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e Direct Financial Support @ —

a, 7
mmsmsnszﬁu Demand ssazdu

mﬂﬁnﬂsaﬁuﬂgué’ﬁlﬁansﬁ’uumLma%‘ﬁwﬁmiuﬂssmm Aqug Uiy
wmsnIsnisasasneueud Wi Taenisuovinduselavidang q 7
Jldngagld oy niesn1sn1eni® usanisuaudiuanliiugly
prugud i Wudusne 9 Judu Felasniwsanosaniiunsis
F9AARDINULUINIINISAILATH srusud iWilnvaslssinaaag
WuLReiu EV =1

MIT Batt =1

MIT EV + MIT Batt =2 ++

https://www.counterpointresearch.com/competition-driving-innovation-ev-battery-market/
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Eg'l/lﬁﬁ'\ﬂﬁl%’ﬁl'lﬂﬂ']%’?‘lf%’gﬂﬂﬂﬂBﬂuwa\‘l\‘l'lu

3-5Y 6-10Y

1-2Y
e Direct Financial Support @ _

Goal: Susiiunasnislalull w.a. 2566

NanNssy UUYIU 2565 2566 2567 2568 2569
1. ﬁﬂwn,ﬁaé’mﬁ'ﬁwaslﬁﬂ[;lsuml,l,mwmmsaﬁuméu NSNS INISAFI

- Wouly Auandd uazdartuuaveasglinegldsunisativayuy
- AnSusylowivanzannglineozldsu
- fvualateuazsvUszrnslunisatusyu

2. 1dUD5 19U U8LAYTa i MUAYDILUINIIN1SETU ﬂi;lu NSENSINISARY

3. Wansu/ayde %’aﬁmummLmeomsaﬁuagu ASH.

4.ﬂszmm%’aﬁwummLLuQMﬂonqsaﬁuaquﬁﬂ%’ MIT EV + MIT Battery| nNsgnsadni1saas

5. aiiulasenis NSLNSNNISANY/
- duandmsuge EV + MIT Battery VHIEVTUINE VDY
- ARULDUNTT

- d7uan O&M
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QMSQﬂﬂméﬁﬂuﬂgﬂNﬁﬂ Las HIASITU

=8
0 Standard (Production, Safety, Utilization, Waste) @ ®®
e Revision of Regulations e S

ALL BATTERIES ARE PROVED FOR USER
&

SUSTAINABILITY TARGET TO PRODUCTION FOR COUNTRY COMPETITIVENESS

n1sUSUUSINsEUIUNISNNguNne ngseidsusnee (Regulatory Guillotine: RG) uasu1msgIu vayusewmalimduaina Wuasie

waliuszmaainsadege dnasulidiuiduiussialuusemalamindu uaginaiuainisalunisudedu

26




D NG

agmsmam%’éﬁungumﬂ LATHIATIIN @

i nmgy
1 2002952251
son30262%63

3 e, 62640 o 12563
i, 62640 i 22563
s on, 62640 i 2565
o0, 61980 i 32563

o 6102 2543

s o, 61982 v 42563

Eleciric arc flash
hazard.
Wit cause severs injury

| etore opaniag or poricrming
| eonost messurements wnie

a Standard (Production, Safety, Utilization, Waste)

dodl g
ks L agdewunansdwianusihddkielei
g 50 s
snmeuhinem M ugs N - pvr =
' 50 1280
w2
s 50 12005
i 50 13200
s 0 w6015
warn
o 0 183002016
g e
dtumdaansapognasfolelnd 7 D625

Explosion hazard.
Vent regularly to avoid | |
pressure buildup.

Follow venting
procedures in manual.

AWARNING

/\CAUTION -

1-2Y 3-5Y 6-10Y

BUBILEIDSTINIUNIBISTIUHNARST LN &

n15149nulu application sinve)

ho
skl el evon

o NIASFIUANNUABASNY

efmmtadiney

o HIBSFIUNNSIBUUBLEDS

o WIBTFIUNISNINSDNNTAUULILEDS

Can cause severe Injury
or death.

