cil je dUlezity, protoZe planovana transformace odvétvi vytapéni a dopravy bude mit za
nasledek prudky nardst spotreby elektriny

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Opatreni:

Pfechod dodavek dalkového tepla na bezfosilni zdroje energie v interakci s prumyslem a
vyrobou zelenych paliv v doprave.

Postupné vyrazovani individualni ropy a zemniho plynu ve prospéch dalkového vytapéni tam,
kde je to mozné nebo preference prechodu na jednotliva tepelna Cerpadla.

Vyuziti technologii zachycovani CO2 a Power-to-X pro

(Mesto Allborg je vlastnik pristavu Aalborg, Aalborg Forsyning a spoluviastnik letisté
Aalborg, tedy mésto ma Aalborg velmi dobré prilezitosti jak primo prispét k rozvoji a vyrobé
zelenych paliv, kterd jsou zvlasté potrebna pro preménu letecké dopravy.)

Integrace novych lokalnich vétrnych elektraren a fotovoltaikych systému, které pokryvaji co
nejvetSi podil mistni spotreby elektriny.

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Snizeni: 65 000 tun CO2
PFima integrace cil( do strategie udrzitelné mobility mésta ,,Mobilita 2040"
Mimo primeé emise je predpoklad prispivat mistni vyrobou ekologickych paliv v doprave

snizenim emisi CO2 o 180 000 tun. Tento efekt je zahrnut do hlavniho tématu "Zasobovani

energiemi”, protoZe tato konkrétni iniciativa je tizce spojena se spalovdnim odpadu v obci, stejné
jako s dodavkami elektriny a tepla.

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Opatreni:

VylepSené podminky pro alternativy k vyuzivani vozidel.
- napr. Plusbus 2 = expresni linky, ucelena sit cyklistickych superdalnic, prioritizace
signalizaCnich systému pro cyklisty a vice parkovacich mist pro kola

Omezeni automobiloveé dopravy.
- rozsSirovani ekologickych zén, zrizeni zony s nulovymi emisemi a snizeni rychlosti na silnicich

Implementace politiky a akéniho planu pro nabijeci infrastrukturu.

- vybérova rizeni na lokality pro zfizeni nabijecich venkovskych stanic = SirSi kontext reSeni
situace i mimo vlastni katastr obce

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

SnizZeni: 350 000 tun CO2

Mimo pFfimé emise zahrnuiji klimatické cile pro zemédélstvi snizeni emisi sklenikovych plyna v
odveétvi energetiky o 70 000 tun. K tomu dochazi, kdyz zemeédélské bioplynové stanice
vyrabéji obnovitelny plyn (biometan) pro ty ¢asti pramyslu, které nemaji moznost prejit ze
zemniho plynu na elektrinu.

Klasifikace informaci: Neverejné



SLIDE 24

AALBORG - klimaticky plan

Opatreni:

Vynéti nizinnych ptd bohatych na uhlik (raselinisté) z procest pfemény na pastviny nebo lesy
Podpora zalesnovani - privatni, obecni a statni lesy

Proaktivni , klimaticky dialog” s lokalnim zemeédélskym sektorem v navaznosti na supervizi

plnéni klimatickeho planu.
- kontroly vyuzivani zbytkové biomasy, dodavky prebytkového hnoje na vyrobu bioplynu,

Podpora ,klimatickych partnerstvi” a vyména zkusenosti mezi zemedélci.

- ddraz na uzavirani formalizovanych partnerstvi s jednotlivymi zemédélci a sdruzenimi
zemédélcl v oblasti konkrétnich opatreni v oblasti klimatu, jakoZ i na diseminaci a
vysvétlovani dokumentd nebo iniciativ v oblasti klimatu

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

SnizZeni: 100 000 tun CO2

VétSina emisi sklenikovych plynU v tomto odvétvi v obci Aalborg je spojena s vyrobou
cementu ve spolecnosti ,Aalborg Portland”, ktera vyprodukuje primérné

Spotfeba zemniho plynu je vysoka v potravinarském primyslu, ale také v textilnim,
drevarském, kovodélném a strojirenském prdmyslu. Kromé toho dochazi k nizSimu poctu
emisi z pouzivani chladiv v chladirenském prdmyslu, ktery se postupné vyrazuje.

