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Upstream process - N3$UAUN1THAAUANALLA
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Downstream process
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7iun : https://www.eurofer.eu/about-steel/learn-about-steel/what-is-steel-and-how-is-steel-made wa¢ https://www.krungsri.com/th/research/industry/industry-outlook/construction-construction-materials/steel/io/io-steel-20
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Circular Economy As a permanent material which can be recycled over and over again without losing

Steel - the permanent material in the circular economy its properties, steel is fundamental to the circular economy.
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Source: https://worldsteel.org/steel-topics/life-cycle-thinking/life-cycle-assessment-in-the-steel-industry/
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anamnssuwman nadunguanamnssunaniivanUaesingisou
n3¥aNUBUAUEN 5179 7 % Yan15Uaesfing CO2 NanuAYas

AAgAEIMNsIAINLlan (Yayaan WorldSteel Association,
2021) Tnsgnanunssananuasdulidndiunsuanuses CO2
g9an 54.1% Waguiunsuaaudasy CO2 Nanualulan
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Figure 1.1: Estimated steelmaking CO2 emissions per region (2019)

731 : Global Efficiency Intelligence, Steel Climate Impact - An international benchmarking of Energy and CO2 intensities, 2022 and Deloitte analysis.
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Figure 1.2: Proportion of emissions per stage of steelmaking value chain

Figure 1.3) Top 10 steel producing countries in 2021
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Source: Based on data by World Steel Association (2022).

910 Steelmaking value chain (3Uf 1.2) undsivdes CO2 gegaunamnnisldauiilunszurumsndamanluan |
Blast furnace (BF) uagian Basic Oxygen furnace (BOF) lasniswanmanuazivannanuszana 70 % vasl3una |
- g - |
nsudmmanneuaalan azldnszurunsudauuu BF-BOF (Yoya au U 2020) |
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awsnvasmalulagnisuanuaniuldagiu

welulaBnsudamanduii o Tegtuasgnudniulngld o dummén augud 4

Toun

1) m3Iaguuanlunszuaunis Blast furnace (BF) [70%]

2)  mswAeawaniiinaumananilodasenmasuluiiuuy Electric Arc Furnace
(EAF) [23%]

3)  nsHARMANAl8n5EUIUNNS Direct Reduction Iron (DRI) Tagld Natural gas or
coal [7%]

TnaUSunas Carbon intensity Tngsadevasusaznszuaunisiduansly Fisure 5

BF/BOF

201 COut

241 COaft

Scrap/EAF

0.4 1 COut

Global Average 1.7 1 COut

Figure 1.5: typical carbon emissions intensity by process.
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Ironmaking olorcoal B biast __oil - e y
- C. shaft  rotary kiln fluidized
furnace furnace bed
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air Yo stezl Altarmathe ¢ 5. recycled
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{ 5] I % u
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Figure 1.4 - Steelmaking production routes (Worldsteel 2020)

NITUIUNSHAAUANLAZIAANNED (Ironmaking & Steelmaking) #iazanns
UanUdsefinaiFaunszantunisudawmannalan wazjsgniswdnmaniivanudes CO2

o

—_—_———— -,

' = = oo a o
NgUR 1.2 wazgudl 1.5 naudirvesiudamaniulan Janeneiuuazenann

e https://www.bhp.com/es/news/bhp-insights/2020/11/pathways-to-decarbonisation-episode-two-steelmaking-technology

» Global Efficiency Intelligence - Net-Zero Roadmap for China’s Steel Industry, March 2023
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1,384

1,421

2016 2017 2018 2019 2020 2021

B Froduction M Import Export =e@emAcparent Use

2022

1,487

16,331

2023

1,478

Source: Iron and Steel Institute of Thailand (ISIT)
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ANAYADITUULATEFNT

——w,

Steel
scrap
« Local Semi-finished Steel**
* Import ' . Billet/sl
» Slab
NOTE **Semi finihed steel products
Import raw ;""j;OF:gf;?“ ;::' :;s:-
material
- Billet ﬁ
* Bloom
+ Slab Energy
 Heavy fuel oil
- Natural gas -’
* LPG

Finished Steel Products
o Long Products
e
« HR section
« Wirerod
.

Seamlesspipe P

o Flat Products
« Hot-rolled coil (HRC)

R
(o

Cold-rolled coil (CRC)
Metal coating
Welded pipe

1A99A3 1990 99AEMNITUMANANTTATUNANENBNITHEALT 3 NEU AUFUN 1.6

| VCEC—

’
\

(Produd Groups

« Scrap, iron ore

+ Finished steel
(Stee! bar &
section and
HRC&CRC)

« Steel VM

J

/)

WA 1.6 : Supply chain structure of steel industry in Thailand

Tlun: https://www.krungsri.com/th/research/industry/industry-outlook/construction-construction-materials/steel/io/io-steel-20

nauwamnmmmamwuﬂu 2 ﬂﬁ&ﬂMﬂJ mu

2)

WaNNT9812 (Long products) Usenaunae
< 1 1 < 1
wianuvialugy (Bloom) wazianuyieen?
(Billet) FaUuwannsdnsazy whndmuaiman
AMNAANINIE9UTLANT LU IANLEY
uazmanadn lnedudnmannseenauu
I 1 d'd 1 d' =
sonunquifinviasunaznguilifivnuasy
I Y a & Ao ) v o
nqufuanmanifivivasuliiuzeudiuiuu
ASNAATIAINGT NIURNANS UIRANNTIBND
daunngnldlunanaaine
wiannsauuu (Flat products) Usenaudae
WAANWYISLUY (Slab) Fudumandunans wag
WARFuaimANLUITUINIANUTISLUY LU
< A Y < T | < Ad! 1
wdnuruIniounasvanueiusadudeglugy
YaUNANWHY (Plates) wazwandau (Coils)
a [ I's < 1 1 Y
nanfuamannssuuduIngignléidu
Fudiu/duUsenauveseueus
159 INAN wazASaeans

11


https://www.krungsri.com/th/research/industry/industry-outlook/construction-construction-materials/steel/io/io-steel-20

1.5) vlagunuvasgnannssaaning

FTIIN

NauaaaKNSSULKAaN

[ %4

Share of Steel consuming sector to the steel demand

Packaging, 6.0%
Machinery, 7.0%

EE/HA, 8.0%

Automotive Construction
22% 57%

JUN 1.7 dadrumsuilaandndudimandniagulugnaivnssusiaiiiod 2565

Source : Iron and Steel Institute of Thailand (ISIT)
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E24
v

TA396519099AEMNITUMANANNTATUNIUEIBNTHEALR 3 nGu Al
O gnamnssumintudu - nmsngeduusvdnliulansvin (ron) ieldiliy

Fagavlunnsuaamannd ludagdunszuunisogamaniléiuuniign o

wuu leun

v mmqemﬁmwu Blast furnace-Basic Oxygen Furnace (BF-BOF) Ing
n1sUauduusivan (ron ore), Coke uaz Limestone t41g Blast
furnace auldindnaenulugvasinminuasumad (Molten metal)
wazlourdrgnszurunts BOF Tunsdiidesnsiluneduingiuvas
nasiutaulany (Senduuaniin (Pig iron)

v m’qu‘imﬁmwu Direct reduction Iron (DRI)-Electric Arc Furnace
(EAF) WlunszuaunsiihAunsminiiiunstudeudu pellet
Uauidnginn Direct reduction lagldfinesssuymniunseuiunis
wandadu CO + H2 wtailuda Reducing wialildtinmanviasuwan
wazloudrgimmasului (EAF) uasnszulrumsuiuanmauaudn
vauwan uldeanunlu wanuiaan(Billet) wanuvislug) (Bloom,
Beam) %38 wianuiauwuu (Slab)

Iron Ore

- Elactric Arc Fumaca
- Produces molten sheel, Steel Refining Facility

@ >
&+
Ay
Coal Injection Natural
Gas

4+

metallic iron
from iron ore.

Basic Oxygen Furnace
Produces molen steel.

Pig Iron Casting

Produces molten pig iron from iron ore.

Continuous Casting:

»M—r

Slabs ‘Thin Slabs

* % -

d  aeamnssuwmdnaunans - Wunsinamudnuinasulumnluin (Electrical arc furnace, EAF) danwiinain Blast furnace Ao wdnnyunsawmanfinuauiuiawmanidim

< 9 < ° 3 < P Ay Y ' 2 qve | Aa o | w ° % P < " e . <
naauaratgtduuILian LLazﬂqﬂqiﬂE\‘iﬂ]mﬂqwuqLﬁaﬂimﬂﬂ‘mﬂ']wwﬂa\‘lﬂqiua?N']‘uﬂ']i'ﬁaaLWaﬂIﬁLUuLLﬂQ%NaﬂUﬂJZLLﬁﬂLLﬁ\?ﬂUﬁﬂﬁJﬂqiquUél‘U\ﬂu lﬂLLﬂ LRANLENGLEN (Blllet) LAanN

wrisuuy (Slab)wanuvislug (Bloom, Beam, Blanks)

Source: https://dit-km.myreadyweb.com/article/topic-42048.html
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O answnssumdniulans - Buanaisiimdnuviadn Billet) wanuvia N
= < 1 1 1
wuu (Slab) vivawmanuvisivg) (Bloom, Beam, Blanks) undauidng [ et
W1 (Reheating furnace) walvindnudounazlowdngnszuiunis Sy RN W Raite "
= . . a % o ] .
39 (Rolling mill) auldidundndasivandniagy wu Y] 1t '5 Stip il ‘
‘/ Reheat Furnace

wianueuIAZau (Hot rolled plate) . . Pickle -
v wanudusaseuvdagdau (Hot rolled coil) Pickled and Olled Cotls

< o < ) !
v’ wmAndu (Steel bar) wanadn (Wire rod) b (e E] = - ﬁﬁrj ‘.‘ J
; y y sl AL L ) Cold Rolled Coils and Shels

wianfildainnisvuguieusnatihluanvunnaswiseduguiy (Cold

1 = < = HEH TI'I‘.'ali M
forming) 13U N13530L8U (Cold rolling) N15A9aIA (Cold drawing) > « Coating m:gFinishing Lines

n3zUUN3AUUEY (Cold forming) \ludu auldidundndneivan
d” < ]
YUFULEUY LU

v’ wdnuweiusadu (Cold rolled sheet)
v wdnusiuaduasdadau (Cold rolled coil)
/ < . [T
adawian (Steel V\!’lre) Wudu Blooms and Bilets m:ﬂua@j EE
1 = < = = = a < Y
N3ILUIUNITNBIINATTVUIULEU A NITLARBUNTDNITYUNINANAIY \‘
Rollimg Mill - . -
e (D

Tanzduq wu fyn densdlavcnaudensd-oglden Wudu 3938015

guaralunisyuluinlanzuasuazaie (Hot dip) Wsansyudaglni

. Yy o 1 a o 4 < =) 1'% 1 < 1
(Electroplating) fild fivagen@ndnuimvaniagou Taun wanuru
wHauAyn (Tin plate) wanuruyudinzd (Galvanized steel)

Source: https://dit-km.myreadyweb.com/article/topic-42048.html 14
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" CBAM

UININITAEATUBUTIUNTULAY (Carbon Broader
Adjustment Mechanism: CBAM) #insenusiagidsaandudn

Wian
N

P
National Carbon emission target

Wananevaslssinandanisan CO2 emission sjag

wWaniune Carbon neutral wag Net zero emission

-

Thailand Taxonomy
SUN. FAUAUNUIBIUNIATTUALDNYURAIUINIATFIUNITIN

oa a do & = a v a4 g
ngufanIIANIIATEgRINAdafadawIndan inaunsauly
nsdunUsEnianIsuNAATEga 1Balin1ANIIRY

o a 1% a = U e .

dansaanduuaiunsluinenuddiu (Sustainable
finance) lAagdivszandnm

p
Customer’s needs

v ¥ a a o ¢ & o9y
AAABINTITVRINAIANALEUIINANRASUIIANN T
AaMudAyRan1sly Green products luiuduazniswaig

F sy
laseadeiugu (nfrastructure) AN
-

wnsn1sitasiulildudnianududuvasnisudas CO2 (Carbon intensity) g NinananUszmanlisidanvundiu
N15Ua0Y GHG MdueIn NI TUNUEUATIUUSSINA 1Y 31M5n15 CBAM 984 EU wazdnuatguszine (USA, UK,
Australia, 48z Canada) fimaasudsauld asluwssdundauliiianisuiulanszurunsuanuannalaniiyeee

Embedded emission

319 WU, MsAsunUasan1ngiiania (Climate change act.) slagtuegszninsiarsanudleuiuuss Tnenmuali

AAgINY/FUTENaUNIAaeTenuUTInansUdesfingitaunszanuasaulmunenisaiiuenuaiunsivasuudasanm
a = v o 3 a =] 4 ay S

QiNA FIUIHANAURAIAAISUBLLATARN, N1BATUBY (Carbon tax.) waznalnnsieuieasusu (ETS)

Uagiudin1sdmiin Thailand Taxonomy Tunanasauwazaiavudanaasadio 8.0, 2566 diussezaaluaziniin
AsauAguATAdILBUY Thun AAgnaunssy neasnssa Wudy Yazdigliniagsiannunuasuiuguuuunmsaniiugsna
GRgsau vazinansiuaunsaldiluwumislumssanuuurdndue Wi asaisuliivedewinday (Green bonds)

a a4 A o v v v éa o v ¢a & a A v < 1% o
Auaiadawindan (Green loans) nannsndeaninefifunindnilulinsdedauindaulunanuseiu (Green asset
backed securities) uazavliFidya (Green indices) FeazylaiiuaNuiLYeiavaningsialnglunaialan

nHan1sasEuIiaalulssmaielnganizlulssmannmuiug ddadiu
wnndesedilianudifnseUszinududwnndsulidniwadenisanauladodudn
waTUINI3 wazdulugBufTeunsTudMTUEUAIMITINgAUNTUNGN Green

v

products

Source: TnavuATAnE “wnTiugsAanazanannssnlnall 2567-2569” 1aa Krungsri research [January 2024] uag https://www.krungsri.com/th/research/research-intelligence/esg-survey-2024 16
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2.1) 4M5N15USUATISUIUNDUIINNTULAL (CBAM) A

NAURAAKNSSUIKAN

CBAM (Carbon Border Adjustment Mechanism)

CBAM %38 ‘unsnisuiuarsusunautramsuuay Wunnsnnsianawglsy (EV)

fuunduiiassadensivlamaasegivegradufinsfiudandouliuniuszmegéuan

annnelsy Wiunslduinsnisnigansveu lagazisennuasssulisuangundiaud

ﬂsmwﬁﬁmiﬂdaam%uau“lunizmumiwamqa (carbon intensive products)

173N CBAM gjsaisannuwindisnvasduyusaimsvaussninsgudinigly EU Aifinns

ﬁ’qﬁu’t%’szwmi%amaiuaiécyjmﬂdaaﬁwﬁaunszan (EU’s Emission Trading System :

EU ETS) Aududiindanisuan EU runsuiusamanivau Taefidnguszasdudn deil

1) wivedlasiunisifia Carbon Leakage (n15éenisuaseiiwisaunszanludaselu
anuiiviaussmaty Wy nsthelssnugasminssumindutanysamanta (du
A Wgussmelva (wu Ussmelne) Aifiszdfunsudesfineizaunszanluussme
nUsEIMALANLIN)

2) ielimandstussnineduaznaumanslunazuanannmelsufianusinfioudy

3) ietesfunnindrdudiivdesfnusaunszangadaunlungy EU uazadreny
aszvtinuazldlalunisan CO2 emission vasEHAnFUATUAN EU A8

Source : https://www.bot.or.th/th/research-and-publications/articles-and-publications/articles/Article 15Feb2022.html

U

fiun wWhune waglaauddy
LUANTES CBAM 1ARTUWEa91n7 EU Tdnnsnisannis
UdosieideunszanuazaimanaianiUasufngdou
ﬂizﬁ]ﬂ%ﬂuﬂ 2005 (EU-Emission Trading System : EU-
ETS) Fedanaliduyumananaudinielu EU gty {udn
aelulszimavisaiudsdnduiesdegiunswanosnly
wonUsewnd EU ionanausludnuasiionty wads
Aumnauduf EU

EU 3siuunfnfiazdafiun1® CBAM wiolsauddividiun
Tu EU diosgnansiudunuilinainnsudesiine lu
ASEUIUNSHANSY WasnwmNaInse ULt uYe s
wanlunguUszne EU uagtilensedulviussimaduquen

@32

nauUszimaluannamelsylinnudfyuaraulalunisan
UanUaauMatsaunszaniiinannnisnandusinig

17
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2.1) ¥1915015USUAISUBUNDUDIUNSULAYK (CBAM)

2.1.1) NANIAZLUIUUVDIUINTN1S CBAM

FTIN
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guamnssuidmanglussasusnuay EU-CBAM

o ©
¢ @

Iron and Steel

Aluminum

[5)
L/ 1N

Cement

© o
B A

Fertilizers Electricity

&

Hydrogen

EU-CBAM

* szaziUAuuru (Transition Period) (1 Oct. 2023 - 31 Dec. 2025) gundrdudndmuneg azsas
seudsuaduainga Imaé’ﬁ%%’wzé’alsjﬁae%a CBAM Certificate TusseziUasusinuil

* szazteduldunmsnisegnafinguuuu (1 Jan. 2026 WJuduly) e'z’ieé'ﬁ'lL%"mzéiawmmuﬂ%u'lmmi
Y1191 Embedded Emission waza CBAM Certificate Usznaunsigh Tagsianvas CBAM
Certificate azé’w%ammﬁmLaﬁaswéﬂmﬁ%aemﬁamaiuaqwu'lmﬂdaaﬁ"wﬁaunizaﬂhmmﬂ
mi‘uawaqawquiﬁﬂ (Weekly average auction price of EU ETS allowances)

qamww?mﬁﬁ waeea9 US-CBAM

LI

Cement

-

Iron and Steel

Fertilizers Petroleum

a &

Aluminium

Hydrogen

Glass

Petrochemicals

Pulp and Paper

Adipic Acid

Ethanol

US-CCA

Adstuinfounguranenisudsduiiazann (Clean Competition Act: CCA) visaonaizenlddndu us-
CBAM @anguanesananiuuanalnnisufusiaiaifuauludssive (Carbon Pricing) dwmiugiudiil
wanluanigs uaznalnnisuiuarfuautransuuaudmivaudindildndenududu Energy-

intensive import) JagUiusnenguune CCA dapsagszninenisnansan lagaiadnassudedulydlul
2569 (A.fA. 2026) lagFundrazdesdiszardmnnsudesasuauvasdudiinduiunug Baseline

Tugnaunssuilug Jedaiausvasydianiivualisny 55 USD/Ton.CO2 el Uszauiiinaulafan
Baseline azanawny Uaz 2.5% walilmunenisaanisuassaisuauiinnudusiniu

Source : Department of Trade Negotiations (DTN) htips://www.krungsri.com/th/research/research-intelligence/cbam-2023
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2.1) 41M3115USUAISUBUNDUYIUNSULAY (CBAM) ~718
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2.1.1) NANIBAZLURINNYDIUIRSN1S CBAM

0 1103113 UK CBAM (Carbon Border Adjustment Mechanism)

HM Revenue

& Customs HM Treasury

-y Y] (%) agll 1 :;' < = 1 v A v o Y

* Sgunadenguusznialuduil (18 5.a.) F1azFUAUATEASUBUAUAUAIIIYIUNNUITIAN
Aelul 2570 (2027) Tngn1EnINa1InsaNiseniI “u1nsn1sususIAIAISUDUNauTN

99 a v 1 =Y < < [ a A +

WIULAU(CBAM)” gATaUAguaUAnaNanwgeluanaIunssaman, wannan, azgiiilley, Jy
, lalasiau, ws1dn, k9 WasTLUUN
iy [y yva o a & v Y Y 1 Yo v o a o

* Sunmdenguladasuieanudamiuanngldqulaide laun dunda, Aunu §3nadus yaea
1l IUnwdunE asdnsnsdn wazdddulideduy wesurlaunaswasaiufniiu

Introduction of a UK carbon border WNYINUVDLEUDFINSUNITDDNLUUKAZNITUINITNA INNITUSULIALAUAISUBUVBIENTY

adjustment mechanism from January

2027 21041505 (CBAM) dvisunisusenaldluTudl 1 unsiay w.a. 2570 (a.6. 2027) Tneld

WASUHIAMUAALAUAIUATUN 21 TUIAN 2567 B9 1281 23:59 U. YDIUN 13 3.8, 2567

Consultation

*  Awn1snlunansAuAnLITY https://www.smartsurvey.co.uk/s/CBAMconsultation/

Publication date: 21 March 2024
Closing date for comments: 13 June 2024

OFFICIAL

Source ! https.//www.qgov.uk/government/consultations/consultation-on-the-introduction-of-a-uk-carbon-border-adjustment-mechanism 19
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2.1) 4195N15USUANSUBUABUTIUNTULAY (CBAM) il

2.1.1) AAN19azLU2ILUVDININTNIS CBAM

Safeguard Mechanism coverage 11M9N13 BCA-Australia
Large industrial facilities
NEOPE 1 SiSHIONS 2300000 tC0e * Jiadudl 1 nsngau 2566 samasdeldusulsInguIneigIuNInsns

Around 215 facilities covered o o - Y o, Y
UnUasdauwinday %38 Safeguard Mechanism (Aan8e ETS) AN19UA L1

Australia’s emissions 2020-21
484 Mt CO ¢ Wasta <1% = 1 . o e
| O g Gy QNFMNITUNIBLI1UBUIALAGY (Oil&Gas, Mining, Steel, Cement,
Other manadactinring 1% .
R Transport) lusaswnsiay Nin1sUaay CO2 UNNI1 1 waudusay Aaq

Cement and lime

Iron and steel
1 < v 3
[Lwi;".;\i!i' ' Chemicals

anndune (baselines) ¥a9n15UagAUSoUNSEAN WD LidDAAADY

Transport

Autdmugn1sanfvisaunseanvausemalila 43% n1elul 2030

Metal ore mining

Non-ferrous metals LLazL‘f]u@quﬂ’]Eﬂu?J 2050
*  @19AN19AME Carbon Leakage Review LaZldMinfan 1 ugnoosasLaY

Coal mining

T dU T8 g TaAUANUYDINGUAFINNTIN HNIQAAIMNTTULS

Usznalng iaRneIEINIIN1ITINIUINSNS BCA (Border Carbon

Oil and gas = = v = =i
" Adjustment) va920dIn5LaY (Fsaa18e CBAM) laedl Timeline 132

Anwuazdmituuameliuiasnniniaizuesesansiaenteludul 2024

Source : https.//cleanenergyregulator.gov.au/home/schemes/safequard-mechanism 20
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2.1.2) NanseNUsanisaseandua1vasinenlelauinsnis CBAM U EU

%’agamidaaan%aﬂmﬁdaaanaué’ﬁmmﬁﬂmwm CBAM U EU Agusid 2560-2565

yaAIN13dIvaNdUAININIIBATIVBININTT CBAM Tundaszd (x1,000 USD)

Hayal 2565

No. dudn — - - -

2560 2561 2562 2563 2564 T s
1 Manuasmannan 296,544 341,460 285,747 210,939 268,736 369,309 1.64 0.13
2 ogliny 57,101 58,266 79,272 63,439 05,585 108,505 0.48 0.04
3 1 10.62 0 0.25 0.05 13.65 9.82 0 0
4 T 9.10 17.93 4.97 5.39 1.92 0.13 0 0
5yl 0 0 0 0 0 0 0 0
6  lalasiau 0 0 0 0 0 0 0 0

594 b AUAT 353,665 399,744 365,024 274,384 364,337 477,824

syuAualnevidseanly EU

suduATinevidsasniulan

19,583,796 20,824,688 19,672,051 17,471,856 21,289,366 22,556,944

235,930,737 250,733,977 245,469,659 229,251,380 267,095,083 283,779,785

daya a1 U 2565 Lilaiigun1sdeaaniudininsen1siininis CBAM Wisuiuuszananisdeeannaanliglsy vse nmsdseanvisnualulan dadadndelidaduiAoudiem

Source : Global Trade Atlas Uszulasalag d11nauuleviguazemsmansngsa)
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2.1) 11R5A15USUANTUDUNDUTIUNTULAY (CBAM) )

2.1.2) Hansenunani1saeeandun1vaslnenielauinsnis CBAM U EU

14

ayan13aeean ol U 2565 IngdiaandiuAnn1usien1svas CBAM WU EU Ussanau 425 d1u USD (14,712 d1uuim)

SERENAL PR

- CEMENT

om—
25 K6

uazlalnsiou

[~ < | 4
wmanuasivannan

$320.07 81U USD $105.31 14 USD $0.02 &1u USD
(11,069.31 av.) (3,642.16 av.) (0.9 av.)

nedsoenty EU

AR 7.28% Anu 3.93% Anu 0.01%

veanidseenveslvelygian voansstesonvesineludlan veamsdseanvealnyluglan
v

¥ _ o 2 a o d < a v g & do w & & & a W < o
Audanuaues EU-CBAM ASAUARNAIHEASMINIINMANTAIEII8NTT 819 Asuzuazussaiud azy tan Mindlewan Falugudlunaaawmanitlng
depanludiannnglsunniigalull 2565 aaadruluie 6.9 nluAy sasasunAaNanduTwaNuHLSAvdsmannd1lFalin Ussuna 2.6 ullusu

Source : https://www.krungsri.com/th/research/research-intelligence/cbam-2023 22
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2.1.2) Hansenunani1saeeandun1vaslnenielauinsnis CBAM U EU

dayanisdeean a U 2020 nguuszmalusdeudseaniudumaniy EU

Indonesia

26%

Vietnam

42%

Malaysia

2 3%

Thailand ' Philippines

8% 0% (100% = 734,905 ton)

Source : ASEAN Steel import and export in 2020 9avilag SEAISI (South-East Asia Iron & Steel Institute) 23
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2.1) 415N15U5UASUAUNDUVIUNSULALY (CBAM)

2.1.2) Hansenunani1saeeandun1vaslnenielauinsnis CBAM U EU
HANIENUABNIATINALALNIAYAFIUNTTNVRSINY

*  Short term : HANTENUVBIATNIS EU-CBAM siomadsaaning u noudideilsinnntn finraawie 5 nguaudusniiunnsnis CBAM
AsouAgY (WiAnuazmannd azglidien Jo nazudlnih wasBaud) yarAudidseantuds EU tu Amdudadoumi 2-3 % dladisufiu
yaAdsoaniaviuavasingly EU w309129 < 1 % vesiunanisdseandudniveiaiualunaialan

* Medium term to Long Term : uddmansznusanindeaninedslininin winisisaulduinsnis EU-CBAM udyananiiou
Q’U'szn'emm's‘l‘mﬂlﬁ’m%mw%fawiammn']sﬁ'm?ﬁLL'mé'mwhq61 TusuIARTiUssmAB L MasenszauaInsmMsaudawindenludnuas
ety muuunliuasiiansvasannsnis CBAM Tuuszmesineg fafina1auiudn seudananIsnuAsnIAgINILAAIAAEMNTTUYDS
Ingiifisfisnisdeoanagnauivey Fesludunuiigaluvesindnuazddsoonineattauivey sausrldaelufunsusafiuuasnesny
nsUaavUsssRieifaunszan, Aldtieduenansingg, Arldanelunisuuusanssuaunmskiaiioan CO2 emission Wudu wenainil
Tuszazenadunuanaavgiinanszuiiveneiuaandranndedu Tnslawzlunsdiigusznaunisinelisansaudunssuaumsnanvie

sUnuunsaliugsianidenndasnuuInsgIuvaslan

Source : https://www.krungsri.com/th/research/research-intelligence/cbam-2023 24
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2.1.2) NanseNUsanisaseandua1vasinenlelauinsnis CBAM U EU

