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O L=0[9] ofi&f ELJ o LHHUAMS HiE HA0t 4 TlE EdE STLH

202011 6€ 7t 44 HAS AIRIOR 202111 6O $4 REMES UHS
O 202094 12&80l= =90] 2[3|0AM X Hm 8ot 429 BtA X I HE

(CCS) HIZT=HME(Longship)0il CHEH £XtE 27X

% Longship2 Norcem?| 232|E XX SZ0A CO2E EE, Rtiol UESH| A A=

O 20224 20|17} L&l MAHIIA £ £Q0| Of 25%E HLIsiHON 23
ctO[LtOH| CHet A0t 54 0|, =290]9] MSAVIA +=ET0| HI S/t

O Q0| 2050A7K| 04X A|AE! EtA HiE H|2(Net-zero emission) X0 M2},
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T2 IN0|H, E290|2f SH2 i s MO|E2R] +F A=

Al =0
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O =290 ¥2o| A F0F ¥ & =EM
(1) B3 HQ

O L290| wEHTE(Norwegian Ministry of Education and Research)= ‘A7
U ISWE H7|AE 2023-2032(Long-term plan for research and higher
education 2023-2032)'E 2022.9% wHoll 9|3 &£918 HIE2)

- 5 A=0M 20| HREE 37X SE'Q 67tX| FH M=$(Thematic
priority) = HIAIE

*(EE) O ZWY Y SN A HD @ 83, Bl Y ZNE X8 @ 97 Y 1S
TR DEY Y HIY

* (@M FH) © oY 2 {2t X|H(Oceans and costal areas) @ E7Zi(Health) @
712, 84 Y OHUX[(Climate, the environment and energy) @ ¢ 7|&
(Enabling and industrial technologies) ® A& HZE LU A2l CiH|(societal
security and civil preparedness) ® 2 2 HFL|E[(trust and community)

=4 2 UXIE M FH=2 dEoIUR0], ==90|= o|HX| Z=C= X7 2
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Enabling and industrial technologies

| | \ | \ \ |
|
Climate, the environment and clean energy ‘#

Seas and oceans

Public sector renewal and better public services

Competitiveness and innovation capacity

Academic and research communities of outstanding quality [l

Societal security and social cohesion in a globalised world

100 200 300 400 500 600 700 800 900 1000

M Research Education

1% 2. Follow-up of objectives and long-term priorities in the long—term plan for
research and higher education during the period 2019-2022. NOK million
(ZX{: Long-term plan for research and higher education 2023-2032)

=2

- T AlE0| ME2H, &A= GHG(Greenhouse Gas) HIE Mz 2l 7ix| &=
Aot 7|0E & £ U4, HE= A9 MM K8 F AEO| SA0| 0|F0 |E

XiE = HZHE(ow or no emission) a4 AMOY| CHSH 71X| AKES 758

- LSt M A O[LIMEIE(2022)2 AAISH JHX| AlEsE Soll OIHX| &84S
=011, 71& OHX] AAE0] +40 SE &EE c"'-_rUHt”OI 2SS HMA

O =90 E2= GHG HiE Mg s Zofotl US. == 7|8t X7| o|{X| S&
HE9 £ GHG HIEE0| =290] GHG(Greenhouse gas) HIZ2| 3% =Y

- Ol= ofled AR, 7t&, WS0| ==290] GHG HiE9| FQ HRIYS 2lolet
- =240[9] 71 sHerMut 3|A
0] =20, &H 2= WS

LAMTIA HISZE MA|Q 2 30%0 EHole=

O LZ290] 27t wE AZI(NTP, Norwegian National Transport Plan)2 2= WS
SO0 et BM ZM=, NTPO| M=M 9|3l= 20254A 0|0 M= 2= &
X7t Zero Emission(2&7tA W& H=2)S FHY AS A
- 20304MX| RE M2 =3 HiE i, M2 Z7HE| HAQ 75%, MEL =3

E29| 50%+= Zero Emission® Zdt, 2030E7HK| SHaSA 2O0IQ| HiEZS
Adtoz Z0l= 0| =290] Q3o =HZ HXH)

