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A7) bp Statical Review of World Energy 2022 (bp)ZE(C. JPECIERK

https://www.google.com/search?q=bp+statistical+review+of+world+energy+2022&rlz=1C1GCEU_jaJP977JP977&0qg=&aqgs=chrome.0.69i59i45
017j0i66i143i362.5949814739j0j7&sourceid=chrome&ie=UTF-8
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Table 7.7 = World liquids demand by scenario (mb/d)

Total liquids 90.9 96.7 105.8 107.5 107.6 98.7 82.8 69.6
Biofuels 2.0 2.2 3.4 4.6 5.3 5.5 8.7 9.2
Low-emissions hydrogen-based fuels 0.0 0.0 0.0 0.1 0.2 0.2 1.2 3.2
Total oil 88.9 945 1024 1028 1021 93.0 72.9 57.2
CTL, GTL and additives 0.8 0.9 1.1 1.3 13 1.0 0.7 0.3
Direct use of crude oil 1.0 0.8 0.5 0.4 0.3 0.4 0.3 0.2
Oil products 87.1 92.8 100.8 101.1 100.5 91.6 71.9 56.7
LPG and ethane 13.3 13.6 15.6 16.2 15.8 14.4 12.4 10.4
Naphtha 6.4 6.9 7.7 8.6 9.5 7.3 7.4 7.4
Gasoline 21.9 23.6 23.2 214 19.3 20.6 13.1 8.2
Kerosene 4.7 5.7 9.2 10.3 11.8 8.7 8.0 7.6
Diesel 25.0 26.5 28.2 284 28.2 25.0 18.3 12.6
Fuel oil 5.7 5.9 5.5 5.6 6.3 4.8 34 2.5
Other products 10.1 10.6 11.4 10.6 9.6 10.8 9.3 8.0
Fractionated products from NGLs 11.3 11.5 13.4 12.1 11.6 12.7 10.1 8.8
Refinery products 75.8 81.3 87.4 89.0 88.9 78.9 61.8 47.9
Refinery market share 83% 84% 83% 83% 83% 80% 75% 69%

Notes: CTL = coal-to-liquids; GTL = gas-to-liquids; NGLs = natural gas liquids; LPG = liquefied petroleum gas.
See Annex C for definitions.

STEPS : Stated Policies Scenario HiFf) World Energy outlook 2022 (IEA)

APS : Announced Pledged Scenario https://www.iea.org/reports/world-energy-outlook-2022
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<tHJRESEHETHEED/SEPONA ARRRSEEED >
Figure 7.19 = Operating and planned production capacity for renewable
biodiesel and biojet fuels by company type
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Refiners are increasingly expanding into the biofuels supply chain, representing around
80% of today’s production capacity and over half of planned renewable diesel projects

HFfT) World Energy outlook 2022 (IEA)