HANIENUABNIATINALALNIAYAFIUNTTNVRSINY

NaNSENULYIay

NANSZNULYIUIN

A, NIARATIMNTTUATHER
1) Aunun153NNn1891U Embedded emission wualu 2 g
1 = 1 Y o = a . . P 14 1Y a v A v 1
* dauusn fie AlgInelun1sAniiunisuszliu Emission M9139gRaeideUTEnnvInendnunYag
Ussliuuazininseny
* douindes A N159139ENIUFIUYINIFUTB91897U Embedded emission lutasndeduldunnsnig
WugULUY

14

2)  funuMsdeaangedu :

1'%

d99anduANNAT Embedded Emission §4n31A181A5311989 EU azfasdng

[
=

e

AUy
3)  arwamnsalunisuteduanas anulafindnsueiiusununisuanusass GHG emission Tusziugs
4)  anudssssdudfiiuniinainvesine Lﬁaemn@daaaﬂmaaﬂszmﬁuq%ﬁﬂtﬁaenﬂsdeaanlﬂ EU
B. fuilnadudn stezsenailenadedudiifinagedu iemnmsuiuivesdusznaunisitieninisdeaanty
EU wazUszmedugiinasasiiunnsns CBAM wuigaiu EU

9AANVNTTUNINAANIINITWAIU Green products
WNEEe 99ANS/USENTTSTUUNMSUIIISIANISANS
Uanusos GHG Emission aglusziuiian dexldsu
Uszlevififianuaunsalunisudsdusazauise
devanlusnarnfitlunnsnsmanile

Source : https://www.krungsri.com/th/research/research-intelligence/cbam-2023

25


https://www.krungsri.com/th/research/research-intelligence/cbam-2023

2.1) Y1915015USUANSUDBUNDUTIUNTULAL (CBAM) e

2.1.2) nansEnusanisaanduaivesinantelduinsnis CBAM U EU

N15UDIRV/UERINAIA LAY 9 [NaNALNUAaIA EU

fadudunuimedigiidsenn (Hu) dudlunaia EU usnlianuddyuazidanuumied
Tunsudledamanizutih ndsanil EU Usemadeduldunnsnis cBAM Tudud 2026
Tasanndeyall 2565 wuinmsdesanmanuazimannd wazezglieniidrdieunnsns
CBAM tiu fidadauntsdseananingly EU 912 6.9% uag 3.9% deluyamieianansouas
I§indudagquiiligein duszneunisisensazuasmnnaindus amaunuld Tasaws
Aaa CLMV 1Judiu

Uszipunuraulaazgaadfianis

IKanuasisannan

43

Note : yaraseenanuazmannauazegiidenly EU wieuileusenanlneg vs §u @1 USD)
#1417 - MOG, International Trade Centre (ITC) uag3ias1s%lng Krungthai COMPASS ai ﬁayamiﬁ'mmﬂ
2565)

< Y 17 aa 7 < < v a A = (7 = a tg v = 1 YY) Y o
anululularaudnsgenduaimaniazivannanazesaliiouainduazidnunfnainlulssmadus 1ndu vingusenaunisaulaianunsauiuaadniu

11950115 CBAM 16 anndayanisdesanlu EU au U 2565 Wallisuyarimsdeeanmanuasmannduazasgiiilisnainiuly EU 91 13,180 uaz 4,683 d1u

1 %4 1A 1 [ (% 1 1 1w Ady Y & = = v v =) 1 1 a [ & a % ¥
AoaaNsansgT wuinliyaregluszaugandilineaguatewingl yatuaasiitiuisanudssdmngussnaunisiuldaunsadseaniuding 2 vlialuds EU 16

Ay Niilanianaznzandrandsssmdlne siutsenafinaindeeandugvasine lneanizag19Bangy CLMV flu nanssnuvas CBAM sagusznaunis

Ingdsenalidniaiiiesnisdeeanlu EU Nennduieavinty winsaungufinuidesnazgnanainainduaivasusemedus iliaansadeeantly EU lawin

WAUALYUNY

Source : https://thaipublica.org/2023/10/krungthai-compass57/
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2.1.3) dudmanilasunansznunielauinsnis CBAM vag EU

Audmanieglulyvasnnnsnis CBAM waz CN Code
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T 000
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2.2) Winuign1sann19saunsEanvaIudseindlneg Frid

2020 NDG 2030 .. .. .. .3.“:3

N3URAAKNSSULKAN

AdunuaninYsaunszan MINAINIIN
ﬁmmzamaaﬂszma ‘;‘lﬂizl‘nﬁﬁ'\““ﬁ
(Nationally Appropriate Mitigation Actions: NAMA) (Nationally Determined Contribution: NDC) ‘ﬂr
”ﬂ-s ;

Uszinalnuana NDC dszinalngiana NDC agy
>
10.0.2015 (W..2558)  USuisemion 2(2w.u. 2022)

Uszindlneds NAMA
296.m.2014 (n.A. 2557)

aanmsdasumuiion aamidasumuiawnizan
v v
NisAIN 528z 20-25 S2yas 30-40

“annisuassmeisounssansovas 7 - 20
INNSUUNA NANANTULAZTMANTSTUAS
Tudn.a. 2020 (WA, 2563)"

-- nd a0 UNFCCCn 5 0 -

NnnsddnannaiaduaTEsn
Tuil @.q1. 2030 (w.41. 2573 )

(G-t 2t 25620 . q Han T RRO TN
a (W.¢1. 2563)

¢ @ ' o - 5
qnsmmﬁ:u:mﬂummmmunmla gMBLITDUNIZINAN
(Long-term low greenhouse gas emission development strategies: LT-LEDS)

Carbon Neutrality W)tﬂ%‘ﬂﬂ.ﬁ. 2050}la:: Net Zero Emission naluila.¢. 2065

56.47 MtCO. e
q | Andu 15.38%

Ref. : iihmnanmsandaizaunsyanzaslsanalng Taansunsil aunlasdn1ngia1nALasRILIAEAN NTENTINTNENNTEITUINAUALEILIARDN 28
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LLNUﬁﬁqVI']Q?JENUizL‘VIﬂ Thailand’s Net Zero Roadmap [N e

S (2065)
Tneiajag CN & NZE

MsUSUNRUWALV UGV
vovUs:zindlne THAu cop28

Achievement of CO,
'Nlm’w of 120 MtCO.\..,

® Submission of fRE RS 8

Long-term Low Greonhousc Gas
Emisnion Developmmed Strateyy
Irplemertng twaras

achieving net 2ero GHG emaaon and
Carten N gifty &t this cantury

Inprose knargy K1NcClency and

Promete langy Byt O -
"'j'_"';"":j‘_',‘,"“'f'__,,‘...,.“ 2035 ¢ 2065

Dwcwr st 69%} share of slectric Achievement of

rrncies ot e ot 7  NET2ERO GHG Emission
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WNUIN19v89n153{9g Carbon Neutral uag Net Zero emission ¥aslng

* ylaulw 30@30
* aansLa ICE

oo ud o
* Huderaiunts i temas

- . danmilumevuds
Aaesun9ly . .
- - * daaiunsly Battery storage
Jududlaniadn L .
TINMUNA I UMYUT Y
* e 1 MtCo,
melu A 2023

0000 00 0000 0000 00 0000 0000 oo00000

2022 2030

ussaulmnentseanduiigseunsgannemilil
uazn1sldustloniiiiu 120 MtCo,eq

* Wudadunislindanumyuisuly

* aanTsladuiluntrdn i ussgumane Carbon Neutrality

- = =~ = ol
68% vasnTARlhu NN * 74% vsamInanivivhuaamdsnunyuisu
' W a8 s [
* giinsldauiuluntssdnlvivh

* g A lulal CCS AnAUY CO, Uszanm 40 MtCD:ﬁI

Viyuey
* Uszyneldalulad CCS/CCU/BECCS
lunandsau uazvalulad ccs Tu
gasvnssuUudaud (17 IPPU)

2037 2045 2065

2040 2050

Net Zero GHG

Emissions

\ e Tawdsnulalasoudiden S ————

AREAGLIRITN v _ o Tadt Cc f &

- s " -ﬂ@ﬂﬂ"ll.ﬁwﬂﬂﬁu (Green hydrogen) I amdwwalulat CCs Antfiu CO, :
WiaUsEanonIwNTILTWE 1Ty R = T Ussund 60 MtCOe
J3uE 1 4 - WA sl wwadiey/vuum Tunemdsan suds uag | o |

- 45z - ~ 22% GHG Peaking Emissi

FUIURSUNLTI S UUTUAISGE 130  Hoadumsuns ezt aRAN T | ¢ eaking Emission) k
LI | o —
13

Ref. : unuviirmvuavnisyvg Carbon Neutral uaz Net Zero emission wavlne Taensu Climate ChangenssnsioninensassuyfuazdouInaay
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WszsvURANSIURBULUasEnINRaNA (RUUT9)

monsuasildsunlasanmgfianAuazdowiaaan lagavin (319) wsw. dszdAgiingINy wu. MsiagulasanIngiianie

Asdasuwilassaniwgfiannma wastiasuivanudaiusuaarvsuil 2024

TagavAlsznauuay wsl.4adnaNUsznauale 1) wina 6 Aayadiadaunsean Ui b Msnanutayaiian3aunsyanseduiifiunna (GHG

e wina 1 ¥4 Mandatory Reporting) - Annualsiiunisasiaiauasindinaulsunanisldas wiaganauiiy
- vna 2 huinezaslsanalnasunisldaunilasanwgfianna Faunszaniiinannfianisuasaniuilsznaunms

e WA 3 AMEASSUAISUTaLNaGun1stldaunlasgniwasiannd 2) e 8 — szuudiamnadnilunisidaafeniaunsyan (Emission Trading Scheme : ETS) finnualyifl
e wna 4 nasnunisuldaunlasaniwaianne . aAsaanluauanealunsidaalaasdiaiaunssanlinagilssnauns uasausavinasda-anaaisuau

1AshnsznIneAule Taafise Timeline 13 dotl

+ 2025-2029 AnuuaziAuriaya Historical Emission Data uag snfiunisaanuuunala ETS
+ 2028-2029 aanngnsznsiv

« 2029 2030 ETS Pilot Phase

« WA 5 wHumiunsassunsildsunlasaningdannid
* 1A 6 2ayafdiAzaunsran*
« WA 7 AsaaAIAZauNTan

- wna 8 szuudfarnudvnslunisaaudiandaunszan* . 2031-2035 ETS Phase 1
* UUA 9 STUUAEANITUAUX « 2036-2040 ETS Phase 2
* WA 10 ATuauAshia® 3) wua 9 - szuuan#raifuau (Carbon Tax)
- e 11 msdfudsanisudauulasaniwgianne . 2024-2025 Anmuardivualsuandudildasdaiaunsean, damad wazidaululunsidy
- A 12 WessrunsianguAanssusunsildsunlasaningiaine i o
- A 13 WasnsaaEsuAsaLinusiunsl&aunlassaw * 2025-2026 ngnsznTvuazlssmMAniAmtag
Alana

e 1A 14 unANUATNG
o UNLANIZANA

Tentative Timeline ¥@eWsu. MaAsuLAsENMYTaNA LazngranegnazAmuanua (3198emuatuie)

2023 | 2024 | 2025 ] 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 _

ws1. Climate change Am1nag Carbon Tax anaay o . L N ST -
fndudulaniatut 2024 > Eutodule > ETS (Emission Trading Scheme) aiaagiauiivdulddmiuanavinssuiinsag (Phase I)>

Ref. : swwsesruvgaidninddeuutaanigiatd Tag asunnddeuudlavaningiainauasdouInaay 21
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- : ; : N
O feqa: Thailand Taxonomy s anasgrunansdilddrsdelunisduunuazdanguianssumadsegiafiluiinsreduindeuveadive Tag

Thailand Taxonomy azfsuadifisns f1esuts Heuly uazddiiadidaauiussianssumaasegia Waduglieliynaadaudilouas
Ussifiuldnseiudn Aanssumaaseghatufinmssnfiunisesnefinnuiuiinveudeaundounasdauviolsiuazaglusdula Tnsniswamn
Thailand Taxonomy ldfilsfeusunvesuszmanas ArwsonndasiuinsgIuAeUszma (inter-operability) iieatiuayun1sUFUIva
Aanssumaasegialuganululinsseduindeulfogneiige

O dsuwazanudrdey: Jagtuusazniadaufinnaudrlafestuianssuilufinsiudwandeuuandrsiu slinsdundeuntsanfiuaudu
a L a 4 1 = o ] ' a a 1A o a a . =
daandan Tnslanizn1sdnassRunudslingega deenatlugnisndirsiaivaseininisaniunisiudawindauuda (greenwashing) 130
msdnassRunulinagsiafidesnmsusudalaeanizludiaufeusitu (transitional activities) &elsiiiesne fetu Inludasdininsgiunis

InnguianIIuNILATEFRINANEsEwINGaY (Taxonomy) Walin1ATE NMAFINA Lazn1AN1sRY dadnadilansaiunasiigadaledl
° a ° a o a @ a a A o
U188 lunsivuauleuts uHUBINAENS SIURINRILINEANIILAZUSNITVRINIATINTLARENNTNNNTFIULAZHOARGDI U Feaz

drelRnAazN1AEINEIN50USLAUFNIULNITANIUNITATURILINADULAZEIUITAINHUTDISUNTSUSUA LUl AsuNIUNdanna BNy
Thailand Taxonomy vsunvaslnelaagramunzaunaziunisal
3nKULAUASUNINMYSSAPWADDIUIWWA O arwduniage: nsuszidfiunazdanguianssuniadsegnanield Thailand Taxonomy szzil 1 dmsunianaseunazaianisyuds Il

_ andunsiasaudtuiou f.e. 2566 Taeszeziall Aa nAgaansIy

28 wnAdMeu 2023 N )

Thailand Taxonomy 14 didiae (amber) nuneds Aanssundslisinnsdes GHG gvslndiAvevzawiniu

nann1N1eBman Audlulagiu uazagseninsiuauneannisudes GHG wazdisantyminis
INIAEnIRINEIN lagay wWasuuuasanmgiionnia Tnglutdagduaunseaatymlatine uideunse

' 0 = = a v o yas X vy v ° . . ]
wisn1sAnilensdanIndauvas UFuugelviagaauld aneldnasinvue Decarbonization pathways wagnsautaanil
fanssusnee aandu 3 szau fauueie Tnen1sAuludIBdinasiansanaInusunuazuruvasusemadu
(s2UU Traffic-Light System) dAgy TeRaulun1suaes GHG aeldnanssudivaesazansdsanidmunensi

laun ddlen dndes wazdung dausaunazan GHG va3Uszwma (Nationally Determined Contribution: NDC)

@ g

Source: SCB-EIC Thailand Taxonomy &nufleodusisinmoegsAandooulvia [28 Nov. 2023] 32
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2.4) AUADINITVDINAALASHUS LAANIAN QUINLRAN LN
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v

LU lTNYDIAIINADINITVDINAIALAZRUS LAAKN AR U9l LAAN

e

o ﬂwﬁunalnﬁﬁdfmﬁﬂﬁﬂqmé’mmwamafmLtazﬁﬁu‘ﬁnﬂwﬁmﬁm%mﬁﬂﬁumLﬁaﬂl%'w‘%aﬁ'ﬂ%a/ﬁﬂmwamﬁmsﬁmﬁnﬁtﬂuﬁmﬁiaaeLLfmé’aw%aﬁﬂ‘%mm
n1sUanUassfieisaunszanai auisandady 3 ngudadeviane feil
1) Uadsannalanisailan - wsNIsAAiUNIMISAISERdUsSEImARIUEIngey e liinanuwinigslunisudstunugusenaunisnielulsemea &9
UINTNITATBASUBUTIUNTULAY S8 Carbon Broader Adjustment fatdu 1 lTunatsuasnisivianedsemaniasuenuld vinlviEUsznaunsnes
=} .Y} a d'd 1 -4 5 v a
wandnghuninisuanlassasuaunndianlglunisugn
2)  Uadwannuleurguazuinsnisaaasunislianansuainidulinssaduindau
O wesmsdaasunisldtagiduiinsiudndonvsiniaiglunisintedndiwesniady wWu Green Public procurement %38 1AsN153n%e
v Y oA 'Y ¥ Y P2 ) A& a I\ a v
InddleIvenasy Mnsedunisidenldiagnilulinssadwinda
a a o Yo da & a " a % . = o e = o o ¢ o Yy a
| WnsgIundussunisdenldiagnilulinsrafuinasu Wi 119551U01A5WET Green Building lagidinnsivuandninasinisidantdianmdu
finsnadsnanadauldlunauain1sUsLi e UID991ATSIYA
3) Uadpanguilag
O ulsvedilenvesusenuazesdnsiigudunisidenldtaguazdudifinsuanudssaiuaus

= Y =

O anusszudndedywniazlandauvesuilaa (End user) idasmsidandeduduazusnsfivanusesaisuauni
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3.1) What is Decarbonization?
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Decarbonization #3ai38n31 Climate change mitigation \Jun1sandiumsiiednianisasuudasanmgiiomansaussmanielaniau lidazdunisnseii

Wa “Yaann1sudesingisaunsean (GHG Emission Reduction) %38 N3AMRARNLWMAITNLENAINUTIEINIA”
nsussansEnusian1zlaniau aunsasiiuntsaansuanudasingizaunszanlanateds wu n1seuinEnasnu nsulsEaniainmsldnasau nsld

o a ' & A o A o v & = v ¢ o a =1 o o ey & & [
NAWNIUNALDINDYNYYU Lhagn1InNIU CO2 LWEJU"Il‘lJﬂﬂLﬂ‘UWiEﬂ?I‘Ui%IEJ‘UU Iﬂﬂﬂ’]i@ﬂLUUﬂqilﬂaquﬁ'\NqiﬂaﬂLLﬂS;’ﬂ'l'i]ﬂﬂ’]‘Uﬂ'l"ﬁLﬁauﬂiz"ﬂﬂ aanmnus%mmﬂh

wananuudiEnsavildlaensuenetn nsuandn nsuyiuigun Wudu lnemanevas Decarbonization Aa Mmsaan1sUanuassfinvisaunszaniiyeg “adnudu

na1eM9AN3UBL (Carbon Neutral)” wae “nisudseiwisaunszangndilugud (Net Zero Emission)”

ANudunaansaIuan (Carbon Neutrality)
o L d v o '
msmmuo'mma'lmnﬂﬂ'rmauqa's:wm

O,

miUsay C02

Nnunasiiialasfanssuy :
Neutrality

UDIUNBE
1 mulul a.9. 2050

Fig. 3.1: awuaavnistlzauciiauseiiine Carbon neutrality vs Net Zero GHG emission

un: https://en.wikipedia.org/wiki/Climate change mitigation

miaanau CO
u 2

il uszinalulad
ANALURZANIALUATTUOU

n’mJa'auﬁwﬁaum:anqnﬁlﬂuquﬁ (Net-Zero GHG Emissions)
nnﬁnﬁunuw‘w‘a‘lﬁxﬁﬂm'\utmqas:m’n

<.
O]

1=| oo™ @
msqana’uﬁwﬁaum:an

) llﬁw@wo

midsssiwiTaunszan 7 via
: = - Net-Zero GHG
Mnunasifialasianssy sl uazinalulsd

Emissions

« -~ -~ - -
VOIUURL ANYUUASANIALAT U

muluil n.q. 2065

MoBaunseen 7 oiie urd Memfvanlasanted Dinu lundwoanlod 151»»\'.}0‘)1“1 Huan \:Jo{ﬂ-_iad‘mn{uau
damafienorWgaalsd Wulasialas vlaaa'l #
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Decarbonization vs 3 Scopes of Carbon Emission

e [ Scope 1 : nmsUasefaisaunszanlnenss (Direct Emissions)
2 CIRCULARISE Y
N15Uanelngn s amLAIINAINTIUYDIBIANTVTNELANITAIVANYBIBIANS

CO, CH N
The GHG Protocol \,\_\/
W NS oAl usalauwazm e, N1sUapen L Eyan
PIUNIVUE LU S08U6 506 30UTTYN NsUandaseansvinaanuiuain

Scope 2 /\
/&\ wsosUuenia Wusiu

wids,
v ' o = v o & .
e i d Scope 2 : NM5UaRYNYLIDUNTZINN19LBUNYNTBN (Indirect
purchased - g Istripution
energy s Emissions)
employee Company || processing of N15Uane AN 199 UM NI UVBINUNISHNARNS I UNT DS 8 LN INUY LU
commuting ‘} sold product v o ~ < = = a v g v
@ P o @ il Toth anufeu visensviaudy Fufntuuenanuiiazgnindily
heating & N ¢
Purchased cooling @ Useetao Iuaﬂﬂﬂi
goods/services c products ' 6V o [ o ] =]
= S e . i — — O scope 3 : nsusesfuisounszanmedaudieginilonisatunu
HE Igﬁ @ % /@o : & 4 . . . . .
Capital Trart& Fuel/ Waste Business Purchased Leased Investments Franchises End of life (IndlreCt Value Chaln emISSIOnS)
izisetierns e et b o b sansilicis msUdesuafiwmaniidunsudesuafivmedonsun womaitlildedly
’

VBULA 2 Fananvlgnumiuiiuazlaeinvesusem 1 15 nuiavy

Fig. 3.2: uwuamnwuaavlssianaasianssuiidanidas GHG emission Tuusiag Scope 1, 2 wag 3 ey GHG protocol maiémwd%mﬁwmmw 3 s Scope ﬁiﬂud’mﬁﬁ’]mmuazi’]EN’]‘L!L&T
gINTIan N1FLATUTBYAITRINNITGQUNTUNIUAYEILTENLAENSLaRS A
Fufensusudgaundsimidounszaniiddyiududosinme wu fagh
Fagtuiitonn vendeanfansauluasdng mavudsndudn g ns

LaumNﬁlﬁ'm%’aqﬁuqﬁﬁ%mmﬁﬂi NSHUNVBIPNALALEINARGD N3

Yudsnarnsznedum [udu
Iu7 : https://www.circularise.com/blogs/scope-1-2-3-emissions-explained 36
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Decarbonization vs 7 Types of GHG

AeliaunszanfidAy 7 viin munsa1sineqln

Fudaldg ne : gouns fio

CO;

INAYINAINESY

N8Ik

Howaiwoasa

na=nsaail

rinane
CH,

IMAIMNNIEATFRVE:
FAaagEdInau

msnTwWisy m
Undng

—
N.O " PFCs  jiou

=:?Eqi ailas 300

ifiA2n e Winau prelws:10a t&Dusorina:anona-aisadiu
- — 2 - -

souflignantinssuipl mstEde [unswan 181fAVURIN

mstiidewaiwadsa NS:UoUMNSNEID:auIte

rmﬂsrauns-':rnn|nﬂv'mrnvnssuuwuuwudsmrulwvumnlnum wurialfifannalandau (Global Wﬂm‘ung}
Ia"I'I‘ISI'IJEE.II..IIII.JE-.]HFI"IW:IJUE"II"I"IFI (Climate change) SidiwansnuradedEsmazs:uutinavulantutiogroun

SF; =l o

thuni&iduausulwihean
gunsniadnslw@nssg

NF; i‘-mﬁ;ﬁ

adluns:usuMsuUan
aUnsni@iénnsating
HED0dRSVLIAIAN

HFCs

|'L']ua'|sn'[HauTu
|F|sa.1dsua'|n1ri
AU ase

= 1=

:@mm

A1319aAnan NS litnan1zlansau (GWP) flglunisaiuan

Avsuransuaulneanlaniieuminlusau 100 ¥

vilad1eieunsean gnamanil
Carbon dioxide (0, 1
Methane CH, 25
Nitrous oxide NO 298
Hydrofluorocarbon HFCs 124 - 14,800
Sulphur hexafluoride SF, 22,800
Perfluorocarbon PFCs 7,390 - 12,200
Nitrogen triflucride NF, 17,200

11 : https://www.gmssolar.com/3-scopes-of-carbon-emission/

11+ IPCC Fourth Assessment Report, 2007, Changes in Atmospheric Constituents and in
Radiative Forcing, Chapter 2, page 212)
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3.2) mwmmmnaqms‘ Decarbonization 1uqmmvmi'sum§n 11D,

High-level overview of the available decarbonization levers ﬁaﬁuaqumﬁajagjmwLﬁunaqamaﬂﬁuau (Carbon neutral) ¥9401AQAEINNTIU

wianaelul 2050 anunsaduiadauritunagnsianll

Decarbonization Strategies All scopes of CO2 emission
, : Scope 1 Scope 2 Scope 3
A) Steel material efficiency Direct Emission Indirect Emission Indirect Emission

Limprovement strategy

A) Steel Material efficiency improvement strategy

\

“
e

B) CO2 reduction scheme
~ o B) CO2 reduction scheme

a 1) Energy efficiency improvement/development

2) Energy transition [Fuel switching, electrification, and grid

decarbonization]

3) Develop and deploy low-emissions steelmaking technologies

4) Apply Carbon Capture, Utilization and Storage (CCUS)
. J

T T

11 : MAKING NET-ZERO STEEL POSSIBLE - An industry-backed, 1.5°C-aligned transition strategy by the MPP (Mission Possible Partnership) modelling and analytics team. [published in September 2022]
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Steel Material efficiency improvement strategy

nagnsnsinyszansamnnsldTaquan w3a Steel Material efficiency improvement fatiiu
NAYNSITIYNSA1EATVRIUTEIMATUNTITINTEUULALUINTNITAITUINITIANTT NITELETH Uazns
sausanduandinduaznisinluslaia Feensnsautadu e wwamnenan
a) Material recirculation: N359UTMNARTI/AuAiinannwANTIvaaatenislduuas
tdhgnszuaumssluia Weriunsimannduanldlmivaznsiauawinan wy
O ansdmirdefmuaineatunismaneignisldnuuasnnirfaamannduanldlva/Aleda
O dasudeudermuanissaususnniaiesing/eususd/Aud/ssuulsadeiuguifivin
\ussdusznaunaznsfauenawmanaInyInafenaafivanaignisidau
b) Productivity of use: mM3suadunsldusslvivasszuulnseadteiugiy, e1ans, 1deedns
wazeusudiinantanmanetufuiinaanatgnislésuveaman 1y
O ssuumsidumenuuldlwihiidiunsuinnsuaznsldanusauiu
O nslderanssaudiu IﬂﬂLaquaejw?jﬂugﬂqumiﬁfmmwu Co-working space
O mseenuvuniadusiifinnunumuannduiedaongnsldsuvesminiue
) Material efficiency: M3gaLa3uNsTUIUNSHAR WannsgaydamanTunsnaauasldivan
towaslunisldnuudazduney nswdnmaniidarmudeusauiun saudsmseanuuuliiinng
l¥¥anag1eAud 1wu
O msléfaawdniifianuuduseiawinlisumwmusdimdnu
O ansesnuuuwdadinsiuaznszurumsieaniaeanannisuanliviatesiisgn

~

Circular economy impacts on global crude steel EXHIBT1

demand in 2050 in the High Circularity scenario

Crude steel demand, in Mt

226

i
i

-41%
1

315
554 73

BAU Material Productivity Material Interactions High
recirculation of use efficiency Circularity scenario

Mote: Each strategy has a different rate of uptake and timing of maturity and can be expected to evolve dynamically between today and 2050, These strategles, to varying
deqgrees, are limited by cost, technology readiness, behaviour, and availability of sustainable material substitutes. Interactions are the sum of dynamics of linkages between
demand levers.

