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1 |EA, Offshore Wind Outlook 2019, https://www.iea.org/reports/offshore-wind-outlook-2019
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3 |RENA, Renewable Capacity Statistics 2020, https://www.irena.org/publications/2020/Mar/Renewable-Capacity-
Statistics-2020

4 IRENA, Renewable Power Generation Cost in 2018, https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2019/May/IRENA_Renewable-Power-Generations-Costs-in-2018.pdf

5 |EA, Offshore Wind Outlook 2019, https://www.iea.org/reports/offshore-wind-outlook-2019
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FET, FERAOEEBEOBARIZEWTHARKOETH 5, 2019 K E TIZEEIZE
T B ERJIREEO BRI AEIL 9,800MW (2L, MBEEON LEEZHH D 7, HEH
I%. 2030 4% TIoPE BRI FEOE A % 30,000~40,000MW [Z5] X EiF 5 HAEZ LT TW
%o B X912, JE[EIE 2050 4% TIZ, GHG HEH&EA * v FEri ?éﬁﬁ%%ﬂkb
T, NSO N F—FEHOBRFE L OROHND, ZOHF T, ¥ EEIJFEEIZ
LKFEORGEITIER Lk T, BUEREETHEA TV DL BRI RBELTEH L7 KHE %L@
TuTol MIEERE - FHEEREICE EE o TWnD R, ZORTREN RO L LT,
Gigastack 7'z = 7 I & Deepwater Offshore Local Production of Hydrogen project (DOLPHYN
project) NZEIT LD,

Gigastack 7'm ¥ = 7 NI FURE KB OV FJE ) FERT Hornsea % X— 2T L THE D,
Hornsea 3 7EFT (Hornsea Two ¥7EAT. 1,400MW, 2022 ‘EiE#LEIGAT &) OrE LR 1B %
AW THRYE SN ToKFE L2 AR AT 2k L > T g S M7ey=7 MI
Hornsea %& fE 7T 0 B 18 = S 3EH T 5 Drsted £HIZMN % K EMIERE A — 77 —ITM Power .,
AR 4E Phillips 66 Limited £, = > /L% > x4k Element Energy f- 621 L T\ 5,
Gigastack 7m ¥ =27 b DOFEHMO— DI RBIB(LIZ K 2 /KEMEED 2 2 MEKTH Y
(& 1), 2019 FIZFE M rTREMRA Z 2. RO 7 = — X TiE 100MW kDK #HE S 27
LRGEHE EVRAETIVORE B TOILD 1,

7 Department for Business, Energy & Industrial Strategy, Wind powered electricity in UK,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875384/Win
d_powered_electricity_in_the_UK.pdf

8 Hornsea |% 4 DOV TN G EN, F—ZILORMARIZ6GW TH VD, 2018 IR B L.

2028 FETDOTETH D,

9 https://investor.phillips66.com/financial-information/news-releases/news-release-details/2020/Industrial-scale-
renewable-hydrogen-project-advances-to-next-phase/default.aspx
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875384/Wind_powered_electricity_in_the_UK.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875384/Wind_powered_electricity_in_the_UK.pdf
https://investor.phillips66.com/financial-information/news-releases/news-release-details/2020/Industrial-scale-renewable-hydrogen-project-advances-to-next-phase/default.aspx
https://investor.phillips66.com/financial-information/news-releases/news-release-details/2020/Industrial-scale-renewable-hydrogen-project-advances-to-next-phase/default.aspx
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# 1 Gigastack | &k 2 /KEMEEE OMEREM & =2 2 MERO R

FCH 2 JU Multi-Year Annual Work | State of the )
2 2
Flan Targets Art [2017) el 2030 Gigastack

B coconmione | s s s s s
(Pl Capital Cost [£/kW)! 1,080 820 640 450 300-400
CGEW Depradation (%,/1,000hrs) 0.25 0.19 0.125 0.12 0.09
(W Hot Idle Ramp Time (s) 10 2 1 1 <]
LU Cold Start Ramp Time () 120 30 10 10 <30

1: Assuming €1.10/€

KP4 & KP5 shall be considered as optional targets to be fulfilled according to the profitability of the
services brought to the grids thanks to the addition of flexibility and/or reactivity {considering also
potential degradation of the efficiency and lifetime duration.

