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Innovation Roadmap for Industrial Decarbonization
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fwiFounszaneengussenialan lnefaiseunszanlagadunaziniiuaudeuiiukoonainlan dena
Trignmnfivedlangedu Winlunmslaniou (Global Warming) anwnuesnisudesfinsFeunsyansnain
Aunssuvesyudanisliidomameata nisdalivihanedn uaznisvinuadeiidsgnamnssy Faselv
Annnglandeu dmadsaunatsUsznis Wy madfiutuvesssduimesa anmeniafifiauulsusiy
WNINNT Y uazaANINDINAARTY FedenansenusenIafsiiinvesdaiiingag ogran wnlaise
ALuNITWALY

BE SURE
TO WASH YOUR
HANDS AND ALL
WILL BE WELL.

fis https://twitter.com/RRITools/status/1262304132398006273/photo/1
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lun1suseusgaAnsevaudyaranlssyviidinlenisiuigunlasanimgiionnie (United
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Nations Framework Convention on Climate Change Conference of the Parties: UNFCCC COP)
atief 26 3o COP26 Usewdlnglauszmadmuneanudunatanmsaisueu (Carbon Neutral) nelu
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Ay MAnsAnyIuaride uarnAUsErTy uonaInt uasysannisduuleuisuazuay 1L
wumenstundeu Thdululufiemadeaiu
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msuanlwihdwualilunsdesfMedeunszananasossreliosuiu
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lunpgnavnssu

nsdaunuiitimsuianssunisannistdesfaieunsvangaduliniaduiiieates i
AARAANMNTIY NAST MANIANYILALde Tdiusulumsuistudeyauarliideiauouus iothlug
LHuATIILiAnssunsanmsUaesfieiseunszaniinnniadiuszsaniudued ou lasidungy
wialulaguazuinngsy 4 nay laun

1) Fuel Switching A1981919U N1TUSULUADULTBINAINOATATDITE UUNAANAIIUTIY

a a

2) Electrification $798190U N153an1sNasnUlndreg1aiuse@nsan
3) Carbon Capture Utilization and Storage (CCUS) walulagn1sandu n1slduszlosu
waznN1sANAUAISUDY

4) Hydrogen wassuyadentalasiau

N38UIUNTTIAMIBHUTUINIUTRNssUN1Tann1sUa e 19T aunsyan lunIARAaI NI Ty
Usznaume 4 Junou laun
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JUN 1 psvviumsdviumuimihnisuinnssunsannisudesinuiseunsyanluniagaavng sy

1) Setting the Stage \ilovihanudilanuamaniwesdid1sin uazeduieinguszasd
waznsrUIUMsIavuRuT s nlfidla
2) Innovation Need Assessment il oszyuazUszifiuninnssudidny lnsuusianssy
sanlu 2 dw
ddl 1 szyuinnssuiidesns/Musemalneansl Tu 3 Yrana (@il 110l we. 2022
- 2030 %297 2 Tu ¥ w.et. 2030 - 2050 wareit 3 lu T w.a. 2050 - 2065)
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3) Identifying Key Enablers LiloTias1evtaduatuayuiidfydmsuuinnssunidniden

Tnsuvanguiadeaduauudu 4 ngu ldun 1) Technology transfer/ Technology

Localization/ Technology Development 2) Infrastructure Development 3) Human

Resource Development wag 4) Policy Intervention laun ulyune ﬂgizlﬂ&m UMY

LAZHATNTATUAYUAN LY 1INTNITEIUNE

4)

Designing Driving Mechanism Liiasiuiusaniuunalnnistuimasuiianayly 3 anu

lowA nalndupnusiuiie nalnnisateneawalulad waznalnatduayuaunisiy loy
wusAanssueaniu 2 diu leun

gl 1 Awszvinalnuassusuuiiieglutlagiu sumiswesinuasyssinurinme
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nseukIAnveILHuTNIILInnITIMIaansUaseiwSaunszanuandlanalugui 3

Timeline

<) ﬁ:ﬁ?anﬁty @) nerzero
2022 2030 2040 2050 2060 2065
+ + + A g + 4 >
Innovation Themes
CcCus Hydrogen Theme xxx
Innovation A Innovation B Innovation C
Key Enablers Key Enablers Key Enablers
+ R&D + Incentive - XXX
+ Infrastructure + Regulation - XXX
. XXX XXX . 30X

Driving Mechanism

* Required innovation will be placed on timeline (2022 — 2065)

* XXX
. XXX

- XXX
XXX

U 3 nTeuLAnvesNumhmaIanIsunsannsUdesesaunszan
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Enablers
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i 4) Designing Driving Mechanism
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UINNTTUN1TAANI5UADENUEIBUNTZIN

Tusisauadull wlaingumaluladuazuinnssudrAglunisannisudesfiwiseunszanasenduy 4
nau LawA (1) Fuel Switching (2) Electrification (3) CCUS wag (4) Hydrogen luwsaznauinissey
winnssuddnlunsiazyiaan Ussdiuuinnssy uagseytdvatvayy lneaguarseddglanad

FUEL SWITCHING

Tuninsaungal Fuel Switching azsesivlenalunisuiudsunisldidemdaalugnamnssu
Alnedidnenin Wdundsanudanin (Bicenergy) 3 endsa1udiauna (Biomass) lieann1sudes e
asueulaoenledainniswilug wazluszesenuesdinisdignisldfivlalasnusgiaiugiuuuluy
nsguIun1IHan damuarguasaiiiAed uiiiiuaifnainnisuimsdanisnineins (Resource) uas
TR (Feedstock) vosdamrariteldlulssau Tudruanudosmstfadoatvayuidl oliiAnnisld
walulaBTunasgrsunsnansazsauismudesniswelulad (Technology) Tiunzaufunsnensiia
ogluviesdiu msWamnAufensaiieinee (Reskil) waznsimunuinsgiunasisnisuimsinng
muguIATTalRuYemineIns Wud