https://www.iea.org/reports/world-energy-outlook-2022
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i SPR/ this (F5bdp) HEm (EEE/HIE) BEE
J4>30R Neste Porvoo 20.6 RD (200-4007 b>/4F) 2023
R1Y bp Lingen 9.2 SAF 2020
s Cresta Funds Management | Braya (IH:Come By Chance) 13 ({81E) RD,SAF (18FBPD) 2022
SO AR hr4 Imperial Oil Strathcona 18.6 RDZE (3.1EHOV/EF) 2024
KE Phillips66 Rodeo (San Francisco) 12 RDZF (8f@fi0>/%F) 2024
KE Marathon Petroleum Martines 16.1 (B1k) RDZ (7.3BH0>/5) 2023
fE Zhenhai Refining & Chemical Co. I AERT 46.2 SAF (10 bk>/%) 2022
ARRST Pertamina Cilacap / Dumai 34.8/11.8 RDZ (3FBPD / 1FBPD) 2026
Ry Klesch Heide 9 e-X5)=)V/7=hilb. SAF. K=& 2023-28
RAY Shell Rheinland 33.6 JAALNG/ AR/ or=nb. KEE 2023-25
IRAEATRARIR R IR TotalEnergies La Mede / Grandpuits 15.3/10.1 (f£1b) HVO,J)—>k%& 2019-24
A524 Shell Pernis 42.1 HEFA, JU—->KER 2024-25
A—ANIUT bp Kwinana 13.8 ({Z1b) RD/SAF, 7KX3R/7>EZT 2025
A=3OR PKN Orlen Plock / Gdansk 21/ 33 ALI4E
FHES) S-Oil Onsan CG&LL) 67 IFL>, JOEL S 2026
TSI FE hE A RL AL E] Guangxi Refinery (£/pH) 20.2 IFL> (120Bb/5) & 2025
Ya €se=win AN thE hEGHLEA{EAT Jiayang Complex (38B3m) 40 (E%) IFL> (120Bb/5) & 2022-25
1R I0CL Panipat, Haryana 32.5 PP. N\ AWRRIE
YOS 75E7 Saudi Aramco Al-Jubail 30.5 IFL> (165K /5) & 2027
TN Postlane Fredericia 6.8 HU—>KzR & 2022-30
K& KE CVR Energy Coffeyville 12.9 7 —7k%&,CCS 2021
12RRST Pertamina Cilacap 34.8 V—-5—FE&,J)->Kk%k 2024
ESES) Phillips 66 Humber 22.1 (FCCh5mCO2[EUR) 2027
CO24#gE/[EUX. CCUS JI1— Equinor (Mongstad) Mongstad 20.3 (CO2[EURMEEE) 2023
TOfMCO2HIIRE KE Shell Motiva, Texas 60.8 (Electric Heat Tracing)
ARRSY Pertamina Balikpapan 24.7 (KEREFEENSDCO2[EIUR) RIE
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E& : hFr4d
1P : Cresta Fund Management
ZYHAT : Braya Renewable Fuels (IHCome by Chance. 13/3BPD)
X481 19736F : BR3EMA
19765F : #XEMHE
19808 ~2020%F : Petro Canada. Vitolft4k < iR{EZENIR 4 ([CELUX
2021%F : Cresta Fund Managementh'. BB4EBIREIAR T IS ADERIA
Z#ZB18UTEUN, RHPT4%ZBraya Renewable Fuels|CEi# R,
2022%F : BARIRRARI 5L U TR B ZETHE
R E - KFREHERE., 1-T1/U71— (BF1. KRE)
A094 NEhESefm (920, HfEEkiaie) &
$hs%s%{m@ : Hydroflex (Licensor : Haldor Topsoe)
EXE  NA.
JR43 . K=20H. BRAE. B, J—->0H
HAER  BAERRET— LB LUSAF (EHET 18FBPD)
BEIBEHEA : Phase T 20228F#&
Phase I HFHAKRXE (24FBPDICHLIR)
JR A EEE D E RS2 AR DS AZRIRE(C —— —
NGO IL L Bl e et e P A L=
BAIE : Dlce-free. Deep-waterDiEZE
(@Easy access to a railway, highway and shipping lanes ([@F5% : ALKEBEFESIUERIN)

P
Braya Renewable Fuels - Energy, Oil & Gas magazine (energy-oil-gas.com)
Newfoundland refinery to reopen as renewable facility | Global Energy Infrastructure



https://energy-oil-gas.com/profiles/braya-renewable-fuels/
https://www.globalenergyinfrastructure.com/news/2021/12-december/come-by-chance-refinery-to-convert-to-biofuel-refining-by-mid-2022/
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[E& : KE

1P%£ : Marathon Petroleum Corp.

ZHFT © Martinez refinery (|H16.1J3BPD)

T4 1 1913FF : BRZERIIS (Tidewater Associated Oil Company)
2020F : $#EZ(Z1E(CoVID-19). BN TIZADERIEFTEFRTR
2022%F : ”Land Use Permit”& LU Environmental Impact report”

Z it TTATIBUD AR,
Neste&50:500)/V”Martinez Renewables” Z %17 |
AR R ¢ *AY-ZFI B —-IF). BE EfErERdE. KER{CALIE HPF : ALk —S
BMRDE( SR AR DSUE TER R F1E

shasssedim o [RAIEALIEES |, BR/KALIEES M. Low-NOXABEI=E

A lm « ZEBIE, HVVUIKZR{CLIEEZfE. AlkylationF=&. FCC. Reformer,
Delayed coker, Steam boilers

RERE : $I12{2RIL(#91,620{2F)

[E8] . KM, J-2H. [REH. EXREth

HTEG @ RDAE (20224F3K @ 2.6/8A 0> (¥I1B Fkl)/EE. 202353K @ 7.312H0>(£92.8 B /3 kI)/4F)

BhANE © N.A.