(HiFT) Element Energy, Gigastack Bulk Supply of Renewable Hydrogen, January 20201

DOLPHYN 7u ¥ = 7 hE, BRI 7V — AKFMBICER L TR0 | A BR )
HKELHOIOKFRELZ R L TW5DH, 5%, 1 EENFEEOEAILRITHENE IR OKE
50-60m LA OWER) (2T 235072 72D Z LR TREI N, BT ERAEE B
TIREOHANMELEZ LTS, T, FEEEOT-ERINGEE CIx, HIRAE L
JB S EOFEECICE Y A TNS, M7 aY=s ML, B 10MW O AR E
7Ty b7 — MWK EEE LK EfEEAHE L (X 1), S SRR AR
INA T T A ThE RICHET S vx%‘—Am.ﬁmﬁdL 20 2MW ORI Z &R T ETH 5

(FEBHF S 312 TR ROBEF#iBh4 %57 T\% 1), ERM (Environmental Resources
Management Limited) %, Tractebel Engie t1:, ODE #1237 n = 7 RIS L TEY ., 2030
FELRRICIE, AFERGEa A M % 115 K> Rlkg (141 Ralkg®) LTSI & FIF5 2% H
fRLTWD,

11
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866377/Pha
se_1 - ITM_-_Gigastack.pdf

L REMERHM OSSR, F7 Y7 b CHEE L BRI S E R OB R IERES RV 2D, B RICEEL
fg ECKBMEZITHIZ L LV, HEETKEEZRE LIBIK A 7T A v CRFEEREE ﬁﬁ%#éﬁ?ﬁﬁ%?ﬁ
PEITEN TV D

13 https://www.gov.uk/government/publications/hydrogen-supply-competition/hydrogen-supply-programme-
successful-projects-phase-2#dolphyn

¥ RKIRH A +CCUS DARFERE 2 2 M 1.4~1.5 Rib/kg TH S (IEA, The Future of Hydrogen,
https://webstore.iea.org/download/direct/2803)


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866377/Phase_1_-_ITM_-_Gigastack.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866377/Phase_1_-_ITM_-_Gigastack.pdf
https://www.gov.uk/government/publications/hydrogen-supply-competition/hydrogen-supply-programme-successful-projects-phase-2#dolphyn
https://www.gov.uk/government/publications/hydrogen-supply-competition/hydrogen-supply-programme-successful-projects-phase-2#dolphyn
https://webstore.iea.org/download/direct/2803

IEEJ : 2020 4= 5 A fa# AEMprisd;

1 BHRRKEERNKERET T v N7+ — 20T WA
(Hi77) Department for Business, Energy & Industrial Strategy, Dolphyn Hydrogen Phase 1 Final Report, October
20191

BE[E T, A AMPADOBRFELDT- 912 CO2 7 U —kFEDIEHAEZ HfE L T\ 5, 2018 4
DIENZIT 2 RIKA A D 66% I FETFEIFIH 4T D (FEFEESFT 12%6, FEEHFY 35%.
FEHERT 9%, € DA 10%) YA, FRRANIZEMEE TREOI TO DB 2 KIR T 20 b IKFR
[ZUID R R D721, IHEF R OBERR O AZ WK FIE A 7 T OBAFIT 1) 7 Y A3
HHATND,

Bl 21X, 2002 s, HAREOREM L BT 572012, ST ARE (<Thar) %
Polyethylene (PE) & IZHI W B 2 5 7 v > = 7 b (Iron Mains Replacement Programme: IMRP)
NERE SN TWD, H LW PE JEVE IIKFEOREL AETH LD, M7my=s MET
B (2031 FEEH) (21X, FEEICBT 28 9 BloH ARE NKFZEOREICHEHATES L &nT
W5 18,

Fio, HETIHBUE, RBRH A7) v RIZBT 5KFEOIRAZEIT 0.0vol %L FIHH S h
TV, KFFIIERDFE B E LT BAFDOH AA 7 TR AR DA 2 LB L
LZRWEIPHICI W TRFRIREGR 25 & I 27200 FRENED 5N TS, ITM Power <2
Keele University Z& 73 0T 320 L TV 5 HyDeploy 7' 2 ¥ = 7k Cid. Keele University Fih
WIZIBWN T AEE & I AT AR 20vol% /K RIR A F~OMHAMELZ EFEL TWD (A
7 Y= 7 MMIHSE (Health and Safety Executive) 7> 5 /KFEIRAZFR Z i K 20 vol %2 5] & EiF

