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The renewable hydrogen value chain

Hydrogen Combined heat ?nd Boveer and hast
storage power production

1 kg of hydrogen 15 kWh of electricity

Fuel cell

Electrolyzer D
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9 kgofoxygen
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15 kWh of heat

10 liters of water
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Phase 2
Strengthen market ramp-up
Nationally & Internationally

2023
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Phase 1
Start market ramp-up,
Harness opportunities

2020
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Japan Hydrogen Snapshot I

H, Mobility

Local/regional projects

a 10M electrolyser with 20M
solar PV started

J—

QH

FC bus deployment
10

*169 Stations

Next “MIl
6427 Fov
FC train demonstration

FH

“Hydrogen Utilization Study @
Group in Chubu”
sumitomo Corporation ) YIS

Joint Venture for H, Infrastructure Development

FC train
and 7 companies
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. = == “Hydrogen Utilization Council in
®DB), 7 ¢ Kobe /Kansai area”
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Iwatani Marubeni and 9 companies

Japan Hydrogen Snapshot IT

Hydrogen power generation

In Utah State in US, a power generation project
started, with a 30% H2 blending by 2025 and 100%
y 204

Hysm H3'

International hydrogen supply chain

Japan-Brunai Pilot Project Japan-Australia Pilot Project
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Mo«m A
Off-gas rown Coal %
Plans have also been launched in other states in the
- United States (NY, VA, OH) and Singapore.
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Hydrogen Prospective Market (Japan)
Hydrogen Market (million ton)

¥100 approx. 20 mil. ton

20 100
Market Volume
80
15
60
2g) FERGR ™ Parity B
40
—mux less than ¥20
. 20
4 Power Plant Parity BER
o about 2 mil. ton B i ton Steel Plant Parity g

Current

Existing By-product — (CCUS)—> Clean Hydrogen ———»
(Oil refinery, Steel Plant)  Import Hydogen (Int'| Supply Chains)———>
Water Electrolyzer (Domestic Production)—>
6 mil. ton
5-10 mil. ton

FCV, FC bus, FC truck

Large Power Plant

Source) METI Steel Plant Z-mi. ton
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TiEarly stages

APS

Electrolysis

Projects
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Fossil w/ CCUS
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2. ROUV(Remotely operated underwater vehicle)
3. Capex

4.0Opex

5. OilFields equipment and Services (OFS)

6. Original Equipment Manufacturer(OEM)

}U’s“.o“ .

a0 Ado

9 i il 5 64—z JUinze S Jo3 60«9 Uiy Ui S s
ool lo 50 Loyl 33 68 s iy g .C.uu|o_\1i'16_‘i.'?|b)_.:_|jl§
03225 § 20U (50,4220 j 85 g amino g4 Sl 335 S o Syl
23 6J i e .3355 (50 5930 buti o gl Culled g Uil s
0 S g Lawodopy gzl )s (530S Jolge gos i o sho 6123
e J 18 g ds Cusius > boguas Jliuzys | Jg= g0 6 85T.53 S
o_jg:‘o)_ni)a_}ho o lio g owlsl s iyl S g iy g 335 o
23Utz Jo=5 S g ey gy YUz s Jg2u s30S Slolsslgls
ozl 03905 9 6z () bw iy (51w J Uiz s J925 c gl 5 00220)
6L 60095 . 534S 0 NS il 5 0320 Ugb J> JLiazes Jo=5 |
9Ly P9 Uiy gl s Ul gy 22150 953 jad ) 9 il

Sl lgS slayl

T T

35 9w phujL
o0 s 59 L8 5 1 S sz 2 UL ahanly IS g ads ) 1S g LS
Llsbhaﬁ|UUSéb.wJ)k5|o¥HUéL5L®umL?L_uu._.ﬂJ._aogl_le)g,_Ail
0 03000 g S -l 960 9 59958 g b b0
ol 1gabs Loy j8 g s 1S 150 pudiz o 5 s ¢ Lo
i gl s UL sl indy oy 89 by @ylus iyl 0 puzsj

L U208 9 (0009 i U gaa=0 ju Ly I (4S9 s JLiw 1 g

13,15 58 puw g 18 03,5 Sluloe
iy 5035 (glad S puihaangs S g s ()10 4z 516 oy
Lo ol g by« bus | 5945 Ao ilo S L ) T. dgui 0

e e
2 s -

-_stJ.i_
UGG

e P iﬁ

ety Ay AL
I 5 g ses -

[P]iSscanytjlo s 1 USib

.:;Lo;.ju_.!lo_\.g_\a.o m;u.obﬁLﬂu.kasLD\_xSJ_Lua.! |J rD_jU Lr,l.m

[1] .ol 630051 Lo | JSais s o gy o ol gl s Biuws
Casio 30l 0 wleS o jLasl s ol g g lawl cuas oS o)l
618> 335 Lo Loy S g3 395 8 ) Lstio s gl gy b jS g Lads