BN © RETTHX 20229 RKE T JILBE) 20235 KFEXT

B : @california’s Low Carbon Fuel Standard(MAm@IFPETE) NS Dcredit. Renewable Identification Number

; QB fFlE (AYANATHAN) DA
ualy

https://www.marathonpetroleum.com/Newsroom/Company-News/Marathon-seeks-permits-for-Martinez-renewable-diesel-project/
Marathon Petroleum reiterates Martinez Renewables guidance, posts net income of $4.5 billion | Oil & Gas Journal (ogj.com)
https://www.ogj.com/energy-transition/article/14235075/marathon-partnering-with-neste-on-martinez-refinerytorenewables-project

Martinez Refinery Renewable Fuels Project | Contra Costa County, CA Official Website



https://www.marathonpetroleum.com/Newsroom/Company-News/Marathon-seeks-permits-for-Martinez-renewable-diesel-project/
https://www.ogj.com/refining-processing/article/14285039/marathon-petroleum-reiterates-martinez-renewables-guidance-posts-net-income-of-45-billion
https://www.ogj.com/energy-transition/article/14235075/marathon-partnering-with-neste-on-martinez-refinerytorenewables-project
https://www.contracosta.ca.gov/7961/Martinez-Refinery-Renewable-Fuels-Projec
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ZUHPT : Grandpuits refinery (IH10.1J3BPD)
1248 © 19664F : 1RZERIA
20204 : /W7t3;747“')—//K‘%jTEZ?WO/F%TE’IEjJ)I/Ub‘«rwl/
D> T W) A TIZA\DERIET EFER '
20214F : EUHAUEZIE Gargenville ; TR

20224F : EPCEZHYFEIE(Technip Energies)
sRFEE% E : N.A.
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M 1 SAF(17/3 b2 /EE). RD(123 B2 /4E). RenewableFJH (573 R /4F)

FRFA$EAMT ¢ Ecofining™ by Honeywell UOP for SAF

BIREE © N.A.

FRENRFER : 2024 FEDFTE
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https://totalenergies.com/media/news/news/energy-transition-total-investing-more-eu500-million-convert-its-grandpuits
https://www.nsenergybusiness.com/projects/grandpuits-refinery-conversion/
https://www.ogj.com/energy-transition/article/14286171/totalenergies-lets-contract-for-grandpuits-refinerytorenewables-project
https://www.technipenergies.com/en/media/press-releases/technip-energies-awarded-contract-sustainable-aviation-fuels-production-totalenergies-
grandpuits
https://www.ofimagazine.com/news/totalenergies-and-saria-sign-agreement-to-develop-sustainable-aviation-fuel-saf-at-grandpuits-refinery
https://energynews.pro/en/france-totalenergies-grandpuits-refinery-will-no-longer-produce-oil/
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https://www.nsenergybusiness.com/projects/grandpuits-refinery-conversion/
https://www.ogj.com/energy-transition/article/14286171/totalenergies-lets-contract-for-grandpuits-refinerytorenewables-project
https://www.technipenergies.com/en/media/press-releases/technip-energies-awarded-contract-sustainable-aviation-fuels-production-totalenergies-grandpuits
https://www.technipenergies.com/en/media/press-releases/technip-energies-awarded-contract-sustainable-aviation-fuels-production-totalenergies-grandpuits
https://www.ofimagazine.com/news/totalenergies-and-saria-sign-agreement-to-develop-sustainable-aviation-fuel-saf-at-grandpuits-refinery
https://energynews.pro/en/france-totalenergies-grandpuits-refinery-will-no-longer-produce-oil/
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E& : 12 RRST

182 : Pertamina (KPI:Kilang Pertamina Internasional)

ZYHFPRT @ Cilacap refinery (34.8J3BPD)

T8 1 19744F B3RS (Z%)10558PD)
2021%F : RDMP*ETEID . B30FAHVOAI&R A ERIIA
2022 £ : HVODISCCEREIZHUS

BRFAE% R : N.A

$EsEsfE| 0 N.A

EXE : #92{2RIL (¥9270/@F) For “Green Refinery project” =

B JC— L, BREH HHIPT : Pertamina

4 Em : HVO (Pertamina RD). YRAR3TFBPDZ1SK6TBPD (CHLK

FRAFAIT : Ecofining™ by Honeywell UOP

BhRE : N.A

SehkIFER (BUMATEE DiEndtiRevamp ) : 20264F

B4 . OBEOSERBEAENEER (HEREAO/N\-LHA0EE -#HHE) OBXIFIA

QEEME—OZENEMAT (A{LER/EIE/R/7AT7IMNES) OERDZHEEL
ZOAYFECEIR | BRAARBIOINGERIBETEHEES (R ANI—ZFIVER
[Refinery Development Master Plan(RDMP*)/Grass Root Refinery (GRR)51Hi]