Source: MPP analysie

/

Figure 3.3: d3unaanusasmsindnianas Taanssoasulsedndniwnsidinaduluy
nsguIuUN1s Downstream

I1NKANISANY1ISE N3l High Circularity i Material efficiency
strategies g ldagnainguuuy azdsanuiunves Steel
demand hlanléigedia 40% Tl 2050 igufu BAU viseanndu
doansldmanldas 1,038 Mton Tudn 30 Ydhewth auguil 3.3

11 : MAKING NET-ZERO STEEL POSSIBLE - An industry-backed, 1.5°C-aligned transition strategy by the MPP (Mission Possible Partnership) modelling and analytics team. [published in September 2022]
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nagnsn1sannisuanlaas CO2 emission (CO2 reduction scheme)

o‘nglj Y o a 1 . . a o/
ﬂﬁE{VIS‘L!L‘L!‘H%Iﬂiﬂfﬂil,l,azﬂ‘i]ﬂiiﬂiﬂﬂﬂiﬁﬂﬂﬂiﬂaﬂﬂﬁaﬂ CO2 emission 1uﬂi$U’Juﬂ"liNﬂﬂLLﬂziSU‘UﬁuUﬁ‘qu

#199Tul5997U W1w CO2 reduction scheme #1499 Taawualu 4 ngu 6adl

1)
2)
3)
4)

Energy efficiency improvement/development

Energy transition [Fuel switching, electrification, and grid decarbonization]
Develop and deploy low-emissions steelmaking technologies

Apply Carbon Capture, Utilization and Storage (CCUS)

Table 3.1. Examples of commercialized energy efficiency measures and
technologies for the iron and steel industry (JISF 2022a, Worrell, et al. 2010)

Ve

3.4.1) Energy efficiency improvement/development

wnsnssinyszansamnisldnasaulunszurunisudnman yatuliuusazuszgndldmaluladuas

winnssulun1suszndandaany, ausndnaeany, WNUseansn1nnsIdnainuaaTasdnsazszuy

ﬂ'm@afl,unizmun'ﬁwawﬁn, 52UUas1IUlng, 81A5ENTNeIU SAUNeNSEUIUNSYUEINaTiuaYUnIS

a = o Y v a ' . Y = o
WEf Lwaﬂszwaﬂwaﬂmu, AANUNUNTINGA wasdusaann1suandass GHG emission 1ﬂ Iﬂamzﬁlznmﬂu

o ' 5 1 =, 1 < o o = o o o o & v
nuiimanzay Wy anda 3 U) egrelsinu dmsumaluladuszudanasauvanunsdsznn a1asndudas

= o ::! g’l 1 1 dy 1 4 4 = dl
ANTTAINUITUIUNIN "ZNﬂ"liﬂ\‘i‘l/!ﬂﬂi\ﬂ‘lﬂﬁ]uL‘Iﬂa’]ua’m‘lﬁlﬁ’m’]ﬁﬂlﬂNﬁﬂ’]iﬂizﬁﬂﬂlﬂizﬁl8L’Jﬁ"lﬂﬂ‘l/!14‘l/lL‘VI&I’WH&I

97129¢ARINU U A LA UNSDAUUFUUIINAIASTLUTNUIVIULNA DN DDANUUAT TR TUNITAINUNSDNS

ANLuN1S Wil iU sEnaun1sanunsaawmuuazdensauaiunsalunsudeiula

A15797 3.1 waassnen1suInsnIskasmalulaiusendanasnudenidivdunsdrudmiugaannnssuman

< 1’4
(_ bbATEUANNAN

11 : Net-Zero Roadmap for China’s Steel Industry @nun1ae Global Efficiency Intelligence. [published in March 2023]

Sintering 32
1 Heat recovery from the sinter cooler 33
2 Reduction of air leakage 32
3 Increasing bed depth 35
4 Use of waste fuel in sinter plant 36
) Improve charging method £y
6 inprove ignition oven elficiency 38
39
Coke Making 40
7 Coal moisture control
8 Programmed heating in coke aven
9 Variable speed drive on coke oven gas 4
compressors
10 Coke dry quenching (COQ) 42
11 Next generation coke making technology
(SCOPE21) [emerging technology)
Iron Making - Blast Furnace 43
12 Injection of pulverized coal i B8F to 130 kg/t
hot metal
13 Injectiaon of natural gas in BF
14 Injection of od in BF
15 Injection of plastic waste in BF a5
16 Injection of coke oven gas in BF 46
17 Top-pressure recovery Lurbines (TRT) 47
18 Recovery of blast furnace gas 48
19 Improved blast furnace control 49
20 Slag heat recovery (emerging technology) 50
21 Preheating of fuel for hot blast stove 51
Improvement of combustion in hot blast
22 52
stove
23 Improved hot blast stove control 53
Steedmaking — basic furnace (BOF)
24 Recovery of 80F gas and sensible heat 54
25 Variable speed drive on ventifation fans 55
26 Control system for oxygen supply to BOF <6
process
27 Programmed and efficient ladle heating 57
Steeimaking - EAF
28 Comverting the furnace operation 1o ultra- 58
high power (UHP)
29 Adjustable speed drives (ASDs) on flue gas 59
fans
30 Oxy-fuel burnersflancong 60
31 Post-combustion of flue gases 61

: %
Improving process control in EAF
Refractories using engineored particles
Direct current |OC) arc furnace

Scrap prebesting

Plastic waste and used tire injection in EAF
{emerging technology)

Airtight operation (emerging technology|
Bottom stirring/gas injection

Contiarc Furnace (emerging technology)
Comelt Furnace (emerging technology)

Casting and Refining
Integrated casting and rolling (Strip casting)

Effigent Ladle preheating

Shaping
Use of energy-efficient motors

Instaliation of a lubrication system

Hot Rolling

Recuperative or regenerative burner

Fameless oxyfuel burners

Controlling oxygen levels and variable speed drives
on combustion air fans

insulation of reheat furnaces

Hot charging

Process control in hot strip mall

Heat recovery to the product

Waste heat recovery from cooling water
Walking beam furnace for reheating
Cold Rolling

Continuous annealing
Heat recovery on the annealing line

Reduced steam use in the acid pickding line

Auvtomated monitoring and Largeting systems

Cross-cutting measures
Preventative maintenance in steel mils

Energy monitoring and management systems in steel
mills

Motor systems and steam systems optimizaton
Smart sensors and real-time monitoring systems

40



3.4) nagnsn1sandsutunisiandaay CO2 emission

FTIN

NauaaaKNSsUIKan

-

-

.
3.4.2) Energy transition Fuel switching & RE replacement
[Fuel switching, electrification, and grid decarbonization]
Demand side Supply side
. 4 - o | Renewable Power supply |
Energy transition %38 Y1AN15N1SIUABUAIUNANIU BUN85IURe n1sUSUUAsY e nr———
v &’ a 17 a a Y = Y ] (pSGTr TPA, other..) ¢ :
A5 LB BINAYEZRIANALNUNTS LEWaINeETa, nasvundenltnasaulninein | .
|
' o = & a a ¥ a & Electrici | i
WVEIWAI9UMY B (Renewable Power) N9lulian13aanufinaaauasiaanie e '~ (Saar, Wind, WTE ondoers) |
|
o a [ P2 Y] = b o
RE 27nA18uan, N15USUAsUNIS IINWa99IUYaLAsaednsWIaeueuRNAIsls | | | | T T T |
s - v o o , . o X } Bio-Energy & Clean fuel supply |
Wainasnldnwasanulni Yensauaguuinsnistas il o i |
I, T Y a . .. o -~ |
L Fuel switching: n1sUsuasumsidivawmasazenn (Bio-fuel, Bio-oil, LPG . = P
9 *  Diesel szuulAsIas U I/sTuNBUEs N e |
. =~ Y a a 1 S g R et
Biogas, Green hydrogen %38 e-fuel) naununisiuaiwasoada Tuud - e S o | g Bomess |
d' 1 a a’l’ a =) a 1 (2] a A I 1 I
29N15LUABULTDLNEGY LUALINAINI9LAaNRAYEA LU A1YSITUYIR TIU2a Hydrogen (H2) | B O
& 1 a ' BieNzacal R |
fwdanin wazlalasauluszazenn d@ursanaunuaiuiuvsasiulan (Coke) i Biodiesel 57 |
< X a A v da a < [ ¥ ¥ | RDF I
W ULYaI a3 AI3AITIUNTZUIUNISHARaNLaZIRaNNa LA i m |
[y i [ [ |
O RE replacement: msusuiasumsldnasanulniranndsaumyuiou ]
(Solar, Wind, aue) nawnunisldnasanulniiannneada
O Etectrification: msuSurasunisldiniasdns/erusudnldivomaunld Remark: L . 5 } §
o , o A . - O uGT: Utility Green Tariff fia dasrAnlndhdderanlsalnfimasaunguideu Wy wasau
Was U WA wiu n1sUSuRsue ueuAaIn ICE WWu EV Car I v ¥4 - - v o
. wagD1INg WEIUAN wAaTWAIULY Feaziiniseanluiusesnisuanlnfindesunyuidey (REC)
[ Grid Decarbonization: n1sUfuasuszuunanlnilulasedngluinain saufunmsliuansmdanulnih
9 Lwaawga%am‘h’ﬁmdawé’amumuﬁau O TPA: Third Party Access Aia n1sialildvdoideusaszuulassinglniinliiun yaaadiany
J

11 : Net-Zero Roadmap for China’s Steel Industry #nm11aa Global Efficiency Intelligence. [published in March 2023]
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3.4.2) Energy transition [Fuel switching, electrification, and grid decarbonization]

3.4.2.1) MmyamunaanasulnianndsuguRsuweunlimaununslidndeaulnian fossil fuel 1wy nsamundalWianwaumyuley Solar power,
Wind turbine wazwasuves/Auaa lngseazideaniuaneliasuaununisuannasaiuluin (LCOE: Levelized Cost of Electricity) 2MnwaaumuIsuy

Solar Power generation Wind Power generation Tselnwasesudauia/ves

Solar farm Onshore Wind farm

QO CAPEX : 60-80 MB./MW.
0 LCOE : 1.85 Baht/kWh

Q CAPEX : 23 MB./MW.
O LCOE : 1.70 Baht/kWh

Solar Rooftop Offshore Wind farm

O CAPEX : 120-150 MB./MW.

Q CAPEX : 20 MB./MW.
Q LCOE : 2.95 Baht/kWh

Q LCOE : 1.65 Baht/kWh

Solar Floating

Q CAPEX : 25 MB./MW.
Q LCOE : 1.75 Baht/kWh

v o a o !
L 159 LW 9 I wuy savanduilsuna Feedstock innn :
| wanazWaun Tasons dedautneenniazalaay !
' CAPEX & LCOE fiavannmnuvainviaiauay Feedstock |

Ref. : SCB EIC Industrial insight waz Energy Absolute 42
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nsdadfendsaunyuisuannuwanwasdu UGT (Utility Green Tariff) : nsanastie-unelwilnszvinsdlélnin fu m nslnih (EGAT/PEA/MEA)

ulguanisnivivadasiavlviddar (86 nwal. 7 w.u. 65)

Existing RE

nslslita

f“\!- / \ Energy

P Pool of nergy
Energy
l=l=]a] \,-—-

Pool of

Fossil REC | _REC

—

1sslwvin RE Tusivasisuaziantu

Portfolic A

Fortfolio B

)

Energy

A + REC A

A |
™
N
™

EnergylB + REC B

Portfolio C

L l\_‘k Q Energy|C
lq 1

QoinIuRYE

983 9. Ay, /

R
BER yup GER

Al waly

«avlwihawdszangld iy (su Ft) (deer3anassinns allocate
@Y premium Fmusaun N anw. A9ua)

« finvsdaaufg4 e Grid Emission Factor (au il.a. 63 uiadu

0.4758 tCO,/MWh)’

dandr ihamlssinndld v (51 Ft) + premium

A1 premium AsauaruRuual REC smAvacAdsznaudug

AN pav. asAuacaly

+ fnsuaapfagv nan Grid Emission Factor guday a&uil REC
{mnlsunai subscribe Aumsyih)

o Jldrhluaza@anunasvinwas REC (Litarag)

Energy A +4{REC A

lin i slin

Energy B H RE(

Ullei RE 2.1

AR T [ lﬁl

Enerey C +

REC (

HUdlni RE 2.2

* Tuil 2565 m1 Grid Emission Factor vasdsselnoagiidsssnm 0.407 tCO,/MWh

sl i il

2

Hlilvtit RE 2.3

2.1 danaivvh

Portfolio A

2.2 dasnalvivh

Portfolio B

3 danalih [

Portfolio C

« @nsrdrIvvhasaunauaunu

mshivmsiw¥huas REC
Mnuaay port Mudsesadsinaudug
a7V AAv. AvnmuaGaly

fmsdaaefivg aau Grid Emission
Factor audiu s uviil REC
dldvhidan portfolio wastsa v la
{13a0viureas REC iduuwaadmny
W14 Taudan portfolio)

UszihudnAgy

amsnetarimuatl azuvedlwindu 3 ndu

1) Ay

2) WA lainzasiian vse UGT1

3)  Fldlvihuuuanzasitun vie UGT2

UGT (Utility Green Tariff) 3alnfindidea Aelwihilndaunainunas
livdasariuay msglifinsiunlng a1f wisnuuaseniing uag

WEIUAN FATIAIUSNTITIURRNUY 2 WUy
Inlihdhdian (UGT1) Anlsdniwdsnundswaunsgdudives

Feazfidudnisaauiia (Premium) Wisnduansasanlnfinudadi
Wun@ wiaudualususasmsuanlnindiden (REC)

UGT1 = ansianlWdamsuun® 598 Ft + Premium (0.0594 un)
Iilaidinn (UGT2) Mnlsslnfwdenunyuidoulnl Jeasiisn

ﬁ'm'%mi‘lw%?u%mmnLmeiaﬁﬁ:ﬂ%'lﬁan wiounua1lususaInIsuan
IWA&@87 (REC) waza1u3n1sszuulnii

L Portfolio A = 4.5622 uw/viiae

L Portfolio B = 4.5475 un/vine

Ref. : 1ona13 “nssuienIudniiu 1599 “(579) JalanasnsIAusnsinihaidea(Utility Green Tariff UGT)” %34 16-31 1n31A3 2567 lngl @180971UAlenTIuNIsAInUNIn s WasIu
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N13INYONAIUNYUIBUIN Third Part Access (TPA) : N5ANATR-VIBWAIUUIBUTENINN “HIFIWA Au“gusznaunanisiniln” (lafld MEA, PEA, EGAT) Tngande

szuulasan1sunelni1ves PEA, MEA 38 EGAT 1un19nIunas9ny

2. TPA FRAMEWORK ©)

WIRUSMS

Wigusms

wutdv b avrndeddn

WM uadaassAnomwiums
msTwih wusmss:uulasvnolwwh ‘
L | )
JnAMudvldusms \\

%

\

@PeA |
4 £\

‘)

s
J mshiiunassaoy

"

whARIRUSMS

T |

Om o

loedédumssaass dod

PEA

wlife as

o TPA Code Ansounquidomiwoo TPA Framework sufiv
Service code / Connection Code / Operation Code
2) daassAnumwuavs:uulasvdroiwwWwimundn Availability

Transfer Capacity (ATC) ua: First-come-First-served Basis
1 (1) Axwduav (2) mstRuSmsun
Usanourioluloyduuaaunna (3) Planned Outage (4) ddufi

nithilvov nnw. Joassiigidusmsudd o .
1 wiuzou TPA Code uasdwsms* 3) fmwndnemwiumsitusmss:uulasotholwwnonuouazduf

gvlilddaassilus:e:a pehvalnaue
4) MrUOIASIAMUSMSUAEUD NNW. IAUYDU

2. WatRuSmsunludsuuso TPA Code
3. as»aduuazssSutioWwin

Judasanlnihiianasia-vie + dnsiA1usnIs
o UagUuuwanviasy TPA deagszninenissuieninufngiu

54 dasimusmsuazaasiAvsu

2VAUS:NDUUDVANBUSMISSEUU
Connection Charge
ATC Charge

Data as Service

Maslvdouuamsualsusms midaudas:uu

fAwaass ATC

MUSMsUDYAlInDSUALSIUUAISAUINA
Congestion Charge
Ancillary Service

AMUSMSIOMSANLIDAO

MsUSMSIaSUANULUAVYDVS:UUSIKLhETWIR

Balancing Charge

musutiiovon Energy Imbalance

Wheeling Charge
Other

ANBUSMSS:UU

mdua it ERC dwmua

Ref. : tanans “darimuanisilaldszuulassingluinliunyanai 3” Tne nsliidaugiinna (nna.)
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3.4.2) Energy transition [Fuel switching, electrification, and grid decarbonization]

3.4.2.2) M3dndanasulnihanwdsnumyuilsuinainanldmaununisldndeanulniiann fossil fuel wWu nsidandaanunanwasy UGT wse uwanwasu TPA

N13INYONAIUNYUIBUIN Third Part Access (TPA) : N5ANATR-VIBWAIUUIBUTENINN “HIFIWA Au“gusznaunanisiniln” (lafld MEA, PEA, EGAT) Tngande

szuulasan1sunelni1ves PEA, MEA 38 EGAT 1un19nIunas9ny

doadwnalnmsBougiwwwaulasvdrsuoonisiwwi Tasw I5TWWADmsBolwwon Solar Aulonsulasasy

PHO I:T;.I'IJIL m.u_' POWER POTENTLAL {1 oo ns e
THAILAND S — .
wl s a
b , 1 \-
444 Direct PPA h
ol 7 - ) Solar farm Isbpiuaaaiknssy
_ TuwuRuasssEUY Tuwunsausndeoms
R - 6Twvihdidea
%1 ||_|*—||*:,TP.:'. IL*—|~:.TP_

B v Iasodiamsiwéi

EGAT @FEA nEwWWh 0.65-1.3 UINds
e g et T A e 10 —-—ry

e ' E
Daiptelslsi 38 L1 &7 3 . KUa8 [KWh)

ety a0 o il 45

u1: SCB EIC Industry insight — Power & Solar PV [published on September 2024]

NKaNISANYIAMUABINS INHNva s InaLasulaue
AUl vaeiguaInie SCB-EIC wudmn1snanlui
nuasefindlulnedivurlduiuln 3nn1suEn
IR nialiog (Self consumption) wazuielaenss
(Direct PPA) anawmsuanisiglninagzannuazng
avfuayuananady deldussiiuanudululdves
A1U3n15 Wheeling charge uanassusioudus aa

119208521319 0.65-1.3 UI/kWh

45



3.4) nagnsn1sandsuiunisanuaay CO2 emission

FTIN

NauaaaKNSsUIKan

3.4.2) Energy transition [Fuel switching, electrification, and grid decarbonization]

3.4.2.3) NSHANYIDINNUYDLWAIIINWAIITUNYULAYY LAY LWBINEIYINN (Biogas, Syngas, Biomass and Bio-Oil), L¥awwasanves (RDF, Pyrolysis oil 910 Waste

plastic uaz Syngas) wazn15Uszanaly Green Hydrogen nauviunsldiamasaada wu n15ld H2 Tu Boiler, m3ld H2 (Juwainaslumwn Reheating furnace 1Ju

1%
AU
Fossil fuel Bio-Fuel Green H2 Waste plastic / RDF
ltem Biomass
HFO LPG Diesel LNG Biogas Pyrolysis oil Syngas RDF
Woodchip PKS

AmNSaU 38 44 40 a7 15.38 10 14 114 19 1300 7.9

(mmbtu/T) (kcal/Nm3)
31A1 Baht/MMBTU 448 540 855 487 243 170 265 1,161 430 396 1700 (B/ton)

neng: TIAuTeiwasuuansluarsauvienNe galsisaunrvudaudeinas

Reference: .

QO  s1e1 HFO, LPG, Diesel \lusaade o 1l 2023

O LNG iflusaadai 2023 (dv9dseugasi PTT taua)

Q 5@ biogas @vdvann dhavsmsnasnuivaiun Wi &dnsuaaznssunisiiAuAafanmswau
O Woodchip lusianadaluviasaain a 2ol 2023

Q azadthau (PKS) lusiaads a1l 2023 .

O Green H2 \dlusiarannnisilszdiuaas Bloomberg Tutl 2023 9 4 USD/kg.H2

Q 5@ Pyrolysis oil tilusiaieaa a1 2023

a
a

Syngas Lﬂuswmg'\nmsﬁmﬁuﬁﬁwﬁoznnLanms Economic Analysis and Assessment of Syngas Production Using A Modeling Approach, 2023

RDF flusnasudianasusdn 29dwiaiae 14a91 2023
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3.4.2) Energy transition [Fuel switching, electrification, and grid decarbonization]

Green H, Outline of Integrated Green steel production ecosystem for a 2
Offtake :
Ciodn Bovias (optional) Mt/a DRI-EAF steel plant with 100% green hydrogen and Oxygen
o ‘ Green H, |
“\').'. : ='l i
bl Iz
/ ' e
e i [
=1 |\ : 12
> ‘ I
; I
5 I
: I
= I
Linde n [
Power Electrolysis | *.] % |
System I
| Reheat
Vent 0—{
_ . | EAF Furnace
Linde 02 compression/ [
lreatment |
l Green 0, |
' ! . .
‘ Linde Cojet® System Linde REBOX® Hyox
Green 0, H, Burners H, Burners @
Offtake

(optional)

L J

Linde Technology

For full decarbonization of 2 Mty
steel plant with 100% DRI:

H2 and 02 Production

Electrolyzer capacity 1.1GW
H2 Production 210,000 Nm3/h
02 Production 100,000 Nm3/h

H2 and 02 Consumption per

DRI EAF Reheat Total

H2,kg/t 63 3 9 75

02, kg/t 055 45 40  85-140

30% of electrolyzer02 production is used,

70% potentially forother offtakers

Source : Pathways towards full use of hydrogen as reductant and fuel 1aa Joachim von Schéele [LINDE GmbH]

7114 LINDE 1@din1s
NAUUALEUD
Hydrogen solution
Tunszurunisuan
windutinluauds
Uaneiin Ganalulad
aswntugd H2 Ju
\Wawas o

Commercial %59

wiaultudn ungeRnn
51A1 Green H2 fi6q
Aaudegeagdmiu
Uszwndlne 5199 6-8
USD/kg.H2

a7
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3.4.2) Energy transition [Fuel switching, electrification, and grid decarbonization]

Electrification

he

¢ ] /el
Distillation System

A 4

uonesisuauy
3 uonesyLd9|3

Re-designed
electrical-driven
Distillation System

) ®

FSp——
abeuols Abisuz

.............

Power
grid

i

Renewable power
(wind and solar)

Electrification A mM3iasusiasnisldnundsnuain
uwissdun 1wy Waiwdmdaannufou Wgnislimaaaulni
wiu Teefidmaneiainyuszansnnnisldndesu annds
Udaefnwizaunszan wazaduayunisldndsnuazaiauas
Fadu Famsusiiindsveneiegnesndlunaenadiu
vaaiAsugialan feseaziBeandne Mazilugnsld
wasuniiegradugusuulusuan wu
O nsuSuwdeu Ice WJu Ev: nswasuainsoesudild
insiulugsnsudlnih saufs FCEV (Fuelcell Electric
vehicle) A28 Wei H2 ABUIMNUNEINAIUNYWIBY
O nsviranuseudaeluiln: nsldlwialunisudanaany
Fouluszuu Electric heater %38 Electric boiler unu
nsluRansenuiiu
O aswawawmaluladnisifiundesny: Wy wuanesuay
sTUULRUNWGsaIudY q fidrelin1sTdlndaiaqny
Sanguuniu uazsesfunislindsnunyudeuldady

iun: https://www.sciencedirect.com/science/article/pii/S1364032124002454
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3.4.2) Energy transition [Fuel switching, electrification, and grid decarbonization]

Grid decarbonization

GRID

MODERNIZATION

09 DIRECT PPA y
2

P —

I

lhiﬂ!@;‘i

SMART CITY

TRANSPORTATION EV

fin: https.//www.erc.or.th/th/energy-articles/embed?id=2901

Grid decarbonization wu1efia IaseneszuuNaALazdsaeidlwihiivanUdesansusunvie

Wouduaud faifunsduinfeunmaiudsukinunmssdandsaulnihazaialugdléliimualag

faua National grid wazdassuligusznauntsifidnenmlunisuaalniinainusmdasy

Ny IsunsanauTInnaIsandalwiazanndnedgssuula

O nsiiudadrundssumyuidsvluszuu: dudsunisldndsnuanuvsmyuideu 1wy wisay
uavefing wiseway wazwdsu Taemsasululassaieiugiuuazinaluladiisesiy
nsuAawdsmand

O msusuusslassadeiiugiuvesnin: mswanlaseaieinugiuvasssuulwinlsiiuady Wy
nsldszuuatunusanies (Smart Grid) Jegaelinsusmsdaniswasauiiussansamun
P

O msinfundesu: mswauimaluladinfundsany wu wwameidussuuinifunde
Mnnenuauuaziaseiing isliauisadafivnasldndsnulurasaniidesnisld

O nnsUszandld ccus Tunszuaunisudaludinain Fossil fuel: National Energy plan gjaiiia
annsldidaindenaadalulsdlui wionavsdsdlaslnfiunsdauiisnudadld Fossil fuel
pnazdesamuszuuildimalulagnnssuaisuey (CCUS)

O msléwdsamulniimslutusazagnainssu: daddunsldlniununsléidemamandaly
aAMsvudLazgnavngsy Wy nsldsasudlniin uaznmadsunszuauniswdalildli
Wy
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3.4.3) Develop and deploy low-emissions steelmaking technologies

mngﬂﬁ 3.4 RUIINTZUIUNIS Ironmaking wag Steelmaking Sepsiidndrunisuanddas

CO2 B4 45% uaz 30% auddu Ay fuanudntuiuazdiauimalulaBnsndamnin

Je3jaiun1SWAILINGZUIUNTS Ironmaking waz Steelmaking 1Juwan Iﬂagﬂ‘ﬁ 3.5 louang

dnuzvesnswaumaluladnsudnmanduin « Wumemdn 14

1) BF-BOF: Conventional ironmaking & steelmaking process including CCS.

2) DRI-EAF: Direct reduction iron (using NG or H2) and EAF.

3) DRI-MELT-BOF: Direct reduction iron (using H2), Melting unit and Basic oxygen
furnace (BOF)

4) Iron ore Electrolysis: Innovative technology only using electricity to create

iron/steel directly from (non-premium) iron ore.

TYPICALLY INTEGRATED FOR PRIMARY STEEL PRODUCERS

AW DISTRIBUTION

oo it D e s LB G,
4% 1% 0% 45% 30%  10% N/A N/A
TOTAL95%

SCRAPBASED FAF: 5% f MG DRLEAF: 5% f BF.BOF 90%

Figure 3.4: CO2 emissions split by value chain actor

BF-BOF BLAST BASIC OXYGEN
COKEOVEN —— FURMACE ——  FURMACE R — EEEE—
{BF) (BOF)
SINTER
——— ANDPELLET
PLANT
DRI-EAF
DE PELLET
PLANT
DRI-MELT-BOF
BASICOXYGEN
el | A
(- )
IRON ORE ELECTROLYSIS
Figure 3.5: Primary steel production process

73: Shell — Decarbonizing Steel: FORGING NEW PATHS TOGETHER by Deloitte, 2023
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3.4.3) Develop and deploy low-emissions steelmaking technologies

Figure 3.6: Overview of the
set-up of technology routes in
comparison to the integrated
steelmaking route

Stesimaking routes——s

Conventional
steelmaking

Integrated route

Coal Lump  Fire ore
ore
i « ¥
E i El
AT A
Simter Pallets
r k]
=
Q
o
=
= W
a —
= [ Y
o
a0
I: II_Blanst
£
Blast
I’urr':l(:»
E
3
Scrap o)
—
Basic ompgen
furnace
Licquic sesel

Technology route 1
Optimised BF-BOF routes

Route based on conventional BF-BOF

Biz- Coal Lump Fine ore ‘Water
wasle ore | |
[L:_ A e ]
. Sinter  Pallets H, production
5 : =
[¥] ~
& - -
] £ l L
Biomass 3 [ § N cou
reparation >
prep usi g - ‘-:.J product
1Ll Y ooy Co,
[:\— g capture conversion
v
. L < co, F
Coeal, oil | s =
ar MG
orNG I-, :) Blast -
. Blast L ccs
s Gas reforming
= heating
]
E
-]
I
Scrap L2
—
Basic oxpgen
furnace
Liquid shesl

Set-up of technology routes within Greensteel

Technology route 2
Direct reduction routes

HxDR-EAF route

C.

