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1.Global Warming

Base Year 2020

Intensity Reduction

2050

U
50% NET ZERO

Greenhouse Gas Emissions

Intensity Reduction Operational Control

Scope1 + Scope2

AWAdKINGUTUNISKIasnIsnannuyduiia

msysanMsANUsIL0o: IhKLeISYaa 0.3 dudu €O,

ithKkwwaadn 1 &wdu €O

Thailand Thailand
e e S, e Thailand NDC Roadmap - - - === == ==---=- > Carbon Neutrality Net Zero

AL 219 2020 2021 2022 2023 2030 2050 2065
(2562) (2563) (2564) (2565) (2566) (2573) (2593) (2608)
o
ussgilkue
[ 300,000du (O,
w”}mmmmﬂ::u

MISSION 2023

L Collaborative for Carbon Nevtrality
Y 122

10, “‘uu t-C0,
wwurilivuiton Y H ) e .H“I!
WoQad €O, (dw m 23.1#.521 35,216,526

AWAIKIIGNTUNS (ﬁip 0 w.A. 2564 UssnAlneussaithkuisaomsudaeiuiSauns:onld 300,000 du €O, 15an31 Thailand NDC Roadmap firfkua
lialasunisaausuuIGUINKaEKUIEUIDUNASIUANTUNS

hkwedubums (€0 0 w.a. 2566 UssinAlneaviasuiRviunaasious:ianciv q fodounan dunimana:durioviiu
Usudsuldnaonuriyudivudloasaania:waanturinounsafaomsuadasiisiSouns:onialduiasgunaarniurigaaIknssu



1.Global Warming
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2. A Low Carbon City
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I Projects Locations — 5 NDC Sectors

PPP-SARABURI

SANDBOX

Low Carbon City

E1 - Feasibility of Hydrogen Technology
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I GHG Emissions Reduction Projects of PPP-Saraburi Sandbox

@ISCG

“Area Base” Approach 20 PPP-Project lists :
PPP- Saraburi Sandbox WV 1. Energy Transition (6 Projects ) V 2. Waste (3 projects) 3. Agriculture

(2 projects)
A Low Carbon City

GHG Emission of Saraburi in
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2015
Transporation, , 1.72% @ — !
12.88% WHIUBAIRTINE  AnTWE9s Y Tasenisania  AudIansiEe  Saaihily Saahildudy  msinunaisuauda
(Solar) 131as5tau WR99TU VAL Alilgudan udnme an (wihas) a.s i
.« YaAaauwiel A1 o AaavseIAY (Sl eauth uay 0 HHZY AMSIAKAT Aad NI uay a.vuadiau
Energoy, AA 285515 M. LA
16.92% o NAAFIYLIUNNA
o Yaundavza unvaae
IPPU, 68.32% W 4.IPPU (3 projects) W 5- LULUCF (5 projects)
Waste, !
0.16% - —

&
o WuRDT (swsnas) Q WuRlonou WuRinvasnssu
b AN :

~19.08 Mt.CO,

*Source: Final Report — GHG Emissions Reduction
of Saraburi Province Project
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Aa1suauel ccus Calcined clay i = furiih sinai CO2 e
(Hydraulic Lffuingdu » viudhanau luunTuisig wafu
Cement) a9 NALNY = AULn®¥asNssU  Remote sensing,
ni e ulua. 8515 Eddy Covariance
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1. Energy Transition | swwwissvy Grid Modernization iWasavsuwdooiuasaraluauinn uas dandanadrinavg uiaissdinadaunt
sdeusiy Witz aowdovruasarn IaisIdodu

@ISCG

TARGET aanlslaaaniadizaunssanaanadenu = 50,000 t-CO2/1l o Windashunislawdsnunaunulviagiy Top 5 vasdszine

- NARAULWAA WATUTaf way anwInaaN Lialandanlaindnizas nsidiansaie3aznadaasay (Smart Grid) = 1 Tasens

Key Levers in “Energy Transition for SRB SB”

USurumsUdeenitviSouns:on nsTBwdovuduganing

WLAL.2558 = 27,926,683 tCO) - —
e o U2564 (ktoe/U)
m Uhuudisa

TwwA
uJuiuusdu

22 (0 ) f8n1an4 §55U5 INAUAALAIAANL 61anan
avAmuFuaiun’asl SME lunisuin

Energy Efficiency wazn1slad RE

.16 %

Ao dli/aan
—nIsvuay

| (Transportation)
/ / . 12.88%
Waunu \ ! AR
* (Stationary Energy) | KRR
16.92 % NS:UOUNISONANNSSUIIEE
nsl8wannouri (1PPU)

68.32% . NGV

winn1slal biomass uaziaunnaluladulsy
biomass tfulatn IAAUNIWEY LAUATHER
Bio-Coal anaunajuiiles (flusdu