3) Statistics Norway, https://www.ssb.no/en/natur-og-miljo/statistikker/klimagassn
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O 20204 GO AlZtEl 27t £A ZF2K(National Hydrogen Strategy)? %
20214 G| WHE A4 2CWo| MatsiE RELS 1S3 22
- ol 88 ZO0FE {Itt O THel 4 FiE
- 2EY HIHS ZE H2 Yig Zast MY T2HE §F 7 0Oy
- ME1 HO HIE 88X 4 &M F 4 7|89 MY F AHE &
ot 5~107H2] Al ZENE
- 4 3 Ao EEES & ETSHH OHX| A ME A FI|A
Zz7# 29 (22~'30)
O 2A7IA HIE Z&FE fItt 8 M2 XFHK| F2 ug 2010 HS=ASL
20| HES i M| H JtA 4H|9l MY 2 S 21 UAS
O LEQI0|= O|MIEHA(CO,) MZE TS 2x°o =7t & otU=E, MA =
HAUE CO, MY D=HEES Alg

- 19964 0|% OfH 1002t E9| CO,7t sHAN 0| NEEH, 20 £
(Hammerfest)?] ALH|E(Snghvit) MAHATIAMHE AHFEO| EtA EXEIDL XHZ

(CCS) Z=NEE J5igt

O E8H L290] HEE= 2016 CCS M2 LUHEIF=MH|,0)

- CCSO| ofst x EXt Z™2 20208 128 20| Q3o &2 F
Longship ZZHME*J} A|ZEAS

* Norcem? Z3Z|E Mt STUAM L= CO.& W #E=ZE et & HESH
X&ote Ag SHE ot Z=2HET)

O =290|2% S22 olHX|, 7| Ex 3 AR et ZOfUAMS] &S Zetol|=
29lotdl, 2030E7A| =E2Q0|0AM =Y=9 HE 4 35 EFS d=9
35 SHE 438
- L290|0 SE29| 4 +E= flot it OO0|Z2flut Z0M ==40|=

CO, 252 F7Iol| 2ol 71=X ¥ ZHA SHOIM e -= 8y D=HE

Ol=

Gassco,

DENA 2| 1374 4

4) National Transport Plan (2018-2029),
https://www.regjeringen.no/en/dokumenter/meld.-st.-33-20162017/id2546287/

5) The Norwegian hydroge

n strategy,

Atol THE 47} &HO{5H8)

https://www.regjeringen.no/en/aktuelt/the-norwegian-hydrogen-strategy/id2704774/
6) The Norwegian Government's carbon capture and storage strategy,
https://www.regjeringen.no/en/topics/energy/carbon-capture-and-storage/the-governments—carbon-capture

-and-storage-strategy/i

id2353948/

7) https://www.regjeringen.no/en/aktuelt/funding—for-longship—and-northern-lights-approved/id2791729/
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IPPLY ENERGY CARRIERS USER APPLICATION

Gaseous
& Liquid
Hydrogen
(LH;)

Industry

J% 3. L=E90] 4 Z AZL0tY =L M, WYX 2| ¥ ZW =T AL 382 o
(ZX{: Innovation Norway/=28J0] +4 HZZ 2 /8 J/2

X MUK XS U24s T, L20]19] F4 Y0
g s8¢t F 7fII B2 WHHXI(OZ24)2 CCS HOZEE HAIA IHE

—

* reformingHE)0[2t, SOHEIS S 0|2510 EsitA(HE) HRE A4S ISHH= 7IAZ
HMetol= 24

- £2 YHS 1920UT) SHOIN 1960LIL) FUMIK| L2golo] 44 AbM0| T
X2 YHOZ 29I2 AXIYOL, 1 03 HATATL QHF

- 290jo| WrHEt HMAILA Xeim (1S CO, ME 7/40| ZFEY U7
S244 A0 D43 7|HH0] OfE

I'