- EARRSHATOALIREE JJDHEA(100->200/3BPD V2 EBMIEL T, BE 7 = BUHPf(Cilacap/Balikpapan/Balongan)DiiaR - -4 (RDMP) HLU
—BUHPT (Tuban/Bontang) DFTE%(GRR)ZHEME - 5HiE .,

aalali

docspike.com_pertaminas-refining-development-master-plan-rdmp.pdf

Pertamina to Use Honeywell UOP Technologies

Supporting SDGs No 13, Pertamina Renewable Diesel Products Shows Pertamina's Global Decarbonization Implementation | Pertamina
https://tanahair.net/kpi-combines-cpo-and-used-cooking-oil-to-5050-to-increase-green-refinery-capacity/



file:///C:/Users/yu-matsumoto/AppData/Local/Temp/MicrosoftEdgeDownloads/677795b2-5ab0-403c-912c-98d377f55a8f/docspike.com_pertaminas-refining-development-master-plan-rdmp.pdf
https://uop.honeywell.com/en/news-events/2020/09/pertamina-to-use-honeywell-uop-technologies
https://www.pertamina.com/en/news-room/news-release/supporting-sdgs-no-13-pertamina-renewable-diesel-products-shows-pertamina.s-global-decarbonization-implementation
https://tanahair.net/kpi-combines-cpo-and-used-cooking-oil-to-5050-to-increase-green-refinery-capacity/
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E& . A-ANSUY I —— ,

D% : BPp.lc &

ZHPT : IH Kwinana oil refinery (13.8J3BPD)

#X48 1 19554F : $RZERAIS (Anglo-Iranian Oil. BPOREIE)
2021%F : {ERFBEEIL. A EEAY—ZF)V(CERiR
20224F : JV—KFENTAOECIRSHEFRE (FsH)

BnFss i « 1—T1UT— (B, KRE)

A094 NEEsfm (927, Hfkieie) F
fhesesde | BEEE (7sMWBLLE) | KRETE RS

1SEERE D NA.
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BP's former oil refinery site in Kwinana will host a plant for sustainable aviation fuel as

)ﬁ*sl' . %ﬁﬂﬁ'\ }%ﬁ;E\ (ﬁl?\%jj*) weIIasagreenhydrc:genplant. . . . '
HRER RDBJ:USAF (éi\D-E}—CS_]_O;BPD) . 7J<§BA:UT\/:E:7 HFF : The Australian Financial Review

Bhpka® : FSIC30RZ ML (#9298 R ) BECEXR70BAZERL ($I67i8M) (JU-K3REZE)

REIEER : RD (2025FEBHFEFTE) . SAF (RTE) . KZF/7OEZT (RE)

B OFIOTZEMTE (FBE. 1EF. AV R2OM) NOBZRT7I1R
QBEXFOH TR /EXRA > IS5 DR /&R

[Asian Renewable Energy Hub] *

IRZEE : BP(Operator:40.5%),Intercontinental Energy, CWP Global and Macquarie Capitaltf

3P © Western Australia

IR . KIRIEEAR266W)RIU—>E S (FE_EEI+Y—FFE)CEKD, Pilbaralt(CHIF2ELEEREZEEIL, o, MABHRDBETIRZ.,
RARRRIDERIE, 1.68 /5 M /EDKIRERWNIOB I M /EDT U EZ7EIERITV. -2 KZFR/TOEZTELTOEITZBIET

YR 1 20224, Original partner C&ofcT >N —% Vestas Wind Systems(E\ I FEBHEX—H—)(CEDD, BPHIKRZESAICSEIL, FSH,

malalif

bp welcomes federal funding for green hydrogen hub at Kwinana, Western Australia | News and insights | Home

BP’s green transformation starts with Kwinana (afr.com)

https://research.csiro.au/hyresource/asian-renewable-energy-hub/
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https://www.bp.com/en_au/australia/home/media/press-releases/bp-welcomes-federal-funding-for-green-hydrogen-hub-at-kwinana-western-australia.html
https://www.afr.com/companies/energy/bp-s-green-transformation-starts-with-kwinana-20220520-p5amzb
https://research.csiro.au/hyresource/asian-renewable-energy-hub/
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E& : HE
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ZLHFR : Petrochina Guandong Petrochemical Jieyang Complex
1R48 20175 | ARSI