1. yIANSSUNABINIS

AN 1: WINNTTUNADINTT IUKAAZYIIAN

2022 - 2030 2030 - 2050 2050 - 2065
® Biomass ® Heat from Electricity ® Green Hydrogen (full-scale)
® Biogas ® Green Hydrogen from ® Plasma Burner
® Natural gas to Syngas Renewable Energy
(CO+H,) ® Blue Hydrogen
® Solid fuel to LPG, NG

daufl 2: msUszifivuianssuiidionis ® LANIENUEN

fifuuuuuansiindoundn | Biomass

wazIInUne vived Biogas

NANANIIAUNY

nagaululsssufunuy Natural gas to Syngas Blue Hydrogen

M%@iﬂizﬁquﬁ’mniiu Green Hydrogen from RE

Nenauuaznagauly Green Hydrogen (Full scale)

VONGON Plasma Burner
Fuunn AUNUES

wene nuinnssugnussuduuinnssuninansenugs
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2. Yaduaiuayu

Tungu Fuel Switching léendegramalulad/uinnssuiifinansenugsuazanunsasndunsle
udluvszimalng uidsldannsadidunisldunsnangluningaamnssy Toud waluladnisiuasu
Fowduudundsnuduna (Biomass) Wﬁﬂﬂ’lU%’JﬂJ’Jﬁ%ﬂAQﬁ Advanced Biomass 817L4u no33uvlAty
(Torrefaction) mM3sanmsgadendserlunsunivsilngldidomndsiamna lneniniauieu (Heat)
21nn32UIUNTT Torrefied wldnyuidsululssnuanainnssy wedlunisdndunisdig q azdesd
welulaBfmnzaniuiagavlulssmelne Sutossuiudedimsinuimeluladuowmuios uenainid
fussfudes mavmituiineaeulummhnszuiunswnimidomdmmadendiey wedlifidenyl

LASOIINT waTUIANITUIMITIANISTIna Niluresndenismsinunsianuisaniuausawazauyuly

nshimalulagle

nsasuldmalulag Advanced Biomass / Torrefaction
Uy auassm wazasinnIg

o msaueweNlgsiumaluladaningisaunsgandu Wy CCUS w3 Green Hydrogen

® ANYUAITINIA (Biomass)

® N159ANN5INYAU (Feedstock management)

Technology
Transfer/
Technology Infrastructure Human Resource
Policy Intervention

Localization/ Development Development
Technology
Development

® Advanced ® Syngas utilization mwm;ﬁ%m%mﬁ ® Feedstock contract
Biomass, ® Syngas L%IEJW%LJ ®  1IATPIUVBLUAIN
Utilization Operation and #9415 Upskilled MenEAsieNdy
Technology / Maintenance workers ®  NNIANNUATIAVD
product 99017 Integrated RN NNITNEAT

® Integrated skill worker WlonBandaay

torrefaction
® Toxic gas

treatment
® [nergy crop

® RDF technology

® NSARLENTLLLNDLY
NARNAIIY

® (Carbon Penalty

® Renewable Heat

Intensive
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U7 8 Resourced person: Ngy Fuel Switching Tun1suUseyandaljifinis aseil 1 sa.as. 837 Aunwalde

U1 9 Resourced person: Ngy Fuel Switching Tun1susegandieujifinise assil 2 sa.aanm 2edesiy
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ELECTRIFICATION

AALBNTULAIUADINITANTUNITAULTANTINLEY LTBIINNTTaNTaRININIASFuIN ALY
danaliaiunisliiuiivuanainisiniiuaisusu (Carbon capture) FaA1ninlAIn1aznuAna Ul
2050 wenanil Funuinn1snsguiasyliinisasslsslwihauiuazyilinisandunisardidsu

1. UIANTSUNABINTS

AN 1: WINNTTUNADINIST LUKAAZYIIAN

1) nsauszezIan (Time Frame) N1SALHEUNNS

[

Adnanfinnuiuinasidsunseusssiiainisaniunis 1udsd

£%

=4 I

svevau < 17

syeEnaN > 1 -3
S¥8ze1 > 3 - 8 U
Complete Target U 2030

2) FLUUMIYD/UNENANIY UaznN133UTa (Certification) NN1ATFIY

in153uT04 (Certification) warilinnsgIUNITTUTRINTARMBITBUNSEANA AT ATIINY
mmgmmawismﬂm (Thailand Voluntary Emission Reduction Program: TVER)
lgsunissensulussAuun® n155usennsgIusaIgn waeiilasiag

1% Digital platform d@w5u Certification

witadgyniaungszideu (Regulation issue) Tun1svinliiAnunannesunisdave
WA (Energy trading platform)

14 Block chain Tun159nn1958UUNNS I INaI9U

3) wnsnsaEduEYUYRITIUIa

atuayunaaumdtu 1 vyt 1 leanead
aruayuansvnia (Smart Grid) lunsudalnfiiveldios
daaSulviiviiga1 Third Party Administration (TPA) iedneln Tigldaulagnss

ANNEANTUNS I LA DA

4) NUNIUNITNIATSUAULASAR (Carbon Credit)