O T290j= FQ H|E MAZOZ (YZLIOKNHI)7} £ ME), A0 ALL|O}
20| 20| 2

—_

- HZ YMHEAQ Yaraz= 22 Hlmz A9 B4 HIES F0/7] ?lof =8 S

- OldEls ZELOfelel AFEX= ol ZOMiA 250 =2t BA XY oK

=&= flet X 27t UAS

8) Joint Statement — Germany — Norway — Hydrogen - regjeringen.no
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O T290|9] $4 J|& ATHURED) ¥S XZ K@ 7|HORE £290| A7

TRL1-7

- Key Norwegian funding programmes for hydrogen projects

2I2s|(Research council of Norway, Forskningsradet), &4 w=29|0]
(Innovation Norway), Enova® % Skattefund?t UCH, X2 X TZ]HS
40 MHE J|& FH|E £F(Technology Readiness Level, TRL) XMk

Of it ZHiE

Piloting of ground-breaking Industry 2050 Technology for sustainable
climate technology energy carriers

ENOVA oy ey
Zero-emission maritime Offshore wind 2035 15+ more
transport

TRL 5-8

© Environmental Technology Green Growth Loan Innovation Loan
w Innovation
= Norway ) Commercialisation
L= Innovation Contract s
upport
Innovation Project in the Pilot Helse / Transport /
Research SkatteFLINN Industry Energy

Council of

O 4. L290] 33X & XF X T2 TRL M0 2 25
(/. Nordic Innovators)

r290] HARY¥3|(Forskningsradet, RCN)E E3t -29|0|9] R&D E=S
et X D2ME2 T3 HO0IM LIELEE A EE29| sA DZHEQL TJE
ZeZ0| X DTZ M0 IS Qe

|:|0II

— o2k 25} ORME 9l J|& AL £Z0| TRL)O| 5t X|¥S RCNOIM HZstH

°
A enova
W< Forskningsradet q s :m:\ enova F /u\
- Norway 1 5
Innovation project in the . Construction: Hydrogen- B> La‘rﬁtr_amgg_:
Iindustry sector @T‘NELIWW based climate technology N o Ll df"’ I‘E" veth)ﬁles an
" ‘echnolo il fueling stations
Research project Llolen Pilot / Pre- / Investment project !
Grant up to 20 MNOK Grant: no upper limit Grant: case-by-case evaluation Investment project
Deadline: TBA Open call Deadline: TBA Grant up to 40% of
- additional costs
P // Deadlines: 15/04/2024,
* 30/08/2024, 22/11/2024
S
% 2
s Zis enova
{ e et ‘Y
‘E—" B Maritime transport:
—> Hydrogen vessels
skattefunn i
Investment project
Grant up to 80% of additional
SkatteFUNN s costs / 300 MNOK
e i Deadline: 15/03/2024
R&D project Zns €nova IS Forskningsradet eadline: 15/03/
Tax deduction up to 19% of
. Industry: Technology for "
project costs = Green Platform Production and infrastructure
Deadline: 01/09/2024 sustainable energy carriers for maritime transport
Pilot project Value-chain R&D& project 2
Grant: case-by-case evaluation Grant up to 80 MNOK Investment project
Deadline: TBA Deadline: TBA Gran_\ up to 80% costs
Deadline: TBA (Q3 2024)

I 5, L2901 22 X¥ NHE
(/. Nordic Innovators)

9 =

290] 7|SBHHS M5t Z7|HOR EIAHIE HEZ AlZZO| HMa2 &7 o
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O RCNg S8t Hydrogen@l 20} XIg F2E 231 JIF 502#2INOK(Eta}

7502121, BRI 19974)4-Z2/10

- X2 10397 56371 ZZHME(ZS X0l 332ANOK(8tst 2f 4,1004)7t &
KHE|QIOM, 2014 152¥H0ENOK CHH| 9F 4HY Z718H I 6 L 13 7.&HX)

X B, ZMO| 7IE(ZMO! "Hydrogen)O2 LI2 TIOJEZ AKX $4A7|E 2R EXZU

IH4E U2 HE 2 & US
+4 @ EOF RCN EXt 39
600.00

500.00 458.89 461.12

400.00

300.00
232,98 245.55

200.00

100.00

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
T2 6. -2 O0|HTIRS|(RCN)AIA A 20F X2 FO0|(24 - milionNOK)
(GJ0JEf £X: Norway Project Databank)
FAZH RCN X|& M| &=