2018%F : [NEREFKRE (NERER(CLDHERT] (BHBRFENMFE - AL

HaJO2 1 MDERIR) | pre-FEEDSE I
2020 : &L
20228~ IBRIFEFIA
BE/BEZFBREE (10A~) . &RI-JA/KRT5> (11B~) | FIUKREEE (12B~)
BEREETIN IFLI7vh— (2023828 ~) | Aoh—ToORMBERYIEE (2023528)
snFaElm . —
¥kislm . BERBEECE (512,000 /&) #EHEEHRBRTTY M.
IFLISvh—SSEMEERET SN (IFL>:1205 b /8)
K& fVes4Bt (K992(2R)L) [Z#ETE]
JZR : ARXZXTISEH [HP)ETE] =P RERDUIE
HEM . apbER (ALI1> . NGFIL - NV I EOFES
TERFHR © 20228 R NBIIER
BAIMY | BREENALEZLDME(ICLDEED
ZAa(t/EA MBI

AT
[hEOGHEZEEABREFE T2 [TEast & West Report] (REEFREE SZiB{E1t
https://chem.vogel.com.cn/c/2020-11-25/1069439.shtml

https://oil.in-en.com/html/0il-2939470.shtml
https://www.163.com/dy/article/HD6ECIMQO552FLRS.html

https://info.21cp.com/info/detail/364695061633474560.html
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<COTC ”Crude Oil to Chemicals” [C&DTZHIVST >

E4 : 8E

{PZE : S-0il Corporation

ZHFT : Onsan refinery (65/3BPD)

#3481 1976%F : 1RZERBAIS (Korea-Iran Petroleum Company)
19914F : Saudi Aramco)' 35% & ARSI
2014%F : Saudi Aramco/) 63%#B(CELIEL

BRFHE% R : N.A.
¥1%5%4i © Steam crackerftBBEEERHE—T (Aramco)DEHTS>N) ‘
IREEA : 97012 RIL(%99,450{12 ). IRR:16.4%(Payback:6 years) PR+ PR =2

[&E#] : [&H. LCO. Slurry. Asphalt
AEEm  IFL>78B M /&, JOEL100B ho/FE « BlEEmDEERMI 25D 25%(C

ERRitT © TC2C™ by Aramco/Lummus Block Flow Diagram
BhARSE @ N.A.
BENRFHER : 20265F (2023FFFLFIE)
B - PRIANICEZEDHUNRIAENS
A1 mEISEADERIA
e AramcoDEKA&E U T, 2030F £ TICFE DR
ELUTARIEEIITEIRIADFI4EDFI4E 3 BPDIC
93518, AEMHHE HOSERNEFETE

WICELREIETOS I N RRK,

)il AT : Lummus
https://www.aramco.com/en/news-media/news/2022/aramco-affiliate-s-oil-to-build-one-of-the-worlds-largest-petrochemical-crackers-in-south-
korea

Crude oil to chemicals | Aramco
2021-08-18-TC2C-Tech-Sheet.pdf (lummustechnology.com)
https://www.energyintel.com/00000185-1abe-dbb8-abed-3ebff2510000
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https://www.aramco.com/en/news-media/news/2022/aramco-affiliate-s-oil-to-build-one-of-the-worlds-largest-petrochemical-crackers-in-south-korea
https://www.aramco.com/en/sustainability/climate-change/supporting-the-energy-transition/crude-to-chemicals
https://www.lummustechnology.com/getmedia/e5b1adee-70b4-46b1-bc41-5b980180a1bb/2021-08-18-TC2C-Tech-Sheet.pdf
https://www.energyintel.com/00000185-1abe-dbb8-abed-3ebff2510000
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3. 1 BUHATZICHITBCO2RAE B ZOERHRICEIT2EA
3. 2 BRRKZERRIEMRECO2I—(CE T B4
3. 3 CO2MRYX- [N CO2 FRRFEFMRERFE CO27Z Rk I D41l
3. 4 BT OCAZIEIZEL I 20 ENE]
[3. 1 {EEXIR] BRI RS DCO2 K 8
CO2§ktiE CO2HIHE | CO2flkE
BRPIRIAE (kt-CO2) (kt-CO2) (%) e
K=2 33,018 0 0.0 -
L-A |BHPrZE0AITNF—(2EDOETIR3%) 32,155 864 2.6 IFNF—RhE
1-B |[REZSEFEEDOBhHEH(FEEESEEDAHIT25%) 31,214 1,804 5.5 IFIF—5hEE
1-C |FCCOI1—-2 Al (FCCEFEDEIF10%) 32,116 903 2.7 IFINF—2hE
2 |100%LNG* 32,486 532 1.6 D TR
3-A |RAODHBERIAERI100% * | 31256 1,763 5.3 BEnRERD
| 3-B [rBtSH2THETRB®N100% 15,611 17,407 52.7 mETRRD
3 |BETTERHICLIWRAKEREE /Y = KEBA100% 27,170 5,849 17.7 ) —KEFA
S-A |kFEEEISICHBMEN3C020#EUN 28,762 4,257 12.9 CCSlA
5-B |KERISRICOMENICO2+HIZIRFFHANSC02%E 10%(EUN 25,889 7,130 21.6 CCSIBA
TKTE LSS IC A RENZCO2+AIRIBN AN S C02%50%EI4Y 14,381 18,638 56.4 CCSigA