MIBNsvIATuswAsAn s wazligeenlunisiuses (Certification) n1sanns
Uasefitwasuaulnoanles

|

WnsnueenalnuedsIAAIsue ielminn1sudsluigisssu (Fair competition)
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o afsnalnuazaiemmnszmindmiviuilaa Welvfuslargeudnedloisuiua
Audniiutuandunludiuensuey

o afuunanvesunTIvEeULAzRnnIUNITUAREAISUBY (Carbon Emission Monitoring
Platform)

Y3 a [ '
5) UIRANIIUNANNUN
®  N159BNWUUDNIASNAANTITNAIIU TN

o Anfanlingiutesas ldndauanas

daufl 2: MmaUszifiuuianssuiidosnis ® HANTENUEY
fidusuuwanadl | duasy Low Solar - Climate - Carbon Energy
wioUNAALAE | Emission rooftop, Smart Certificate Trading
31U I | Energy uag Agricultural  Agriculture Platform Platform
NanA N Low Emission  Solar - Sustainable - Low Carbon
I19U"Y Product Photovoltaic Forestation Society Platform
- Financial

Support for
AE/EE Project
(USulvinaw)

nagauly
Ts99uAUIUY
50 MUTEAY
QNENNTIN

AUNAIUILAY
nagauly
1199NAADY

NARBUUNUAN NANDUUNUEY
Wen Nau Electrification taualiusuinawinisiansananduruuesuinnssudunaneuununisdiiiunis
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2. Yaduaiuayu

Technology Transfer/
Technology
Infrastructure Human Resource
Localization/ Policy Intervention
Development Development
Technology
Development
® indeuihevieth ® nanAuszualv Wannvinweuas o MsMUUNGVINLT
wialulag (Deploy ANtuNg Anenmeunalulad Yadulvoglulagdu
technology) 1l ® LonsusIuNISLeY LaruInNIsy Aogen Lﬁ'aﬂmﬁﬂﬁaﬂ%’w?n
o fiosuwaluladiia WINNTTUGNTVUUHA ﬂgwmaﬁwummm
SEEUAMUNS oD \oadamdnsusiuay Sndunselizenndes
welulad UsNIsanAISUeY fuanmnsel wiedi
(Technology WAUUANIATNUDS Juguassa
Readiness Level: UAAINTATUNITAU (Regulatory
TRL) 526U 8-9 Liie Asuanlniienn Guillotine)
handsulalmmangau NAITUNAUNY LAY
mIonenenmalulag AslenaIUBE1l
AMNANYTZINA Useansnm
NAWINYEYARINT
umalulagfana
spasuLnanasy
NARSIILAZUSNNS
fvia

U7 10 Resourced person: ngul Electrification Tun1sussasi@eUfjifinse asan 1 uazasan 2
AMDNYING L1YRA
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CARBON CAPTURE, UTILIZATION AND STORAGE (CCUS)

A CCUS lesumnuaulannndidrsimannimentusiuiuinn Tnslanzngugnainnssuiian
nsUaeeingiseunsyantaenn (Hard-to-abate sectors) lun nsiumalulagduazuinnssuniuy CCUS
sunmsiaunanduszognamiud lunadesdimalulagfiniesldudusdannauvin 1elususand
geunn wu waluladsumsiniiuaiveu Tuvasdiflonosdistlomalusnugsia w1 mslduselowd
nnfwaniveulasenlusludwndivdiimadensgunn maldsumsatiuayuiivsnzauazanusaimun
nandoulvainazasnegsnaludla

1. uIANIIUNADINTT
dmsungu CCUS lauuaiatedeueanilu 3 wade laun 1) Capture 2) Utilization waz 3)

Storage lngnafilaannnsseauaTiuiifselull

d7U% 1: WINssuNAaInNIslunAazdaIan

2022 - 2030 2030 - 2050 2050 - 2065
Capture | (1) Materials (1) Materials (1) Capture Technology
® Solid Sorbent ® Dual Function CO, ® Direct Air Capture
Adsorption capture materials (DAC)
® Amine Board CO; (capture & ® Other GHG
Capture conversion) rermoval
® (O, Adsorbent (2030) ® Porous carbon capture/utilization
(2) Process capture materials
® (O, Capture (low COy) ® (O, Adsorbent
® (O, Capture (low cost) | (2) Capture Technology
® (O, Emission Reduction ® Chemical Absorption
® nszUIUNSLAY Methane Tech
nou AweE CO;
Utilization | (1) Materials (1) Fuels (1) Products
® Syngas ® (O, to liquid fuel ® High-valued
® (Carbon Materials ® (O, jet fuel carbon
® Use of CO; in Food ® Enhanced Oil
Industry Recovery (EOR)
® Supplementary (2) Process
Cementitious Material ® New Yield Integrated
(2) Process Process Technology
® Methane Pyrolysis ® Carbon Separation
(COto C + O)
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Ground Calcium
Carbonate (GCC) WJu
Precipitated Calcium
Carbonate (PCC)

2022 - 2030 2030 - 2050 2050 - 2065
® Dry reforming (CO,+CHa) ® Flectro chem tech
® Fthylene Production wieliidu Net CO,
® Carbonation Reduction
Mineralization (3) Products
® Concrete Curing ® (O, Curing Concrete
o WAzuan

Storage | (1)
[ ]

Storage tanks

Storage in oil field

® Storage in saline aquifer

(1) Storage tanks
® Retrofit in gas power
plant
® (Carbon storage tank
(2) Storage technology
® (O, storage
technology
® (CO;-based battery