: @ (FoamAnviunguane WEEE) & syuu
gloves -
= tracking ¥a9 NSHAIUANNANY)

Battery Certify 100% by Thai Certify Body
(Quality, Performance, Human rights, Safety &

Environmentally)

Arc Flash Hazard
Appropriate PPE Required

0o not operate contois o open covers
equipment,

Fallur 10 comply may result I nfury or
ot

R P 0 e b Lo,
WO CATALOG N0 90452 |

®®O.®AO®
00PNV ®
+P0 e 1@>®
AAAAAALA

HUBITUNAFDUNIATFTIUSEHUFAING

gy


http://www.australiansolarquotes.com.au/buyers-guide/solar-batteries/
https://creativecommons.org/licenses/by/3.0/
http://dret.net/lectures/www-2019/standards
https://creativecommons.org/licenses/by/3.0/

agmsmam%’éﬁungumﬂ LATHIATIIN @

1-2Y 3-5Y 6-10Y

= @ [
a Standard (Production, Safety, Utilization, Waste) @ ®®

Goal: Standard 100% at 2566 (2023)

fanssy VIS TIR LT 2565 2566 2567 2568 2569
1. gns9ulauny NSTNTIYEIFIUNTTH

- ﬁwum@aﬂwazqmauﬁﬁmm Zero Emission Battery a1
wuIARYaY Carbon Footprint of Product

- MUUANIBSFIVNARSTUA N1Ms§IUNISIHTY applications 6119¢)
N1STENISVLLUUBLEDS LATNISS LRI IASHLASEEHD
nyuRe (recycle rate, etc.) Yatuuadmsuanudetiu
AADAIUIDNUUAFIUSU Second Life Battery uagszuunis
famuns1Heu Battery Tu applications 619

- WU NNSWRIUNAUENAFDUNIASFIU Lag Ulesusae

NIBSFIUAINA
2. ouisl uleune ASH.
3. iUUANIASFIUNARTUA N151E N1sTanIsve waznisuindunnly]  aue./ wiieeud
MEELTN
4. WENUNAUSNAFDUNIBISTIU LAZUUIESUSDINIASTIY AN,/ WUILIIUN
Headay
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Eg‘l/lﬁﬁ'\ﬁﬁl%'ﬁ'luﬂg“u"ﬂl LATHIATIIN @

1-2Y 3-5Y 6-10Y

e Revision of Regulations @ S

WENUN LLavﬁJsUﬁst\aﬂguma
ngsudau Widuana

|
E; mmsmstﬁmﬁv = =
= LUBLeDSDUe)

0 qusﬂqsﬂ:’rﬂﬂ @ HAsNSHAEITULUAEES T T
(ldlunmsnisnieni®) Sﬂ&Juéf’LWWW

. 4 . 3
. Tuaumﬂmmmnﬁumqmmaumswaa FmsnIsEunBasswanile dvueadnsinng . mmsmjgdh}ums&mmmma?lwﬂ Zero Emission Batterg
wURGRS / ﬁumﬁﬂﬁasﬂmnmmsumﬂ fgsnifiuendudiuueaes ZEV / ZEB * LUBLEIDSEIDVNAAINTILAANS19AsDYE
. ﬂumsaom’mﬂaamnwmwuﬁnm 'Iummmummawummlﬂ Aaau
« 1ESgIULS99U (Trade and Labour . msmviummmsg’]utwadmasuammunssu + duualiudeunaswinuazlususasnis
Standard) . yueasi EV N usssmngnngunne
- Anduazusylovilunislduuaneasine * BNAMENSSUNISIRWIETY / AMLOYNSSNNIS « mesgasEsuNIsinde MIT Battery



http://mischoko.deviantart.com/art/Set-of-green-eco-friendly-battery-icons-468432627
https://creativecommons.org/licenses/by/3.0/

agmsmam%’éﬁungumﬂ LATHIATIIN @

1-2Y 3-5Y 6-10Y

e Revision of Regulations @ S

Goal: Regulations 100% at 2566 (2023)