15
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866375/Pha
se_1 - ERM_-_Dolphyn.pdf

6 PEEMMICBIT 2= Xl T nE R EET

17 Gas (DUKES) (July 2019 ¥ #7), https://www.gov.uk/government/statistics/natural-gas-chapter-4-digest-of-united-
kingdom-energy-statistics-dukes

18 https://www.icheme.org/media/11593/transitioning-to-hydrogen-report.pdf


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866375/Phase_1_-_ERM_-_Dolphyn.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866375/Phase_1_-_ERM_-_Dolphyn.pdf
https://www.gov.uk/government/statistics/natural-gas-chapter-4-digest-of-united-kingdom-energy-statistics-dukes
https://www.gov.uk/government/statistics/natural-gas-chapter-4-digest-of-united-kingdom-energy-statistics-dukes
https://www.icheme.org/media/11593/transitioning-to-hydrogen-report.pdf
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HEFHIFF RN 52 5T\ 5 19, HyDeploy 71 = 27 b &AEEIC, HYNET NW 72 ¥ =
7 NOBEEHAA 7 T ~DOKFREDH O FEMFL T\ D, [FRFC, KIRH A% 100%
KBV ERZ DT DOBRFH LD 7 e v =7 N HHEITL TV D (H4Heat 7 ¥ = 7 K
H21 v =7 I (H21 Leeds City Gate Project, H21INIC, H21 North of England) ., H100 7' =
T NE),

22. kA4

RA 13 SENZROTHER S o7 EREEEAR L 2> TRV (2019 4REA
DK 7,745MW) | 2030 4 £ TIZHE LA 3Bk i A f % 15,000~20,000MW ~HEK 4
HZEHEHELTWD, RA X, 2022 4% TIZR /). 2038 & CTlZfam K I 7 = —
AT kL, 2030 4 F TICHAFRET RLX —E I OEIEG % 66%I25| & EiFb & LTn5,

RA > Tk, JEASEEE I AL, BAEE I TICH > TV 203, ML S ERER)
%ﬁbfwéo_ AEICKH LT B 72D, KA YV IXBREB A ATRE = /L X —5E )1 &K

’WTﬁ‘—lL ZDKF AN 2B TIEAT 5 Power-to-Gas (PtG) D71 Y= 7 b & flifi
% EDTWD, RV AEBIRET DV BRI EOBEAILKIZ, HEREH P ENL TN D
RIH~OEHEEINEI TS 2 LI d 2 LD, TNERRET 572012, FEERIEENS
DKRFRGENREH ST 5,

2019 4, f1ilAE RIS+ Raffinerie Heide % H.0:Z, Thyssenkrupp, EDF (Germany), Holcim
Germany (& A > h£fl). Open Grid Europe (OGE), @rsted, Thiiga Aktiengesellschaft (%
& k) U7 BIRIROBIZEEER The Heide Region Development Agency., i ONZ HiBIAFTA
Dax—7 4 V7 ¢ —24t Stadtwerke Heide %1%, N > JE#E D Schleswig-Holstein M T
Westkiiste 100 7'r ¥ =7 N&iH Eif7z, A7 vy =7 M, BIRMITHINTE 20
FEIEEORRIENINOHETH 7Y —LkFEE, EFEOE AL N T TEINT S CO;
MO =R =a— b TNIRERHMAERE 2 ST 25 TH D 0, 72— 1 TiE, M
9 5 EMT 30MW DKEMIEELZRET D TETHD 2, FRRIZUKEMLERE OB Z
7mMW:m%Lﬁ 7 = KFEOFIHHEH S S HITIRT 22 &2 HEL TV D,

RA Y CIEEBMOREHFNCHAE T D720, 4% b EERSIFEE D OKFERIE LY
m4 5 %@kﬁLinTb\éo BUESR E 1 O [E FK B MG Tl BRIk & i o 2R
7R AFHEAER STV D,

KFEDEWEIZDONT, RAVIFBEFA 7 T OIEAEZEER L T\ D, KA Y TIIHED
AL T T A T 2vol %~10 vol %2 (Ml L - CTikit7e5) OKFIRAVRO LN TEY
TANRT T L ~KBIRADEET v V=7 hHFEMSNTWD, £z, AR Westkiste