Klimaticky plan stanovuje cil snizeni emisi CO2 o 100 000 tun CO2 do roku 2030. Kromé toho
se pridava cil

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Opatreni:

Spolecnost Aalborg Utility ma v soucasne dobeée
dohodu s Aalborg Portland o vyuzivani prebytecného tepla, které nyni pokryva 28 %
spotreby dalkového vytapéni obce s cilem navysit tohoto podilu prebytecného tepla v
zasobovani dalkovym teplem tak, aby do roku 2030 pokryval alespon 40 % spotreby
dalkového vytapéni

Aktivni rozvoj klimatického dialogu s firmami v souvislosti s naplnovanim klimatického planu
a vznik dobrovolnych mistni klimatickych partnerstvi pod zastitou mistni klimaticke aliance

Vyvoj a demonstrace zelenych technologii pod zastitou ,,Green Hub Denmark” podporuje
obec Aalborg spolecnosti, které chtéji pomoci rozvijet, testovat, demonstrovat a vytvaret
podnikani na zakladé zelenych reseni budoucnosti =

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Snizeni: N/A tun CO2

Respektovani dopadu primych emisi sklenikovych plynt z dopravy, stavebni ¢innosti a spotfebu
energie v budovach a klimatickych vliv(i stavebnich materiall a energetické spotreby, které jsou
prfimo ovlivnény i usporadanim mesta.

Opatreni:

Zmeéna pristupu planovani rozvoje mésta
- mensi vyuzivanim pudy, aktivnéjSi mobilita, sdilenim prileZitosti, recyklacni programy a
udrzitelnymi formami bydleni, udrzitelné budovy, uplathovani strategie pro vyrobu energie na
strechach a fasadach

Projekty komunalni vystavby - zelenych tendry, udrzitelné hospodareni s pudou a
materidlového skaldd pro skladovani recyklovatelnych materiald pro opétovné pouziti

Rozvoj udrzitelnych silnic, v€etné prehodnoceni norem pro stavebnictvi a
shromazdovani znalosti z experimentalnich a vyvojovych projektd.

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

SnizZeni: 23 000 tun CO2

V roce 2020 vyprodukovaly budovy, doprava a verejne osvetleni obce Aalborg prime emise
pravé 23 000 tun CO2.

Obec Aalborg mUZe primo ovlivnit emise sklenikovych plynt ze svych vlastnich budov, vozidel

a verejného osvétleni. Cilem je, aby byly tyto emise sklenikovych plynt do roku 2030 zcela
eliminovany.

Krome toho je rada iniciativ zamérena na snizeni neprimych emisi z obecnich Cinnosti, vCetné
verejnych zakazek a stavebnich Cinnosti.

Klasifikace informaci: Neverejné



AALBORG - klimaticky plan

Opatreni:
Klimatické poZadavky na vystavbu, véetné prisnéjsich poZadavkl na novou vystavbu a renovaci budov

Postupné vyrazovani vozidel na fosilni paliva + propagace alternativ k fizeni vozidel

Efektivni verejné osvétleni diky energetické renovaci osvétlovacich systémd a inteligentnim fesSenim
fizeni

Preference zelenych pfistupd planovani pri feSeni klicovych ukold obce

Strategie pro zelené zadavani verejnych zakazek, ktera popisuje cile a opatreni pro konkrétni prioritni
oblasti

Klimatické rozpocty - zahrnuti , klimatickych vicenakladd “ do rozpoctu

Potravinova politika, ktera se zameéruje na potraviny setrné ke klimatu a snizuje plytvani potravinami.

Klasifikace informaci: Neverejné



SLIDE 30

AALBORG - investicni plan

11

Mesto Aalborg je povazovano a dosahlo statutu ,centra
inovaci v oblasti zelené energetiky.

Region aktivneé podporuje spolupraci mezi verejnym,
soukromym a akademickym sektorem.

Klicové oblasti: vetrna energie, vodikové technologie,
Power-to-X a CZT.