HFT) JPECI BB RSO IR F—HESE - Co2BHE E(CEA I 274 |
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BETRIRNT-ISOFERBADEREFIAS (IRENA2021)

Renewable

@ INDUSTRY

Steel industry E

Chemical industry f‘%

energy —
BERRIRINFT—DTER WITHOUT Refineries rLﬂﬁ“L.
TRANSFORMATION

H 6@ TRANSPORT

Electrolysis [ U] L , @ choong | SEES
DV=>KFE (/T I —7KE) Aviation f%_.
Cars 0o
L i Rail ==
tic 8 fcs :
e O s oo,

CO20R X - [B1YR

o i 1

HiFT) IRENA Green hydrogen policies & technology cost 2021

ﬁ HEATING

POWER
GENERATION

Japan Petroleum Energy Center
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[EFFKRRSHEATEECO2T-(CE

HBfRROKFEFIAE (Mt-H2/F)

259 3] JPEC

Japan Petroleum Energy Center

SHaAND, BN/ AEK,/ REINL
HiFfr) Global Hydrogen Review 2022 (IEA)

>0 IEA Hydrogen Projects Database (2022)
40 EREGHPRESIEDKZEI O II
0 | GreenH2 | BlueH?
REFHYNE(1:10 MW, 2:100MW). 2024 Porthos Port of Rotterdam
20 EU HySynergy (1 GW by 2030); Air Liquide. Air Products.
ExxonMobil. Shell
10 . 2013 Port Arthur: Carbon Dioxide
- USA Capture and Storage Project
0 (2026 Air Products 700kt-H2)
2019 2020 2021 2030 STEPS 2030 NZE 2023 Sinopec is developing at 2025 CNPC China Northwest hub
China Kuga (Frs@vu(JILBEKX) in Xinjiang (FEEV1JIVEAX)
M Europe MW America MChina EHUE MAsia HRest (260 MW / 44kt-H2)
Green H2 for Refining (Mt) Blue H2 for Refining (Mt)

1.0 1.0

0.8 0.8

0.6 0.6

0.4 0.4

0-2 . 0.2 -

0.0 — 0.0

2020 2025 2030 2021 2025 2030
B Europe M America M China M Others B Europe M America M China ™ Others
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JVY—YKFERED DK EFEIMOERIFH

I i
SOEC

B Alkaline
WEH/B KOH A“Lazszfzszge o
=5y Y Ni & Ni-Mo Ni Pt & Pt-Pd ROJZAHA b
g Pt, Ru Pt, Ir 202,
La203,Y203
BiGEE (C) 50 - 80 50 - 60 60 - 200 800 - 1,000
S AT LZNER % 68 - 77 <=74 70 - 80 80 - 90
REIADS $/kW 800-1,500 n/a 1,400-2,100 > 2,000
TRL 9 ~ 2 -5 7 -9 5-7
EFPR KEHETR S fRICKBEHFHEBEHR =R SEIBX
ANAR{EE] DY—4bs1E = m A VP EEAER
IoPh WRPIZE {ETRL Pt= M4 ATRL
BERE (&7IVHY) UEPUN Pt, Ir&JREHI5Y FhHSE TR

Z3) https://www.oxfordenergy.org/publications/cost-competitive-green-hydrogen-how-to-lower-the-cost-of-electrolysers/
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BIFEREA-D—DREFERBL s EBRFESD/2030FRDMRE 51T