19 https://www.itm-power.com/news/hydeploy-uk-gas-grid-injection-of-hydrogen-in-full-operation

20 \Westkiiste 100 7 12 = 7 b= &7 b 1 https://www.westkueste100.de/

21 https://www.heiderefinery.com/en/press/press-detail/cross-sector-partnership-green-hydrogen-and-
decarbonization-on-an-industrial-scale/

22 |EA, Limits on hydrogen blending in natural gas networks, 2018, IEA, Paris https://www.iea.org/data-and-
statistics/charts/limits-on-hydrogen-blending-in-natural-gas-networks-2018


https://www.itm-power.com/news/hydeploy-uk-gas-grid-injection-of-hydrogen-in-full-operation
https://www.westkueste100.de/
https://www.heiderefinery.com/en/press/press-detail/cross-sector-partnership-green-hydrogen-and-decarbonization-on-an-industrial-scale/
https://www.heiderefinery.com/en/press/press-detail/cross-sector-partnership-green-hydrogen-and-decarbonization-on-an-industrial-scale/
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10070y hOXk T, 7V —2KkFELE CO, TH—Rr=a— kTN A ke (£ X
ROMRMIREE) ZAEFET D Z LI BEBIICIY A TWD, I—Rr=a— FTARERK
BREHE, COHIRICE kT % & RS, BEfFEDA 7 TR 32X —Flen % T D £ £7%
ATELZLICESRELDD,

FEWIR22KF#EA > 7 7 OEEMIZONTIE, BEFEO KRR AL T T A 2 % iy KERIE
AT 2 THREDED TV D, BFRE TR —E (BMWI) 235%37 2 L7 RO
HAA 7T DIEY F5 Zikam+ 5 Gas 2030 Dialogue Tik, KFEDEIL D ifkam D FE MDD —
2L 75T %, [F Dialogue O —[AIELY F L DR T, KEEELR Y MU —7 OEFKIT
IKSERIN AR DM ALK L RIFH L7223 & — 5B o> Hitsl C I3 20 i P O 75 R TK SR
EEIET DD DOKBHEA AL T T OR-EFRLEZXOND EDEZXHFNRINTND,
FELD &£ & DRIT, KFBEE A T T A 2 OEGEIZHONTE, BFFORRIT AL 75 (X
AT T A RUTMNERR) OIEH OKFEERIET DT DKIRHT AL 7T A L OBEES) &k
FLTWD,

B OFHIZIE LT, RAYDOH AL T T4 U EEFELENIKR FNB Gas (X, &R
5900km OKFERy hU—r eV ariiAR L (M2, ZOKFEXRy NU—7 (100%7K
FEIEFTRE) O 0%IFEEAE D A EE (0 A EEOUEE) ROk OFE 2 8E L T
%, FNB Gas IZ 2020 4£ 5 HIZ K > dLERT 1,200km O/kFE 2V » K% 2030 4F % T2
9% #ti(H2 Startnetz 2030) & /A% L 7= (1,100km [ZEETE D RIKAT AR 7T A L DU,
100km [ FHTHLDIKF A T T A ), "AT T4 DR - BEICHT- > TR 6.6 B=2—n
DG (NA T T A FNHEHED 1% EF LS T %) BDREERBE I TWDH 2 FNBGas
X, REFOH ARy bU—7 &l (Gas Network Development Plan 2020-2030) (2 7k #fik
BEMMVIAALTND, ZOTH, fFROKFZEOFTE L GO~ v F 7 (HWN PG fiak<o7k
A AR & KFEFEOLA) (T2 ES FEEL T\,

23 2018 4 12 H
24 FNB Gas, https://www.fnb-gas.de/media/h2-startnetz_2030_mit_erlaeuterung.pdf


https://www.fnb-gas.de/media/h2-startnetz_2030_mit_erlaeuterung.pdf
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& Leipzig
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@ Potential cavern storage
A8 Refinery

@ Steel
a

Chemical

Minchen W, " New H2 pipeline to be constructed

Potential H2 pipeline converted
from existing natural gas pipeline

X2 KFERy NT—IbETaV
(HFT) FNBGas &k} 2 (—#pn%)