1.0il and Gas (O&G)

Sty o s s || D




—
<

o
[~

1€41 oo diduwl - YV o)louis

Tech

ner

6Jpl 5L (§) 9Lid 005 oo

Professional Monthly Journal of Energy Technologies

38 9mas ol gla iy plos > b ygilul 3o S5 Lid oS jghilos
OB L et )5 Uy - 35950 o bty (551055 (5L S yi gy
6l S b ygslpl oz ) biSa gl S b elgil (12 68 ol 4S5
Codled by Tl i 3adlgiy jSio 3030 o 31318 Liloss
Uiy ol 0300651 ¢ Ly JSii g 08 cciad iyl oz L auaS
US00 2819 )5 65 MIS (0 Pl SaliRo o b sls iRy og | Dloss
9 b g3 50 ) hlo s iy . Sl el GBS JS 88, b Cawl
oS usiun JS (glpr g (510 40 s gz ¢3S (63N 0ab j5 o2k
21903 3o gLl 9 JLETY B S ol jl o elgsl oudye T ys
21335 b 0505 Sy s by y (63 ud b -l

EPWECA TENTCPCH PYCPREEFUR INPICHPIC M PR U |
cuas e S LSl odo 50 gl 1) ko ol g1 —ids g lago
i 30 9 S5 O awgs g 3S Iy » yoBio 8 )15 014 g
Sloss glactS oS Lyl Tjl . VauS Lo 00l « S g euds ¢y jLao
3338 (05 U5 IS g s 153 (39> unSIo (52 ks e o
k> el ads Lo gl S i gl 03ug 0 L yglnl gl
8039520 ¢ g5l Gl pub o sld ik Ugaso .33 )15
S b LB lsio g 530S 50, yono o 18 9. 500 T 12
O3y yo iy jl b B9 g2l (51— 58 s Lo HLosS
[1]. 353050 31313

o5 JSuby M jlwg s Lauwg culS j1as  puusiyo gl S j b
o3 Latiwl 390 25lua jl 5342 53 63 Sl gy Soloy sla sl L8
b a2 0 alS gl Sy iy ooy g T)> 03 5 oS oS
GBS ouejoy gt g sjlaslel S Loy o=lb I
o0 gls LS y i Ly gl ol Ugeso .« jls 0 e o 1 Sllo by
Olgae oy 5> gl gl-dlaL> 10 3 |y jlang s LangulS las
363568 o plsiwl sz 5l 642 51w s0g0e L Bolowy
LT a0 g ls U Caas oo jgil ol 38 LS 135 gl ous o T
50 UaRixn 031l 599 LSSz b o 090 iz 3515 |
Oni200 . L (425 950 jl b e uugs JUio (lgie o «33g.0
Ll 1y6jg g laol6ly gy a0 La Sy bl gl Soloy
[1].335 50

6 0J9 25 b r090e 25 s ol 25 g 5330S 3 g3
U120 oS gldcnS j oS )y . 3aS o Slgi 89 uds
s glad 012 1S 199 (e i 350 ranas o2 ¢ i
S8 S gunds sl culed gl hiid oS 3uS 0 3—gs | S g
b0 gld Cadl=d gl ylgs 50 b pogas 25 cuwl o s Lkl
U299 512 5S09 58l gl yg5go JLio ylgic o e S o3 Ll oo
Uiy 3 BSOS jdiowasd o0 [ 395 gz UsT. 6o b gl
6l Sy e )gh g B LS ISy bodos j1 S g s =gty
U0 oS gl S i o g jlwg S Luwg COlLS jlas o suwusigo
(113358 50 0ud ye (i85

17. Inkpen & Moftett, 2011, p. 18

18. Engineering, procurement, and construction (EPC)
19. Front End Engineering Design (FEED )

20. MNP. 2015

21. BOP's ( Blow Out)
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7. Exploration & Production (E&P)
8. International Oil Company (I0C)
9. ExxonMobil

10. Chevron

11. ConocoPhilips

12. Royal Dutch Shell

13. British Petroleum

14. Total

15. National Oil Company (NOC)
16. Pemex
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23. Olesen T. R., 2015

22. Liquefied petroleum gas (LPG or LP gas)
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25. holistic

24. Liquefied natural gas (LNG)
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26. industrial internet of things (IIoT)
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