NS TEwavvIucio GDP N1sUaog GHG NMAWaLLIU/HD
1241 12.46 43,07

toe/ 11.78 (t.C AU

soiaBumslaiuriing ilanda RE wsauwan
seUUTATIATIIAUFIUTaYTUaUIAA L2du Smart

3.68 grid, Grid modernization, Grid Connection
e e} SMEan ) I~ HEEQ IEAN NEAD NEAD NEAR Increase % RE
« asladwdsnunauny wisuwin 1,060.40 Wudu Wiauintiniufiy (sdud 7 aasdsane) High Priority !l! 3.8 5

WorunatuladinAuwagonu Tmunsaudu
f

. o o o
+ dnaawsiuihuialaasiu dardun 38 vasiseind |Lj e aasuasasud Anmananduliialuns

Saraburi’'s Energy Sector Information

. dagHunsla RE sadsunanslandsnudugavine = 31.09% (srduil 28 zasisana) R R M it Warunlvinszy5iiiu Hydrogen Hub aaglne
o & o e e . o Energy Storage System
« dashunmsldwdenutugavinasa GDP nguisnin = 12.21 toe/a1uun (srdui 63 aavilszina) (ESS) & Hydrogen
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1. Energy Transition | swwwissvy Grid Modernization iWasavsuwdooiuasaraluauinn uas dandanadrinavg uiaissdinadaunt
wWFausinu Ditssanuen8ondooruasain laisrdodu

@ISCG
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Way 571A71
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Ewuwnwmw - y W o 3 Uszanmslitau

P < v
wuiguazaalgnadi 300,233

- uigmazdnlgnaii 300233

P
WUNINYAINIIN 1,148,047

Potential Business

Audhn 456276

fiw'ls 498936

| i a5
- il 81855
| R 12573
ez lsadouoadad 39,793
amufinzdosdadin 16623
nwasHamey/ Tsauno 166
it 586,461
- Thaangsal 565,956
ilmnmwﬁuvj 20,505

i 57,947
| R 57947
uidamda 142,616
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- fuitdiandadu 9 137,078

B s 7. SINNIHHA 2,235,304
T —r %

noauTononazunums 14iau
nsuiaiian
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Expand to 5,000 Rai within in Dec 2567

Energy Crop Plantation

The potential energy crops to cultivate to serve to
cement plant in Saraburi should have criteria's to
select type of plants by below lists ;

—h
"

Distance from cement
2.  Soil and rainfall properties
3. Harvesting and storage

[T Model) 100 T8
Recommend Biz model ; e i
MsueBHa
- :
Distance <50 km Phaesl | L7 ) = Phase 2
1. Napier : shorten rotation (4- s {7 g ™ i
-_ra 'f..‘ o LIRS WLIL
5 month/crop) and yield will G 1§ j 7T RS
increase 30-50 % after 1 year R At 9 q{g
(] - Phase 3
Mapier By Social Enterprise&Eco-partner A g -::i [ TS unsEdSSA

TM after Harv. ; 75%
Yield : 20-35 t/yr

g
" \j i ~ awys
A x MARUaLIYE
Al \ b uRssIsaLT
s LY !

Distance > 50 km H . o
1. Bamboo or Acacia : High yield
1
and improve soil quality , .k
s Hawegt zjﬂé:ﬁj:t:;:“ﬂ: ::’3 1 'ﬂ.l’.-:.: DEmﬂ"d
< T LAz b 1 W
after 3-5 years tpoowriwase. “i | 1 tub = 1,000 Rai = 30,000 Ton"

wijufliciine srfaa Jvfo Ty

o uliadite s Sirin

By Eco-parther C&N: 30 hubs = > 30,000 Ral required
« 3,000 ral on 50G Land (C: 2,000, N: 1,000)
= 12,000 Rai with rental & concession land
« 15,000 Rai with Social enterprise

Bamboo
TM after Hary. : 50-55%
Yield : 60-B0 t/yr




2. ﬂ'\ﬂﬂ'\'iﬂvﬂﬂ'\‘i?.la\naﬂ PPP : A Low Carbon City : Saraburi Sandbox

LA
dnanamnlunisaannisiaasa GHG (0.9 MTCO,)

anAIUNTSN T
L f"’?*‘

1. ANNANTIAASADILAL 67,000 T CO,
2. anmslaifludawdinaunu *832,000 T CO,
*  Municipal waste 54,000 T CO,
»  Industrial waste 128,000 T CO,

« Agricultural waste
* GCCA guideline

3

650,000 T CO

Black Bio- | ¥
& . fyel 2
X
- Rl | . . . |[usED
L 8 - . AXTe. —_— . ! OIL
N e lasvnas Plantation  Jasvnis ; CLCE - Coment Industry for T
| VNISIFUNA 3¢1 RDF - . . . ATINIT : Cement Industry for Circular
! & A (g \ . R for Biocoal Biocoal Pilot Economy aaa1a1dnwiasiunisiirueazaaarsinssus taf
| : aHsu Cluster U “5-1,15 Plant ) hndandonaunsy