WER HAlINIIGTURATINAINNNTTEANATINUASIA 1 wazasan 2 Feidrsaulinonaniiuiigy

] = a (% oy
A7UN 2: NTUILLUUUINNTIUNABINSG

L4 NANITNUEN ® paNIENUUIUNAY @ NANTZNURN

figuwuuuansiindau | Amine (TH) CO, Curing (G) CCS (G)
NAALAZITNUNY %50 PCC (TH) Dry Reforming (G)
fndnAuaiamineg
nagaululssu CO; Curing Concrete (TH) Chemical Absorption (G)
AULUUKID TUTZAU CO, Hydrogenation Liquid level (G)
CLGRVUEREY DAC (G)
Methane Pyrolysis (G)
AYNAUIATNATDIU CO;, Liquid Fuels (TH)
Tuvianaasg Solid Absorbent (TH)
High-valued Carbon (TH)
Chemical Absorbent (TH) DAC (TH)
Fumunn AUNUES

UG G = Global MuefivaauzdagUulusedivlan, TH = Thailand Munefivaausdagiululsymelng
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2. Uadwatiuayu

=

nauiinsuladaien Solid Adsorbent gailnansenusianisanfineisounssanlusedunan &
suulusgiuna wazegluriamsideuaziann ielinseitafeatvayunddglu 4 ide lanaasy

Saseluil
Technology
Transfer/
Technology Infrastructure Human Resource
Policy Intervention
Localization/ Development Development
Technology
Development
° L%ﬂiuiaﬁi'a@ ® Pilot Plant Wdn | ® Tech Scale-up ® R&D Funding
® R&D Way Process Adsorbent ® angms Scale-up | @ Investment
Development Incentive
Partners ® Carbon Tax &
Market Mechanism

#1 11 Resourced person: nga CCUS Tunsusyysndalfjuinig a
79.85 W3 TUTY

q

U

eXe
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HYDROGEN

Uszmaduthiilansaduimdanlelasieuduund mdnudiddaluouaniunisg el
Uszmrussquiimsnenisudes e ounszanansifuaud (Net Zero Emission) Taglannglugaamngsui
ann1sUaseineisounseanlaenn (Hard-to-abate sectors) waglaiin13TnYIMUNLE NSANERAT NE 19U
lalasiaudsldimuatmneuagmsdiiunuvessiazianaiiefissimundsmlelasiaueg e
UsgAvBam duafunsldaulungadmng wginafamsowisiuldlunan ludwvesszimelng
wiglalainsdaiunugnsmanindsulelasiauenizidssoonun udldiisewomdsnulalnsiau
Usngeglu ($19) wundsm@ (National Energy Plan 2022) atulysl fensgnmdsnuidsiaviney
wavdinanuulouisiazurundsnu (@un) AlddAnwuumansiauinsuanwaznisldlslasauie
dnaSundsnumyuiou fafu vssnalnededesdinmefenaunielunsfnvuasnsiaumalulad
uazgnamnsslalasiau Wedumanauwuszezenlumsiuiedeunisannisudesinensusulneenled
Tunagaanynssy msasslenaniegsnia wazmsiisdamuausalunsutstuvesUssime

1. WIANSSUNABINSG
Weanarsaniswauwmaluladlalasiauionvaznudlenaeid feg1uty N1shUwmIuTunau
nsguluNIsHanlalasiau wie msu:u'ﬁmmﬁmaqla‘lmwuﬁLﬁuﬁsms] 87 gray hydrogen, blue

[

@ v o= & o a a v & aa
hydrogen way green hydrogen Uudu slunsseauanuiuassliiaunsaaziansanlans 2 0@

d7U% 1: WInssuNdaenisiunmazdiaan

2022 - 2030 2030 - 2050 2050 - 2065
® | ow Carbon Hydrogen Calculation ® SMR + CCUS (Blue Hydrogen) | ® H, Production from
® Steam Methane Reforming (SMR) ® Steam Reforming of Bio-based Electrolysis (Green
(Gray Hydrogen) Feedstock Hydrogen)
® Bio-based to H; ® CFlectrifier (Green Hydrogen) ® H; Blend in Pipeline
® Bjogas to H; ® H, Turbine (Power)
® FElectrolyzer Cost (Green Hydrogen) ® H, Power Plant
® Fuel Cell ® H, Co-feeding to Gas Turbine
® H,Fuel Cell (with Methane: CHg) Power Plant
® Fuel Cell Electric Vehicle (FCEV) ® Energy Storage by Hy
® 53UUNIIVUEY Hydrogen Infrastructure | ® HzStation

M3UTEYIBIUZUANNT “Innovation Roadmap for Industrial Decarbonization”



d9u¥ 2: nsUsTiuuIRNssuNfaeInIs
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v

wuuULEnINnSay

2. Yaduaniuayu

o SMR Alkaline Electrolyzer
NAALAZIINUNY WID Solid Oxide Fuel Cell Generator
AnAnAUNI MUY FCEV
Bio-based Chemical Reform (EtOH)

nagaululseanu PEM Electrolyzer
funuunIeluszau SMR + CCUS
QAENNTTY
FUNAUILASNAFDU
Tuvtewmaasg Solid Oxide Electrolyzer NAIUNTZUUNDVUEAS H,

AUNUA AUNUES

nauiii1sulafaden Fuel Cell Electric Vehicle (FCEV) Gailu walulad/uinnssu Adl
NansEVURaNIsanfTseunsrantusziuge uwindadisuyunsnantuszdugaduiu wasiindendninsey

ek luunaUsEnE WU snva saudsuraneUsematuln e mrualAUS Ut FCEV Tunsay

granandunidudmunedidyvesunugnsaansnasulalasiauveauseman ladnving uun
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FINMITEANANUTIUEINT IR TIwdadvatiuayuiddgyly 4 Wite lngagulansil