=

e
Shaft Smelting
furnace reduction
B E
£ £
: :
5 E
[+ -
HEl < [ Scrap 2y
- ——
Elsctric arnc Bizsic oxygen
fumace furmace
Ligued stessl Ligyuid slaal

7u: Green Steel for Europe - Technology Assessment and Road mapping by Green Steel for Europe Consortium, June 2021

Technology route 3

Smalting reduction routas

Enhanced IBRSR technology route

Water Lump Fine Bio- Coal Cre
ore ore waste
J-
I I Pellats
H; preduction
| ®
\:- Biomass &
preparation o
b =]
(]

4

CO+C0y

Waler

|
1t

H; production

o h
T -
- . CCU
- N product
co, co,

capture conversion

»

c

c

5

HPSR technology

route

Water Ironore  Ar,
| fines M

L]

H; production

(5
]

'\,

7

Smelting
reduction reactor

Ligund sheel

Technology route 4

Iron are

Alkalineiron electrolysis
raute

Mar-comeentional  Iron are

feedatock

Electrolyte

i

]

Iran

electralysis

Iron plates

Scrap

Elecing arc

furnace

Liquid steal

electrolysis routes

MOE route

Iron ara

Grinding

n

Leaching

8]

Z

Muolten oxide
alactralysis

!

Liguid =staal
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3.4.5) Apply Carbon Capture, Utilization and Storage
(CCUS)

wialulag CCUS waneds walulaglunis CO, wazi CO, unld

Uselawiiusannnunuunails Inauuadu 3 ddu feil

~

Carbon Capture

% msaniaas CO2 wiaurdu
2MALRETINUAADY © NN

NG power (gas turbine)

CCUS value chain

Carbon Transportation

For small scale

o v v a a CO,, : 4% (0, 12%; H,0 8%: N, 76%)
0 cc walulagnisdndu CO, annszuIunIswanwman, n1suan = : I
2% a o [ . Steel plant
H2 1nfines35uYA w3an15indu CO, 3NUIIENTA (Direct R e
. - v da 0 o o - — - For long distance
Air Capture: DAC) {Wulegduniunumadnylunisatuayu R _>
gnaMNISUUMANTHUIS] Carbon neutral 38 Negative S sHiPs
carbon @analulad Carbon capture Asud19azdins =
v , o S e e i ) ) For general use and
ﬂszqnsﬂﬂmuamaLtwwmaum o YU— . large scale
O ccs: wmalulagnisindiu co, Wumalulagifianundauld Lol J—
: ' o Y o Y a o PIPELINES
udq daulugiasiduluiinisda CO, Aeusenugeadiuluduiiu I iy
v [ Y - 2 : % (CH, 5.5%; CO 9%; H, 38.5%)
16w wsaluvsundiunnlilaldauudn widledadniainum b S
y o o = o o A 4 . 9 ‘(‘
soefianumanzaulunisiniiu Jelinnswaunluiuigaoudig 5 2
. o gy S
S ————%
NN Carbon Storage / Carbon Utilization
O ccu: walulaginasih co, anldusslevd Tulagiuiivane .
- 2o A . _ Applicati
mudsnuin Jueghiuanudesnisvasdusznaunisiiaziluly - @ £, Ernence Ol Recovery (EOR) p:a::". -~
L Dirzct Uze emica ue
1 q o A oo . e : L ... e e—r -
Usglod 1wy dhawdadudamdsdansizi (Synthetic fuel), S ——
i mandudanneads (Building material), thanadnsdu | ﬁZ'i".ffff;?;cm"anm
a o ¢ < ) CO, Storage Fixation
L WaNERANFATIEA WUk )
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[ 3.4.5) Apply Carbon Capture, Utilization and Storage (CCUS) }

walulad CCS : malulagnisandusaziniiu CO, (Carbon Capture and Storage technology) Tagsjaitiunsandu CO, watnlunnuldnu Fd

= | (Y] < v = | [-v} dy
nrsaantun1snnnule 3 n1uasn Aed

=,
vy

=

Storage options

SuRUSUUTRU
(Saline Aquifers)

e
—

surunIfulinsiduuRLanTUIE ]

(Depleted Reservoirs)

IWUSNSINSWANAIEMSaRNEUVaY CO,
(€O, for EOR)

A Achieving Thailand’s Net Zero Target with Carbon Capture Storage in Thailand 1aa PTTEP
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[3.4.5) Apply Carbon Capture, Utilization and Storage (CCUS) }

nsalAn® : Tomakomai CCS Demonstration Project: Japan’s first full-chain CCS project
Buduannnszuauuen CO2 aanain Flue gas WB9N32UUNTSKEN Hydrogen Tneld PSA (
pressure Swing Adsorption) aul@ Waste gas §ifl CO2 content Uszunau 52 % dawu
Pipeline 1.4 km. 1§1g52UUAndu CO2, 53UUSAAINNAY HAZSTUUANIAUANEIAY

TypicalPSAofigss  CO, source Capture Injection ~ Storage
composition

= - Oftgas Activated amine process

H; 0% Containing CO, Injection wells

:::: gases " Pipeline 1.4km D s 2 wells

I miom i Offshore Tomakomai

Hydrogen production unit of CO, capture capacity | ——
Existing oil refinery = 260.000 tonnes/year

Reservoir

[Moebeuu Formation : Sandstone I‘_ :

1,000 - 1,200m sub-seabed

Takinoue Formation : Volcanic
and volcaniclastic rocks
2,400 - 3,000m sub-seabed

Hoyaiiluveslasanis

U Location: Tomakomai, Hokkaido Islands, Japan

L Feedstock: Hydrogen production unit in an oil refinery
L size: 100,000 ton.CO2/year

Q Capture Technology: Activated amine process

Q) co2 Fate: Offshore Geological storage

Q Timing: Start to operate in March 2016.

Bird's Eye View of Tomakomai Capture/Injection Facilities

CO; absorption tower

Co < ‘io, stripping tower

Low-pressure flash towr !

e Flow of PSA offgas
Flow of high purity CO;

Source: https://www.japanccs.com/wp/wp-content/uploads/2024/09/202409-EN-Tomakomai-CCS-Demonstration-Project-Brochure.pdf
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3.4) nagnsnsandsuiunisiandaay CO2 emission

[ 3.4.5) Apply Carbon Capture, Utilization and Storage (CCUS) J
walulad CCU: wialulagnisanduwaziin CO2 Tulduselewil (Carbon Capture and Utilization technology) Tagsjauiun1sandu CO2 wiwaunluld
nnmsugeiialanansliiiugdn Utilization option fdunisnisnisanduwazlduseleviann
A15UBU (CCU: Carbon Capture and Utilization) fadnunainuatsunnlunisii co2 Tuly

Uszlenilngnsaisanisinliulsguidundndueinfiyannig

CCU Provides Multiple Solutions for Sustainability

DAC
(Dérect Air
Capture)

CO, as a Feedstock
Uszlga
 rihwnszuaunisudsgunmandl (Chemical conversion) wialu 2 wuanis
1) iUl dunaesnu (Energy): anunsaudssu CO, Wudiamasdunsnzit wia Synthetic
fuel (e-fuel) dusanauny Fossil fuel Tuniadrunisnludesldasuauld wu

Bwuv tﬁ@“‘éﬁ““ &

i< B s S
i Gourcey o m 9AEMNTINNITUULAZINENNNTTNTIN
§ & 2 “ @ 4 2) il duinghvvasanavinssusingg wu 85, waiadn, Wshu, Building material

& oy % & k N B Judu

* v é})m = O sinlul4Tnenss (Direct utilization) wuefis anstin €O, fidndulduvinliliannuuiguiuas
= 6 fdndsuuitousenly Wt co, Aldluliiluiaghvlugnamnssusiaiiios 1y gaaminsay
IASasRL-ingnay, tudeuss, arsaumnds WDudu

——

= (8D ﬁ
Fue
Extinguisher

Recycing
2
<
% Minecals, Solvents,
:f Cement, Paint,
% Concrete Lacquer,
2
2, Polymers, Coatings
"4’ S Plastics
2, », Cooing
% o, %0 A
% o,e ’7(.0 — Systems
s il ©
Cleaning
L
40"9,"S'inq with CO,
Pplicay, lon
° & nettute o | 2023

cxded, Basers o0 IASS Maro Mensch n Oofe. K tien B (2020) Advarncerg COU Techrmsonges Pursoart
0,336 e 202000108

0 the SOG4 A Chatenge fir Polcy Making. Front. Enmgy fles. 8108, oo

Source: https://www.biobasedpress.eu/2023/07/carbon-capture-and-utilization-ccu/
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[Carbon offset and compensation ]

Carbon Offset and compensation (CC/REC) : 410150115141 Carbon credit %38 REC 41 Offset sisavatvaUsuian1suanuaas CO2 Emission 89
29AN3 lagdin19lunisla o W laun nsdemisusulAshnuIa REC anwatve waznisugniiiaiiasuauasinilaunvae

Vs

3.5.1) A15UBULASARM [Carbon Credit (CC)]

ASUBULATAR (Carbon Credit) As UsunafinwiZaunszanitanamizafniiuldainnis
vilassmsanfinizeunszanidlaiiisuiunsdinisaniugsianiuuni (Business-as-

Usual: BAU) §imiredudusiuniuveulnsanledifieunin tcoze Tnsusunaiiugas i s

#5un1siusasnuunsgusnge uazsunsatmsveuashinluuaniudeuniade- e (s | h o

wahlUlduselevdla lidnazidunisirvSunatisEeaunszaniianldannsaiiveu
Tusenunialawmedaya nsiluldvawenisudesiineisaunszanainesdns yaaa (2
UUINIT WINNTNAANEATMIA99 nalnAINa199a319u59391a (Incentivize) %

Removal or nature-
based sequestration

AAgIUAN9Y ann1sUaasAnsUBLAaULEY InenaluansuaulasAnaziviunainlasenis (e, refrestation)

2 Yszanuan laa

1 6V I . . . . 1 Y o a a o o =1
1) msaan1sUdaeAnwizaunszan (Emission reduction / avoidance) i M3ldwasunauny n15USuUTIUsEANENINWAIIU LAZN15IANTTVRLEY way
o 6V = = . 1 v = Y [ 3 I3 1
2) n1spAndufingTaunszan (Removal #38 nature-based sequestration) wWu n1sléinalulaganiuuaziniiuaisuau wazn1suanda
TnaUSunafnaiounszaniianldann BAU dasldasunissusesuaztunsidsunuunasgiuaiee Wuasuauasinnau dandiulassnisanaisuau (Supply) 39azanunse
ilvneungdaesnisyavenisuaasaisuay (Demand) 1

g

iun: https://www.krungsri.com/th/research/research-intelligence/carbon-credit-2023
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Carbon offset and compensation }

\

3.5.2) Renewable Energy Certificate (REC)

Renewable Energy Certificate: REC vf%a”lu%’usaa?m'émswam‘l%lﬁ'm'mwé'wquuﬁau 739
RE (Renewable energy) laggiuanln#inain RE azﬁ’m‘lﬁ’%’un'ﬁ%’usaa?mémsﬁlupﬁwﬁm‘lﬂﬂqu
wiseumsuiey dagtuiinmsluindhendauisussmdlng EGAT) Wusieideailaansidugl
nsfusesluuszmdlng uasdeanunsatir REC AldFunisiusasudaniu svihmsdo-veiuld Tne
fdio REC anunsadradninalugléininiiunann RE iunalnild Snvisdsfidruatuayuliiia
nsvenedndiundsnulnindiunan RE fuundu unufindsoulihfiinanidamameadad
WuamguadnvasmsusesfinmFeunszantugiuussemeavaddanislutiogiu
fiieadoauaznszurunistions REC Auualiiidifeatoaman 3 dau Tdud
1) Participant (§fa) daumninasdunissnuvisasdnsduiifldledudeuandon sjeiufias
Téwdseazornlunsdiduians Wugdedndsota REC anguanluimdenunyudon
2) Registrant (1) nguguanlnitnwasnumyudsuiifinissdaluinede uazldtunsideu
Tsalvldud
3) Issuer (§l¥n1s5uses) fildFuneununsanidrvenalnlhilugddunsasiasey uazlh
N33U589 REC vaslsslniln Tngluuszmalnefinisiniidendaususemalneg (M) Du
Hlin133usaustivesgifien (Local issuer)

Source: https://www.facebook.com/re100th/

AN
' RE -J
¢ -
- 5
£ 5
B 5
- y
£ o
e K.
“y <
Ny o4

aalnlanawsuulraeveavéu

Avuou REC iWun1SSUSaviKWEo REC
WIUS=UU Registry vaviInssu I-REC
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[Carbon offset and compensation }

|oomofieufio Carbon Crecus REC Carbon credit

aziuldudinnisldansuswasin uas TuSusesnisninndsau

wyuidey (RECs) azilumaidanlunisanfnuisaunszan wsa Carbon

offset 19 wazdreliesAnsanansalugidmnenisaafinvizounszanld

usnalnnissinnunauwandieiu wazmsldaunuansneiuly

O msldnuasveuasanduliludiwanevesnmsgisdninaan/an
#u GHG viaatiuayuliAanisan/ gadu GHG Fennsdionsuay

AN IBANIHINIAaN GHG ladasdunuiiaindinisan

GHG fneAulas wara1ssnviINsunLven1sUaas GHG Livaysg

9
14

Whuanenisuasy GHG gnsilugud wie “aisuauiimia” 14

O asldey rRecs Wululudmsnsvasnisdredvslunisléwdseny
vyuidey (RE) vise atfuayuliAnniswaalniin RE Jsvniiansan
2INN13AIUIY ArSUBUWANSLTIwatasAns azdmagly SCOPE II: s
Uane GHG 1119915 IINWa991U (Energy Indirect Emissions)
Tnssuau RECs fidoutiuasifiunisandeyananssy (Activity
Data) Tuundsdas GHG annsldwdesnulnfiuvindy uazaunse
$reanslumslindenumuiou naununsléinihanaieds
(Conventional Grid) eyjsgilmmnenisiuesdnisildwdsau
s isutiavun v3e RE100 14

Source: https://www.facebook.com/re100th/

RECs

[USUSavAISWaRwavvIuKuuISuU

AISUDUINS AR

-

(innsvAULIVIS ?

1.KU2UVIVAISIA

(S

= wWwanwavvIulWwwIsInwavviukyuiSuu
2/IKAVIALUN

i

3.3naus:=ave

U. UeydinuiSounssvnvav
aVANS 1IAzN1SSIUVIU

q.mﬁwﬁué (Claim)
AUAVIDRABUVaVWIG
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-

(&

Re-sourcing Raw materials

NAYNSN1TIANIINYAUNLNIT
UanUdasm1suaun %3a Re-

sourcing raw material

= [~ dl 1 v 1
auidauazilunuamsiiaeudigll
% v v ] = | =
Judaunazitnladneg Ao n1staan
wrasIngRuvaIwAniasivaniil
n1sUanuasya1suaun (Ha1udy
TunrsUaauane CO2 favulwns

a o A o '

NARNAN Yi3aLsen31 Carbon
intensity) dnundlglunszuaunis
NAR LNDaAUSUIUATISUBUNAAN

Aragnsvasnisidaningaumaniianidlunszuiunmsudn “wanuwiuiniau”

nsidenunasingauussinnimanuyisuu

(Slab) N3in15UanUaasA1sUBUMN

O ray..
UA

%) o/ = a < 1 a v
ﬂ‘U’JGIQﬂ‘U NTTUIUNTNAMNANUHNUINTIU
veoriexr [ ¢t cox
(Hot rolling mill process)
sprr | 04tcon
A

https://www.bhp.com/es/news/bhp-insights/2020/11/pathways-to-decarbonisation-episode-two-steelmaking-technology

Global Efficiency Intelligence - Net-Zero Roadmap for China’s Steel Industry, March 2023
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B @

Iron one: Ccal
FE.:DJ .........
Iran oxide 'C'lrl:u:rn

il ,

Sintoering maching Coke ovens

\ \

> C0:
111 Mk the lron cmodtemn ko) m
after removing dreducingh
ANFRE

| —y Fe
Mtz ikan

Elast furnace

2] Transport the molten iren J

< 8
RS

BOF Continuouws

[ 2] Ad)jwst the 141 Madd It nte & fhad
Con e Mt s diimeension

Conventional-type
direct reduction

High-
grade
pellets

C0O2,H:0 | To
outside

CO,Hz2 |[the
system

c

2

=

®

-

£

&)

Ml Natural gas
(CHY)

1 %O Direct reduced iron

Tunszurun1sannanazldiisaiag (Reducing agent) Lite
ANIALLANADENTLIUDBNAINDBN IYAVDIUAN iienaninnanlurdas
Uﬁn‘mﬁ Blast furnace (BF) %38 Direct Reduction Iron (DRI) Iaglu
annauiedagiudnazldasusunausnluad (CO) \uaisaduanty
N3¥UAUNTS Blast furnace d9uUn3UIUN13 Direct reduction
furnace agldlalasiau (H2) wazarsusunauanlen (CO) WuA3Aw

aananalIfuang

Blast furnace

Fea0s(s) + 3CO(g) - 2Fe(s) + 3C0O4(g)

Direct Reduction furnace

Fe20s(s) + 3Hz(g) = 2Fe(s) + 3H20(g)

Fe,03(s)+ 3C0O(g) = 2Fe(s) + 3COq(g)

517 4.1: Outline of Fundamental Blast Furnace —
Basic Oxygen Furnace Method

Aun: https://www.greins.jp/en/technology/technology02/ wag https://www.greins.jp/en/technology/technology04/

517 4.2: Outline of Fundamental Direct Reduction Furnace

Method
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BF-BOF route

Blast
furnace

Oxygen

Basic QJ
oxygen
furnace

- N TNy e N

DRI-EAF route

Oxidant agent
[natural gas,

grey hydrogen,

syngas)

Shaft
furnace

.

Electric
arc
furnace

DRI-EAF route

wuIRANSHAALAAN Green Steel Rdagidsuanuaulaluyszanaulan Lidandy
ANIAIESNNITASUVBINUIBIUNIASY, drBnman wasduilnamanseTvgilunisuaause
o & d& a " a v o
I anlulinssadwInasu #ie Green Steel
nsulsgumanvulgugiivazniswdnmgn (Ironmaking and Steelmaking) fiawduds
dagyTunsmauaussnufasnsmanilan faudnszuiunis EAF 2zl CO2 intensity @1
\We 0.4 ton.CO2/ton.steel WANISANIWINISHAAANIINLIABLAAN (EAF) Liig9aE191fan 84
fidavninlunismavaussanudanismanidegiadui Wasanmsndauninaunings
o & W v < "\ a a Ao v w v y &
ududesldirwmnanamnings lnaanizagrstduginiaimaesiau anudasnisldman
Tmaindiunndnusunanaumaniivyuisuniglulszsme

ad UaaUu Major Steel producer waz Technology provider T@sunuNaIuA

9
= a

< o ¢ o Y o 8 £ v a
walulagnisudamannuanlanaisuauni Arelianuainaisvesnalulad fedslivaney
walulagununeagszninamsnmu 1aenszsuIunsHanUMaNWUY Green H2-DRI-EAF 1Ju

v a o v = % = o . =
idunisnnalanlianuaulavazinnundauvesunalulaguaziilasinis Demonstration 9
MasiauaglunagUsemANiA U NN INa UM UIBUNNINLNEINDFINTUNITHER
Green Hydrogen waznszuaunis EAF lagguil 4.3 leuaaidunianmsuamuinuuu BF-
BOF, DRI-EAF way Green H2-DRI-EAF

717 4.3: nsvnunsHanmdnuasindnnatuwuy BF-BOF, Natural gas DRI-EAF wag H2-DRI-EAF

(IRENA, 2022)

531IUNTSHARA BF-BOF nsEUIUATHAR DRI-EAF A3¥IIUASHAR Green H2-DRI-EAF
0 Fe,0,+3C0 > 2Fe(s)+3C0, O 2Fe,0;+3CO+3H, > Q 2Fe,0; + 6H, > 4Fe + 6H,0
9 wadeowinlauan: Coal 4Fe+3C0,+3H,0 O wavnuvilduan: RE/H2/Bio-
O wa&vouilavidn: Coal or

NG/Elec. carbon

#u1: Green Steel Economics - Comparing Economics of Green H2-DRI and Traditional Steelmaking Around the World e Global Efficiency Intelligent [Published: July 2024]
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Table 4.1: Overview of Steelmakers' climate commitments: Targets, SBTi alignment and net zero aspirations.

Company

Ansteel

Arceloriittal

China Bacwu
HBIS

JFE Steel
JEW Steel
Kaba Stesl
Nippon Steel

Nucor Steel

TATA Stesl

ThyssenKrupp
Steal

US Steel

‘Waoestalping

Shaort-term

Base year target (up to
2026)

2025 NA

2018 NA

2018 T% by 2025

2023 NA

2022 NA

2013 18% by 2024

2005 NA

2013 NA

2013 Na
2015 NA
20719

EVETRQE —

2018 Na

2018 NA

2018 NA

2018 NA

2019 NA

Medium-term Long-term
target (2027-2035) (2036-3050)
30% in 2035 Net 2ero 2060
25% by 2030 Wet 2ero 2050
12% by 2030 Met zero 2050
30% by 2035 Net 2ero 2050
30% by 2030 Mel zere 2050
0% by 2030 Net zero 2050
42% by 2030 NA
30-40% by 2030 Met zero 2050
30% by 2030 Met zere 2050
05758 COZ/ tsteml  Net 2oro 2050
50% by 2040
R Met zero 2050
35% by 2032 Met 2ero 2050
L 30% by 2030
EU: 30-40% by 2030  Met zero 2045
Group-wide: Na
30% by 2030 et 2ero 2045
20% by 2030 Net zero 2050
30% by 2029 Met zero 2050

SBTi-aligned

Mo

Na

No

Mo

Mo
Ha
Mo
Mo

Yes, Scope 3 not
included

Na
Mo
Na

Yes. medium-term
target anly

Scope(s)
covared by

targets
Mot disclosed

142

182

Mot disclosed

Mol disclosed

182

182

182

142
1,283

142

182
1,283
1,263

142

&2

Target type

Peak, absolute

Intensity

Intensity

Poak, absolute

Peak, absohtle

Absolute
Intengity

Absolute

Ahsalute
Intensity

Absolute

Absolute
Absalute
Absolute

Intensity

Absolute

Scope 3 targets

NA

MNA&

A

MNA&

HA

Ha

MNA&

MNA&

HA

et zero by 2050

MN&

Ma
Mel zera by 2045
Met zero by 2045

Ha

25% reduction by 2030

Ansteel are targeiting 30% reduction from peak emissions im 2035 The company hopes to
reach emissions “peak” by 2025.

Arcelorbittal's primary steelmaking operations are in line with SBTi's 2030 targets.
Howeever, this alignment does not account for its secondary production, which constitutes
about 25% of its total outpat. ArcelorMittal set a group-wide reduction target of 25%, and
an EU reduction target of 35% in emissions intensity by 2090, Commitied to publish a
science-baged targel with SBTi within two years {Iram 2021).

BlueScope's primary steelmaking operations are aligned with SBTi's 2030 targets, but
there's ambiguity regarding the alignment of its secondary production, which accounts for
approximately 40% of its total output. BlueScope aims for a 1% annual reduction in
emissions from a 2018 baseline, targeting a 7% reduction by 2025 and a 12% emissions
intensity reduction for its steedmaking activities by 2030, For nan-steelmaking activities, it
targets a 30% emissions intensity reduction by 2030

China Baowu aim to Thave the process engineering capability to reduce carban ernissions
by 30'%" by 2025, and reduce emissions by 30% by 2035

HBIS aim to reduce carbon emissions by 30% or more compared to carbon peak. The
company aimed to achieve "carbon peak” in 2022

JFE updated fis target in Feb 2022 from 20% to 30% by 2030

JSW aim to reduce ntensity to less than 1.951002/tcs by 2030, which is equivalent to a

4% decrease from its 2005 baseline. J5W Steel plans to have net Zero operational
emissions however has not commitied 1o a timeframe to achieve this

Kobe's emissions targels are outlined in its mediurm-{erm management p|Ir| that was
rebeased May 2021,

Mippon Steels chimate strategy oullining their emissions targets was released in March
2020,

Mucar only operates EAF steel mills and was the 7th largest conporate buyer of renewable
eleciricity in the U.5. through Virtual Power Puschase Agresments. Nucor's baseline carbon
intensity is 1,075 CO2/ t steel, which represents a reduction of 9,3% 1o 2030

POSCO updated its target in 2023 from 10% by 2000 to 30% by 2035,
SSAR aim 1o largely eliminate operational emissions by 2030.

TATA Steel's UK and European operations have measurable mid-term targets. However,
TATA Steel has no group-wide méd-term tarpet.