Q a.uavaau

v  Roaswmm Q unvaay 12139 Q a.unvaau




l 3. ananunssuAdian : IPPU
3.1 Judusimsuaue (Low carbon cement)

1) wanaun1sld Hydraulic cement aaviiinavius12an15usszys
2) i Calcined clay Tun1swaniudmusiaisuaus annistdudinuindu

Key challenge
1) mumumswammmmmLL‘Lla?.lu"l,m

2) msaummqummsgwumuﬂaunsmwao . 81‘5‘”‘.1.I'§ Lwa‘l?mmaama”aﬂa use case

Key challenge
Alvua Incentives musnﬂu‘ﬁmummsnaum 12U aadunu clay luassnunssuyudinusdlunsu.us, Anua

1)

swmnmoﬂu‘ﬁmummsuaum Nigvniryudiusdilné (dusiu
2) ¥ Funding auuauuiﬂsamswmmﬂu‘ﬁmummsuaum v2iu Klik Foundation
&979 Use case n15ladvu TaaunlaunasgsivdiumaunialuIeninsgssys

3)

timelines

Clay reserve

Cement
formulation

Cement
application
and standard

ansunu clay Aldlunisuaniag
UFul59 Weu.us

fdivum Incentive mwsuﬂu'ﬂmumw
anasuauldmisuiauinlunisiaia
SERE

Apply Funding from Klik foundation

- - al
g9 used cases Tunisitau wWa
u al I~
Amua/ualyyiagrunuiaitasg

<€

<€

Raw clay ggpoC

Calcined clay




Overview of CCUS S8

l 3. aasunssuAtaan : IPPU | Seseshution
3.2 Carbon Capture Utilization and Storage (CCUS) o coptre IS

Transportation

Mid-long Term

€O, Utilization

Direct Use

Key challenge
1) High OPEX, CAPEX ila31iu Techno-Economy Analysis £ laiqusunu Techno-Economy
nalysis

2) dameaaa Chain lugwsanan@nsitanie Capture LiavatnaLéien

+H,
Conversion

Highlight Activities (within 3 months) D) a il ) aol

1) CO, Capture + Utilization . | 5
@nw CO, Capacity uag technology visiasn1siiauanuiiy PMUC
(uwa.) wag Green Climate Fund #inun19 Connection Ay &11nd1usan

S a Qs

ulauaAITaauAn®Y INeNARAT IFURTUTANTINLIINE (K221.)
2) CO, Storage | Geoloical torage Optionsfor 02

2.1 @nmlsunansAniAy CO, Tuuavdzauaznaunfinadnsa L U con b
Tumessalinenuua i undsilinsidau (Oil Field) uazunasinlaiiu
2.UATTARUN Niszaznivilszana 50-150 Au.ann 85505 TIUAIANEN
License to operate wag Social Acceptance

2.2 ua Funding Tua1sa157a Seismic tAalssifiuuunasdniau CO,
aalunasnnaviliasidau (Oil Field) uazunagtndaniu NUNTENTI
WRAIIIULARLATLINTIIARFEINATIY

/

Produced oil or gas
ememseseemeseess  [nigcted 00,

2. Use of CO2 in enhanced oil recovery (EOR) —— &

3. Deep unused saline water-saturated reservoir rocks m&‘l&’-ﬁﬂ Stored CB?

4. Deep unmineable coal seams

5. Use of CO2 in enhanced coal bed methane recovery

6. Other suggested options (basalts, oil shales, cavities)




4. MALAENTNTFTU — LIIAILAHAOTNSTUEIIEIU
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INMMOVANDI

PPP Saraburi Sandbox:
A Low Carbon City

Using Low Carbon Products
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Biomass
Plant
Thai Rice NAMA
Reforestation for Green Area
Carbon Capture, Utilization & Storage (CCUS)

Sarabur Province,

Minlstry of Natural Resources and Environment.
Minlstry of Industry, Ministry of Interior,
Ministry of Transport, Ministry of Energy.
Ministry of Agriculture and Cooperatives,
Minlstry of Higher Education, Science, Research
and Imnovation,

Government Agencies in Sarabun

T
I
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Law' Regulssons
Incesrvvs' Funding

s Knowledge

Thai Cement Manufachurers Association (TCBA)
Thailand Concrete Associaton

The Federation of Thal Industries

The Federation of Thai Industries, Saraburi
Sarabur Chamber of Commerce
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GHGs Reduction Roadmap Saraburi : Potential
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3. Smart & Green Mining
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DIGITAL BUSINESS OBJECTIVE: Y22 — Y27
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. Mining Solution : Smart Mining @“\
Scale up within Internal

1. Module Survey and Mapping

Module Development

" 1. Module Fleet Management szuu
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Truck Optimization
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Benefit
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. Mining Solution : Fleet Management, EV & Unmanned truck

1. Fleet Management
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2. Unmanned Operation System
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