Technology Transfer/
Technology
Localization/
Technology

Development

Infrastructure

Development

Human Resource

Development

Policy Intervention

® Technology Transfer
with license
agreement

® UAyUNITIN
Technology Transfer
%39 Technology
Localization e
daasuliy OEM s
Tssnululve

® NSLASENAUNSBY
FUNITUSANS hazAu
Uaonny

® Standard Practice
Control

o adsdniAulalasiau

® szyunsvuddlalasiau
H9N591 Route
Modeling

® aofusNSLAY
lglasiau (H, Station)

® Manpower on
Operation
GRERLRTREY;

® Safety Training

® 015 Upskill uay
Reskill Aulu
npgeavnssdly
g 7
\Aeades

atuayulyil Feedstock
contract

H, Fuel Station Subsidy
msfiulevneuag Roadmap 7
Faaulunisativayu FCEV vas
ne

wmsnsatiuayuvely/
w5439L9/ Support (n#UwtY/
PRHPCRRHILRID
msWeslsadmneuas
mmwmsaﬂfvauuﬁy’ﬂuixﬁu
AENTNUATMIBNUANL 71
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Technology Transfer/

Technology
L Infrastructure Human Resource . .
Localization/ Policy Intervention
Development Development
Technology
Development

Ao WU NENsnday
NITNTNPAAMNTTU NTENTN
nsgaufnw wagsiuluis
FEAUNTH LYY NTUTININAIY
LAYNITUVUAIIIUN

wennil nquiinnlungulalasiaudlaiinnsefunenmanvesladvativayunisiauidiu

nisulalasiauveslsemalneiiniy Invasulacai

1)
2)

n1sdevi Safety Standard ileafuayunsWa H, Value chain
nsatfuayulasimsneassiiAefumeluladuiouTnnssudi ulelanauisnsdnuinelulad
1A539n15 pilot 99 (AlFTIesuamu (CAPEX) kaganldanglun1saniuau (OPEX) sauds
M5v8n8naT lia1nn1sAnwns eWauilugausn w3onnsuuzi Product Aiunaulai ovin
Demonstration
M59RRIIT Green Funding iiednasumsiaunaziilelasaululdinuass
nsfiuleunsiazdnyin Nationally Determined Contributions (NDC) Roadmap fiTmaunay
annsaufialilunisannisudesimideunszanvesing safensiulovisuazunudifeides
e AfauLazdeslesfussrinsmihsnuiiieides
n1sduwnanviesunarslunisuysveayasening Customers wag Supplier g oules (map) fu
ATHABINTTVOILLY (demand)
ns9aviguteya (Database) ¥8d Carbon Footprint vedusazinalulad
M3UsEANMNNS Carbon Footprint Yadusiazavgmamngsy (Sector) Miduuiunvesuszmalne
WA¥N159AYINNIMTFIU Carbon Footprint §wsUsigavanannssal (Sector)
nsduasuuazatuayulvniisnunsisaey (Verification Bodies) fifuudanaziiosnelulne
sufemsiannmdsauiiieadesiunsnmaaeuliddneamuazanuiaudensy
UINTNTHAENTETUALUAY 31NNNNASE Aeeudu

" 1195115018 (BOI)

" yesnisatuayunsasululelasiau

" msdaeumsiinsugnan e wasuisnitaulaluussme

" msduasuwazdoganmalulaglungulalasiauiuanainngsusig 9

" msdaadunsltlutu Ui lseanu ienaunuuazanaiuou

" msdaasunisaseanuianudilatiaansenuuazUselevidlunislday
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natnatuayuiunisdu luwsaznalnld@nwanuanluleqiu Iinszivsznuione waziausnaln
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nalna1ua1u32ude (Collaboration Mechanisms)

Whnnenisuassfnedeunszangniidugudidumnuinmesgradsdmiuynusemaialan
sutsUsznalng lunsimuaulovsuazgnsaansvoslssna muisnstuind eulgidnune
f\i’wé]’mﬁmigimm'imivi’wmi'auﬁ’uﬁgm’m%’g AANYU kaznalsEIdad dn1sivuafianiaway
wumslumstuiedousiudu fudu Ssfesdinmssanuuunalnduanusudiedioduwmaniosulunis
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1. nalnuazzuuuuanusmilaludagiu

menneinalauazsiiuuanunelunmsiuindeuuinnssumsaniedeunszanludlagtu
winsananlasaieszuuinansdundeuuianssuainulouisllgnsujod aaznssunsudnd
Reater mhsnumdniiieados sautalouneuasunuiidndy

lassaisszuninansiuindeuuinnssuuansdsguil 13 Tasuvadungunlouts ngusunisiu
waznquiUATR visll nsznmmdniisuiaveulunisanfmdounsean lun nsznmmineInsoTsum
LAZAIINEDL NTTNTNNEINU UATNTENTNNTYANANYT Ineremans Fdouavuinnssa udu Tu
FEAUAING aﬂﬁﬂsmﬂﬂimmﬁﬁumqua A8 United Nations Framework Convention on Climate
Change (UNFCCQ) Bsiivihpanusnunisanemenmaluladuasiinesyuatiuayunisdiiuay

International

Policymakers Body

Ministrv of Ministry of Natural Ministry of Higher Other ! UNFCCC
ry Resources and Education Science ministries/ ' (TEC, CTCN)
Energy . . - |
Environment Research and Innovation organizations
(AUW., WW., 5. )
(amw.) (a22y., anan.) (BOI)
Financing AUN., WA. aw. ana., PMUs BOI | GEF, GCF
. o GCF = Green Climate Fund
Operators Research Institutes Universities Academic Associations GEF - Global Environment
Facility
Private Sector Firms Industry Associations Banks
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‘ auznssumsulnemsivdsundavamwniameaureng
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JUN 14 fMegnmznssunsvaniiiedesiunstundeuninnssunisaningiseunsyan