ThyssenKrupp are looking 1o get S8Ti verification of targets

LIS Steel are exploring submitting a goal to the SBTI to advance its decarbonisation
jowrney. Motably, US Stesl states that it curently does not measurne or disclose Scope 3
emissions, bul is in the process of developing the data o make it available in the futune
Voestalpine have set a 30% group-wide 2029 target, and a 50% reduction 2029 target for
High Performance Metals Division. The comgany |s also targetting a 25% reduction in
Scope 3 emissiona

Remark:

Green: Leader-company
target ahead of NZE
pathway/SBTi aligned

Orange: Neutral-company
target in line with NZE
pathway

Red: Laggard-company
target behind NZE
pathway/not SBTi aligned

Source: Forging pathways: Insight for the Green Steel transformation ¥a1in1aer ACCR [Published in June 2024]
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Table 4.2: Green steelmaking initiatives
Company Project/Technology Location Target Company ProjectTechnology Location Target
ArcelorMittal  Hydrogen reduction with grEy hydrogen Hamburg, Fossil free by Salzgitter AG  Electrolysis/hydrogen-based steelmaking  Wilhelmshaven, 2 million tonnes
Blast furnace + electrolysis for hydrogen Bremen, 2050 (Salcos Germany oer year of DRI
production Germany project) (by the end of
Hybrid blast furnace with direct reduced Dunkirk, first
iron (DRI) gas injection Germany implementation
Coke oven gas with grey hydrogen; Asturias, Spain stage, expected
hydl‘ﬂgeﬂ in DRI-EAF for 2025}
(SSAB, LKAB fossil-free electricity 2045 green PPA.
and Vatenfall) Celsa Electrolysis/hydrogen-based steelmaki Norwa 50% emissions
Boston Metal, Molten oxide electrolysis (MOE) Massachusetts, n/a Stathraft & Mo ysisihydrogen- Ing y e mim‘j b'y
BHP & Vale technology USA industrial 2030,
China Baowu Memorandum of Understanding to share Multiple n'a park AS decarbonization
& BHP technical expertise in reducing emissions  steelmaking by 2050
from steel, including using CCUS bases in China G _ -
Ovako Hydrogen use to heat steel before rolling  Hofors, Sweden n/a :tzeelrrnei::ative Hydrogen-basad steelmaking g:gzz:_ﬁn Erlzgzgfilun to
Liberty Building hybrid furnaces Czech Republic  Hybrid furnaces start in 2024.
Ostrava built by 2022 Annual
Rogesa Hydrogen in coke gas as reducing agent Dillingen, Started production target
Germany operations in of 5 million tons
Tata Steel CCS under North Sea; water electrolysis ljimuiden, Carbon-neutral in of green steel by
to produce hydrogen and oxygen Netherands Europe by 2050 2030.
Thyssenkrupp Hydrogen as reducing agent; use of Duisburg, First phase
renewable hydrogen from RWE & o testing in 2021,
feasibility study for water electrolysis plant second phase in
2022,
Voelstalpine Hydrogen as reducing agent to process Linz, Austria 80% carbon
Primetals iron ore concentrates emissions
Tech. reduction by
2050
Tenaris, Electrolysis/hydrogen-based steelmaking  Bergamo, Italy
Edison and
Snam

iun: Considerations for making green steel using carbon capture and storage (CCS) and hydrogen (H2) solutions , OIES [Published on May 2023]
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AMNTINVDINTAUUAYUYDY EU 3uAUguanian ArcelorMittal

Table 4.3: DRI projects announced by ArcelorMittal

Planned capacity

Announced costs

Public subsidies

Announced

Innovative DRI: Backtracking on green hydrogen

4 ArcelorMittal IdWanlassnsusuasumogavdnuuunaduunly
5EUIUNISHANMEN Green Hydrogen-DRI $aufu EAF dawdunadeniii
anuidululfunfigaimiunldlulssnulueiavas ArcelorMittal A1519
4.3 1#agulAsann3 Green H2-DRI fiaviunvasnguudemuas ArcelorMittal fi
I@sunisatuayunIsauaINAIAsgaeds 3,588 augls

*Based on an exchange rate of 1 EUR = 1.4 CAD

Total: EUR3,588 min

Plant / location (Mtpa) (EUR) (EUR) operational date
Gijén and 5estao o . P S
(Spain) 2.3 ELRT,000 min EUR460 mn™ 2025
Dunk . .
L-l:r;aftque 2.5 EUR1,800 mn EURB50 mn?® 2027
i \.E:l
Ghent o
(Belgium) 2.3 EUR1,100 mn EUR2B0 mn 2026
Bremen and
EisenhUttenstadt EUR2,500 mn EUR1.300 mn*: 2030
(Germany)
Hamburg ” i
(Germany) 0.1 ELIRSS mn™* 2026
Dofasco o g EUR1,286 mn EURGE43 mn® 2028
(Canada)* : {CAD 1.8 billion) {CAD 0.9 billion) o

#un ; STEELWATCH: ArcelorMittal Corporate Climate Assessment 2024 [published on My 2024]

tladui EU Commission tnsatiuauulasenisuadngu ArcelorMittal

v 110INNTRUAIAANITRRIUIAINTTUMIILATHSAR LasRanAaaIAL
ulaunandrdryuasanning 1l leun European Green Deal, EU
Hydrogen Strategy, the Green Deal Industrial Plan wag the RE
Power EU Plan. . .

v Incentive effect (flulSauladrAgyuadinsens tiavnngiaua
Tasvnsaglusdttiunisasnulunsnd&n Green Steel nn'lau'lesu
ANTRTUFUUINNAIATS . .

v uesmsavnanfinnesnis “Safeguard” Miiaawalialuiulainag
lLuAalitAanisuasdunlimunzan Taaninlasenslssau
mwshL‘éalath\nnnuazaﬁoswqiﬁs{mﬁﬁuﬁu NFulslaamiazAuLiu
haudan leduuvaiulvduniaa (claw-back mechanism)

v RN TasInsaudasinaunsdssaunisaluazanusmatnatian
aFuannlassnistvuninaansvnssunanuazeaula

v Tassnsiifudaulunmalsnisfnau iWaasagautazdseiiunis
ussatihwnalunsaanisdanildaadie CO2, nsidnladfe
855u2116 wagnstd&aunnld Green Hydrogen
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Teazideailaifuineiulasinis Green steel a3guanwaAn ArcelorMittal

TAs9n15229 ArcelorMittal 7
Iesunisatiuguain EU

ArcelorMittal, Gijon [Spain] ArcelorMittal, Dunkerque [France] ArcelorMittal, Ghent [Belgium] ArcelorMittal, Bremen [Germany] ArcelorMittal, Hamburg [Germany]

Facility H2-DRI with Facility H2-DRI with Facility H2-DRI with Facility H2-DRI with Facility H2-DRI with
EAF 2.3 Mton EAF 2.5 Mton EAF 2.3 Mton EAF 3.8 Mton EAF 0.1 Mton

Public subsidies 460 Public subsidies 850 Public subsidies 280 Public subsidies 1,300 Public subsidies 55

[million Euro] [million Euro] [million Euro] [million Euro] [million Euro]

Total investment 1,000 Total investment 1,800 Total investment 1,100 Total investment 2,500 Total investment 110

[million Euro] [million Euro] [million Euro] [million Euro] [million Euro]

CO2 reduction 4.8 CO2 reduction 70 CO2 reduction 50 CO2 reduction 6.3 CO2 reduction 0.7

[millionTon.CO2] [millionTon.CO2] [millionTon.CO2] [millionTon.CO2] [millionTon.CO2]

Operation date 2025 Operation date 2027 Operation date 2026 Operation date 2030 Operation date 2026

w1 : STEELWATCH: ArcelorMittal Corporate Climate Assessment 2024 [published in My 2024]
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WRUATWLEAINISUIUNISNANAN, NANLTLATIAUN way CCUS ¥a9 ArcelorMittal

Making carbon-neutral steel: the DRI-based route E

ArcelorMittal

. Green hydrogen
Clean ElEC‘tI’ICI‘t}’ (pust 2':!3":!} Irpaut ;.:I':'.r..le-.:?euiﬂ:_w in the form of

hydrogen from clean electricity via

electrolysis of water into steelmaking
e :
-‘( 4 HI

l Input of clean anangy in

the form of bioenergy
Clean electricity Electrolysis from circular carbon

Eleneratinn From sustainable
bwcrmass

Pyrolysis

Sustainable
biomass

Bicenergy 06

*

Circular carbon

Circular
carbon
dioxide

Carbon capture and storage

%

Carbon capture and storage

NS

Blue hydrogen Capturing,
Input of clean Llulnpuluu_.iuud
Carbon transport Reformer enargy in the fom storing any non-cincular Carbon transport
Carbon storage of hydragen via carban sources Carbon storage
saparation and L
carbon capture =2 Fossil fuels

and storage of
carbon in natural gas

Source : ArcelorMittal-Climate action report 2_Published in July 2021
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1A39N1598NAAWMEAN SSAB, Sweden

1a$9n15 Hydrogen Breakthrough Ironmaking Technology (HYBRIT) Dagadied 2016 aeldianissaudn UJoint venture)
FININNNABNTY e U3EW Thun USEVWMAN SSAB, USEVmTawus LKAB uaz UsEengdianminassu Vattenfall lagldsunis

INNOVATION FUND

Driving clean innovative technologies towards the markel

HYBRIT Demonstration: Swedish large-
scale steel value chain demonstration
of Hydrogen Breakthrough Iron-making

e Innovats U

} Project summary

Thee HYARIT (Hyorogen BeeaktPeough koamaking Technoiogy|
Demenstration project aims to revolationize the Eurcpean iron
s Steel rdustry. by replacing fossil-based tethnolkogies with
climate neutral akematives The project plars to replace the
coal-based blast funace tedrolagy with direct reduction based
o fossi-feee ydrogen The prowct will produce approsimately
12 Mt of gude sted annually, representing 25% of Sweden's
ovenal| production with the potertal to avoid 14 5 Mt Clieq
of greenhouse gas (GHG) smissons aver the fest tan years of
operanen. A new, frst-of-a-knd hycrogen production facity
o Gallraare wil ba establshwd, using a 500 MW sectrolyse:
capacty powered by fosul-free eloctricky. The use of hydrogen
erabies the conversion of imn ore it sponge iren The project
wil snabile SSAB o replace two blast fumaces » Oxeidsund
with an electre arc fumace, using the sponge iron &8 the
foedstock 10 produce Pagh-quality stesl without using rokng
coal In the reduction step. As access to rerewable onergy
CoMtinues 10 intrease. the project will lead the way to a full
srergy transition of the hard-to-abate, iron cre-based steel
production across Europe Iron ore-based steel wil remnan of
strategc impartance far the EU as it is the main agpeoach to
oroduce both high quality and High strength carbon steel and
not all sted can be produced via secycling and msiting of scrap
steel The project will also support the local econamy and nelp
secure jobs that are ctherwmse ot nsk If the scstng steel plarts
winidd hane 1o be dscontiusd 10 enabile Sweden's trarston

& dimate-neutral pconom g
‘ =i
Source: chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://climate.ec.europa
.eu/system/files/2022-07/if_pf_2022_hybrit_en.pdf

EUR 143 COD 000

mumwm

143 M1 000 {frst mm:!:mw

aﬁuagumqmsﬁumﬂ Swedish Energy Agency W1u Innovation fund (100% %1310 EU-ETS) fauRuYLaD Ussuie 282

a1 USD Tassmsiifianulaaauludiunisatduayuagninineuansainnisasmuvainiaensy andukuyudadiudssuna 75%

VYRINTAMUIIMNATMIULATINITU

Tnelasensiddvuneiaglglalasiauwnuaiuiiulunssuiunisuaniieannisuyantasy CO2 Tauszuna 90% Lgunu

Conventional technology @3 Milestone d1fgy¢ il
O wSemldamuitu 136 d1ugls Tulassnsidisesvas HYBRIT

O 100 2021 w9 HYBRIT IdiSundamaniivasaliomdmeadadngnain waznaunuiinzegieidinisudnmvanUasanesada

luszavanaminssuluusunaanlud 2030

| wmwrecocess

A
o ——c .

PELLETIZING .mon-}:-
1 (A
4 :  Bacsaty
IRONMAKING O s i

. ‘ TW
ﬁ’ﬂ METAL STEELMAKING  SPONGE IRON ,

S
ST \
A}
./-___,- W"‘l‘

7iun - https://www.hybritdevelopment.se/en/
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Molten Oxide Electrolysis (MOE)

Electrification

Oxygen
Bubbles

Molten Oxide
Electrolysis (MOE)
for steel decarbonization '

Inert
Anode

= - v + e L —
+ St
Electrolyte . - ]

BOS TON o (8 2
l\/‘ E T /\l_ Ko Cathode

Figure 4.4: Configuration of Molten Oxide Electrolysis process

#un: https://medium.com/@DiggerInsights/startup-boston-metal-works-on-green-steel-3424a0b7485f

\ Tapping
/ Liquid Iron

Boston Metal is a ten-year-old MIT spin-out*
startup formed in 2013. Aiming to fight climate
change and reduce carbon emissions from its
steel production, this 120-person company has
raised a total of $250 million to make “green”
steel possible.

[ Boston Metal is commercializing a new
method for making steel and other metals, to
help clean up the emissions-intensive
industry.

L Boston Metal plans to use an electrochemical
decarbonizing process called Molten Oxide
Electrolysis (MOE) by supplying electricity

through iron oxide mixed with Electrolyte

69


https://medium.com/@DiggerInsights/startup-boston-metal-works-on-green-steel-3424a0b7485f

1ASINISWAIUY Green Steel 989 Thyssenkrupp Steel, Germany 17N,

NauaaaKNSsUIKan

EU Commission approves German federal and state government funding for

thyssenkrupp Steel's "tkH2Steel" decarbonization project
[reported on Jul 20, 2023 5:15 PM]

Thyssenkrupp 14i5Un15ausifiann EU Commission t{ukuganyuainigieasiudiuiu 2 wudiugls (2.3 wudu

aoaans) dmsunisiaunlsesny Green Steel luidias Duisburg Tneldinaluladuuu DRI fifviunazizy

anduniswdnlul 2029 wazdadulasamsfivanslifiudennunerenuvas Thyssenkrupp lunssjeg Net zero

target Tun1swamwan Ing EU Commission IdeyiiAnautnemae Insazdniunmsinuieiasiionsnistui

\deulustudosusznm Thun "Sudiewdailedy (nitial Grant) " waz "nsT1szRunudouly (Condition

payments)" @saztneaiuayunazdudiuuiansalnivaznisginsléfnasssuvialaeit wuiAnvaslasinis

Yraeyniinnrslduinnssalmivasnszdunisndn/ldnulalasiauegieininszlan uasddiean CO2 launagng

590137 uazludnudnis Tasanns "tkH2Steel" aznaneduunsetuniou Hydrogen Economy ﬁéﬂﬁ’mﬂmq‘lsﬂ

* Plant capacity: 2 units of H2-DRI process laglt H2 100% FfifdansuanTIN 2.5 Mton/year (N19899U
¥84 Thyssenkrupp taeilyaf1tiayu 1,000 &1ugls) Dulsseuusisusnlulaninaunauuuidonianalulads
waza1u1saan CO2 emission LANINGY 3.5 ATULUAINAY

*  Plan: BudunaadsfinnsmusulFlutiatet 2026 wasiifuadadidunsuanlfizigalull 2029 Tae
11U3u1a Hydrogen consumption Uszunee 143,000 tumsnausial

* Technology provider: U3@% Thyssenkrupp Steel lauaunungli SMS Group ALEUNISATUIAINTIH N5
§aw n1snas¥elsesu Direct Reduction /4A1 EAF uasviineaiuayuiieadas

iun - https://www.thyssenkrupp.com/en/newsroom/press-releases/pressdetailpage/eu-commission-approves-german-federal-and-state-government-fund-ing-for-thyssenkrupp-steels-tkh2steel-decarbonization-project-228875

Funding arrangement: EU commission Tadnassiau

atuaywdy o du ldud

1) Initial grant 550 d1ugls AYwaTUAYY
ThyssenKrupp A49UN3ZUILANSRARMANKUY
Green steel Tngatiuayunsraaiiauasinas
159974 Direct reduction waz EAF 2 units Tuiiias
Duisburg wazAInn1salinaztrvanni1suaniasy
fing CO2 > 58 auiunaanaglasIng

2) Condition payments Usganas 1.450 Wudugls
Lﬁaaﬁuaqumﬂ%’mu Green Hydrogen Tu
nszUIUMsKAAWaN Tngazasauaguaildineg
windinlun1ssaniuaznisld Green Hydrogen
Tuvas 10 Yusnwsanrsativeruvaslsesu Direct
reduction wiislual FamsdnsziRuwuuiFeule
%uagjﬁ'umimaaaauﬂszﬁﬂim 3rd party expert
WansraUszafiuviunamslduassnanasediang
dw5un1sld Green hydrogen @snna TKSE 2240
AS2UIUNS Bidding wiednatdan Green

Hydrogen’s supplier
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- |
1 Salzgitter AG receives official notice of government funding for the

SALCOS® low-CO2 steel production program
[reported on 18 April 2023]

EU Commission l#ausfAunsn1suas Germany wadn 1,000 &1ugls iietaeld Salzgitter

Flachstahl GmbH (‘Salzgitter’) taasyunsnanwanlngliniulalasiay

O swwazduslasenis: lasinsuanmanndfifiansueulaeenlessi SALCOS® - Salzgitter
Low CO2 Steelmaking (3aunun1suantudl 2026) Usenaumenszuiunis

1) Green Hydrogen-DRI tay EAF a2i18anIsugs 1.9 ausiu/A ivenaununszuiunis
Salzgitter Fuilugrannanyelnasusuaosvengesuidnemainmanmanauyssaal 9 anidugel

Gunnar Groep!€!
or. Robert Habeck
~yan Well

oy T110
y: 2 e

nanLA (Blast furnace)
2) Green hydrogen production cap. 9,000 ton.H2/year fe52UU Electrolysis 1A
100 MW FilEm&seulndingin Renewable energy Iny Green hydrogen filfazu
Feedstock d1m5unszuaunis DRI
QO co2 emission reduction: mainazndnidesnisuasdaes CO2 litas 3.6 million
tonnes of carbon dioxide
O msdnassnemu:
1) € 700 million in federal funding
2) € 300 million from the state government.
druiAuain 1,000 augls aeSurnveulay Salzgitter AG, Fenauruiiazwanlasnis
SALCOS® Uaneil 2025.

#ian - https://ec.europa.eu/commission/presscorner/detail/en/ip 22 5968 uax https://www.steeltimesint.com/news/salzgitter-awarded-eurlb-for-hydrogen-based-production
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A blast fL;fnace at the Tata Sfee/ Works-in Port Talbot.
Photogtaph: Geoff CaddickK/ARP/Getty

<
UL

Tata Steel reportedly close to securing £500m funding from UK

government
[reported on September 29, 2023]

Suaavsveruninsiuduiloiuil 15 fueieu 2023 d1asdasssdu 500 &rulaud (621
drunaaans) Tifu Tata Steel UK tilonaunuianagavan (Blast furnace) Mldnuiiuiy
\Woundsdl Port Talbot (lunszurumsfivanudas CO2 gefigalu UK) drensidsusnld
wwasuwmalulad EAF Fsazteannisudesfing CO2 Tngsauvesansnvaraninsifiussuna
1.5% lagn15aaulagsana1ndnaslyannsin 1,250 a1uuaun lag Tata Steel 9zdnnT
Ruyuiiadnanussnuiluduifevasusm Tata Group 8n 725 dulaud Tnsanazannis
Udasfnaizeunszanlaenssld 50 Sudunielu oo U elasenisiiagtaeatuayu Scrap
utilization policy ¥89UsLNARe

https://news.sky.com/story/government-in-advanced-talks-over-500m-tata-steel-aid-package-12952845

https://www.theguardian.com/business/2023/sep/02/tata-steel-reportedly-close-to-securing-500m-aid-deal-from-uk-government

https://www.tatasteel.com/media/newsroom/press-releases/india/2023/tata-steel-and-the-uk-government-jointly-agree-on-a-proposal-for-the-largest-investment-in-the-uk-steel-industry-for-decades/
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Western Australia: Three major green steel projects are underway in
Western Australia, the home of traditional iron ore mining in

Australia.

O Tasensii 1 - 15997 Green steel recycling mill Wulsssuuausnlusasnsidensiunn
(Collie) yadn 400 &1u AUD Tsaaruuvisiiagldian EAF dldwdsamunyuidsulunsvaouawnin
Juwdnduiildlunsioais Tsseuusisitiidsnisnanmaniduazarnman Tdunnds 450,000
fusiad nMsneadrsazdudulutaaied 2024 Tnenauauisusndunsuanlud 2026

O Tasenisiiaes Ao Tsea1u Direct Reduced Iron (DRI) yadn 2.5 siudnu AUD Tndfudiasssiad
du Tsseuusistazuuasusivanlindu DRI fileaientsdsean T GSWA azfnsanalulad

B 8 O e, S,

Green Steel of Western Australia’s green steel recycling mill at Collie.

o v 2 . ENERGIRON w849 Danieli #9971 Musena1unsasuantiuni1snuinesssuasn® annuuldauaguun
2aaIAsIAag U Early stage Y@IMsHAIUIGIEIUIEAN

0w g 2 as , Tlalasiaudidenldagresusuliodiaguniuiiesne
azgadndmsun1suUszuLas/vIauyadilius magnetite ore :

=< & (9 a °o & () [ Y & a o 4
Fatuinghvaunmgauazintudmiunisudsuliilunansdioe
wianAungenansatluldlunn DRI-EAF weandnmanndnd
\We2 (Green Steel)

O Tassnsiiany - Fortescue masimumiadlgaumuainmiiosdawdndasididesluglinia Pilbara
= Y aw o w = v = = a a ¢ : v
vaeeRAmsIREnzIuAn UTENMaINUnazadielssumandideudeangivdyani 50 411 USD
# Christmas Creek #saziinnaalnin (EAF) geazldwdsnuvyuilsusasmalulag H2-DRI
L2 o § a i a Q‘ 1
Geandulalasiaudiden) andin Green Steel NliANUUTaNSEe Inelddunsuunilnduasiounlng
¥a4 Fortescue 1849 lngA1adnazyinsuanlalud 2025

#iun: https://international.austrade.gov.au/en/news-and-analysis/news/australia-forges-a-future-made-from-green-steel
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Australian flat steel producer BlueScope has
announced an accelerated feasibility study to build
a new electric arc furnace (EAF) at its New Zealand
Steel (NZ Steel) works at Glenbrook, south of
Auckland for around NZ5300 million.

ENN

BlueScope and NZ Government agree to co-fund NZ$300M for

decarbonization at NZ Steel [reported on May 227, 2023]

[ BlueScope NZ Steel saufusgunavesiia@naud lunmsimuilasenisyasi 300 d1unsaans
daTuaud ieadraananalnin (EAF) #l5s97u New Zealand Steel (NZ Steel)  Glenbrook
nenauldvadldanaun

QO nsrieadnslasanis EAF aauduunedinazduduiunissialdnelud 2026

L co2 emission reduction: azsrwann1suanlass CO2 Tu Scope-1 wag Scope-2 ¥a4 NZ Steel

asadnstiosdoray 45 Gaflsuwindunisannisidsasud ICE Uszuna 300,000 Au

O Funding atuayulasinis: fguiaiaduausddusuidannastunissauliuativayulasenisiiuuy
Lifidouly anelddannassandtn dail

*  FFUallFuauAITUTIARUEER 140 d1unaaansiaTuauANIuNaIU Government
Investment in Decarbonizing Industry (GIDI)

* NZ Steel azasuussan 160 druneaarsiafuaun TuduRuyuuaznisidangluns
Waguulas

nsawulu EAF faiduBssaummaunalefiuamssnuvguiisunaziswmanlulssmaniiemeuas

\Gedaldlumaliune Muddiuleveassaswasnsatuayuiimvanzsy Tufedsiifiauniouly

Iaduaud waztiurewanaiinasgBuiuedrdeiilinsatuayunisaiiulaseinisannisudas

Y
o o =1

AU UNEARYY

https://www.steeltimesint.com/news/bluescope-to-decarbonize-australian-steelworks

https://www.listcorp.com/asx/bsl/bluescope-steel-limited/news/bluescope-and-nz-government-agree-to-co-fund-eaf-at-nz-steel-2876545.html
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1ASINISWRAILN Green steel U84 Posco, South Korea FTIN
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inwEld Srrdensrdaminidusudui o vaslan fretdemaskaawsniae 67 S1udu/d Tasdaulugildnszuaunts BF-BOF 1129 70% Seflunugusaanslunisan CO2 emission Tussq Carbon neutral d1wsu

QARUNTIUMANVBUNWA

1) sadhmsnglunisdamdn > 10 dwdu Tas3snisuaauuu H2-DRI melud 2040 (FrdsnisrEnwEnuuy H2-DRI sgrafugUuuUaaazEuduiaul 2040 Tneaadinasknii 3.5 §1udu Tud 2035, 12.5 Eudu Tudl
2040 uag 36.5 Arudu Tud w.A. 2050)

2)  aamalsos GHG Lisuiud w.a. 2018 Tnsanasiosas 19 Tull 2030, anasieuns 53 Tl 2040 was anas¥esas 95 Tull w.a. 2050 uazniaigaathndn H2 WHAFuNY 1.8 USD/keH2 nelud 2050 &ae

—————————————————————————————————————————————————————— 1 F

Ministry of Trade, Industry and Energy
sudhumnedaasunsiaumaluladnsuanmn
#28 HyREX-Fluidized Bed Reactor [Pilot scale -
300,000 ton] i Pohang Steel (POSCO group)
ThaSaaunelul 2026 do3udu World first

installation AenFaTUALIRUAYY 27,000 81U

POSCO HyREX

My oQon reducton » -

( )

Fludized Bed
Reactors

Green Power

29U (20.7 a1UA9AA13) LALITWAIUIENTLAUIN

(o == oo oo e o= om o wo o

wsasUfnsalfunuutuily Industrial scale 7

e 1 aruduman nelul 2030 Tnesguia

2MWUNEUSUUABU Shaft furnace NUsne
AELA3RURNIAlLUY Fluidized bed reduction

reactors [HyREX] 31u7u 14 w304 a1eludl 2050

| Electric Smelting Furnace Continuous Casting/
o PEERSp—— Rolling

L Green Hydrogen )

Figure 4.5: POSCO HyREX — Hydrogen reduction ironmaking

Source: https://www.kedglobal.com/steel/newsView/ked202305300017 Source: https://www.kedglobal.com/steel/newsView/ked202305300017
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Nippon Steel gnanunansnelugiluduau 4

vadlan Fuindioug Green steel Tu 2 1dumns

O H2-DRI: 2eunuiiazianagau H2-DRI
100% Tlumwivunna 10 aun1elud 2025
figudisuagiann Hasaki Tasen1stidu
grunilsvasnasyu Green Innovation
fund waz Nippon A1nd1azhasldlalasiau
7 dususieUiiananman Zero carbon

O 2 injection in Blast furnace: n15an
alasiauly BF tu mMasniiunisegniela
1As9n15 Super COURSE50 1ag Nippon
Steel AoUWTIEAY Syngas ﬁﬁ‘laiﬂswuge
nnelulssnuninazgniadnlulu BF
win8lasan1s Super COURSES0
1@1@15@141“5NﬁmmnmauanazgnﬁﬂL%h‘lﬂiu
BF 1nglasen1s Super COURSESO lavinnns
nagaulul 2022 wazaziluUURe3e
aelul 2050 denaliinisuase CO2 anag
50%

Start demonstration at the
Started testing in FY2008 Kimitsu No. 2 blast furnace

n 24 FY2025

Hydrogen

generated COURSESOD COURSE 50
in the test furnace actual furnace

steelworks i

External Super COURSES0 Super COURSESO
hydrogen test furnace actual furnace

Complete achual

o o rw .)iu,),: [ 1Y -
otart testing in FY 2U2Z implementation % decrease n

" CO;z enr S
t?f 2\05!-. JJ2 BMISSIons

'nrw,yt »'l.-iua
it of Py

[(‘,oh'lq rrml] [ lron ore ] [.r\r' o reduced ir .]