Electrolyser manufacturing capacity by region and type to 2030

By raglon By type By reglon and typs In 2030

= 70 Fil A
j'i
F &0 & 2
1 | |

50 50 a1  EU  China

) i B

0 k) 12

2]

a
20 i B 5
Alkaline
10 10 4
D|E|E| I I I ] EIEIDI : 0 =|_| -H

Cument 2022 2023 2024 2025 2030 Unsp. Cument 2022 2033 2024 2025 2030 Unsp. _IJI'EI|:IE China Horth  Inda Dc:eanla RoW  Unsp.

mEwops mChina mMorth America Amenica
Oindla O0c=anla ORest of word
OUnspacfiad DAlkalne BREM oS0EC OAEM OUnknown

HFfr) IEA Global Hydrogen Review 2022
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ERTC 2022 EEJEJE ‘;ED\B WESTKUSTE  Industrial scale green hydrogen and decarbonization
Heide Refinery®EHIFENT b
JU—> KM EL TORE P ABLi
@®Westkdiste 100
RACLBBEENTU-2KER 30MW—>700MW

@HySCALE100 4@
HY—>7KZRECO2 hBe-X9)—)L—e-TZhil
500MW (2026) — 2.1GW

®KEROSYN100 E s
Power-to-Liquid (PtL) plant AL
airport supply in the North of Germany

| = — s

FTransformation chth
.Befining Industry* 4

s
ds TRCEY =L s
Jurgen Wollschiager, Managing Director,
|IRaffinerie Heide GmbH -
- e
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[CO2URIR - BN CO2FIRBIRBANEPHECO2R MR T 2854]  JPEC

2021 FR / HADCO2FLR - £

2021 (H5R3EH) 33,000 MTON 2021 (H&3%=4#E) 1,060 MTON

9% nfts
9%

©% oft
27.3%

S OFE/M

26% OREFR 37.5%
41%
@ONAFHR
0% @®&E
17.2%
®F7VEZT DA FHR |
B 0.0% @k
®ORmEH ®OFVYE=T 12.3%
2% / 0.1%
@AY (@) 3 GRmER Ay
8% 8% 1.8% 3.8%

2021FCO2RAEEELE (33,000 MTON)

BHBRT > MRENAESFEECO2EF2%IEE TEIGEL TEFRULAN
BBEFEL TIEZHIRL TV EN®D D,
1) T3> MEECO20ENR Bl

—73. BlGEUT1/472E 2 583 #nX | (FEHRRIARIRELH CHVWFEET D
CO212MT. 2050F(CMIFBENRHA TDELTH. HIRL TV ENHD,
2) RiE=ME (LCF) NOFnifafet

3) RKHCO20[EINFEfT (DAC)

13.4%

) BXREE D—ARIUBADIL CO2RBImMBRERAM - AR B OIRAREFFAREE2022 22
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2022 HRCCSIARN (GLOBAL CCS Institute, 2022F 118 AHEERHS)

_-

CCSEfm#X 30
CCS &&(Mtpa) 42 10 98 92 2 244

o v JOFBICENMNNST2018FH
- S5ERERE CCCSB (BN
5 = I v CCSEE(IMFEPZZ6H20214F
f I RF170MtH>44%IENNL244Mt
ol
§ o I I i - B i I v bk, B — RU TSI,
il EEs s g BB T ewemmes

S iR RRRRERERERR
@ EARLY DEVELOPMENT @ ADVANCED DEVELOPMENT
@ N CONSTRUCTION @ oPeramONAL

RO ACCSEmDBRE R UG EETEIDIAN

HiFT) “Global Status of CCS 2022”, Global CCS Institute
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2021 DR SR (GLOBAL CCS Institute /N E R LDIRFY)

OXY is constructing 1Mtpa
DAC in Permian, Cost S1B

BEBPSLU2030FFTICHRE FEDOFELRCCSTOZTIIH \/

—-—em mm mm mm mm mm mm mm mm P
BRODWCTION WORITEW BEREV K
H IROM AMD STEEL LS D=AE .
PRODUCTION s |
- - . . -
WASTE T =0RTUM wnams @ @ cccovas
n ENE STOCK=0LM 2X=33