MNMFIATzindsundndtsludunlouisuaz U SRR Sunumddglunistuind ou
winnssunsanniwiseunseanly 4 nqu Ae (1) Fuel Switching (2) Electrification (3) CCUS wa (4)
Hydrogen nuinneensuiiruiuiiwasldasanioreanuuiiedetundeuninnssuludusiieg
1 gy Thailand Carbon Neutral Network wazngu Hydrogen Thailand tdusiu é’ﬂLLamﬂugﬂﬁ 15

FuelSwilching ~ Elecirification CCUs Hydragen

. duw., Ww., ¥5. (Wu.)

navnuWaaasuMsausnwawnu / ESCO Revolving Fund

ERC Sandbox 2

Renewable Energy Certificate (REC)

CCS roadmap
| | i
|

nsulsenu (an.) - Green Industry Platform

i
| |

- | !
| BOI (us.) - @nsustlastinumetumsadnu
I
i i

HWBNUMASE TGO (na.) - Carbon Market Mechanisrﬁ / MRV

i
aw. (na.) - msiniv Global Climate Finance (GEF, GCF)

| . [l
N — I T -
a233., and., PMUs, amUvea:URINgaD (22.) - unUIvEIWamLNInAlulagitasulnnssy / weuun
mavausavsu Net Zero / waulew Global Technology Mechanism

Hydrogen
Thailand

Consortium

| |
| |
| |
0 1 |
Conso‘rtlll.lm / } — 3 s Tecnology
Association ; 3
|

Thailand Carbon Neutral Network
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| |
Fuel Switching | Electrification i CCUs Hydrogen
|
i
NSINSIIWERIL |
UHUWSHNUNG (stdwidon) - Uswdsnuazaiona: Net Zero 2065 |
IwliaySndWasnu WA. 2958 - 2579 (Energy Efficiency Plam: : NSNS WU
EER2DLS) *  Thailand CCS

IWURULhHawnUnolinUla-Wasnumaldan W.a. 2558 - 2579 Roadma
(Alternative EnerﬂiDEvelupment Plan: AEDP2015) p
InUHohmeranWhaevszindlng We. 2561 - 2580 (Power

Development Plan: PDP2018)

IsUlflamsaoitiEatns:on SwnkWanl

NSNS WNSWENSESSUAAIA:ANINaSaU (ONEPR)
||Hu5uunsaasumsu]aﬂuulJaqamHnummn WA 2558 - 2593
wufthnwmsaoihwiéauns:an U Wa.2564-2573 (Thailand NDC)
uRumsUSudtamsiasurlavamwniamanivend (Thailand's National Adaptation Plan)
(s1) wst 51rjurgrgmmsujaﬂuulJaaamwnummﬂ
wnuljiamsanisSaunsanssaw Wwa 2564-2573

NSNS,
uleweRaunidmusaasu Net Zero

Frontier Researd . e
ayadnem - nagné@esniumsthfimmsuauloaantsdntbsSosiiRamsWounndadu

1
ns=nsJval.
funaimsusie BCG

|
|
|
NSNS JNNLCS |
MOU avusudemsaswanw |
tuAvedivauTRRinensnsde |
PSHATIW MR TR USaU |
HRIRENS L IHaBUINE: |
|
|
|
|

I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
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_ .= + fhHuotuIMemsdidununiu adn.
AMWNUIMFAURIEIN + domuwamsdudununaziauauuiniusudse

* fhHuathHNeIR:IWwINMYMsWouuSanssuiunWs W
* |duauuMsyoassvuldszuitu
« Gomuwamsdudunuiaziauanuinidsudsy

Fll'U‘.:Bl!nSSUI'I'IS("I-'IUUEI-EInSSU
msaaiyiSaunssan

L Innovation Consortium for J + JundaumsHauuusanssulumwsiu

D bonizati * aluayumsioassvuus:no i
ecarbomzation « Gamuwamsdudunuaziauauunnwusulse

Fuel

Switching Electrification CCcus Hydrogen Others !

Sub-consortium 1 | «e Sub-consortium N

JUT 17 daiauenalnanusiuiledieduinfouuinnssumsaningisounsyan

Ul 18 uanssvaziBundeiauesuiuuiniedBuianssuiieanfiwideunsyan (innovation
Consortium for Decarbonization) lngszyasdUsznevveseieteiisinguenvulnsanauiu Leader
masgdu Facilitator upgn1an1sAnwuazddedu Supporter Musimuaunumuiifivesaiors
Aanssumdn uaznguiiieades

Universities & —» Global Players Users/Public
research centers
+  siudaWtuunuIdeuas
ujonssu
+ Training and talents

I Consortium
aunsn: ne_imanuu[nﬂaﬂ (Leader) mass (Fadilitator) mna
misfinuwa:we (Supporter)

GovernmentsJ Soqus:av Industrials
+ ulewes:auna msiundau 1. aSwawsuiauass waunulumswandumswuunua:iinalufagiy