250

222
196
200
170
146 151 151
150 136
117
105
100
50 =

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

a8 7. LE20[ARASI(RCN)OIA +AEEH 20F EXIZNH FO|(2e - )
(GJ0JEf Z£X: Norway Project Databank)

199

IHH| %=

10) €A : RCN EH0|X| ¥ L=2¢0] ZZHE H|0|E¥ T (https://prosjektbanken.forskningsradet.no/). 2 LHE2
SINTEFOIM HMS8H 1AM BAUSH, KNTECOHIM Xt ZAsh LI
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O RCNe zl=td  oX] HAFRME(FME, Research Centres for
Environment-friendly Energy) Z2I3S i O|4X|, 0HX| &, CCS
U oKX AL AtE| N EHE SHE FI(HQ HRE fEFH

X MEe= =4 JEx) ZEQ HiEE &S0 o, =2 gF0= ZHHHE 3 AFA
w=0| ekEL Sl 13709 MEPE 2 F0[H, £ 8AGG+HH)SO XfAME] S F 3N

- £5l, 20213 68 20| YR= +2(H2) 2EYS THSUEMH, RO

HEFY gisko|| M2} 2022390 RCN2 sAHE 2742 MEHE X|&

@ HYDROGENi — Norwegian centre for hydrogen and ammonia research
and innovation
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CHE A4 Y OILIXION MAE 2A(T 44) EE O[ASEL

(COy) ZH I XMF(CCS)0| MEEH HANA(ER )2 FAY=HH
MAXHCZ Xl A H MY SHO FY QAZM 4 MEY 7t
“4EE S0 040l AS

+202149 68, LE0| YE= =T 5~108 W E0[Q $A(H) ME

JHol et ZRet 205 o HMS Egote 7t HAE Fest=

#4(H) ZEYS WHSIHUT HYDROGENIE 0] REWMO 20304z}
Io

ng | 20508 HIME BF 9NSts O R AR HMZS FEE RY
‘X K5 44 FW TS Yoh MEE Off Ul JHK X2 AT 20}

o 582 =

HE S8X0|1 SX7HSEH Mit
- TE012 FENMS 28 H MY

- A ME Y=

—_
- o W BH 2y

*HYDROGENi= #4&(Ho)9 HIHS ZIfst 49ty flsh $E2 XA
ot 7l AXE 7] A5t A H MY 20Fe 5071 0]d2 =2420]
2 GE ODEUHL MA $2(Hy) 7tX AEE OIREE 339 =¥S 0|7
1 AS
*HYDROGENi= FME Atd Zlf #29 stg A7 Z2IHE 2IYo5IH
35FQ HPAL/HIAL & oAby SHdD 1009 Ofdel A/dhAb Ity SHIE
WKols AE SHE o

srp | "OOM Obdel &7 S M IEHS Bad

7E|ﬂ+ -4 2 i DEL: SINTEF, IFE, NTNU, UiO, USN, UIT

0|4 X| 7|Y¥: equinor, GASSCO, var energi, wintershall dea

11) Research Council of Norway Homepage(https://www.forskningsradet.no/en/), 2 LHE SINTEFOA HIESH
HIMQL HACH, KNTECHA XpA| XAt LR
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O

Mzl 7|2 ANEO, NORDKRAFT, Statkraft, Troms Kraft
3% M Air Liqude, CASALE, eramet, Hydro, Knowledge grows
Hi 3 oA 2&5YA: ABB, Bergen Tankers as, Corvus Energy,

HAVhydrogen, HyON, KONGSBERG, KYSTVERKET, TECO, Wilhelmsen

*=22{AH: Energi | NORD, Hergya Industripark, maritime cleantech, Mo
Industripark as, RENERGY

«7 2, 388A ¥ Interest Group &

@ HyValue - Norwegian centre for hydrogen value chain research

===

*HyValueg £3%

X BHE Zdot= o AN FA(H) H +=4(Ho) 718t
OHX| 2ErHQ| H =
E__=I|

&S Trefstal, Lot A=l 015 Ftéidt= A
f

—_
A= =240 2 HHX| REEQ EHD

*HyValue= 4% #HEE O IEX]
Z INE sHEg

- OIHX] &4S 2SI O X2 HIBCZ 401 ALLOIE ditet = USTN?