Vice nez 400 firem a 400 vyzkumniku (v ramci AAU)
zameérenych na energetiku.

Klasifikace informaci: Neverejné
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AALBORG - investicni plan

Vyzkum
Inovacni infrastruktura
Technologie

Inovacni spolecnosti
Lidé

219.000 obyvatel
45.000 studentu »
12.000 zahrani¢nich zaméstnancu

4.800 zahranic¢nich studentu

9.300 pracovnich mist v zelenych odvetvich
44% VS vzdelani v populaci 25-34 let

Klasifikace informaci: Neverejné



AALBORG - investicni plan

Soucasné inovachi spolecnosti podnikaji predevsim v
oborech, pro které vytvari Aalborg Siroké portfolio
~Zzelenych” podnikatelskych pfrileZitosti, a to:

* vetrna energetika

* metanolové palivové clanky
» produkce e-methanolu

* vodikoveé aplikace

» zachycovani uhliku, jeho vyuziti a uskladnovani

* systemy a technologie centralniho zasobovani teplem a
chladem

Klasifikace informaci: Neverejné



SLIDE 33

AALBORG - investicni plan

Povazovana za v Evropé a v TOP10 na svéete.

Zaméreni na prakticky vyzkum v oblastech obnovitelnych zdroju a energetické
ucinnosti.

Vyvoj technologii pro digitalizaci a umeélou inteligenci v energetice.
vysledku vyzkumu spolecnosti.

Globalné uznavany model vyuky ,,Aalborg-model” = prakticky orientovany
pristup propojeny s projekty.

400 vyzkumniku v oblasti energetiky.

Klasifikace informaci: Neverejné



SLIDE 34

AALBORG - investicni plan

Cely region Severni Dansko je vniman a rozvijen dle
konceptu , living-lab” pro vyvoj a komercionalizaci
udrzitelnych technologii.

Pét hlavnich zaFizeni:
« Nordjyllandsvaerket Test Center

« National Test Center for Large Wind Turbines
 Blade Test Centre (Blaest)
« Hydrogen Valley

« Danish Wave Energy Center

Klasifikace informaci: Neverejné
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AALBORG - investicni plan

2016, Aalborg Utilities zakoupily byvalou uhelnou elektrarnu spolecnosti
Vatenfall a zahajily jeji rekonstrukci na centrum zelenych technologii.

Budovany testovaci polygon Power-to-X technologii a vyroby zeleného
metanolu = produkce zeleného metanolu z recyklovaného CO..

oo - recyklace az 180 000 tun
o1 CORST
s i = @ o - yyroba aZz 130 000 tun
| — ___3_59:_é__c_9,_1 e metanolu/r pro téZkou
P a (S, o coasurse | dopravu a lodni dopravu +

A @J . gy ﬂ] o oy |G e | - vyroba H2: 300-400 MW ELY

_________________

Methanol Synthesis
[~11 MWh/methanol]

[9,7-101 MWh/t methanol]



AALBORG - investicni plan

2021, Aalborg Utilities zahajily projekt ,,HEATCUBE"
Projekt testuje akumulaci tepla z OZE do tavenych soli - az 500°C

Vyuziti: produkce pary a tepla pro prdmyslové procesy a dodavka do lokalni
sité zasobovani teplem.

Klasifikace informaci: Neverejné
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Partner: Moravskoslezsky kraj

AALBORG - investicni plan %

. National Test Center for Large Wind Turbines

Testovani nejvetsich vetrnych turbin na svete
- az 200m.

Nejlepsi vétrné podminky pobliz pobrezi v
Evrope.

Produkce energie planovana az pro 60 000-
70 000 domacnosti.

Klasifikace informaci: Neverejné




SLIDE 38

Partner: Moravskoslezsky kraj

AALBORG - investicni plan %

. Blade Test Centre (Blaest)

Spoluprace se svetovymi vyrobci jako Siemens a
Vestas.

Nezavislé testovani lopatek vetrnych turbin.

Rozsahlé zkusenosti s dynamickymi a statickymi
testy.

Vyvoj RECYKLOVATELNYCH lopatek - Siemens
Gamesa.