Bus:Uu N I +  Technology integration in
* hasmsaduayu dumstau 2. éunuidauleelumsiundaunalnmass tazionsu existing value chains

msAag aananu mavail 3. adwanuassaiindvmsidoushuasmsaswlamatumsti *  Related industrial
* Regulations inaluladuriananknssuridedday ua:Hldadmurddin clusters
+  [nsvaswiuzu i A : - -

nunssUHan

F 3

1. Stakeholder engagement {local and global)
+ Demand Driven (Ecosystem Creation)
* Awareness
* . * Adoption
» Financial Sectors 2. Capacity building
3. Project development
+ Tedmology development and translation
+ Pilot project
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o dusulassadrmihsnuiidunumddalunsdundeunisannisuaesfig
Seunszan msifivarudeulessiufunmitenuiiieidesdug Tudiunes
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e wirgulgulgvessgulakavriisumiugiansudoulesiu lagadsuile
szilyuremiisauiiesesunmsaniuny

o dwfupnznssumsddaiiiendeatunisannisudesfinmdeunsyan msidia
ARYNTTUNITUAZBUNTTUNIIAUNTHAILILATYFAAYIN N -LATY AU B U-
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Tun1svi9nu

o dssandaqiuilnareynssumsiugudeyanelinuznssunisulovionis
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vhausmiu viemadunssumsyaientu elivhanudouleaiu
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2) 39918AUTINID (Consortium)
® AIsAIMUAUNUIMNLIT (Role) A151AAAIY (Definitions) TmnUszasd
(Objectives) AMNUSURATDULAZYBUINNITANTELUYBS Consortium TAdaLau
Wioasaanandlafinssiuvesan@nly Consortium uaglunisdifuausauiu
AAEIuAN TelusazsaUsTne
® Consortium msaziiunumddalu ¢ v feeluid
(1) Coordination: M3sUszauwazidenleanisvhausanfufunindiuseg e
auuayuNIIALIuAINTINA199 909 Consortium saudiedaudnlanag
ansnideules value chain uasideslossne sector

(2) Collect requirement: 53UTIUTBYAAIUADINITVDINIAAIUA Lozl
Tapudesnstuiugiuresgnamngsy

(3) Collect knowledge: 3UTMBIAAIMSUATTOAMUARISY TAeITos g
#doaffidlasadaamg (knowledge) AL uil ugnuveamalulad (Core

Technology) BN suwiatuaAnuuazUszaunisaliingg
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(4) Plan and foresight for future development: N15313UKUN A Equ/]ﬁ‘ Loy
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. A = = ! % 14 (%
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anwagnsaniduaunidunis ¥ Demonstration %38 Scale Up (Pitching
project /grant)

(3) Industrial Consortium A19%L1UL3 89 Execution Project L aliiianisld
Usglovunsonsaniuauase wazlilgnisiaumalulad

® {AzNITUNTT (Committee) N5IUTINTDYALATNA WFDUNS comply Toyaves
Consortium 3INN1553UNAY kazanasiaumalulaguiazngy wonainidl
AITINITIINTINTBYA input 1199 LTBLTLAANITH BLT BIVDIULNUT UINI S
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South Asian

® ATANYITURUUNTHRILIIATINISIUANRUINIAYAIAREIUuaan (Eastem
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1) Fuel switching & Electrification
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Wawuinnssuieanineseunseanlungy Fuel Switching uag Electrification
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® A58 CCUS hub & cluster 19lugqu Source wag Sink 53u%19d CCUS center
Weidugudnandlun1suimsInnisuasineunsnug

® A usUANNTINTBTEIINUSEINANIY CCUS nsensiandsnuladinisussaiuiu
Usemaluandeouitesaufudayin CCUS ASEAN 3y
3) Hydrogen
o ufudesinissudulunisiuanununazadie Consortium teazliiAnaay
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40nAd 03 UIENINe Demand AU Supply taseaazdesliad Demand 270

o w ] o [

qmmmiﬂmjLﬁumﬂmmmumiwwm Hydrogen Supply

>

o Tunsealves Hydrogen ﬁﬁmﬁam@uiué’wmzm%‘aﬂwaﬁuaajué"s neldade
“Hydrogen Thailand” lngnisaniuaunislunquindunisadisuazdwasy
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nalnn1sanenenwalulad (Technology Transfer Mechanisms)
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Green Climate Fund (GCF) ag Global Environment Facility (GEF) 1aed National Designated
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UNFCCC Technology Mechanism ' UNFCCC Financial Mechanism \
+  Technology ( 3 ( 3
CTCN assistant ‘ GCF ‘ GEF
International +  Info. sharing \ J L J
level
NDEs NDAs

- Policy/ Roadmaps

- + Pilot projects 1 — ( N
Focal Point Focal Point
MHESI NXPO ONEP || MNRE
Domestic T ~_ GCF = Green Climate Fund
level GEF = Global Environment Facility
Research . — NDA = National Designated Authorities
Firms Universities T~

Institutes ~— —_———
“~___[ Other Domestic ‘

CTCN = Climate Technology Center & Network \ Fund Resources J

NDE = National Designated Entity
JU7 19 nalnnmisieneamalulagiunisilisundamningleniandsussmerumiisUssaumanvesssme
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3) 2ausudszanuil CTON afuayu tnaaliii US$250,000
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5) anuansalunssunalulagvesuszneunisuuinnaisuasidngdauuinidanina vivli
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- Policy . dUW., WW., B5.
- Funds » TGO
- Incentives =« @@y, anad., PMUs
- Public awareness * BOI
- Regulation T
RESEARCH INSTITUTES
& UNIVERSITIES FIRMS
Joint R&D program - Technology & innovation
Technology localization management

Human resource development - Management and planning
Research network t

~ Global Technolog}-
Transfer & Financial
Mechanism
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1AINNTIINTLEAUD
% a & ¥ a 1 a 1 o ] Yal
o yananmsiiwmaluladiluwar Arsaziinalnnisaawasuinviegrelsiiianuaiunsalu
nsAnA il wasdiulsanalulagmelusuian

o SyarsatuayusulasiaieiiugusessuiinIsaeneamaluladuasnsiniuimalulad

M3UTEYIBIUZUANNT “Innovation Roadmap for Industrial Decarbonization”