- A 78t HRE Qe QMG EEEEOI 2E 3 K8 AAHSE S £+ UEIR

- A 718 O|LX] 2YRIZ {ISH 2B ARZAL OHE2AI01ME JHEY = U=71

- EXE ZToh! = OfsiatARP 8 7158 fIRIE 2ol AREIS 7158 &= =78

- A A0 5t CHEO| AZ|Qt SIS RESH & Ql=Tp?

He _ o
L *HyValue2 67H2] &t Zkt mi7|X|(scientific work packages, WPs)E X
stot 215t Sgtkn EEE A7 T=27HS =X
WP1: MZ& X|Z& gt
WP2: NMZ& & HHIL
WP3: & AIEXL OiZ2|AH|0|M
WP4: Q™ 1tstut 2|&d
WP5: AtS|M ok 2 LAY
WP6: HIZXNQl Lf =2 S¢&
*HyValue= 30HQ| HIAL 12 SHAt SEHAIS0| IS G| E1 22 s T
S U IR BHLS HyValue©| ®17 MEL{7 HZE
*NORCE7} FEotH &7, A 2 SSEE0 Z2X 5071 o4 MEHE HERet
H0 | «.R&D MEL{:NORCE, HVL, University of Bergen, UiS, NHH, SNF, FNI,
712 | T@l, FZJ, MIT, TNO, PIK

*1 Q| x| IEH:A Energi, SEID, Alma, atheno, EoneE, Elkem, equinor, EY S

S4 X2 XY 7|8|(Funding Opportunities)= 20| ME| SHE HtHst

— 2030E7kX| ZLH(ZaH) HQE sHA REOZHE 24TIA HIEE 50%Z2 Z0

71 flet =30 M, 4 F HELOIZ A== M9t HEs ?let O

Initiative’t Enova282H Xz X[&E &5

b

gol
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O w290l 44 917 U AR DIHEQ e AYS EXS S5 223
LIEHHS SAOl, MA 24 7H%| AlaQl 718 982 Fo| A HItstn

I

XIS

$0
ojo

- L2909 2K 7| 9HF AME(Centre for International Climate
Research, CICERO)0A E2A A2 2l 0|21} VA XIdisk= HYDROGEN1'2)
OZMENHM= 2 AFE 3712t & 4 £29 E7|']1|°|' fle=E QAo

4 HiE0| Ch7]9] sfet &d, 55| HEN} 20 DXz g A X7t 2tHsio]| O]

~ 20234 HIMOA S5 2A0 X7 2us

o 23 4 USS YOI, 02T AT W= A0 B HRIN
s Bt 2 2o2 ojaEm, &
X|5H= 7|2 JHe0] X9 7402

o
&9 A0 0|01X|4_ ALH, 18 H2AM Folict QA4S HiKMot1X

| Flofst

- 55| 20204 L=240], HOIZ, =&, HEEEE AQEIO| A 2=
per— _12|11 polyfluoroalkyl substances (PFAS) € 2X|6t= A2
’F_ A 7HR| Abg, Chget =2 Hol

o

= 0= EI AO[477HX| T

il

x| 0
SUAolz H=HQ HEE ZXotll JUS. oo m2t X =H
S

O 44 B 977/3

o 12
OAHE

r>' I->
all
T T
fjo
1=}
FO
rot
H
=
>
H
C
m
o

% |-6H3|- A 0I9|__|- 3}74 zH

CHA|A

O L=90] SHA= =200 OIR0RE= St 3! JHI(RAD) &3 o 1/6 & AK[EHD)

12) https://cicero.oslo.no/en/projects/hydrogen

13) Sand, M., Skeie, R.B., Sandstad, M. et al. A multi-model assessment of the Global Warming Potential of

hydrogen. Commun Earth Environ 4, 203 (2023).
https://doi.org/10.1038/s43247-023-00857-8