Klasifikace informaci: Neverejné
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Partner: Moravskoslezsky kraj

AALBORG - investicni plan %

@) AALBORG Hydrogen Valley

Podpora projektl Power-to-X.

Aktivni projekty: Power2Met, GreenCem, HyBalance, Power2Ammonia,
HEAVENN, CrossCut, HyFlexDrive, FCH Train, OG Decarb, Green Offshore

Vessel, Power2Hydrogen, PtX-Business.

Produkce vodiku pro stabilizaci vyroby z
obnovitelnych zdroju.

Vytvareni modell pro budouci integraci
vodikovych technologii

Klasifikace informaci: Neverejné



AALBORG - investicni plan

Cim se snaZi v Aalborgu motivovat investory?
- silna vyzkumna zakladna!
- Spickova testovaci infrastruktura!!
- dynamické prostredi pro inovace!!!
- kvalifikovana pracovni sila!l!!

Inspirace pro Moravskoslezsky kraj?
Moznost vytvoreni podobného ekosystému podpory zelené ekonomiky!!!

Klasifikace informaci: Neverejné
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3 Co-funded by
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DOBRE PRAKTIKY:

lokalni: identifikovane / navrhované

Daniel Minarik

odborny pracovnik projektu Moravskoslezsky

kraj
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Low-cost public hydrogen filling station

Vitkovice, a.s. - local company, producer of large
scale hydrogen storage systems & solutions

The first low-cost hydrogen refueling station /¥ b | | z
in the Czech Republic, located in Ostrava, was A S N e 11110
developed to support the early adoption of " '
hydrogen-powered  vehicles. It features
advanced energy-efficient technology, reducing
operating costs significantly.

In June 2022, Vitkovice, a.s. inaugurated the first
public hydrogen refueling station in the Czech
Republic. Located in central part of Ostrava, the
station covers approximately 90m2 and is
designed for hydrogen-powered passenger
vehicles, offering refueling at 700bar.

Klasifikace informaci: Neverejné
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Low-cost public hydrogen filling station

The hydrogen refueling station in Vitkovice represents a major milestone in Czech hydrogen
infrastructure. The station refuels approximately 10 vehicles daily, promoting hydrogen
technologies and aligning with European Green Deal decarbonization goals. Its modular design
ensures scalability to meet growing demand.

This model is ideal for replication in small to medium-sized cities. Its proximity to educational
centers further enhances its value as a training and research hub for hydrogen technology.

GOAL OF REALISATION: acceleration of all regional developing hydrogen activities

MAIN BENEFIT: The total investment for the hydrogen station was CZK 15 million, which
covered the installation of the storage tanks, compressor, and refueling equipment. The
station was designed with low energy consumption in mind, reducing operating costs by up to
70% compared to larger (standard) filling stations.

SLIDE 44
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Low-cost public hydrogen filling station

The implemented technology project, i.e. a given good practice from the perspective of MSR,
implies several key benefits and experiences:

- the opportunity to work closely with a local ,technological” stakeholder

- local reference available for setting up regional financial support for similar low-cost
infrastructure (in MSR using resources from Just Transition Fund: so-called MSR H2 Valley
,Mesh Solution”)

- due to the low-cost solution, the necessary allocation of the support programme is
expected to be minimized to create the required/planned number of filling points in the
region

- clarification of the criteria for eligible costs for beneficiaries

- the result of existing regional innovation strategies.
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Hydrogen safety related risks

Mmanagement system

Technical University of Ostrava / Moravian-
Silesian Region - application guarantor

This practice provides a comprehensive
approach to managing safety risks in the
hydrogen economy, focusing on the
integration  of  safety,  security, and
sustainability.

It addresses the challenges posed by
hydrogen's high energy potential and explosive
nature, emphasizing the need for sophisticated
risk analysis and preventive measures. By
employing systematic methodologies such
as the MOSAR method, it enables
stakeholders to identify, evaluate, and mitigate
risks effectively.