Flo. RRHANA T T4 U aKFEENISET HEETr Y =7 B EEIZEIN T
%o, KRFPAMEAEBP £E, RWE #1, {b5%8h A — 7 —Evonic £f, Nowega =° OGE 73 &' # &%
AT TA CEEENTLNIEMR LTV GETH2Nukleus 72 =7 R BZZD—>Th 5,
W~7ry=x7 ME, KA VAEPEERD Lower Saxony JN Lingen Hulikiz 7'V — o /k B ik
(100MW O/KEfREER ., BNIEIIHEE) 2@ L, WG S n7=/KFE %, North-Rhine-
Westphalia 1 @ Gelsenkirchen |2 & % (b5 L3504 RS 1351236 5 130km Dfisk T 5,
—HEKRFANA T TA L OFE DD DD, BFEORRTANRAL T T4 Otz fnd LT
100% D /KFE A LT D FHHTH 0 | 2022 K £ TOKFIRERFEEZ B LT 5.

23. #7324

AT 2%, 2030 4EE TITIEENEAS A 1990 4E b 49%H R Z BAEIC L CW\W5, £72.
A K oIk (2030 4R E TICARFEEL 7 = — X7 U ~) 0o EHNT A HOAEE
1k (2022 4= F TIZIEWN Groningen 7 A HEREAEIE) 72 EOBURAF#HBROH HIL TN D,

% https://www.fnb-gas.de/fnb-gas/veroeffentlichungen/pressemitteilungen/fernleitungsnetzbetreiber-
veroeffentlichen-karte-fuer-visionaeres-wasserstoffnetz-h2-netz/
26 GET H2 Nukleus 7’2 2= 7 b https://www.get-h2.de/en/get-h2-nukleus/


https://www.fnb-gas.de/fnb-gas/veroeffentlichungen/pressemitteilungen/fernleitungsnetzbetreiber-veroeffentlichen-karte-fuer-visionaeres-wasserstoffnetz-h2-netz/
https://www.fnb-gas.de/fnb-gas/veroeffentlichungen/pressemitteilungen/fernleitungsnetzbetreiber-veroeffentlichen-karte-fuer-visionaeres-wasserstoffnetz-h2-netz/
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Groningen H A TEEINT-H AT BRVIZEOEZENEGENTWDHEI e U —H R

(L-gas) TH Y., FIHENDH AN TT A4 LRI, 0T NLDAN AR EDE
Y —HA (H-gas) LIIBIDOL AT L& 7e-> T %, Groningen 7 A H O3S 1L DR E
. L-gas DREERELO —2 & LTKENER SN TWD, 4T & X BURITRRGE OB
RN BLHIFIIZIE CCS i & Db A B kKR (T v—KFE) offaz=Z T AfLd b o
D, RN FMAE O RN 2 7 ) — L AKBIZT 258 THY | I ER)FEELTEN L7z
KRFERE & — D DEFREIN & ALE T TV D,

F 7 U FIBT D ER I E ORI RIE 2019 R T 1,118MW Th b | 2030 4%

TIZHRD 10 5 (11,500MW) (ZHERTHZ L2 BRI L T\ 5, £, 47 v X I3KEMRE

EOEARELREL TWD, 2019 4 6 HIZAFK S 417z Climate Agreement (2 L %5 &, K&
fFEEE O RHEALIZ L D a3 A M F 7 &0V, 2030 4F % CUT 3,000~4,000MW D 7K B i 2 i
EEANTHELTND B

ZOX SR oF, EERFEEEIEH U KERE ST 2B X AERIZR o T
%o AR T Shell Netherland £E, 4 > % & 7 A #6244 Gasunie £, Groningen # 2973
R TR R RO 7Y — v kFE7n =27 b NortH2 2325 B, 2030 4% Tl
Eemshaven T 3,000~4,000MW3 D R R EIZ K 5 /K FERERHEOBAZLFHE LT 5,
A7a Y=y MIEHIZ, 2040 £ E CTICPHE LRI EKER S AT L0 R Z
10,000MW (FF-fHi7KZHdiE & 13 800,000 k) IZHERTHZ &2 HIEL TW5b, F£72, NortH2
L [A U Groningen #3k T, KA Y O RKFT1/LF¥—24: RWE & Innogy & BRI REIZ L
% K ERIE D P REMEE 2 5 L T\ D, AT U X BUFIE, 2030 4 F ClodbiE e BE)
LRFOM S 2 MAGT DD DFEFIM O RN F— B AR T DAL TTWD, £,
HERE EARFREEHRA L2708y 27 FOALIZONTHRFT LT 5D,