14) https://hydrogeneurope.eu/wp-content/uploads/2023/02/Hydrogen-Europe—position-paper-on-PFAS-ban_v12_FINAL.pdf

15) Roadmap for green industry boost (2022) -
https://www.regjeringen.no/no/dokumenter/veikart-for-gront-industriloft/id2920286/
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16) Mobility Zero Emission Energy Systems, https://mozees.no/

_'I’I_

- A g70 /8¢t A4 AUZYHE Axr H 2Yotl UCH, ol FUHHE
MY 48ols 520l MBNQ FATI0M EQF HHS St US. E3
Ao HAS S5t 2 JIBS St US

- O 841450| =22 UBIM 230HH 2490 HZUAS 2l M22 7iE
= 7IM2=0 7|0otl JACH, dxf AFLASE SHC=2 I8 HMats Il ¢

O 44 MM APNUS L-290| TSH7|STHSDNTH, B NTNU)UIN 7|2kt
SM7t AEE 1950HURE FIs

- QX G2l CHstar SHL7[2of X4 71210] ZF0{H UeH, 0 & €57t 1
2 50 HEAIE. X0 b= ohstet A4 2J0|%= Stavanger Cfst 2 HEH
CHetSOIN 4 2 FELO0F A0 ool UAS

- B HIME QRO 44 017 U iYW BEUS EHOID YUS

\i_r Ehlr!\.-:k University
ollege
@ SINTEF @ NTNU
‘-g-i Uni f Berger
CMIIr Prototec] IF2
ﬁ UNIV ER ) J UiO ¢ University of Oslo
£ @ SINTEF
32 5. L29019] 44 JHR| A LIOIN SIS XIA 78IS ORD QU
FQ onyle o

O CISS ¥R 2 ME 5 Y D2HE ZEZ2OS QO3 LIS
@™ MoZEES6)

« M2 HiE &(transport) EFM0| =S HE 20| AT ME



. OI7AQH ZE U MY HZo| 407§ LHEL HO]
FZ2H|(NOK) Ot
xQ 2H: T2 HT U M0 £72 IER HHEE L 24 J|E 4

+ 20244 2F & o

@ Norwegian Fuel Cell and Hydrogen Centre1?)
- AEX| & ol &3 7|7(t QHE ZF T s 2IMEH
- AEdX| A MoiEx|el 4 24 A I JHE, A|AHS HAE S AT TIA

o MIE] HPY @ A=A R a4 JiE 71K Ale TR0 22 =201t 73| sl =X

® Centres for Environmentally Friendly Energy'®
« LEY0|] 4 EEMO| & XX|Z2, 2022F 3E HYDROGENIZ} HyValue
12| Centres for Environmentally Friendly EnergyZ} X[&E
« & ME 2F OUHX] 2EHZAMO| A (% FZLON) o IS Ul Z
Zt SINTEF(HYDROGENI)'9 2t NORCE(HyValue)200lAf ZC|H|0|E
- 87t &= DTZ2HEQ N 2 30002 REO| 35 A2 ER
@ Horizon 2020 % Horizon Europe E0{ 334 2 TZHE
- L290|9] AFASE AxsdX| ¥ =4 ZOOIM REQ LYY 3 T=21
2 (Horizon 2020 %! Horizon Europe)df| X2xoZ 05l U2
« SINTEF= FCHJU(Fuel Cells and Hydrogen Joint Undertaking)2) %!
CHP(Combined Heat and Power)220|A X|®ol= DZZMEN 7% 0|
Fofotl UM, I & 207HE ZCIHIO|EstY U
* Hydrogen Europe Research? ZE 3|& & oiLI0|H, 0] ©3[7t M=
20084 O|2REH & &EH3Z Foll UZ

- SIFHEt =58 H0| Refhyne23), H2AccelerateTRUCKS242t Z2 1Y
(o]

® Norwegian Ocean Technology Centre25

17) Norwegian Fuel Cell and Hydrogen Centre, https://www.sintef.no/projectweb/nfch/
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