P Ty

-
l“‘

T
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Hydrogen safety related risks
management system

This practice is considered good due to its comprehensive approach to risk management. The
MOSAR method successfully combines macroscopic and microscopic perspectives. The first
deployment of the method in the Czech Republic is in the case of the Moravian-Silesian
region, where the principles of the method are implemented and highlighted in the
Regional hydrogen strategy as the basic policy instrument in related development area

Transferring this practice can face challenges such as regulatory differences and
technological levels in target regions. The mentioned methodical approach fulfills a basic
view of solving complex hydrogen safety and security

Practical outputs what are supposed for future integration during preparation of for
example action plans or conceptual of hydrogen valleys is aspects or safety standards of
individual technologies (technical and safety management system aspects/classification) and
also the system for ensuring the continuity of activities (BCMS according to ISO 22301) of the
hydrogen infrastructure in the Moravian-Silesian Region during its implementation and
operational state.
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Hydrogen mobility in public transport
system in City of Rybnik s e

City of Rybnik, Poland

The hydrogen mobility project in Rybnik,
Poland, was initiated to combat air pollution £
and the city's high reliance on fossil fuels.

The city of Rybnik has introduced a hydrogen
filling station and deployed 20 hydrogen buses,
significantly reducing emissions and promoting
sustainable transport.

T KMR s en

Complex solution included a cutting-edge
hydrogen filling energy self-sufficient station.
This station provides refueling capabilities with
700 bar for passenger cars and 350 bar for
buses, making it versatile for various vehicle

types.

Klasifikace informaci: Neverejné
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Hydrogen mobility in public transport
system in City of Rybnik

By deploying 20 hydrogen buses, Rybnik is expected to reduce CO, emissions by about
2,000t annually. This initiative aligns with the European Union's broader decarbonization
strategy, which aims to reduce greenhouse gas emissions by 55% by 2030. Positive feedback
from both residents and city officials highlights the project’s success in reducing air pollution

and noise.

This practice demonstrates how smaller cities can effectively integrate hydrogen
technology into their public transport systems, contributing to EU decarbonization goals.
Key success factors include strong political leadership, collaboration with private sector
partners, and access to national or EU funding, making it a replicable model for regions with

similar resources and ambitions.
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DalSi dobré praktiky?
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Daniel Minarik ,
odborny pracovnik projektu ‘ kMrgjraVSkOSIeZSky

Klasifikace informaci: Neverejné




|E#1: Badajoz 28.-29. 1. 2025

VEHICULOS ELECTRICOS
Y PROPULSADOS POR HIDROGENO

Fabricante de hidrogeneras

upo Golendus

i
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nergy Situation in Extremadura
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: :
Spanish Electric System

Electrical energy balance (GWh) | Electricity system: National Energy Generatlon 2024 ¢ SpaniSh eIeCtric SyStem in 2024.

2024 Copy URL &

= In 2024, renewables have achieved
) 'S Generation 262,247 . .
% M sz I ® 20 —_— their best records, producing 57% of the

Soler photovltac f, Combined cyce comisimeriions total electric generation (7% more than in
- 17% 44,520 - 35,755 balance e o .
2023 and nearly 14% more than in 2020).
~Q Hydro ’b Cogeneration
- 13% 34,912 ) 1 9331 {i} Storage balance
s = L\ - S Wind power is already the main source of
P — e L electric generation in Spain, accounting for
3,690 3 2,517 Portugal 3,891 -14,356
Renewable wast Non-renewsble wast — s a 23%.
5 805 g - 1,347 Andorra 0 -236
5 fomen ™ L e i A ot w02z | Photovoltaics is the technology that has
& Goansbine increased the most compared to
* 669
previous vyears. It marks its annual
@ Fuel + Gas . . . .
: : historical maximum of production and
vl R e contribution to the Spanish generation
57% 148,999 % 43% 113,248

mix (17% of the total).
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Electric Generation in Extremadura

Electrical energy balance (MWh) | Autonomous communities: Extremadura

é Solar photovoltaic
30.9%

# Hydro
7.1%

N Thermal solar
6.1%

Other renewables
0.7%

% wind
0.4%

Ve

Renewable generation
45.2%

Klasifikace informaci: Neverejné

9,191,017

2,108,611

1,816,589

212,066

106,020

13,434,303

& Nuclear

54.7% 16,244,917

Cogeneration
0.1% 41,185

Non-renewable generation

54.8% 16,286,102

Demand at substation busbars
4,817,314

The generation with
renewable energy is
almost triple the

electric consumption in
the region
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Renewable Power installed in Extremadura