ISA0E @ corseL
‘== O
MLISTANS TN

e swasue e Y
COMOTE . . Dl CAPTURE
QI‘ W —
EE/\\\jJZ/E)K PLANT DANEL
=

==

FOWER:
il GEMERATION ==H ~
coAL SAN FRaRE
S0E209T g e STATE
frefinii
. BOUNDATY =ETRA
DaM

| NOVA sucoanTaz=ou @ . BR0UECT
TUNDRA
Porthos / Rotterdam
s e — T T T T T T T e s CO2 Transport & Storage
L] mromosn N wron: il
FRODUETION 7J<§ZQE ARBRODUCTS . ACTL SRR . oTTERRAN
| sv:_-. . pussT . ETUREEON *1;2;:'::_{,*5 O ETeana

CHEMICAL ST |
: m‘é“w 'ﬂ:%ﬂﬂ'fﬁ‘! e . @ zr0rsC ZoONEYLAN ARAMEY SUNHUA B

- . me wremszaT ALavy sy @
(} \“/f | ) saweron @ zonanzA ZIOSNERSY . LLNOIS IDUSTRUAL TomacoT azmsroan @

K PRODLCTION ® zyoEzaTLEER ‘—_;f;::rf:\ KTL\JF-ES\\Q%:SI_I. .m'aﬁs_ bl Iarges.t €es prOjECt,
8Mtpa, $250M in North Dakota

HATURAL GAS asamn &
FROCESSING ZandEID e . it @ JE—
e i BALANT S0RE0N
;EQ)(jJ 2 = A3 DHAS CC52
ARNY EEE . LOST CASM . UTHMAMN VA

'_’:Eu S CRESK I ' . MNP ILN . SANTOS DDOFER BASIN
DORE SNEREY
Klg- PETROSRAS . OATARILNE CCS

. TERIELL s -m----m----m
APPLICATIONS 2010 ----M---
Crnart Incicates ing prmary INCUSYY S & gy 1y narpariny

&30 ERCITT AMIcNE VAroUs COEoNE.

e ciC s propoicnAc 1o
HooNSTRUCTION W0 ADWVANCED DEVELOPMENT crine .
@ CPERATION SUSPENDED ¢ CAFTURE CARACITY TEC % cAziaE Casactly of ine facEe oz 1o .0 Mtz OF D0

HFfr) Global-Status-of-CCS-2021-Global-CCS-Institute-1121.pdf 24
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(BT SO TR A EIEEAL T 3 BB o)) JPEC

PR Ot ADEERE(LICHEIFTERFEIRNR

RISCHBEBREREEU T, BHZERAIT 3151 (FBECEZThNTHED. BHfBE IOt
(CHIFBBEREBHIREZRAR.

Pyramid E&CfL"“Reduction of carbon intensity in refining using electric reforming”
Pyramid E&C fL(%. BHPTDORRK ZRILDOEIR(C[EIF . “Electric reforming”ZFA%E.

RISCHERZ B (CIDHELS
(up to 1,100°C)

-BSHhER(F, 90%U Lk
(GBE DReformer(d. 40-45%)

NICR® Electric Reformer

Design Pressure up to 225 Bar
Operating Temperature up to 1100 Celsius

Lab scale tests successful for fixed bed and
Tubular configuration.
Pilot Test results expected in Q2/2023

Pyramid E&C ft®"Electric reforming”$%fifi
HAT) Pyramid E&C ft/R—AR—>https://pyramidenc.com/
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® T F—BUE/\TEL TR ZR L (CMRIT TEARREBE TEIRL LS
ISR ZMOBLHFRICONT, ZOBITO7IO0—-F(CEATIRIBFHRZUX
SR SiiE

o HRIMDBIRBIRIZT . h—AR>Z1— I/ BREREICEIFTZCO2HFE
HIERICINZ . AR EE DTEHDIRBIERIR(CEEFS T ABMEF mADS T MRE
BRR BRI TUCLDEEERDER > TV R MPTS A ZRE

o U AR/ IR URARAR ELEHL RN D H B RIS Gl 2 Cw I 7y T

® SREVIRE. 1> RREZRNCTINNI TN/ BERET 0D 1) M LIS

® XUMFTNMSMCO28FH(E, #ZfEDEE (FCC)  BEZRE. KRRERENS
DHEHENKEL CO2HIIR Btk Z=bICMmIT T, [BERIEEETIOFIA .
[D)—>7KZ=OFF L. [ CCUSHEATDEA 1FDE R DR/ HEEN T
v BRRKREERATBRECO2T)—(CE I B8l
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