’JL

Q-

Reduction
with carbon

L, ng J [lmn mr] [[r ir rb rlJ

Reduction
with carbon

1"’"

Reduction with
maximized hydrogen "d

Figure 4.6: Nippon Steel’s COURSES0 and Super COURSESO0 projects

Source: Hydrogen and the Decarbonization of Steel Production in Canada REACHING ECONOMIES OF SCALE 1a& The Canadian Steel Producers Association published in September 2023
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1ASINISWRIUT Green steel Y89 China
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Q

(

U3 Baowu Group EWammanielngiiigavaslanlddndte )

Energiron tanmuInszuaun1suanuuy DRI Nlglalasiaun
Tngiigalulan gesunsavineulanaglalasiay 100% Tagyas

ISUALIZEIR1USIIUYIRALAS Syngas 310 Coke Oven lUnau
Tuazisuatun1sn1elul 2024 Aen1an1suan DRI e 1

v o/ 1 ) = [V [ < 3
@'1”9]”9]91] FAUNITSUUANIULLASNNLNUAITUBU (CCS) )
Yy a 2 =< a A A Adyv o
AuAnwandnsnewiisvasiu fe Ansteel Group (W3aiiginiuluy

%8 Angang Group) dulludnanwanmelugilususiuauves
Tan Wazn1aInAUINTZUIUNS DRI-Own Fluidized base
Tssruuisil@Susndunisludl 2023 Tnewdn DRI'lE 10,000 fiu
st yanani wanndeldsin MOU iedevisenanlalnsiau
NNTTUIUNTBLANINS laBalne TInaseuatLaswa ey
wasaningnae

Anamuansnglvgl 5 duduusnvaslan A Jiangsu Shagang
Group %38 Shagang Group U843u {]aa;ﬁuu%ﬁ’ﬁné’ﬂajﬁuwuﬁ
Faulunislilalasauvide DRI uaiuluiinnsdnunTagaui
dza1nnanlagsandany Vale

\ 4

BHP announces decarbonization project with China Baowu

u3Em BHP Faduvstmdndlnadrumiesusivinszaulanldusenedn
U3emldizuafiulasenis commercial-scale direct reduced iron
production project 524U China Baowu Steel Group Corporation Wi
atuayuniswaunisanasusulunisnamuanludssmeadu
Tasen1saenaniPeazldusinanuas BHP lunswauiiiandn Direct reduced
iron (DRI) 71159971 DRI wiislsivas Baowu Zhanjiang Siihuanedie
atuayunsldoumalulad DRI luasnfraunntuiiassnsannisusosfine
Sounszanannisuaawian laetdanlyd H2 Wy Reducing agent Tuwan
Reduction furnace

BHP ldasunuduiindannas (MOU) 32uAUUSEN China Baowu #98:A214
aslafiazasmugeds 35 Suvdsgyanigrlussezian 5 U eaiuayunis
du/Mauuazn1snaassvas China Baowu Tunissjadfuluiiniswaun
walulagansuausuaznsldiay CCUS technology Tulssaunanmanusis
#il4vas China Baowu e

Source: https://www.chinadaily.com.cn/a/202402/02/WS65bcdff5a3104efcbdae96cb.html

Source: Hydrogen and the Decarbonization of Steel Production in Canada REACHING ECONOMIES OF SCALE 1n& The Canadian Steel Producers Association published in September 2023
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H2 Green Steel changes name to Stegra

AMuuartayaanfiatui 19 n.a. 2567

Source: H2 Green Steel changes name to Stegra - GreenSteelWorld.com

The company’s purpose is to decarbonize hard to-abate industries. Stegra will do so
by leveraging all three platforms it works with: green hydrogen, green iron and green
steel

H2 Green Steel [Wadalull 2021 Waaan1sudesuanuluanavnssumanAIunsauaniviing uay
wandliiudnanansaild usemisjmTeiazaiusaduanalalifugaamnssumaniudagtuliise
sudunisiasuudas IngldsuRuyu 6.5 Wuduglsuasidsdndunisa31alsenu Green steel vun
Tngjuvisusnuaslan JsaziFudnduntswdaludl 2026 Jagtiu vsemldGuunlnsidedelsi: Stegra
“Stegra WuANABIETAUTILATY ‘Bnszav’ axfeuisindugnvasiuiiaginludrmtihidewdyiv
AuTinie wazinaludramthednsdariies iunsifeuleafegnmsnevesuivmagiaue wazidunsda
ymngruadinuuazgaGuduluiisduay” deusznaudae 3 unanwesuiiuandnsiusmwieiiindeaing
Fulu Boden
L Green hydrogen: one of the world’s largest electrolyzers
[ Green iron: where the bulk of the emissions are reduced by replacing coal and coke in
traditional steelmaking with green hydrogen - emitting water instead of carbon emissions

L Green steel: a fully electrified large-scale production facility for near-zero emissions steel
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_Hogreensteel

Foyavirluvadlasenis
T4lalasiau 100% Tun1swan DRI (Direct

Reduced Iron)

m Igwasnulnirazenalunisnanlalasiau

" Geegiilias Boden nenaumiliavasussinAaau
o w a T v v 1o a a

" AaensHEReEN 2.5 Aufufal AINITEIUNITHER
1atud 2025

" Wuivuin 300 LINLADS

Iron making Steel making

Traditionel ae s
production m | [\ (o)

0000000
J

~2 tons CO,

ner tons of
r.-"_‘rxb. o U 'DC'

Electrifierad %.

production

~02 tons CO,

per tons of stee;

Reduct) Furnace

Fr:r.-.i()'
Hydrogen

Source : https://greensteelworld.com/wp-content/uploads/sites/24/2023/04/3-Maria-Persson-Gulda-H2-Green-Steel.pdf

D ucl Electric Are

Casting and hot rolling

4 I‘.
N\ \

C.
\ e L

Hol Rolling
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H2green steel

o

a— .. | 1
84—

High-quality DR
Iron Ore Pellets SMS @ group

Circular heat and"district heating connection

|
I

Customers

o /—U-J* _\_r B e B C//_/,?/ ] ~
DL b — & — D ——z— T

_ il iR ¢ /
Giga Scale DR Electric Arc Hot Rolling Downstream Finishing ﬁ E]

Electrolysis Furnace Mill Finishing

Renewable
Electricity

@Hitachi Energy | © — p—r

e iy J
| - e = =

« H2greensteel

Source : https://greensteelworld.com/wp-content/uploads/sites/24/2023/04/3-Maria-Persson-Gulda-H2-Green-Steel.pdf
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5.1) NIUSUAIRALINSHUANUNTDUYDINGUMANHBNINTNTT CBAM
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Tneludl 2569 1 EU azi5uiiua CBAM Certification 93411 31NN135ANYN-338083 Krungthai Compass A1ndnusznaunisiidsaanmanuazinannanluds
EU 2sfifumuamiiuanuingnis CBAM #1513 1.2-2.0 % vasyaddaan danniieuiudnsinlsgnilaewasvasnguinanuazddrmanvadlned 1.4-1.9

% VBIYAAINITEIDaN 13139UB991A1 CBAM Certification a1allusiunudidgyiinaaunsvininlsvasddeesnuiniiiiunaia EU 16

wuINeUTuIvREUsENaUN1IHENINTN1S CBAM A3l

1)

2)

3)

4)

5)

EU CBAM Registry : 1399unzidsuluszuu CBAM Registry A1elu 31 5.A. 2567 Lﬁa‘lﬂﬁgnﬁﬂﬁwﬁms

deoanduAnlugs EU LLazUizmm'\uﬁ’Uﬁjﬁwﬁ’ﬂLﬁaiﬂm'}u%’agaﬁm 6 AUANINTNIT CBAM fi1siun
CBAM Declaration : M53n¥indaya Embedded Emission audaisunuas EU Commission tiie
srweutaya Embedded Emission vas@udniideaanly EU

Embedded Emission Reduction scheme : 133aiiun1susulswitawauInszurunsHanLilaan
Embedded Emission wasdudrilazdeeaniy EU 1wu msausnewdsnuuasiiuuszansnmnisly
W&, MAsunINEsuaIINnEsuWeadaliundsnuszein Wuduy

nseSENYEMIUEDY Embedded Emission : uiflugaasurinuvasannsns CBAM azdalaivedy
Tiinsnaugeuteya Embedded Emission usitiveiassuanuniauneuddiuldassdud 2569
fusznaunsilazdesandudly EU arssudAnundayavesudwnidugniudauaitldsusasan
European Commission LLazﬁmmﬁiaﬂéﬁagﬂﬂ%EJ W SGS, Brueau Veritas, khag LRQA ufu
New market sector : wnanalua ¢ wenaununaia EU Inganwizaaia CLMV {Judu

Source : https://krungthai.com/th/financial-partner/learn-financial/1812

Key Mitigation

1) M35INYINYeyavaITIEeuY

Embedded emission

2) N1sYULAABUNISanUSUN

Embedded emission
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5.1.1) M339911Y0Yava931891U Embedded emission

-

~

Scope 2

Not in CBAM scope
Indirect

Partially in CBAM
scope

Scope 3
Electricity consumed for Indirect
the production of CBAM

goods

Raw materials, transportation
and distribution, previous
waste, etc

Consumption, transportation
and distribution and end of life

K Upstream 3 Company production Downstream /
,/
CBAM Embedded Emissions = Scope 1(Direct emissions) + Scope 2(Indirect emissions) + Scope 3 (Indirect emissions-Precursors)
= GHG 1119039 + GHG 98213 WaUIWAY + GHG nedauaninghunsdu

Source: European Commission 83
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5.1.1) M339¥11Y0Yava931891U Embedded emission

CBAM Aggregated Good Categories

CO; & N,O CO; & PFC
Direct (& Indirect Emissions)

Direct & Indirect Emissions (Indirect emissions only have to be reported during the transitional period) Direct Emissions

A . A A

f

Cement Fertilizers Chemicals Aluminium Iron & Steel Electricity

'Y e

s
iydrogen

luminium

Cladn
Sinte
ety

§ -3

Source: European Commission



5.1) nsUsUfauazimIsuAUNaNYaInguIaniau1nsnis CBAM =774
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5.1.1) ﬂ’ﬁ%’ﬂ‘lﬁ’]“ﬁ'aga‘uaﬁ’lmm Embedded emission

ANULANAITENININI5INNTIBUYSUINSUaRENUSDUNSZANVBIEAUAT (Embedded Emission) igununisuseiiiy Carbon Footprint Product
(CFP mudan1vun TGO Scheme)

T ebih) CFP (TGO Scheme) CBAM
Scope Boundary
BNIAUIN QO Twvdnnstudundasamuae |  19udnnng Average Weight vas
vods e NSNYINT NARA N
N3 laand I anay . . .
! O Funa CO2e vaandndou L 19e1 Embedded Emission va4
—* CBAM o a e | a o & a o
Lau TagAUNNTUEIU NARAUNAIUT EU AU
NTTHARHAAATUN Q ¢ o v a N o o o
ANIULEINNVBITNGAU N3 WNNITAIUIUIINAITATIVIAAINNT
— Wb T oLmas “am Uany Emission 31nUaas
NITHREAI WU — -
feSeunsean | 6 Usennsnu GHG Protocol CO2 wag PFC ( @37 EU Aviunvued
- NANNUTLFATUTELNN)
M3 lgam
mMsdssneny | dsesnunnt @aunsaldald 29 | W ssesdfeuriu desienunn 3 ieu
mainau lU1d lna . CFP (TGO Scheme) O svezmuny demwaynd
- 4
N1FIANTTTE N DA EI"IE!

AN 29ANITUEMITIANNSANAZauNTEAn
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5.1.2) a39anudnlaneanunngnis CBAM THuAfUsznaun15va9anaIinssaman

Fr/ amumsiadsunlavamwyioma aﬂqﬁUﬂqﬁlﬂa gulUasdgnIn

CLIMATE CHANGE INSTITUTE

o 7 ANDINTA ENTONETRNTTULAS
CARATAY ! :
Usznalne (FTI-Climate

\ C B A M wih Change Institute)

& R rraufuunues CRAM 1 loAnwuazsivsndoyaiigliu
i s "qu nalnmavhatueas CBAM q “aalanisusuaisuauna UYL
?mmﬁww*:mu'lmauwmac CBAM 6 iju@ue{]aqa%ﬂqwqiiﬂ (qujﬂqi
mIdTunan Emsusunelasruy EU ETS uae CBAM 12 EU-CBAM)” \itedaansuazad
mIfURnunslaseineEaunseanyaduaning 13 o N
| AU laliknningnaIvngsy
uvumuagsEnaun AL AUATINUaN EU 17 4 o
VLV]EJLﬂEJ'JﬂUﬁﬂ@iﬂWi CBAM ey
unaINe 25 . .
sluuumsuimmeala CRAM 26 MMTELARIRRIFTEr ek
maAsEr W IaE mIugEUsEnaumile 27 Qﬂigﬂaumﬂma
nalnmavaremsveuiulsemelne 29
IERGEIEEREEE 31
nalnmisusumsuaunautnuwsuauudoasnwglsy
auuudsudso nsnmiAu 2566
g J

7in: aanfunisuldsundasaniwgfiannd anaaavnssuusislsenalne (FTI-Climate Change Institute) 36



5.1) nsUsUfauazimIsuAUnSaNvInguanAaN1nsN1s CBAM =774

NAURAAIKNSSUIKAN

5.1.3) a¥anudilaneniuinnsnis CBAM Tiungdusznaunisvesanawnssuwman

D Tt ' srsanuiedn “unns CBAM Aun1AgaEInIsNmAntng” )
A
— aatuwmanuazinanndwisdssmalne ladnuderimunvesnalnnisuiumsvaunsudiunsuuaues
E‘wmﬁ‘f annmglsy WnsnIs EU—CBAM) U84 EU, N15Us8LsU Embedded emission Guiclzleline V94 EU,
L Lge— NANTEVIUVBININTNNG CBAM Pilsienagnavnssumaning, uazlafnwdeuadadnieiuniswieuniy
WFBUVDINIAYAAUNTIUMEAN LAUDFENBIUlEUIEgAaINNTIN d1UNIUATYENIgAEIMNTITU NTTNTI
gaamnTa WelmsuiAeafunanssvusegmanvnssumanuaglvmhenunasgiiieadesheatuayu
e npgaamnssumanlunsUsufuazmssuaunioy

W Bedn “umn1s CBAM Aumrarsmnssumaning”
Tasamavangudinsniteysiridngadmngsy
wanuazlanms

Uszdaudszann w.A. 2565

lauade

naaulBuBaRdMNIINIWEIE 1 @
dninaMuATYENIgAEMNTIY
NTENTIIQATMNTTU

AUy 2565

flun: safundnuasndnnaiunsdssinaing
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5.1.4) N15IAVTIEIRNYITUNININTT CBAM Taundnnguman

1) nengumanlduszanuauuas
IiSunisatiuayuaInnig aun. a1
ussenelinuiunaundnnguiman
\RefU “u1nsN15 CBAM Uag N3
LASHUAUNWFDNVRY BUN. U3
atfugunAgaaMnTsY” o fui
19 n.8. 66

2) dudnngumanlditisiunagay
n5ldLuUnasINITINTINT189Y

S
o

“31750115 CBAM WA N1SLASEUAINUN

n1sUanUaaanigisaunssan v
ANNIAY aun. ads1adtalu

dlUﬂqiaﬁUﬁuUﬂ']ﬂ'é]ﬂﬁ’]‘V]ﬂiﬁu” | | msnsendayauazwioudmsunis

nsanvayalussuuvad EU-CBAM

unausiay ‘ aun
UENIIRUS ATneq Y, TG O
2aAn1IvimTiantifinsiiaunszan (adnTumivu) Driving Ambition
for Carb n Neutrality
= 19 September 2023
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5.1.5) 1a39n13n1530vingudayad uaanIndeuuaInguanaIunsumManine 5a95uN1AIN1s CBAM

! ¥F Frewrerm
an']qma"“nssull“\’ﬂs:lnﬁ‘lnﬂ | \ ﬂn'li)ﬁﬂ'lﬂn‘i?ullﬁ\)l’f lﬂﬁ‘l"ﬂ
EDE%ON OF THAI INDUSTRIES |

T megonormmusm : @ E @I @ | -
. 1 %

4 4

—y
‘.
-

b%— -:" . ! ':’ —

O dnguszasdvadlasenis AuAURTa1En
1) ednviguteyaiwandenvengugnamnssumanluzuuuy Gate to Gate uag Cradle to Gate 19 1) 1559‘%5W"ﬂm"mimﬁﬂﬁ"ﬁ".u%?&aﬁ"” .
\WusunuvesUszmalngdSnisiiudeyasseainlsenu (Field Collection) wiatilugnisussidiuna fawandonn Samiy MTEC Tuduil 9 Feb. 24 4
NTENUNIEIRdBNINNSHARNE AN ueTYAN GETFGH A A TARTEELT

e S S 2) ladan1suszau Kick off meeting 5¢1319
2) wananauligrudayadinanseiuniseansuuazsusesanugndesiilugiudeyanansvasusemalngla ) * :

2 v o C e MTEC wazusuniiidnsiulasenis luiun 28
U vsuwnvaslasens : Tassnsildsuanuaulaanaundnvasngundisanlasenisnsaunay 7 Ussnnuas

. o ¢ = - . o Y Y s . L NN, 67 WNDTBILUINIINITANWILAZLNUNIT
nanAuaman lagiiidmunen1sdnsingrudayavesusznaun1sniengunannseen (Long products) 2

O AUUIU
g'lm’iaga waznaun U (Flat products) 3uau 5 gqu%’aga SAUNSEU 7 gﬂm’iaga
U szezinatveslasenis 12 oy ( A, 67 — 4.a. 68)
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5.1.6) lasen1saAnwnIIantun1sUsEiy CO2 MMuuInNsN1s CBAM

",é
J !-.._,.‘:‘?j,' IRON AND STERL NSTITUTE OF THAILAND
o Tt

Fulan Aunisusdiu CO,
AR5 CBAM

wiaunsalAnwIINianssulasINsBean

W g "—

1—918 ATTINNR HagTsH
Tree momants | 5 Fab, 2024

Waanm CO, 593

> =

P T — - Total embedded emission (lon 03
e e "

4. Diracl erniszian 270
Ui oxidation Ta . lotal embedded emission {lon
ﬂ'ﬂﬂﬂ'ilﬂﬂrn" - . CO_WTotal preduction (Ten)

Specific embedded ermission [SEE)
- (Ton COTan product)

- -
*
TippEEEEEAER R EEEEERER AR

PR R L LR LN E L L
"

flun: safundnuasndnnaiunsdssinaing

$1982198AYBILATING
O aowusznaunsiidriufansaulasnisasiuiiiuteyaidedn
1) USew wannsng 31nm
2)  U3EW nde wilu afa 9ie
3)  U3EN 3 dfa 91100 UNITUY
4) U360 3 13 d@Ra 1NN NWIBU
O adiunisAnenlag USEM Tree moments Co.,Ltd
O Fumeunisuszdiueideunszanaumdnnisvas CBAM
1) s munguazvauln : Anidennandneifiazuszdiu (mu CN Code)
2) ususudoys
(1) adnszuaunsiitieadeenszuIunsHanMan
(2) s2usudeya
(3) ATIVFBUAMNINYBITDYA
3) AU Embedded emission
(1) AR Embedded emission
(2) ATIVFEUAINYNADY
4) $1897UA1 Embedded emission :
(1) $7897UA7 Embedded emission
2) ApsziazimuakuInenIsIanIsiieanfivsaunszaniivasaen
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5.1) nsUdudauazmsauauniauvaInguIianaauInsn1s CBAM ~7/H,

N3URAOAIKNSSUIKAN

5.1.6) lasen1saAnwnIIantun1sUsEiy CO2 MMuuInNsN1s CBAM

Structural Steel

feaws matarial + Fiss| . 5.9%

78814 BAFVNISUMANNANNINNAD Cocwor [

“‘--I--------I----I-I-I--I-.‘.

*

*

. . : :

K o — |

: . : % CO2 :

2.Direct emission 31NANS : o : E Steel Billet E
wrlndidomasi : NSEUIUNITNAD - P E

. - : P — :

3. Direct emission 30 " " . ! Flesey !
oo . . - : : Precursor |1:|;.|-1:n :

I3 =1 ar [=3 = ™ I s -1 08 A o, B 1000 1
ATUaUYID E.nu':ﬂnﬁ'u : " : o cO2 :
4.Indirect emission 31NN13 : o . E Hat rolled coil B3 i
18l (o) C NANAN P mewmstedn [z

~, O Fuel (25 i

* * 1 1

..-lllllllllllllllllllllllll'l“ : H-H:irll:lhr_ :

E precurser  [JESEN i

ﬁﬁJ']: gantfuvanuazindannawvlsaindne



5.1) n135UsUfauazimIsuAunSauTInguanAaN1nsN1s CBAM =774

N3URAOAIKNSSUIKAN

5.1.6) lasen1saAnwnIIantun1sUsEiy CO2 MMuuInNsN1s CBAM

Embedded emission U8915991UNLU139UIASINISLTIAN

Steel Billet Hot rolled coil Structural steel
Soziiselisn sislise 0.003 — 0.005 0220-0.250  0.025-0045 LC02/1
emissions product
Specific indirect embedded 0.380 — 0.450 0330-0370  0.290-0470 L¢O2/1
emissions product

Specific indirect embedded 0.004 — 0.005 0.090-0.160  0.075-0.090 :92/!
emissions (precursor) product

Specific total embedded 0.387 - 0.460 0.640-0.730|  0.390-0.605 | - 02/
emissions product

flun: safundnuasndnnaiunsdssinaing
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5.1.7) n15TULAaauUN1sanlsuias Embedded emission

n137uLARRUN1SaA Embedded Emission wasduAnazdsaanty EU Taen1suiuusauasiaiuinszuiunisuaninaannisidndsanuuazinudszansnnnisidndsenu wazns
Uszandld Decarbonization pathway #%38an GHG Emission Tu Scope 1, Scope 2 uag Scope 3 wazssgaulunaranisnisuau

Decarbonization pathway Embedded Emission
o D D
Scope 1 Scope 2 Scope 3
Direct Emission Indirect Emission Indirect Emission

. 1) Energy Conservation and Energy

1saysndnasuuasiiuUszansnnnsTdndenu iy n1sufuusedsziniaineas

oiler, n13AARs VSD dwsuaunsal Fan & Pump
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5.1) nsUdudauazmsauauniauvaInguIianaauInsn1s CBAM ~7/H,

N3URAOAIKNSSUIKAN

5.1.7) n15TULAaauUN1sanlsuias Embedded emission

mi'dizqn@ﬂ%' Best Available Technologies (BAT)

nauanavnssumanlaanwuazyinanudilaneaiumalulaglu Decarbonization pathway fisjsgiiveannisuanudas CO2 Tneldfivszanuauuazaieninusuisny
Asean-Japan Steel Initiative (AJSI) @11 Best Available Technologies wag New Innovation mﬂiﬁﬂumﬂ%’ﬂ?ﬂuqmm%ﬂﬁuL‘Viﬁﬂ?lm‘l‘lnﬂ

TCL. %38 Technologies Customized List fodu

Technologies Customized List ASEAN “UydvesnaluladnsuanuwaniivanUassaisuaunn”

[ fvusrumalulagnisannisldndenunaziia
S e Technologies usammAl " we
St et sttt tan i C t : d L t UseanSamnasauludargalunszurunisuanman a9
ustomize 15 Anwn, 39U hazdavilag ASEAN-Japan Steel

2023 version Initiative (AJSI) Tngangalinmuuazonaniy

Version 4.0

:

Version 2.0

Part-1: EAF (v.4.0)

Recommended technologies for ene
saving, environmental prot
recycling in ASEAN iron and ste:

000 00
DEVELOPED AT ASEAN-JAPAN STEEL INITIATIVE

Source : ASEAN Technologies Customized List 2023 version Part-1 : EAF (v. 4.0) 94
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5.1) nsUdudauazmsauauniauvaInguIianaauInsn1s CBAM ~7/H,

N3URAOAIKNSSUIKAN

1
U d Q Ll Ll <
A Energy Saving for Electnic Arc Fumace (EAF)
5.1.7) n1svuutmaaun1sandsuiee Embedded emission Q 9 gy Saving (
- Y 1 .
Low NOx regenerative burner system for Iadle preheating
k4 . . Item Content
nﬂiﬂizqnﬁﬁm Best Available Technologies (BAT)
s g
Raganerntve Bumer Regeneretve dune
Technologies Customized List for Energy Saving, Environmental Protection, I-—
and Recycling for ASEAN Steel Industry 2023 version (v.4.0) part 1: EAF Farawst obs £y acieconm
llP.H e e T e e ] -"ﬂ‘ ‘.n
[ea—— Tl E‘ ] i .
. I e— T e | T = B
e | me | swae e Vel I
- i R
[lepemb by, )y =-»>
e ==
- _u":‘u_“w ooy TR i PR I 1. Process Flow or - COMBUSTIEN AW Dlowe: Fre brick nner temperate re with netural gas
B TR TR Sl e e L i . Hr |wbecsn e bome om0 F L] L]
ey R iy o oy b [y i T - - -
P @ p——" Lo ing o il R e——
[ Biae by mem aemenin 2200 e e Ko
i B i fo jl
g g 4Py v g e T e AR woe m—p
i :::'-:-'r_'—""_"'::_:q - amo of SemE | b of Pl | . >
o iy ramg AL Fore cima L = & --:l.!-n- |:n-1~|-:1- L] 1] t o
- s i kil ]+ Iy sl - —— g oA venmonl
|- M s s » - batne
|- el o ol Dl I imta s o —“m‘.'abw
1| s P [ Aot s kv g g T . i . g e W 0 Dacne
—— Tt g vy e mng iy wags: e s bt A LT 131 v iy
200 on ™ (R
I . —
| e e e T T b . i . . i 2 ¢ {rivates)
[rr—— 0 1 200 30 ®0
T | i e s st O I [ — = While cme of the bummers is burning. the other burzer will werk 25 20 exboust cuslet The exhwast zas i dischorged from
the system after $he wasts hear of the gas 15 recoversd o thar the temmperanre of the £ac wall ba Jowaered to the axrent that
et i e 2. Techmology hare will be 50 condensation (n e Tepenerator The Conbastion Al receives hast om e rezenscaior. Therefore, Be
B ] P g A et 5 . et A g = : U g e ing L a Definition Specification combustion air will be prelieated 10 o supes-Rish temperature (3 &, 907 of the semperature of the exhaust zas or oves)
[ e ————-p— before the combustion air 1 supplied to the burner. When the preset cycle e elspses, the burness exchange their roles
of combaition s5d eéxhsuinoa
SR ————
1 | e ot it [ e e el " [ s mome . o
—— - * Elecincury Ssvmg |-
[F— — T K 40 %a fusol saving 15 expacted comp 4 mg p with coaw burnar.
- N i 3. Expected |- Thermal Eaerzy 006 1307 namwral gas fo 6 bowr burming for 80 106 Isdle consumes 3bout 40 GT —> 0.5 GItoa-susl x 40 % = 0.2 GIwa-
a4 S or s w - ] - . i it Effectof [Ssvinss
FTINEELE—— e i Techned soeel save
Introduction * Eavooamental
S —— eintets bt Penefing
id ::‘_‘"‘:;"" s, s - e — S — s W b Higher bock texperatuze can allow lowes appmp temperanure for ensrzy saving at EAF.
- —— o-b3aaftin
R gr— J suction at the
T v 4.3 Maia Suppher Chapa-Ro, Nippon Furace
W | s """'-""-""“'::.:.I.::.‘.:-_H - R I e stid L L] §. Techmologies Reference
6. Comments

Source : ASEAN Technologies Customized List 2023 version Part-1 : EAF (v. 4.0) 95



5.2) NTATEUAIUNTDNVBNWAANDFUATUAYUNNS Decarbonization

FTIIN

N3URAOAIKNSSUIKAN

5.2.1) NFWAIUN uwanWasun15¥a-v18 RE/CC/REC

dadunswdsuulasaningliennia dnnansunssuuisUszmalne (FTI-CCI) v ndugudnanswesguasd-aumu ianansawanideu uastio-1e lunaingnainssy

ANSUBUA waznAsUazIanNUszam BeldsaudlotunaAeietialunisiauiunanesy FTIX dwsuniagsianazningaavnssy Adanldiduunannesulunsde-ue

RE/CC/REC Trading platform

FTIX platform {JuunwanWasud a.0.9. Idsmwauiuasusmsdanisiadu

@ué%amsu,anLﬂ?iﬂuﬂ'ﬁ‘uaumiamﬁa'mmL%uiﬂaﬁmzwﬁum aun.

uananil Sefinsdfevielnihanwdsnunyudsuienausuasaudosns

nsldwdenumyuiou 100% (RE100) saudansdiovteluiusesnisnan

InHranwdssuvyuley wse REC G

qm@iuﬂjamwamm%u%amam%‘uaumsam

1) AsPevigHiuunannasy dunsadoldnandseuazetnwazaIsuau
LASAN

2) LLaﬂanqwsqu%’agaﬁgaé’qumilfmuazwé’qmu saudennsanlunaiatna
U3uauazsnn

%4

3) A19E9ANEIRIVNY d1N15aNLAa29%TY 1 U / Aeluu wSaun1siudy
mmgné‘faa
4) sansansRdaudayanIwIINvasERavIEnAUTaudarsela

5) ftakuusigauNatlug1seRY

(7]
MANIINLATIAT

unaavadu FTIX

T-VER
) F
Registry System | Standard

AAERTIRTTIY
fuidion s HREC

T RENTTANGTIIN |
'i:'urﬁ'ia'lrlu cc

AUEN ST
Auigan e FE

BuyersS Sellers

o 4 |
RREMTINTIMTU TR RN R |

TR TALALE T S UTRA TR

~

) 4

2
e | ™

Brokoer

LS

\

Fon.)