The installed -
capacity in 6000,00
Renewable 5000,00
Energies has el
doubled in the 3o
last 4 years Z:

2018 2019 2020 2021 2022 2023

W Hidraulic ®m WwWind PV CSP m BIOMASS
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PV plants in Extremadura

SOLAR FOTOVOLTAICA EN EXTREMADURA

- Total power installed: 6,411 MW

« 672 plants in 87 municipalities

@ o VORGSO
2 o s o9 2 ® ° 4
.. 7T e " - In 2023, 68 % of the renewable
o e = electricity in the region was
£ generated by PV plants
- s\'«‘é’dfo.._: = .y
it 03.‘9._& °
| m‘ Dsitribucion de ia potencia instalad
goue




H, Med

A A A A Storages Z/j

Connection to main demand
A centers in Germany

CZECH
REPUBLIC

Portuguese Hydrogen Backbone {‘ /
..................................................................... Y e , Ay
PGRTUGAL ] <>

https://h2medproject.com/the-h2med-project
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2015

1st Pilot Plant

Spin-Off
application Kick-off Process
Engineering
metanogenia

DTERMA (Uex)
Development of Biogas
Predictive Mathematical
Model

1st Industrial
project

2nd Pilot Plant

3 Industrial project
15 R&D project
3 Europe projec
Turnover expec
+500.000 €
- 5 profesionals




1.Development of low-cost porous materials

X 3 N\
FER e Ly

Almond shell Nutshell Kenaf Eiber Coal By-product

Holm oak plant oak

Maximize energy yields of the biomethanization process.
Determine the optimum porous material of the mixture.
Design and optimize biochar.

Minimize the amount of biochar to be used.

Klasifikace informaci: Neverejné

Olive by-
product
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1.Development of low-cost porous materials

Results obtained

- Highest energy yields for long reaction times, with an increase in biogas production of

approx. 20 %.
- Stability of semi-continuous anaerobic digesters.

- Improves the economic profitability of the industrial plant due to the increase in energy

efficiency caused by the addition of biochar.

Contents lists available at ScienceDirect

) Journal of Cleaner Production

journal homepage: www.alsavier.com

Using low-cost porous materials to increase biogas production: A case )
study in Extremadura (Spain) ome

Consolacion Sanchez-Sdnchez ~°, Almudena Gonzalez-Gonzdlez ",
Francisco Cuadros-Salcedo ”, Francisco Cuadros-Blazquez

Klasifikace informaci: Neverejné

Contents lists available at ScienceDirect

Energy

journal homepage: www.elsevier.com/locate/energy

=

Charcoal as a bacteriological adherent for biomethanation of organic
wastes

Consolacién Sanchez-Sanchez *°, Almudena Gonzalez-Gonzalez °,
Francisco Cuadros-Salcedo °, Vicente Gémez-Serrano ¢, Francisco Cuadros-Blazquez *°

nnnnnnnn
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3. Biomethane to H2. Industrial
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-

PLANTA
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project

SYNGAS

SINTESIS DE
METANOL

H2

J Agua destilacion

& &»

Fangos

-

EDAR

Agua a H2

PLANTA
OSMOSIS

Aqua bruta

Agua rechazo

Agua pura

PLANTA
NITROGENO

Nitrégeno

A 4
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SINTESIS AMONIACO

Hidrogeno

Electricidad
80.000 MWh

PLANTA

HIDROGENO VERDE

10 MW

{ Amoniaco ]

> Compost
(N )
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Go\endus

GREEN HYDROGEN AS AN OPPORTUNITY FOR
BUSINESSES AND CITIZENS

European Clean
Hydrogen Alliance
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'GOLENDUS TECHNOLOGY
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‘ I EXTREMADURA

Extremadura Public
Land Rural Bank

B JUNTA DE
I EXTREMADURA




B JUNTA DE OVERVIEW ; IIN\/EST N

B EXTREMADURA Land sun and Water Extremely efficient

Through its Public Bank Land tool, Extremadura has identified more than 26.000 ha
of public rural land. belonging to different regional municipalities.