(%
Y

N

i luwsaznquiiUsziiunsedonuzidnanizisaludl

1) Fuel switching & Electrification

2) CCus
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1%
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Fon3oamuluan1indwii eaduauussna (Acquire/invest in startup to
support business) IngdynUszasAlioisan1satenanmalulag (Speed tech
transfer) fin9g19L9U EA 593U AMITA Wawuanes 10 U7uIuiN
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waluladfnsarenendiunasidunaluladdmsunis Scale-up wagn1svin
Demonstration
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Susu Inegsimunnuyssineduls

dadsunnsas1awazly Local content

3) Hydrogen

fia1sanldnaln PPP Model (Public-Private Partnership Model) #aifunssau
amusEnIesguastensuieldlunisiatazaenannalulagndfgy vse

v & Ao & 4' o v
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wialulaBinausunslulnum aunsols

nalnemaUsnAfilifinsaiuauumantsSuls
Price going down as g
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winluladlin ety
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RD&D Inception Mass Deployment Consolidation
J98 Wruuniassuiundaunalufag nnfulagisulasumssausu msiuindaunaluladuavanena malulagiBuiuaviaaue

* NavnudaEsLInenmans FSeuasuinnssy Renewable Energy Carbon Market Mechanism

» navnuuinNssUIRBatAHNSSL Certificate (REC)

* NRUNUINDEVIASUMSaUSNEWAU
sniuanszindrsunms

ESCO Revolving Fund lhtﬁﬁuqﬁu/iueh‘lu 9N
odn, SKSuwaaiNams
ansUs=lestoniumaEiauland dvaan

uana nsilfdnalufad CCUS

snduansyundrsu
ol - | d
wsavnsaunsaindudun
davthiznon adn.

JUN 22 segnalnatuauusunsiulunisaafieseunsyan
(M1 Truvileg @87y, warainuan sussgdmuInalnnmstuiunsisulUawningieinia delae aw.)
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nalnaduayuunstuiifeglutihgtudildannsesiuaudomnisveensuldiamun ung
nalndndudiezdealdsunsusvdsaliiuseaniunisalludagiunazsesfuaniunisalluouian
wenanil msinalnlmifesessumelulatuazuiansslval fedu Feldiavenalnatuayudunisi
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RD&D Inception Mass Deployment Consolidation
398 wuuntassuduindaunalufag nnfulagBulasumseausu msiundaunalufaguazvenowa mafulagButiuaua:aum

‘ Flagship programs ‘ wuijoanidech International

Renewable Energy
Certificate (I-REC)

ansuslosimem@dssums
awnus:ezeniuinafufa@ni
ANUIdeBvay wu CCUS,
Hydrogen

JU7 23 Jaiauenalnatuayusunisiulunisanfiwisaunsean
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1)

n13vefuUNUATUAYUIIN Green Climate Fund (GCF) it endndadunanu Green
Funding 98sUsewnalng dmsvduasunisimuinazatenenmaluladniu Industrial
Decarbonization n15%11 Demonstration/ Scale-up wagn1siisosluldmuass
AITNATUDIUNA W UIINANUTENANITINANTUNT LW UNEP, ICA, ARENA, METI
waznauAuTINiiowlad-a1utne WWusdu Tneunsuasuanunsaandunisiig an. 1o
M3 matching nalnnensfuseiuunnAtusesussmaiioatiuayunis transition
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lassmisluguiuy Sandbox et
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Dusauns

lgnalnnisiuuasiatasusu (Carbon Pricing) NRBITINAUNUITNNOLN FaTaudians
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& ] oA 2 A v ° o &
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Fuel switching & Electrification
®  yuMuULAzADUNUNMTATUAYY AuuNTatuayusioniigIunzaNvsall

o Jannainsdoungliiin (Power Purchase Agreement: PPA) 109195551917
(Natural Gas) A @4NUNIUNYNUIEA1Y 9 TUBANVBING WIUNIWADNLAL
UsLANTNINNWANUY (AE&EE)

° m'iﬁmhSﬂwuaﬁuauumiﬁmﬁW%aLauaIﬂiﬂﬂﬁﬁLﬁaﬁuawﬂizmmﬁ]’ml,ma'mu
Uszlnneings (Proposal Mentor)
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Technology LU Tax incentive %39 5% rebate

< &
auiululseinudu

ngu Hydrogen

awdaaulumsimuauseiavlalasiou (ndsnudemas) asiinguunenisivun
Uszanlalasaudmiunsléidundanuniedemds waznisdvuauinsgiudigeg i
Rendedliaonadesiussivanauazmnzauiulsumalng Wediiedosezldisiounis
Usuldumsgiusanand
ArsfinmznIsunsndefunduueanosediiimaulsseninemnsuasdemdsdanineen
nfusgadaaulunisuinssanisnmsn Inguennsuimsdanisiesndnuasly
lalnsiaudundinuuanidomdsoonaindu

A2598iin13r LA Standard/ Protocol mangautunisdiiiuanuiiasiiad uluauiag
iieliynairdiuiiisidestdiimswiennissesiu uaznmshusuldifielyivn Sectors uaz
nnneduthludftRedrstimnudnlatigndesuasnsetu

nsmusImduululsany Iraunsoudatuls Ineaistdununisndaliiiusiaiailii
dieagliiinlulumuimundanunaunuiasndsnumaden (AEDP) ssly

A58 N199194HUN15a3 19 EIAULIT 850395UN15W1 Scale up wagn1sATuIIUA1Y
Hydrogen Tusuan
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