Qrea ©

LR ]

M .8
oy somsns

Settlernent Bank

7in: aanfunisuldsundasaniwgfiannd anaaavnssuusislsenalne (FTI-Climate Change Institute)
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5.3) NISNUUILAIDVIAIUIINLD LUN15VULAAU Decarbonization 17

NAURAAIKNSSUIKAN

5.3.1) 1AsaY18A1sUBULINSausEnALlNg (TCNN)

1ASUNEAISUAUTLMSaUsEAlNng (TCNN)

1) 2IANITUTNITIANITIYETOUNTLAIN (BIANTITUNIBY) WiTD aun. LAIAAY tATadneAlsusuiianiausemalne(Thailand Carbon Neutral Network #3@ TCNN) lagsaufiu Climate Neutral
Now neld UNFCCC iadaasuausauialunnaadulunisenszaunmsaninusaunszan wazisgnisuaesinvsaunszangnsiduaud anuanuisualvasdszanaulaniivsngludinane

vaspUAnasIadIflensilasuLUasEn ngieaA
2)  UagluanndniesedneansuauiimiaUsandlng 543 a3Ans (5.a 66) asAnsnuanaanuisuaiiluasdns Carbon Neutral TngussnluningnsunssadisauluaunBndiuauuin

a e m 2 i &5 Ry . SOAMERWLLNUAONSSUEUMSSOMSTBIEoUNS 0N ADKUD 5 SIBAS
du1%nvas TCNN 1 aga oy @ W o A -7 e @ {7} asuaoAnsaunan
cunirn@sBi™ — 489 MO 5 ®0mw N
& - N
A P & o3 L o L 1 LEDN Toonswi 90 (LK)
= 7 C 0 @ - 3 irrc
¥ B™ Gr o5 Ho B hisn & g A 585
G NG e G N ~ . . _ .
e o= W 0 Vo (Disic e ML E &G e ouASREELS s szEouns:on Z S aadlws: s LS EURLR
2 A - .
" ke O e K a mound” X d\_ Lew e w el
anl Nl | <
LT A - )
s WA s i Spn COlb q m -.D_._ - L (it} 3 ‘, VSN @RIRNETIUGANE FWi0 (ussu)
5¢e, : neutra
'i oo BN o © " B y Awnoni 4 m 0KG amm Saiw gs ==
- 3 \ \ avnas 1 Ped - Poew e e m . . e A .
oL ) g > N E o 0 v g U @ @ nt & IS TSRS ST L LS duings whEsan Sucoduiuila T
CRATEH o wean 2 .. n A ” § we 3 ".ﬂ"n
‘ CI's BAN o ig
e V @D ywun go0 : [ T Wy rine HE UE0N Uon. 90 (UKEU)
wol) & M tve PS O g | L~ 5 & ptt
@ Kox oo X =
& . @po " @ oM e
MoK TIEE = B & L. COFTSRITILNU NS SUTIUTESmsTsGouREn
w OINsO cexon -
' mme W i 2 @& B ooom

Source: wa3aznaAsuauiiInialseinalne (TCNN)
97



5.3) NISNUUILAIDVIAIUIINLD LUN15VULAAU Decarbonization

FTIIN

N3URAOAIKNSSUIKAN

5.3.2) 1@39%1% Hydrogen Thailand club

|

. Vision of Hydrogen Thailand

r

decarbonized circular economy in Thailand”

Hydr®gen Thaiiand I

2z Expected Outcome

Hydrogen Roadmanp for Thailand

rasearcher, investor to initiate hydrogen-related projects in Thailand

2. Opportunities

Information sharing and public awareness of hydrogen in Thailand

3: Hydrogen Lf"ﬂ"‘ stem cengisting ol businesses along Whe value chain of hydrogen,
aventually resulting in decarbanizea circular economy In Thailland

4, Future Hydrogen Outlook which camprises of anzlytical data how hydrogen can be

contributed in Thailand, resulting in a goal of hydrogen

“To drive HYDROGEN AS A FUTURE ENERGY PLATFORM in

which can be a quidance for a hellever,

for Technology Implementation lesding to a widespread

| / ‘
r

n

Member of H2TH club
ptt BGE: @Tovora o=’ P B 9 0GT Nrow 5SS,
Ammesm mKuwe M) RS powmes ggven 0 Chla @) st
?.., ®OR DENSO 7w WSCGC  9IZ JGC 7. Jers
il Mtz @ Avesscoerms mzwo @ gy —
QFEA T @ R D @eosc wuwn © o ouue. R B,

Source: Hydrogen Thailand club (H2TH club)

T

m‘Posmm

Hydrogen Thailand Club (H2TH Club) is a group of experts in the private

sector, both domestic and international, and the government sector involved

in production, storage, and utilization. and hydrogen policy.

The first collaboration was organized and
announced in October 2020 as a group
established jointly between the private and
public sectors. To drive preparation for
whole value chain in Hydrogen Ecosystem

in Thailand.
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5.3.3) 1A58918 CCUS Consortium

1’4 1

1. dansvuiaatiuayunsWaUILaAdy CCUS (Carbon Capture Utilization and Storage) Technology itinauluuszmalneagieliuszdnsnm audszaun1sideauns

o A

FLAULTINIIYE
2. UagUuiiaunInargaaivinssunanun 8 uSemdnian laell BCGeTEC AmZAAINTIUANENS FW1aInsalunnIngaslufaitaussninannenay waswiied1us1vnsh

NEIUDY DI FNUNUTIUIYBAZHEYL NTENTINSNYINTSITUVIABALRILINADU (AN.) LazdIUNUIIUIYLASHEUNAIIIU NTLNTINAIU (FUN.)

|| Structure of CCUS Consortium co
Technology developments o ) o < e
L Cross-benefit + Understanding of R&D « Understand
Q Matching e ~N
L Research pairing ' (5 6} "tt
Academic Industry (‘) ptt GLOBAL CHEMICAL
Knowledge Sharing PTTEP
E: Workshops CCus . ‘
Technology updates from experts consortium (G:SC' ‘
Tharod
Direct Feedback from industries to International
network Govt’r:irtnent
regulatory bodies y, 7Ay, \’
) ] BIG#~= @ISCG
Create public awareness
N J

Source: CCUS Consortium 9
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Wathgoamnssuvaous:inalnedouhugdaomunsasuinl

udsurhudaaannnssuli =
v | E@ ~ 5322 2AM Cpsc @ Qmzm~ JGULF CIBCING  INichows

nSo New S-curve

N3URAOAIKNSSUIKAN
N 1 1 I % (%4 = ll
5.3.4) Lﬂi’ﬂ‘ll'lEJﬂ’N&Ii’JSJ&I’é]ﬂUﬁﬁJ'lﬂ%JWﬁ\‘i\‘l’]‘lJ‘WijluL’JEJ‘L! 8 (RE-100)
aquUs=avAUDVENAUS A179NUD9 RE-100 |
g,
“r‘ wusulovwdomasy / RE> J
lfvalauauluuwdamns‘;zl-xa:lUuwéodulnéauquamnssu % 10 c&(g
upvUsnAThuIugmsiowiomunuduu 100% (RE100) %, &
L
@ msaafmuviBaunsonuavus:inalng
1Wold RE100 WDuiafovlodhdryiumsussaithsuiomsan 3 / \ s _ :
fhwiSsuns-onuooUsinalnuiwomsddaosumsvougnsdu l ABM | "l : o ‘ BGc (G“) Kovesto DENSO o ] e
ngj Asladli-Mass bC;:)g S’ [me‘;'-lff

UNSIOUADENLNISOUD DROHIKNSSL < ) Kce m ﬁ LANNA [ EONICS. £ itoes EEJ&}» NEO

IWDENS:AUAILAWNSOUD D0 MASSULA S WNSMWLDO

anuawnsnlumsudvduvaoUsanalng

NeonWZIRX é KM w@ PRAVE &lm QTC re@cc ' ﬂga

AUNVNENBAY RE-100

Y

UTT
HsourieavaAUwAYYIUKUMSsulng (0156 100) anadnnadudndg "“'. ”0 T — \:%ﬁ ' (- _) @ ..‘E.(?g 3 -:.&TGE IV%A Crmees
S E@ bpenso omom AT M oo L oo - N
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NERQOIWNNSSU

WADI I USUY \ SGtech
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IS
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5.3.5) 1A99918A1UTUUBAU ESCO : Environmental & Safety Committee (SEAISI)

SEAISI

South East Asia Iron
and Steel Institute

Comgany No: §93483-M

About Us SPADEX Publications

Member Directory

Home > Qur Committees

Our Committees

A
Bt

National Committee Technical Committee Construction Committee

Sielp e RRCEI VAR CEl  Statistical & Economics Commiittee

Environmental & Safety Committee

The Environmental & Safety was set up in early 1982 to ensure that sustainable development is integral to the development of
the South East Asia Iron & Steel Industry

Vision of ESCO : To be Center of contribution on Energy,
Environment and Safety development for ASEAN Iron & Steel
Industry

Mission :

1) Build up and promote sharing of information and good practice
intra-ASEAN and globally on Energy, Environment and Safety.

2) Develop study & research projects on Energy, Environment and
Safety Improvements

3) Set up activities / tasks to contribute and perform our role
continuously.

4) Create network with Technical Associations or Institutes

5) Support ASEAN Iron & Steel Sustainability Forum and facilitate

all preparations effectively.

Source : https://www.seaisi.org/our-committees
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5.3.5) 1A99918A1UTUUBAU ESCO : Environmental & Safety Committee (SEAISI)

N
Project Title:
Climate Change Mitigation action plan for Iron & Steel Industry in ASEAN
Q3/2023 - Q1/2024 Q2/2024 Q3/2024 - H1/2025
| P l g év i
! Iron & Steel : Iron and Steel Study and develop Action
E Industry related E Industry related Plan to achieve Carbon
i Environmental References i Environmental Status neutrality for Iron & Steel
E in Developed countries E in ASEAN country industries in ASEAN
J
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guasIA/AunTielunmswauIgnanssumang Green steel F71Ey

NJUROAIKNSSULKAN

e

1) Renewable energy supply

2) Regulatory framework, incentives and

Standardization O

3) High quality raw materials ()
a High grade iron ore
1 Good quality if steel scrap
4) Funding & Financing supports
5) End market demand @)

5) End market demand

ANuGaINsIANNaT Green steel :Tonmﬂuﬂmﬁuﬁwmﬁaﬁu
atvinnIzasna lndundauating lslvlianudetiu
ﬁ)ati'mmmgﬁﬁmmefaon'\smﬁn Green steel Lanzu19nau
niianuieiunazasnsdaasasuauluildalvmunasau
Taaanzanvdalug 19l .

A1a731 Green steel demand #fis A laiuwsuaswauvtule agd
unaunnaitadniuaubeil 2030 uddrulugiirdnatudnain
DIRUITAAUIARN L2AU NFUNARELNULUG viana1avi
mmﬂaaumﬂu'iﬂmumsamsﬁaammaamm (Green
procurement) ‘Imﬂms“lﬁuanmmmmsam‘ﬁ‘aammammm“au
naunumssyyalasensAviugiauailvinaisan 1y 9
Aassvlutuisasuaua tiusu

#u1: Shell — Decarbonizing Steel: FORGING NEW PATHS TOGETHER by Deloitte, 2023

1) Renewable energy supply

udusdasiunadondsnunyuiiou uay/viandsnuazaialudinaunniasnauazaaliume wia Supply %
As¥uIUATT EAF s2uviatilu Primary energy source Tun1sw&a Green Hydrogen &usu Supply 1Waszuaunis DRI ans
aene Capacity of Renewable energy uawiﬂsoaswwug'\uwaosunn‘imamﬂiwmmﬂwaamuaumm f9viANAYNITHNAR
Hde wazanuliaiaslunisanam&sllihdndaanandesnuvyulaulvianusaiiias araassdasasnussuusniiy
wavau (Energy storage system) Walwsunsasng i lddacdiag u,mﬂauu,anmmﬂmumuwaowaomuvlwmmsjwu

2) Regulatory framework, incentive and Standardization

wlnnauazngsuiday ufousexola lua3asiiadi ﬂsvawﬁmwmumm'\uwaommgmmmmﬂaunauu
mﬂama'mnssmwaLsomsammsﬂaaumsnau"Lmuaunﬁmﬂmmﬂammﬂuﬁuﬂ uanznnuwuan‘mumuaummg'\uszmu
Tanfidaauuazianinfedusgusy Green Steel uaz Green Hydrogen Mifn&swaiun deaszhavinlvinsnaandn ot
Green steel fifienuiifaiau uaza9anunlafinsofuszninondauazu3Tnanansarilndn

3) High quality raw materials

Q High grade iron ore - miwamman DRI mao‘lmwmanLnsmaotﬂumnmn NNTLNUMNMTAARY AT
wanhTanduiae 1 Ty 3 wihriuifiaaauiddmangaudunszununis DRI lutlaqiiu

O Good quality of steel scrap — mswammanimn‘lmmunn EAF siadn1sAaunWLARBANTA tiasasiumu
fiagNTAUANLRINAR AU YITAINAINYaaIN ATy

4) Financing

ﬁnﬂusflaoﬁLﬁuj/!u:hmummﬁaammsﬂdaﬂmfuau“lu value chain ﬂaous',mﬁmtasmﬁnnm TauLRWIZaL19E9
msaommﬁaumuﬁisomuwa“mmﬁnﬁﬁaﬂmmmaiu‘iaﬁ“guﬁﬁasa'\mnd'\ auAinladuin llassnnssunanlu'le
luaaaunssunlinanauunugs wia High margin detiu nisdaudunuiedailualassa

aeind'lsfinu mmmu‘lmum"l,ﬂﬂaoammm'ssu fa MsFarndunuansaiiadulaase vnnsasuiniig
(Haviiasay wia m'smmummumaan’tmfsmanﬂmmwao Tdwdvouszaansandvo Ui denTun1snan uiaw
m‘mumLﬂumﬂﬂmuma“l,mwamnaam's*ﬁ‘a Green Steel (iluingdulunisnda tdusu
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6.1) Renewable energy supply for Steel decarbonization FTI{N
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il A21UABINISLY Green H2 wae Renewable Energy @1%5unseuaun1s H2-DRI-EAF

Renewable energy finnnuddgysanisldnaununasulniianneadalunisndmuanuds uanantudsldlundeany

st NanluNISHAR Green H2 TABNISNAAWANWUU Shaft furnace USunae 1 du 19 H2 Uszunae 60 kg. d1usulsawnant

DONLUULNBNAAAAN 1 auduaal) azfaalinszuluniswan H2 @atil 60,000 AU WINNAUINITNAR H2 e

As2UIUNTT Electrolysis daednsinsTdluiinlunisudn H2 f1 56 kWh/kg.H2 (at efficiency of Electrolyzer 70 %)

ety sananfigesnisnanman 1 Mton/Al agl4lnR19n Renewable energy Tun1swan H2 8 Uszuna 3,377
GWh/year

Shaft
furnace

v

Uga1AUNASNAITUINISNAILILATINGSG Green Steel

v

N\

a a

1) UszAnSnwvasszuumsndn Hydrogen uladdyuasnisndn H2 Ao walulad Electrolysis lngszuuiiteald
funn Aa Proton Exchange Membrane (PEM) electrolyzer waz Alkaline electrolyzer @einanufiuseansnin
60% 09 80%

. 2) Stability of Renewable power: AMu&EI15TUNI5TN9IUVBISTZUU Electrolysis IASUBNENABEININAINAIIY
wUsUTIUBIUVEINASUMY UL IBY nIEiRe1sANMaINTHEAYas Electrolyzer dnludmiuniswan H2 dwdulse
win Green H2-DRI i cap. 1 &1udiudel orauandnsiuagneiideddnyduagiuanumitauovemdsnuryuisy

A98191U §1 Capacity factor 30% lsawianfiaen1s Capacity ¥a9 Electrolyzer Useanas 1,285 MW. u#ign

Capacity factor 1iu 80% a19az#ain1s Electrolyzer cap. flanawidaiiles 482 MW (1usuil 26)

iu1: Green Steel Economics - Comparing Economics of Green H2-DRI and Traditional Steelmaking Around the World Tae Global Efficiency Intelligent [Published: July 2024]
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6.2) Regulation/policy ﬁﬁd'suaﬁfuagu Steel decarbonization
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US: The United States passed the Infiation Reduc- emissions should be reduced by 30% from the peal

as EU t:_‘: =Ct to 4 INDIA: india's Nationally Determined Ct

Figure 6.1: Selection of regional regulations influencing the decarbonization of the steel industry

iun: Steel - Pathways to decarbonization by Deloitte, 2023

7

ulsuisuazdaimuniivasdusiunazaiuayuniswaun Green steel Tuuszmei
figmanunssuwmanluszau Top 4
O  china: waudfinsiiveannisudes CO2 geganaull 2030
v’ 9 2021 fidarinun Ultra-low emission dm3un1suaamnin
v meluiud 2030 sathannisusss CO2 as 30% 21nd 2025
v fsuaanasnisanegunld wu nsandidenisuanumdniianasie daety
msldndenuazannuniu waznsiwmealuladnisnaaiidufinsde
Fawandousnld
L USA: a1 Inflation Reduction Act (IRA) 2022 l#dnasssuuseananan
416,000 &1u-USD dwsunsuszgndldimaluladnisndnmaniivanysee
ATSUBUAN 5919 CCUS, Green H2 WASWAIUEZDIA
Q eu
v CBAM - fdweanluds EU doanBryfiunSansusuninfudigaavnssy
¥94 EU foundeynield EU-ETS
v" Industrial Emissions Directive (IED) - fafuunafieaiu Specific
Best Alternative Technology (sBAT) figuwusiu Emission level
and standard
O india: Whvisne Net zero Tl 2070
v indadauidanmsndalnia RE WJu 50%
v’ 2012-udnéu Perform Achieve and Trade (PAT) unldinngTld
National Mission for Enhanced Energy Efficiency (NMEEE)) 1
PAT Wunalnaanafiiisadeslunistevisluiusesuszansawnsly
Wa99U (Energy Efficiency Certificate)
v’ 2021 uiigldusznid National Green H2 wazdadhindsnisuan
Green H2 157 5 &usudaUnelul 2030
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6.2) Regulation/policy ﬁﬁdauaﬁuaqu Steel decarbonization

Table 6.1: Green Hydrogen policy snapshot in some countries

Country
China

Policy Framework
Green H, Energy Plan

Financial & Strategic Initiatives

Target of B0 GW electrolyzer capacity by 2030.

Expanding from alkaline to PEM electrolyzer technologies.
Reduction in renewable energy costs to make green H, competitive.
Comprehensive investment in green H, infrastructure.

ntegration of H, in various sectors by 2035.

FTIN

NAUROAIKNSSUIKAN

Japan

Basic H, Strategy

Aims for 10% of the global electrolyzer market by 2030.
Plans to establish 15 GW of H, electrolyzer capacity.
Investment in various electrelyzer technologies.
Significant funding from the Green Innovation Fund.
International collaborations to secure green H..

South Korea

H, Economy Roadmap

Developing 10MW scale H, electrolyzer technology by 2030.

Aims to enhance electrolyzer efficiency.

Strong emphasis on domestic supply chain for electrolyzer
technologies-

Major financial investments in R&D.

Launch of pilot projects to scale green H, technologies at 0.25M tons
capacity by 2030.

nternational cooperation and policy development support.

us.

National Clean H. Strategy

Tax incentive under Section 45V of the Inflation Reduction Act.
Significant federal funding and R&D investments.

Expanding infrastructure for H; production, storage, and distribution.
Focus on efficiency and reducing production costs.

Ul UIWNAUILAZELESN Hydrogen Ecosystem

)}
D.

U QYUu 1nuale ansgalitn annmelsy us1@a wazeadnsiay Aanliunig

o 3
Y =

TULATBUYNSAIENSAIY Green hydrogen HIUUlEUNELAZUIATAITATUAYUAINS

D.

Tunnaiadu iﬁuﬁgﬁﬂﬂﬂQﬂﬁﬂMﬂiiﬁJﬂﬂiwaﬁL‘Wgﬂ Green steel A28NTEUIUNT
Green H2-DRI @4 Table 6.1 #asuuloviednlslnsiauvasusazuszimaiiing
gusangqiigadasiunsegslontanisfiu msdaadunsimumanalulad uaz
nswaunlassadteiugiu

njandalvigaaminssulvadtiiule eaysan1snisuanuazn1sin Green H2 anly

E.U.

EUH, Strategy

Establishment of the European Clean H, Alliance.

nnovation Fund and European H, Bank funding.

Clear criteria for ‘renewable H," under Renewable Energy Directive.
First auction awarded €720 million to seven green H, projects in April
2024,

Brazil

National H, Program

Green H, Bill creating a legal framework for production.
Development of the Low-Carbon H, Development Program.
Promotes use of green H; in various sectors.

“Requlatory sandboxes” for innovation in H, production.

Australia

National H, Strategy

52 billion H, Headstart program for large-scale projects-
Emphasis on technological innovation and domestic capabilities.
nvestment in regional H, hubs through a 5500 millian program.

u1: Global efficiency intelligence-Green Steel Economics Comparing Economics of Green H2-DRI and Traditional Steelmaking Around the World, July 2024

107



6.2) Regulation/policy ﬁﬁd’maﬁuaqu Steel decarbonization

ulgunguazvaninunauqndlusailuayu Green steel

Green procurement policies

SgunaansaLsamsasusulugszuunaeeu
¢ s ° v & o oy a
A1sUaUAN lAlAEN15UUTEUIEN1TINYaINT99
& a " a v Yy Y v
Wullnsredindauunldinesesiuaudanis
Tngianizagnqgedmsulasenisnaainuay
Taseadnenugu wuwmneufuandetuluniaduil
sinlairaedinunuanluszezau n1sldinaeinig
v & o oy a3 a i a v 1
InFoInTNUulinsrafwIndona1uTatY
YALYYHANTENUIMNNTZUIUNTUTEYANTAU U
=] Y v 1 1 4 s a 1 14
ngala ety luuisasuaun §snanaasng
walATIAFIINUFIUIINIIUTINGZUIUNITINY DN
1% A& a 1 a 1% 1 14 1
endulinssadanindauyelvinanivideuay
Tasenrsansuauanlagldiannivsunaasveu
wWawsuian luvasngensaansauddula usem
1 ¥ 1 s KX A 1 [
naaawianledadidiusaululassnisvunnlnglu
glsunanain:

Green steel standards

A 1 a o ° v 6 o a a Ao v & X 1
Jagtuddliflinasgruidanudmiumanndimiveunvse Green steel Tnsunasgruwmdnnandideanflogludagiutuiuegiu

Ysuaunisudesuaiiunianszuumsuan uazsinasiauaudidniuanududuvesnisudasuansarawanansiuluasus 2.5

ton.CO2/ton.steel lUaufiufiauluaud (a3ui 6.2) useniusasldduduiisnnuaulaegiandnvnsdusasgruminnd

FTIN
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CERTIFICATE TERMINOLOGY

DEFINITION

INVOLVED COMPAMIES

ResponsibleSteel™ Responsible stesl
production and
sourcing standard

A standard based on emission intensity
(0.5t CO/t crude steel) for primary and
secondary steel production and sourcing,
validated through third-party audits

ArcelorMittal, U. 5. Steel,
Tata Steel, BHP, Mercedes-Beanz
Group AG, Volvo, etc.

XCark™ Green steel certificates Aggregated andverified carbon ArcelorMittal, DINY
emission savings from a BF, converted
into certificates based on mass-balance
approach

bBluemint® Climate-friendly Two products with lower COz emission thyssenkrupp, DY, TUW

steel certificates

intensity through use of HEI1 in BF (0.6
COz/t, lowerwhen using Hz in long-run)
and scrap (0.75 t CO/t)

ENVIRONMENTAL Fossil free steel
PRODUCT
DECLARATION

Figure 6.2: Low carbon primary steel certification

7A3: Shell — Decarbonizing Steel: FORGING NEW PATHS TOGETHER by Deloitte, 2023

Internationally comparable standard with
emission intensity per tonne of steel

55AB coalition, EPD
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6.2) Regulation/policy ﬁﬁdauaﬁuaqu Steel decarbonization

-

L

f19819984 Green steel definition: Guideline of Green steel [Japan] J

Guidelines for green steel
upon the application of
the mass balance approach

Version 2.0 | Revised October 2023

$) i\ EAsmEe

The Japan Iron and Steel Federation

Guidelines for green steel upon the application of the mass balance approach

JISF LauasuanIanIsUseiuiman Green steel Tnalduuimsaunauia Faduatnissaunisannis

Uaeefiwisaunszan (GHG) wsanisannisuase CO2 anlasenisannisuaseing laeualuaniiunis

Wahnlngusendnge snassnisaanisuaesludndndueilag wazsaiindnsusiuaniidlususesd

a113nannsUaeefing Scope 3 vasgnAla

S3tlUsznaudleautunay

O duusn dudmanududuresnisuaseinedeunszanvesnandneivan or CFP

O duiiges szylasinsannisudasineisaunssanuazUssliuUsuiunisaanisuassineisaunssan
yaslasansi

O  dudiann sanludusesnsannisuassiilitiuusunanisannisudasineidounssannaiun uazds
wauNAnsasimanfitilususesnisannisuaasle

Sumaunuadesldunisnsaatusuanmiaenuiuses 3¢ Party Tnsenansiiazduasuunin,

Formuadngg uazngialuvasisnnsi

Source: https://www.jisf.or.jp/en/activity/climate/documents/Guidelines 231117.pdf

FTIN
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6.3) Funding & Financing supports for H2-DRI Projects

FTIIN
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Table 6.2: A summary of financing details for various international H2-DRI projects

H, Green Steel Euwrope £1.5 billion raisedin | Secured over Awarded & £250 million =E£5.75 billion
(H,GE] equity for settingup | €5 billion in grant from the EL
operations- debt in January Innvovation Fund to aid in
2024 to support | the developrment of green
construction and | steelmaking facilities.
aperations-
Salrgitter AG - Germany Financing primarily | Mone specified. | Received around €1 >E7 billion
SALCODSY through more than €1 billian in subsidies fram
billion of comparny's the Faderal Republic
own funds. of Germany and the
State of Lower Saaony,
specifically ellocated for
this pionearing gresn
steeimaking technalogy-
SSAB H,; DRI - Sweden Predominantly Mone spacified. Grantad SEK 3.1billian Significant
HYBRIT funded by the owner |approsimately USS 262 proportion
companies—3348, million] by the Swedish caverad by awnar
LEAB, and Vattenfzll- Energy Agency’s Industrial | companies
Leap pragram to support
the establishment of & new
H_-DIR1 facility-

ArcalorMittal’s Germany Na specific equity Mone specified- | Banefited from a £1.3 E1.3 billion

H,-DR1I funding detailed. billlian state aid measure
approved by the European
Commission under the
German Recowery and
Resilience Facility (RRF ),
aligning with the ELMs H,

Strataqgy.

Thyssenkrupp= H,- | Germany Part of abroader £2 | Additional public | None specified- E2 billion+

DRI Plant billion irvestmeant and private expected

in decarbonization funding expacted

strategises by o be raized

Thyssenkrupp. fto support the
project.

U-5-Departmentof |LSA Mane specified. Mone specified- | Swedish steelmaker S5AE | $500 million

Energy Projectin planzto establishits

Mississippi commercial-scale HYBRIT
facility with a green H,

DRl in Perry County,
Mizsizzippi-

U5 Departmentof | USA MNane specified- Mone specified- | Cleveland-Cliffs S300 million

Energy Projectin Middletown Works facility

Ohio in Ohia is transitioning from
coakbased ironmaking
to hydrogen-rasdy ORI
technolagy-

POSCO's HyREX SouthKorea | None specified. Mone specified. | Technology development KRW 25.9 billion
of HyREX, a fluidizedbed | (LIS0 2004 million)
reduction steelmaking with | [2023~2025]
1007% hydrogen-

Source: (H, Green Steel, 2024; Salzgitter AG, 2023; Hybrit, 2023; European Commission, 2024;
Thyssenkrupp, 2022; US DOE, 2024).

73: Green Steel Economics - Comparing Economics of Green H2-DRI and Traditional Steelmaking Around the World 1aa Global Efficiency Intelligent [Published: July 2024]

Lump iron ore Iron ore pellets

HYDROGEN-BASED ROUTE TO STEEL

Electricity

Liquid steel —l

-
.

Hot
HOT ROLLING Rolled
ELECTRIC Coil
WATER Coree ARC FURNACE !
ELECTROLYSIS STEELMAKING CONTINUOUS

REDUC
IN SH
FURNACE

CASTING

Funding &1ufulasenisnaaiudnuuy H2-DRI fianuddsanistuindaunisWauniasenis dosiavardenis
wa:uwmusﬂunumsmmwumumLﬂuumnsm‘lvimmnusvmwLmaawumumaammﬁua%amju leun nsatiuauu
Wunu, Mstianilsslaminieasdiiunuuna, ﬂ’]i?.i’.)ﬂLL?JOL]J']ﬂ']S”ﬂ'ﬂ?.iQ’]EI‘I/ILWﬁJ‘lm Wazhaananudasnionisdu
2AINALBNAY ‘5’)3J1/1\‘]ﬂ')']3l‘3')313135u12]')"|\‘]ﬂ'1ﬂLaﬂ"liu lnzy MAanadefunasiuiaaseanusasnisndndaaingn
Green Steel Aidiadia'le .