AT U HIXEU D 2050 FEH—AR =2 — N TVEEEZ R L, ENO GHG BEH % 2050
EFE TIT 1990 EEE T 95%HIE T iR bR sh Tng (F#ET), CO2 7 U —KkFxk
ML F =g O —-o>0fh E LTV | ZHIUlmid TS ED TR Y | BUFDKHE
BRI O Il 2 &H7- > T, 2020~2030 40> 10 412 1,500~2,000 &5 52— O THE M E L
REIhTWD (E2),

27 The Oxford Institute for Energy Study, The great Dutch gas transition, 2019,
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/07/The-great-Dutch-gas-transition-54.pdf

28 KEMEERE D 2 2 B ABURO 100 J7 21— 1 /MW 725 35 T—1 /MW (2030 4F) (ZIET 2 & AR L
TU % (Climate Agreement page 181),

2 [FHill oD T AEPEIL 2030 AEE TIZILO D FETH D

0 F T U HBUN S 2030 4 FE TIC 3746GW R DK FEM/KRELERR 28T 2 L HIEL TV


https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/07/The-great-Dutch-gas-transition-54.pdf
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2 2030 4 E TKFEITHT DB THE D FIAI

HAH 53] FHHAK (Fh=z—n)
PR IN 759 554 0.2~0.5/4F
KHBL (GW k) 7a/k FEHE D FEH 2030 4 1,000 LA E
KFRE - BT S AT A 2030 4 RE (—HRERE)
KFEHE 2030 4= 250 UL E
BB T D ARFEROFRET v Y = 7
K (3-5 %) 2025 4= 10~20
SEREPY OkFERT— 3 &) 2025 4= 10~20
PEFEBMC 31T 2 KRTEM (—HBIdk#E
HECHLEEND) 2025~2030 4 50~100
Gy BN = R IR & KB DA E DY 2025 4= 10~20
FERER O =)L X — B D% & ek 2030 4= 100 LA E
FR - AR R A 2020~2021 10~20
WF7EBR % 2020~2030 4 5~10/4F

(HHFT) TKI New Gas 8} 314 & L (ZHF{FRL

KA LRIBRIC, AT X BRI AL 7 T R KIRIE AT D KF#@EFR >~ T
— 7 OREGUTBT 2 E D LTV D, BRI, BEFDORIRIT ARL T T4 2 ~D
KRFOREGZHLET D (2%05 10%~20%~D 5] = EiF), 2020 454 AIZAR S NIZBUF O
IKRFHRE 2 CTlE, WAL T T4 BT D7) — KB ORAGRGLICET 2RF HAT
ITFTETHD,

RIRAAA 7 F %G LToKF@ESR > b U —27 OEHIZOWTOFER b ST
W5, HANAL TT A L@ 241 Gasunie #1:% H0Z, BEFFORIRT AR T F A 2 % KFE
s I EEHA T 2 FEE R EN T TIITbIL TV S, 21, 2016 4512 9206 & 417- Hydrogen
Symbiosis 712 ¥ =7 TiE (4T XD Zeeland Hilk) . &F 12km OH AL 7T A &
gL, THM BOKFBEIHHAL TS, 7=2—X1Tld, A T T4 L Tlkd 50
ADIHRITKFE 70%, KIRH A 30% & 72> TWD ¥, ZO/RA T T A LT TICBEBIBA 4G
LCH Y FH4,000 k> LL EOKFEDEERRE &V D 3, 2 DI1E)>, Gasunie £iX, Eemshaven,

31 TKI New Gas, Multi-year Programmatic Approach for Hydrogen,
https://www.topsectorenergie.nl/sites/default/files/uploads/TKI%20Gas/publicaties/Waterstof%20voor%20de %2
Oenergietransitie%20-%20innovatieroadmap%20(jan%202020).pdf

32 Government Strategy on Hydrogen.
https://www.government.nl/documents/publications/2020/04/06/government-strategy-on-hydrogen

33 Dow Benelux @ T35 THAE L7=RIZEKFE %, Yara fE R OV ICLIP #ED B PE T E > TV D

34 http://www.vndelta.eu/files/4014/7573/9067/Europees_werkbezoek_LSNED_SDR_08092016.pdf