These 26,000 hectares are located in 57 locations, destined for renewable
industrial activities and have an average surface area of 350 hectares.

26,000 ha public rural land
57 location 350 ha medium surface

Extremmadura has more than 3000 hours of sun per year. and is one of the
regions with the highest solar radiation of Europe.

This due to the availability of land. has allowed it to become the leading Spanish
region for installed photovoltaic power, and the second for thermo-solar energy.

More than 3,000 hours sunfyear.
1009 coverage - renewable sources

Our region has more than 25% of Spain’s reservoir water and the largest number
of kilometers inner coast.

This implies a reservoir volume of 14220 hm with applications in agriculture,
aquaculture and agribusiness, tourism, healh, but now also in renewable energies.

+259% of Spain's reservoir water.
The largest number of kms inner coast



B JUNTA DE BACKGROUND " l INVEST IN

I EXTREMADURA

® Extremadura is the leading region in Spain in terms of installed
photovoltaic capacity

In the last four years, the installed power capacity in Extremadura
has INCREASED TENFOLD, representing 25.1 % of Spain’s
total.

Installed photovoltaic capacity at the end of 2023 was 6.4 Mw,
with 1064 new Mw developed in that year.

7000 M

6000 M

2000 M

3000 M

1000 W

EXTREMADURA

starting position of Extremadura Extremely efficient

2006 2008 amo e pall B pal ] e faldl are pal e

® The three largest photovoltaic plants in Spain. are located in Extremadura:

+ Cifuentes-Trillo. 13 plants distributed  between  the
municipalities of Budia and Trillo with a capacity of 626 MW.

« Francisco Pizarro in Torrecillas de |la Tiesa (Caceres) with 590
MW and the largest plant in Europe until June 2024.

s Nunez de Balboa in Usagre (Badajoz). Also 2020, it was the
largest in Europe. Its capacity is 500 MW.




B JUNTA DE BACKGROUND - l INVEST IN

EXTREMADURA

Bl EXTREMADURA starting position of Extremadura  cxtremely efficient

Port of Gijon

® Extremadura is crossed by several natural gas

transmission networks managed by ENAGAS. Basoducts
Hidroduct [project)
> 100 MW PH.V Plant

90-100 MW PH.V Plant

® One of them comes from the city of Cordoba and
reaches the Spanish-Portuguese border, in the city of
Badajoz. From the same pipeline, after passing
through the town of Almendralejo, a branch line runs
to Gijon on the Cantabrian Sea.

@® In addition, there is a network of a regional company,
GCas Extremadura, which has three additional

pipelines connected to the above infrastructure. erioliano

@® ENAGAS has been appointed as the operator of the
future Spanish hydrogen network, which will follow
the same route as the existing pipeline, at least in
Extremadura.

Port of Huelva



B JUNTA DE
I EXTREMADURA
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B JuNTA DE PROCESS Sl nvesT iy

EXTREMADURA

I EXTREMADURA QGIS Geolocation Extremely efficient




B juNTA DE RESULTS .‘ l INVEST IN

EXTREMADURA

I EXTREMADURA Statistical Data Extremely efficient

NUMBER OF LOCATIONS TOTAL 57 units
AREA 57 LOCATIONS AVERAGE 27,421 ha
57 LOCATIONS 347 ha

LARGEST LOCATION 1,471 ha
SMALLEST LOCATION 56 ha

LESS THAN 100 ha

GREATER THAN 100 AND UNDER 200
ha
OVER 200 AND UNDER 500 ha

OVER 500 AND UNDER 1000 ha
OVER 1000 ha

INSTALLABLE POWER 57 LOCATIONS 13,711 MW
AVERAGE POWER PER LOCATION 173 MW

Locations close to Gas Pipeline
Locations near raW Water

Locations near MV/HV line
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| GREEN

Identifikované bariery
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Navrhy na zlepseni / insentivy
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Navrhy na zlepseni / insentivy

A
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Bariery a insentivy vyuzivani
zeleného vodiku v MSK?

\
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