Example: H2 Green Steel (H2GS) iflunuuatriduasniswaiur Green Steel aaaanudisas udunuiiuiuuin
d15ulasevnu H2-DRI

QO Tui 2023 Taa H2GS 165udunu 1,500 aqugls mumss”mummwmwiwﬂmummnisomu Green steel wivusn
2a9Taniidoagluaiiau

Tuil 2024 16 Debt financing &115u91u Construction & Operation unnn31 4,000 aqugls

1 2024 nasnuuinnssudasdaA W Isddoudanadurianda (Subsidies) F1uru 250 augls
msaswmmswuaLmnaﬂm'ﬁnunmmnuﬂumsm’mm t2fu Volvo wag Scania mnﬂ”lﬂnumamnaomsammmamu
AU Rio Tinto &1UFUUIUINAUNTWEY mﬂ"lmu‘la“l,mmaﬂaoml,avmo‘i«ﬁaﬂmumLwauﬂsoamsuwamﬂmmman
Green Steel 2av H2 Green Steel .

A15197 6.2 ladgUiasenisninendasAu Green Steel TuiseinaanegNnlasunIsATURUUININTNRINY, NAINUINNAAST
LarANUNUTaTTUIIMALANAU

D00
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6.4) End market demand = Demand-side ‘pull’ mechanisms

Provider of low-carbon >
steelmaking technology

s}a8.e} uoIssiwa
|eUOII_UIDIUI YHM dueldwo)

Production

Ebsidies ($)
——

parts

A

I parts costs ($)

S32IYaA
pasn 8uipAray

i Consumption

Figure 6.3: Business ecosystem of an automaker adopting green steel.

Automaker

o — — n—
1553 :

5832

& & g  Green steel I Vehicle cost + green
| 233 hicl | premium ()

<= vehicles steel premium
B v |

=0
=
— — — —» Final Users

subsidies (¢) | @overnment
—— —
I Compliance with
international emission Subsidies ($)
I targets |
~ lowcarbon[ 1 [ |
tech Green Non-steel
materials
= — | Steelmaker :
™ Equipment provider
I costs ($)
I Green steel T 1
products + Green steel |
I green costs (5)  Non-steel Materials
I certificate [ materials | costs ($)
I Automotive parts [
I manufacturer | — — a— J
Manufacturing Automotive

—-
Flow of good(s)
and/or service(s)

Monetary flow (S)

Green steel market mechanism gun3aa319ANURBINIHARIMYIWMANEa1A W30 Green steel 1§l 1o

N4 A9

U Green public procurement: mﬂ%’gmmsaé’m‘h%’aﬁmuﬂ%’uﬁﬂﬁm%’u Green steel ludayannisinde
Jadrsvasniady Weduasunislindnsusivanazanalulasinisvasniaiy

[ Demand-side pull mechanism: aaawmanFidaafduualtuiszirfneganznguduslnaildla
dewandandaiulaseRudauiia (Premium) edendndusifiduinsdedaundon Fsoradulonia
FmFUUTENINAANAAAT Green steel

uffdnnswauInaa Green steel azinaula udanearlivszauaruduiawiniiaag esanituamu

(CAPEX) uazAsnifiunns (OPEX) fireudnags vilidunuvesnisnan Green steel gandndudumanialy

(W@nA28 Conventional technology) 5174 20-50 % msﬁna‘lnLLazmmmiaﬁuauuﬁﬁﬂﬁﬂﬁzy Toun

1) wlsuig/anasnisiidaaiuuazatuayuanldinsunsdliun Green Steelmaker uag Automaker i
\gawadmiunnsAiugsafiaunsoudetuld

2)  darmuauazannsgiunlusslanazunenadmiunisiusananiue Green steel aa319A273
A4 J 9y 1y a S a v v o a o v
Wwadluliunguilnanidefufuazanuni0nIasaudaunauvaInanual la

3)  m3lduulfaAseghanyudeu (Circular economy) Aaaneasidndiuguuuy Tnenisadenalnnss

loandaunatgnislday wu nisadrenalaligldens (End user) Au Used vehicle ndusn3laidai
Automaker Tagils Automaker Toinausglovtinauunuun End user 1udu
sUf 6.3 1dasunalnduguasduazaumuunsdrudivasatiuayunisinman Green steel anldluuiunvas
AAYIUEUA

#u1: The Oxford Institute for Energy studies - Considerations for making green steel using carbon capture and storage (CCS) and hydrogen (H2) solutions [Published: May 2023]
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6.4) End market demand = Demand-side ‘pull’” mechanisms
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Table 6.3: Cross section of public green steel offtake agreements, as of October 2023

Company
Bilstein Group
BMW

BMW
Cargill
Ford

General Motors
IKEA

Mercedes-Benz

Mercedes-Benz
Scania

Steel Processing
Midlands (SPM)

Volvo
Volvo

Zahnradfabrik
Friedrichshafen (ZF)

headauarers

Hagen, Germany

Munich, Germany
Munich, Germany
Minnesota, US
Michigan, US
Michigan, US
Leiden, Netherlands

Stuttgart, Germany

Stuttgart, Germany

Sodertalje, Sweden
Burntwood, UK

Gothenburg, Sweden
Gothenburg, Sweden

Baden-Wirttemberg,
Germany

Sector

Manufacturing

Automaker
Automaker
Multi-industry
Automaker

Automaker
Retail

Automaker

Automaker
Automaker

Steel
processing

Automaker
Automaker

Auto
technology

Steelmaker

H2GS
H2GS

HBIS

H2GS

TATA Steel
Netherlands

Nucor
H2GS

H2GS

ThyssenKrupp
H2GS

H2GS

H2GS
SSAB

H2GS

Announcement
date

Apr 2023
Aug 2022

Aug 2022
June 2023
Oct 2022

Oct 2021
Sep 2023

June 2023

Apr 2023
Jun 2023

Apr 2023

Sep 2023
May 2022

July 2023

Time supply
commences
2026

2025

2026

Not disclosed
After 2030

Q1 of 2022
2026

Not disclosed

2026
2027

Not disclosed

2026
Q3 of 2022

2026

Source: Forging pathways: Insight for the Green Steel transformation ¥a1in1aer ACCR [Published in June 2024]

Destination of
green steel

Not disclosed

Not disclosed

Shenyang-made

cars

Not disclosed
Europe

Not disclosed
Not disclosed

Europe, North
America

Not disclosed

Not disclosed
UK

Not disclosed

Not disclosed

Not disclosed

Green steel offtake agreements

¥ 1
=~ o/ =

fonnasiude, Tefuslnannasiiazdotani
delaildndnldnarsundunalndrdgylunns
Fuirdeundudiaanis Green steel uazn1s
#¥19Ausiunsvainalegumu
AR FIUNTINTVUES JHERUBUA
waznausunaadne lauansanuaulasgig
1nlun159an1 Green Steel laglddannas
wisnil FeuandliFufennudnuazany
n¥19vesaudeanisvesiiuilng (gasnsil
6.3)

Green Steel offtake agreement s
anassauiuatesgluuTensnegluglsy
uandliliigadudesnvaniinialunisannis
Usssaiuau dsldunmsatuayuids
Tassafraanantunisitunazuleunei
Fowau Taglanzuszmeaiitinsudesaisuay
weg19e1u azdealufiuazamuly

Green technology
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“Green Steel”



7.1) ﬂ’]‘JUU‘Jm’m’TiGiTULﬂﬁau Green steel faan Life cycle of steel
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NNIRAIUINTZUIUNSHAAWANLUG Green

Steel
apsnsatuayunsiiaUsEanSaw
N5 1WA ITUVDILTIUNAN
duasunslfimaluladfivanudss
ANSUBUANLAY Green steel

WALITUELDN

a

a

O ussmsdaaunisiasuriaunsld
O daasunsudnwasnislyd Green H2
|

daasunisttmalulag CCUS

ANSANAUKBZAIUANNISI MLAAWAN
O Asuauleuie/daninunnisannisenn
o o ¢ y A PP
\A3293n3, aunsal, uazlaseadianugiund
(=3 =4 [
wmanduaeausenau
Q N33R UEU/UINTFIUNNTIIUTINLALANNNT
YN wazdaLasugsnaningItasiun1sdIanis
1 3 = < v
PN LU YINTAYULH, YINLTD LWUAU
Q ANUANINTFIUUBY Steel scrap

Source: https://worldsteel.org/steel-topics/life-cycle-thinking/life-cycle-assessment-in-the-steel-industry/

nszuruNsHUsgUuasnandudainiuin Green Steel
4 O dussumslddnghuainman Green steel vasdusznaunis
HARAUAY/NARSMeTINWEN
O dusSuuazatuayunisiiuuszaninmnsléTanmantu

NIEUIUNITHAN/WUFUWEN
O deaSunisiiuuseansawnisldndsnuuas Energy

transition

o

life cycle

nslvauandmanilussalsznaunazusnaman Green

A

i€
e e
rat '
/ f; \, @ .J:|. Steel .

--H-..-"'J_—-'ﬂ D 1 a alsuy Qlﬂ = st Y oA [
f;n .-*'I': ail 4N Reuse and GRIGBEEY ‘Viﬁd‘U'ﬁ ALaaNn slfauﬂ']‘ﬂu Green steel L‘U‘L!
L= ) remanufacturing ¢
[ L4 29AUIENaU

O dussulidimunlassnisidenldmanazeiadu
INOAUVDILATINIT %30 MUUANIATFIUNTIETER
neasslulsemalifldivan Green Steel

£ U dusdunazirduguanssunuuazdanisen

i

= Y] a o 4 = Ao < < '3
LAIBNINT, NARNNEUN I,Lazau‘]‘VISJWIﬁﬂL‘U‘lJENﬂU'iZﬂBU
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Renewable energy & Bio-energy Ecosystem

Demand side Infrastructure Supply side

syUUTAS92 e TN Renewable Power supply

e 53uUTATINT2N e TWHNaa9
National Grids

4

A

Electricity demand }

( Green power from National grids }

Renewable power generation

|
|
|
|
|
- szuulasezne Private wire | L (UGT, TPA, other..)
|
!
i
|

e HFO e (Solar, Wind, WTE and others)
e LPG p
* Diesel
e Coal
€ 4

1 b4 .&l ] 1 g a
| TﬂiaasﬂawungmmsmmﬂwaLwaaﬂizm‘w
! « s y SY Ay o o

NG~ NYIUUVINNA

O Gas grid fisaanizludiaug

n13 blending Tuviedsinwuazszuudnueni

|

1

1

1

1

1 D wa 6V & a o
1 ﬂmﬁuUﬁ‘U@ﬂﬂﬂ‘UL‘U@LWﬁ\iNﬂ'J"ISJ‘VIaWﬂWa'W
1

1

1

1

1

|
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7.2) 41015015893 UNSIUATURNIUNIS LYNAIITUEL DA
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manziusen
Wdoanile

NIND1899Y89 Gas grid
WYUNNNaUsENaUNI5
a5 U1 Y

uuameMsAaESINsWABURIUA U ST aINES

1) Long distribution: EiaLa'%umiﬁ’muﬂﬂsaa%’wﬁugﬁuizwdw’ﬂaﬁ'lszn,%aLwaaazmﬂ
(Clean fuel network) FaUsznaudae Gas grid U84 Biogas, Syngas Wag Hydrogen
WelFguanfeomaanddanunsandafieitfomamiununnuas Gas grid a1ty
anusadnednszuula

2) Local distribution: dateaun1suannenaeny, wussu Agriculture waste uasuusgy
vozfundenuiiiatougningaanunssu Tnslawiluiuilndifssiuiilsssy
anamn3sy (A7ad19lu Saraburi Sandbox)

wuensaREs N TABUsui Ul

1) dudunaznszauliniaenyuLazn1AUIEBIBUNAA NS UYWABWUNg U National
power grid wagdiszuunsdo-meiidusssudannniaday

2) duddumsndandenunyuisuvesniagaaunsaniialiies uassudelnindauiu
(Excess power) sautiatandandasiiasiieg iedusiulinmagnsmnssudu
Prosumer

3) AUESUNITAINUITUUANAUNEGTY (Energy storage system) AIMSUNIARAEINNTTH
Wiodnuiaiesnnvsanassunuiou saudasiugsiasudin/Anifundesy

116



7.2) 41015015893 UN15IUATURNIUNIS LINAIITUEZDA

FTIIN

NAUROTIKNSSULKAN

A19E19YBINTITARAIUN Gas grid tasassunslUiaInasazaInlunInanaMNTIY

Gas Grid in Europe and UK

%m PIPES

Undarground pipes

transport the gas all

over the continent, ¥
and can move more
energy than above
ground electricity
power lines.

SECURITY
Being connected to a
larger gas network means
our supply of gas Is more
secure than relying only
on gas from the UK

Zeelanel

Hydrogen network Netherlands

Germany's gas grid operators present concept for

2030 green hydrogen grid

|‘ Runrama |
J

Y L Antaeea
Ghent |
}

Limbtury

»

Source: https://ourfuture.energy/how-it-works/gas-grid/

sunmAuaeuansviadeinavdnuazidunisnisvudafinenineglsy
N5HUIUUNSNEINIAUSTITUVIRA283 5L AT AMUUADANIATUNAIIU
X a ¥ = o ¥ | Ay P
WY WeasnnnUsEmAssaditenasuldannvinidanis laeld
o A Mo a ¥ ) o = ' v
niwensniegliviewalulssmaninuy uwidesutslusisussmaday

Source: https://www.gasunie.nl/en/projects/hydrogen-
network-netherlands

H2 Network dagilningaamnssusiaunanunsaitiislassadng
Nugrudilalasauuazilfusesuaudnateidiu H2 Hub vasglsy
wavnedendratdedniunisadradunas Tnefidmanefiazad s
weanysainelud 2030 lumswaedetnetiy axldvieds NG fifieg
\Dudaulug viedavaniazndenldauld ilesmnnsvudefnssssued

ey ¥ o =

v = a = R ™ ) "
ﬁwaﬂuaﬂas‘uiaﬂﬂ‘Luaﬂ‘l&ln‘U‘U’Nﬂuﬁ 1TUUNNUNNIUUNNDEI19INDEY

Analvd

| JSRS—
88 nmere

é it

& owe

Memares N

— v b X 1 s
LA

R L

Canrien | vy
— - —— o
i ( ——G

Source: https://www.cleanenergywire.org/news/germanys-gas-
grid-operators-present-concept-2030-green-hydrogen-grid

wasHUMMAIWAIUT Gas grid A1%5UN5VUES Green H2 AinAnain RE AeTud
2030 lasedneinTouAgaszEEnIe 1,200 km. azUsznaudieviods NG (#iv) it
o ' o £ ' @
nduu I lunsilundn wazadsulmidssuuszanm 660 Sugls sasdu
AAYAFMINTIY LWU WANNEMSD Chemical industry ilen1afiazussg CN Tng
' = e v a X o = oot s < =
Arsssulisulassinefigasdoanaduiieslifwmiadasigudnielud 2031
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Overview of Hydrogen Ecosystem

-~ - 3
» \ [
Agriculture
oy Ut
L .y Power
>\ l Ganeracion
Carriers Converted ~9~
A 1o M, 3¢ Destnation e Pt
. + I/‘\p
~ e~
3 i == [Vr.'}_ A
s - 0
‘)(I J 2 ;/”.‘,‘t’.‘ 2 0 Distributio - 5 —J
H ZHAY Hub o 1 '
)/, J A i o
- o P ==
Gnd Nuclear Hycroclectric Renewables f 3 Y | -
J L.L.,_l-
Residential & Commeroal
- & & o & ! = 5
Ground  Renewable Wate! Water = [ (WL :’1(,1'5~
Water Water Desalination Protreatment N N LQ;:
= (L L e . b A
. A AT ey - — T
£ -\ ] ) kK X . '
== \ =7/ WIS C ‘ Y ncbustry @ \j \
) [
@——-» > ik - L.
Gs Ol  Coal SAmPAL T S —
a ! . Synthetic Fuels

Source : https://www.bv.com/solutions/hydrogen/

LU VU LgUIEL A UNUN AU LalasIaU

AN 1wdlea (Based on H2 production from
Water electrolysis and SMR) agiiuqn H2
Ecosystem value chain #A714%a1Na18va9ava9
lalastauuazivansidunislunisaanuazinlalasiau
Wiy fesu nssaviuleueuasunuvaslalnsiou
F1915UUTEINALNY AIABINIISAUNANEATNYDS
Feedstock &% Primary energy source vaslned
wangnsludaliunauazannn stuulasedag
Augulunsvudy/nsdednefnglalasau uaznis
nluTdaulunsazniagau
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a 1 a Y a o ¢ < a Y a a
Pain point wazay&ssa LUIAAYDINISELESHNSLTNARA I RANLasEUAITINGS Green steel
9
R L - |V msanvidemuunuazuInsgIu Green steel
‘UBﬂTVIUﬂ'VI‘UG‘ILﬁ]u Y ) o o w a (% d < . .
O davhanasgiuanavazdidiiananuveswindueiuan Low emission, Net

(o v - = h L3S l

2) dunuiionvaziiudulunisudn Green zero steel 1132 Green stee

steel Munszvasdusznaunisuussy d dwviusesdns/misenuiuses Green steel

HARA9IWAN/grAnauAvSagamL 2) NITHAUINALANINITAAINEINSU Green products

[GERRE (] Green public procurement: atduayw/daasuliniasgidonld low
- 4
- — N emission Lae net zero steel ’Luiﬂsﬂmi{'lmguul,tazau']ﬂm

3) AWAIUNLATINITNNYINUITUY : : o - “

vy . . 1 Green material promoting: auua‘ugu/aaLaiﬂﬁmmanwman%’ Green

TAT9a519N UGN LU F2WIY, 81A15, YiB o “ e m v e

A Y - products Tun1sWwaILIlATINITVSONEANAAA MY LYY NHNANEINNTTY

definy/\vanay, 1AT9as1avaesEuUNEn o . P

. P , NB&INN, NANAAFIMNTTUYIUEUA LUUAU

WAIUNRYULIBUY YU Wind turbine, o ooay o I

Solar farm 4uIaAAARTESL O wanduliniagsiarisgfinisuszifiunazsieeu GHG emissions Wgafuns

e R e e HaAKAAAM waziuuulunisan GHG emission iNanszAuMsiaanty
- g Green steel 1Waan GHG emission scope-3
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/

[ %4

[ ] L] o
Pain Point/Ugynnanney
1 < 1 35 dl
n1sdeeanLAvaN lUANSUSEINA N99NAY
é\’mmmﬂumﬁnmsiuﬂiumé’qqq Ay
Usunanannandslsiiieanasonufonis
NSTUIUNISIANITVINVDILASDIINS, STULUR,
a o ¢l & & 0 =
NARNUTNNANUUduUTENaY, SIUDN
VBITEUULATIAFTINNUFIUANS LU aewii,

1 6V %’ LY < v AI 1 dycl'd <
21A13, YaN19/usu Wudu fanaiindman
WuaeAUsZNaU UNEUTNINTZUIUNTITIAIUTIY
LAZAALENLNDNISI LA wiuleaIuselad
ASEUIUNISHALVINNUATITALAUTUNISAINUY
AUAAILANTZUIUNTITIUTINIUIUDS
ASLUIUNITAALLNLNDNITS LULAA

§3naIbULAanNgIvaIiuNITUIUNITAUNIGYDS

< 1 a . . . .
WYLWAN LYU §3N2 Decommissioning, Ship
breaking Sdllaauasunsdiuglaig

~

J

—

LUINNNTESLETUNTIANTSIARANLINBN1SS LuLAa

1) A59iluINsNISINNUIedINANTSasRanAuianaanluf1sUsInA
Tuvaziinnudasnisldnuammnanluuszmadaliiiie e

2) arsfiuvleuneuazdaruuaiineatasiunissawinuasAnuenee
wianien1ssluia wie “ulauiensSludarwmuan” Tnadassy
madliuazuilnandafusininliidanisogneivszansnmaoud
usn wieusadnszurunsTiuiledumdnaunsagnasusauuas
dnavunslofaladne

3) FaEFun1sAILIgIIaNTIUTMTINLATARLENIENaNT ST lAa
1YY §3MAIANITYINEIUBUA ELV, §503 Ship recycling, §503
Decommissioning (:UU3NMMATAMNTNUDLAYNEAN)
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43 countries globally have restricted O GMK 43 U'ﬁglﬂ/l ﬂ‘l?l”ﬂﬁ ﬂlﬁﬁ’]ﬁﬂﬂﬁ’idﬂ@ﬁ)ﬂLﬂﬂtﬁﬁﬂlﬂﬁhﬂﬂ'ﬁ%lflﬂﬂ

the export of ferrous scrap {/

menties e resricted Evary  coaniry ercend |
43 10 peaart of frareen serap, 3 el barion fedf g
2y 300 DN 1anese rd et roodatae of haege
wmep et to1¥e Warte S1pment bey
wd arseereed nanairsis Ned:

e 19 world oe 71 caenine:
ISR praput

wlpurensanianisdeeanawmuanidvensvauwnanitawnniu Inelaglu
(1 U 2022) fnsusauldlu 43 Ysuna lagladinisuiuldeuy Waste
Shipment Regulation luavainglsulumauunsiay 2023 59uds

{, o uesnsiineadesludndln deazdsnalidiussmauszunau 71 Useina
X 3 3 p

| Figaese- <8 WsaUssmAnIaInaILINIlan
X ‘ Hi\a aa Y} A o w . . S
& . USeLANANNISHINNGDINNANTTEI09N scrap lUANUTZINA nawildl 43

USZnAN2lanuan LU dULhe, U SaLde, dUlallde, ualde, LI8auI

E Framiadeesopated - Fesriodces e planned

e s wazUszmadauluglunziusannats dwsuuszmdlnedslifulouisuay
12%
il UINTNITNITINNANITAIDBNLAVLNAAN

MENR Duty

SIS SO A LR TR A S TS T S SRR S T o GMK

Source: https://gmk.center/en/infographic/43-countries-of-the-world-limit-the-export-of-scrap-metal-and-every-third-of-them-prohibits-it/
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1A59n1580 GHG emission Government supports

Energy conservation:

f

Tasamsaysnudnasaulunszurunisudnman

A\,

Energy transition:
Tasen1susurlagunistanasauaineadaluly

WAIUELDIN/NANUMNWABY (RE/Bioenergy/H2)
o

il

___________ < namumiw?iwuﬂmamwgﬁmn'lﬂ
(Climate Change Fund) [#4.]

=~ ]
. o . ~ o w 1w
Electrification: (s18.AA9n0AINBNUL)

Tasan1sasyunsUsuasueuEUn ICE Wugueus
191 %8 FCEV
-

f 1 a o/ a a 1
| nawudusaiuudanssuiazinalulaginglual
=-I (Green innovation & emerging technology

| Fund) - [n5e0524 87.]

(wualvinensnaanuil)
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guassanazdadinluniswauilasinis CCUS WUININITHUETUNITHRAILILALAIULATINTG CCUS
Carbon capture technology fisut 199 Proven uf 1) fulgurgdaaiuuasaduayunisanulasnIsimul CCUS
in1suszenaldaulussivanamnssuudn uadelidunu VEUENIUNT LYY
Tun1sanau CO2 ﬁau%"lﬁ%iﬁi']?e] 50 USDS$/Ton.CO2 D dﬂLﬂ%Nﬂﬂiaﬁlﬂ/ﬁmuﬂﬂiﬁﬂ’li CCu
ccu: malulagnnstn coz Wldusslowy doutnes O daasulassnsisevaidanisussgndld CCu
AMUVAIAvaNy JusgifuudunvesuTimiiamn 2) Hulgurgdauasunsiaunlaseasenugunasssuuiiig
Iﬂ'a'\‘m'ﬁ%!,l,ﬂ'ig‘d CcO2 Ju Carbon recycled product (Ecosystem) ¥4 CCUS LU
Usznnla sy Building material, Synthetic fuel, e- ' D y A y vy X v
dadsun1snauszuulaseasenugulunsinnu

& v TV A Y a o '
fuel {Wusy uadelidumun1snandigandn

4
. Conventional products P A13uaY (CCS)

U dusSuszuuiitaaives CCU hasassun1suan

J

( = [} < 3 a ya = | 1
CCS: walulaginisnnnu CO2 Tusuiulanunsaus A W edny o A
NARNUNNLAINNTTS LLAa CO2

Unsiuiinldau fedntinnssaldaudondvdudn L o . N
s susidasindenuiiqfeseglndusianmauitliin 3) UANYILGIANT White paper U89 “UNUNITHALT

B @0 St SaiaaTraeet b rmnhr e CCUS vasn1ngnamnssulng” Wuasasde Thailand
CO2 unfagaitliusmsiniiu CO2 CCUS Alliance (TCCA)

A 4
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(" y
CCUS ecosystem LEUNI9VdY Carbon Utilization
Conversion
| I | | |
Feedstock Mineral Microbes Microaigae  Materials
Carbonation
| “i &
| I “
I I I Cement, Proteins, Bio-Fuels, Carbon Black
" - Tullmgs Oils, Superfoods Carbon Fibre,
(5] ‘g Silaian, R e e
wF -l (Aquaculture,
Livestock)
Fuel Chemicals A\pgr:cul:ure
plications
\ J
dy < o 1 o -] = a o 1 v = v o ¢
mum‘wu%L‘lJum'imammwmmﬂquqmmnsmwmmmm Waste gas #9981n1ALEgNaaNINNNTSUIUNITANNNLUININTEUUNNIU CO2 LL‘U‘U'ET’JQJ@‘L!E] LND
i1 co2 lunnunsein lulduselevid Fednelinnnisuesanldanglunisanduwaznisin co2 Tldusslamivsanninuludsuiamngld
L carbon Capture & treatment Technology solution center - gugsunisandunazirtin CO2 neudsraluiniunsetluldusslovy
[ carbon Utilization solutions : M35u CO2 wetiluwdsguiliu Carbon recycled products fisisnzaufuaanudasnisaainluiiufl 1wy Synthetic
fuel, Building materials Wudu

Source : https://www.us.endress.com/en/industry-expertise/oil-gas-marine/ccus-technologies-in-oil-gas-industry
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v a Y a a [ 1 [ v Y =
magaﬂimmmmmmmsuﬂnﬂNamnm% L‘Viﬁﬂ‘U’éNl‘VlElEl'é]‘U‘Wﬂ\'i eo U

Total Apparent Finished Steel Consumption WUINNTEALEITNNITAMULATINITWAIUN Green Steel
('000 tonnes)

- 20,862 1) fulsungdussunazaiuayun1sasyu Green steel
20,000
o s 19,950 - 2) Aulgurgdudsunisuanuazldeuy Green Hydrogen
oo - FIUNIHUNITAAIUILATIATIIWUFIUVY Hydrogen

o 16,331

14,000 ecosystem

12,000

3)  ARTHNININTEIATUANUNEINTVDIGRANREN

e neluusznaliuS U AsUNSZUIUNISHEALRENIN
LUUARLANLTUNTZUIUNITHER Green steel
&, 000

4)  a519A2135ULNIATF-NIALBNYU-NIAVBINUILNT

4,000

1,552
1,754
1,384

A8/NU1 Tun1sAnY “Green Steel

1,352
1,138
1,293
1,111
1,421
1478

2000

development roadmap in Thailand” o

2014 2015 2016 2018 2019 2020 2021 2022 2023

White paper Tun1sduindauananunssumangaany
N Froduction T import Exporl =—i==Apperent Use Lﬂunaquqqﬂq%uau

NSHEAWMANAIY Scrap base Liteawasianudasn1suslnalulszmalneg a doyalulagiuuzuna
Weanianusasiusindignszutunsslaaliviies 20-25 % vaUTUIUMIUSINAWMANTINANA %50
5179 4-4.5 Frusuwinuy Feaasiinszurunseanuanludildmalulad Green Steel

Source: Iron and Steel Institute of Thailand (ISIT) 125
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