35 https://www.weltenergierat.de/wp-content/uploads/2018/03/Bringing-North-Sea-Energy-Ashore-Efficiently.pdf
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North Sea Canal. Rotterdam & Hilik D pEEERFIIC 34 T T A L L A KFE#HLE T oY~
7 FERBE LTV,

24. Tt

BE, KAV, AT FDIEn, Tr~—27 Th, HERIEEIDAKFEZRET 554
D BTV D, 2019 4 12 A | ¥ LR FEEHE KR K TFO Brsted 115 7 #1203 FEf L Tu
5 H2RES m¥=2 NI, 7r~—Z7BUfnG 500 1 FALLEOHBIeN MG Sz,
H2RES 7'm ¥ =7 NI, A~ n—7 a5 H 5 Avedare FEBRFTIC 2MW B D K FEfE
B8 LK FEITRERR & R E L Orsted #h03EE LT D7 LR FEEFT O OFES) & FNT
KFEEZRET D OKFERIERRT)  600kg/H), [F7'm =7 b CTRIE I NIRRT IT, BREHE
M AN ZCRBLEM R T > 7 IR SN D TETH D,

F 7o, Orsted thix, Bornholm BT CrE EESIEEL 7'V — L kFEEMHT5=xL¥
—N\TDERET v — 7 BUFIZIRRE L TW5, £33 Bornholm & &89 T 1,000MW
F EDPE R R EALEZITV, [FFHZ Bornholm B TF v ~—27 L R—F > RO
BURMRZ @R T 5 (Bornholm BT v ~—27 LR—F 2 ROMICIIM L TV 5), £k
%, 3,000~5,000MW DO ERIEEEZEAL, AV—T 2, R Y~DOEE, 726 NIE
FREENSD T Y — /7}<§EOD$FE%>?E%’ ATV D,

O LR ITEIR 2 AN HFAT 2 72 OIEZ EB O e R IT LT L o &
Mo, BN R EEEO®E ) « A TSO (Energlnet t (7> ~—7). Gasunie (47 %),
TenneT (KA « AZ4)) A ONTERIN R DO Port of Rotterdam % 723H.0 & 72 0 North
Sea Wind Power Hub (NSWPH) 7't 7'Z A% )¢ L7z, NSWPH (%, 2040 /=% T2k T
150,000MW D ERVIFEEDOEANZRE L, BJj3EE KBz 2% E T 25 N TRz
AP L, HFANLEEZ T L L CEUEICHAERR R R VX —EN & 7 ) — v KFEE
#5395 Hub-and-Spoke (X13) &WH BV a U EAREL TN D,
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3 Hub-and-Spoke
(HAT) North sea Wind Power Hub3¢

3. FLHEBERADTE

KRN G, P ERIFEEOBAEN S LITHEINT 5 Z LB RIAEND, /$Lﬂﬁ§%é@@%
ANERIZEN, WSO OfES TIN5, F EEIBEL ZFHAET 27-012iF, kL
DXBLEAR Y N T =7 RO IZD DHFRIA 7 TERENBEL 725, £, ﬁiﬁ%ﬁﬂm\ﬁé
FJRAFEE S OES P KREIZEDIG | THSHTRAT 2 & it 23 R~ L, ¥k
JB S5 E RS OfGRENANBDTHZE T, vy NORFEICEXELY 525,
Wb D TH="U X L] BRETIHENS D, 2900 TmibEHICHHLT 5720, ¥ R
JIHEO—EH 2 KRIEBMT DR ENAEEN TN D,

BARANC R 2 & . P REINEEAEFI TR 25 8 < (BN LR _BJE) 3 EE O R i F1 =2
1% 40%~50%) . ) DOEE G LLIAFELC)Th D728, MOFAARET R /L X —3E L 0 /K
FAEPEICHE LTV D, ITEKINZ IS T 20 ERD)FEEOREE 2 A MIKIFIERE L, Bk
LR OTEEMAR L 0.05 K/LKWh BI1222 A LT\ %, Hydrogen Council IR HAY 72 (e B
RO FEM SNT=HE . BRINCIT 28 EEJ)RE S OKFERIE = 2 % 2030 4212 2.6 K

36 https://northseawindpowerhub.eu/wp-content/uploads/2019/11/NSWPH-Drieluik-Herdruk_v01.pdf
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JVIKG IR T E 5 L FLGAATND %7,

P LR EO LT & 2 AL O I FREE T EERIC X 5 KERE T r = 7 FR
AR DTSN TS, —HOETIIAKRRE L FE ERAEEL Y FTALZIT 2
EBRETL WD, £, # ERJIEFRO AR IZ AT 72 North Sea Wind Power Hub @ &
9 e ZEBR Y MAOTFTH, AKFREEN—DOHhE L T@EMIT ST b,

AART S )AL GEETA AR L ¥ —FE R O FE i 12 4% 2 Mk o F1
OIRHEIZBIT M) Ok (2018 45K) L L bio, HEERNBEE T 7Y =7 FORFEMN
TERIL LTV D, 7272 L, P RJR )3 B 0 1 R 5B nl RERR O Il RS0 K & 72 R
FRAAHNSEELE o> TS, LEER-T, BARTHEE FRJIREIC XL 2 KEREITR
R RTT 2 —2DOxRE LTEZ LD D H LI,

AARIZET D1 BRI EOFEMMIART > v v uid 15~16 i KWB L HEfH ST b, K
2P BRI R EBORMFIAE L 35% L 35 & 4FERIK 5,000TWh OFE A FTEETH Y
AR RS FE B (2018 421 : 1,051.2TWh3) D 4.7 fi%, — R = L ¥ — {5 (2018 42 | 19,728PJ*)
D 80%LL LICHIY 35, ARIC HADHE EEJER A RRRITIEH CE UL, EHORRE
TARBICEWHS 52 LI2L > T, BRSO RN F—FEHOMIRF N EZHD Z LA
ARETH B,

BB CIE, BARDE FRANKEORE A MIEL ELRNKEOENY 754 F =
—UbEHIN T RN Enb, BARIZBW T ERAREIC L HAFERE - 0 ERE
RN IINEECH D, Fio, HEERIBEIC L HAKFRENFERTELH L LTH, KFE
RUEDORFH)E BN, KBTFE ORI 2 203 R L 22 e e, Lol
Do, BINOFEF 2 E 25 &, FEERIIEEICELDAFREIREY=2 X —F ) 4%
RETT HEEO— 2> ORI L 72 5 FREES B 5,

RN TIE, ¥ ERD)REEIC L HKRFER-E L HEE L T2 RIS, KEENEFIZE LT
X, KFEA 7 TEGEDOIED FIZOWTORGETbED b TW\WD, JEE, Ry, T
2 TIE, BEFORKRT AL 7 T R KIRICIEH LKSFEREA BHfE LT\, AR AR
Tl DRFESZEMEDORIKIRL, ZEMEOHREOREDR B 5720, FHRNIIRART A A7
TA U~OKRFBRAEFEEGE BT, CO2 7V —KFOFMRIERZMY | BT H AR
AT TA L OUEEEFNIKFEA Ry NV TR LT EYa VRO, K
FA T TEARZINT TH AN, T T A FEHEDPFEBAIIZEL L TV DA bRHERTH
Do

37 Hydrogen Council, “Path to hydrogen competitiveness A cost perspective”, 2020,
https://hydrogencouncil.com/en/path-to-hydrogen-competitiveness-a-cost-perspective/

B FHRARFORIEZ ROV EJRETH D . BFMEEBE L TV 5 T NEDO, FAEFRET R/LF —
3, https://www.nedo.go.jp/content/100544818.pdf

39 B FEHE, A= R —HE, https://www.enecho.meti.go.jp/statistics/total_energy/pdf/stte_030.pdf
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AATH 2050 4- % T2 80% D GHG HITR AIE SR ESINTEY . ZOREZENRT 572
DIZIE, TARRIZE T 2K - BURFEDP AR TH D, BARIIENRET ARy U —
I REINEERE L TORNZ EICEBETAOLERH L 0D, fFFEROTAAL 7 F1FR
%ﬁxﬁiﬁi@< INAFARY =R =a—  TNAZ L KEFERRETAD
BRI blEAT s 2B ROOND, 107 TEMEITEYRREENRD BN D720
WX4/77ﬁmf%a@kﬁm$ﬁx;ﬁLTE®i5K&%%KﬂmL1w<#K%
T HiEEmONENEEND,
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