flanssy 29U 2565 2566 2567 2568 2569
1. gnNs9ulaUIY NSENTIYLEIFIUNTIN/ .-
louas U NSLNSII ,
- muumwau UILAY mmauumuvmmas WENULLAZUSU FINYUNIY n5AEY/ Wi
ngsw:usm Tmﬂumﬂa INBEIUILAINFLEIN Tumsawuuavm -
ssﬂmﬂmn‘uamawnsssgLl:uml,mas LLaussﬂw%mmTuTay
LURBLRIDS Twwuauamﬂmu memsaswmmsus LAZANNUE
anmu,'sml,ﬂasumwuaeﬂguu'm ﬂ{]S“L‘UEJ‘IJ LwaTuwuaauimaauLaa
Jsudaldngnamungau
2. ouilsl uleune ASH.
3. AnSazUsylosd NS5 19ANNAINISO TUNIS Y9 TUYD Y NSENSWDRRNMNTIN/
wﬂsuﬂaumﬂmﬂu Battery Value Chain LLaumsmuma\musTﬂﬂ I'S/WS.N o
anelulssina NMSARY/ UUILITUN
8V
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agvnsmam%ﬁﬂumswﬁmswuﬁ’mﬁuwé’wﬂu

G G2G & B2B Battery Value Chain Matching Y el

e Ease of doing Business (One Stop Service) oA

o Carbon Neutrality Support by Thai Government E@

CAPTURING THE BATTERY VALUE CHAIN OPPORTUNITY
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qmsmam%’ﬁﬂumswﬁmszuuﬁ'mﬁuwé’emu

dayaiidunisinwudosdu olsisunsalddredels

c G2G & B2B Battery Value Chain Matching

v B ¥
AUUI NANUN
(Upstream) (Midstream)
Fnndu nsuAnsudAld P
N u
uazdngiuulszu Tumsndnwaduunngi g
wunL
(Raw and processed (Cell component
) (Cell manufacturing)

materials) manufacturing)

Supply and
Raw Material

Demand Factors

Level of
Innovation and
Institution Readiness

Ease of Doing
business

Competitiveness in Regional Value Chain - ASEAN

(Downstream)

¥
Uanei

o

@

Q Sulailde g anaide Oﬂﬁqﬁ‘juﬁ

=
° LYUAUIN

01)

1-2v 3-5Y 6-10Y
]
Deployment End of life
v v v

o o nsdinnag
n1THaRlWi MIndngTusud Amiidnuszg 4

wUnAa3

vl it
WUADY

o NSAIASNNISAIYUSINSENTNIASTUAzIONTY T
\fim Capital Intensive G1unN1518U N15AAY 91N99 U
Uszimanazanvdszma tudrumaluladuazuinnssuy
W TREINNSONARLUALADSLUUASUNISUALNARLUALE DS

& aa : & ' L.
sﬂuﬁuumaumugaﬂﬂg\‘i‘nu LU partners/ joint venture
Tsvvrufisansiondn waluladlunisuandudiunaziwas
uusneo3 Tuaeldouniuvaslanuazgiininsgadeasanli

mnwu‘lﬂs’wamu Wi refining process country

o sanawuluszau siuln naneun Tudsemandidneniwees

raw material a=i\1Lﬂ%umwaﬁ'unwm%’mqﬁu?umsuﬁn

\ f32
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agmsmamsmumswamssuunnmuwa\amu

1-2Y 3-5Y 6-10Y
a G2G & B2B Battery Value Chain Matching o E—
Goal: Partnership in Battery Value Chain at 2566 (2023)
fonssu Wiz %ﬂ 2566 | 2567 | 2568 | 2569
1. ans1oulaune NSTNTIYEIFIUNTTH

- fvuadaulunaznsauaiusindialunisaniiynis Strategic
Partnership Tuviaeldyar1vesuusimans Tusiuii nanein uay

Jagin
2. ASHN. NDUKN1E PIN.
3.Government to Government (2G) 1¥u NSENSIQAFIUNTTN/
Supply & raw material (ex. Indonesia, Philippines, Australia, NSENTIWIUYE/
etc.) Government agreement, Industry forum, Fast-track nlsms’mms
EUSEN R/
process \ S A
UUIGITUNN VD

Business to Business (B2B) wfu
Innovation & Human Capital (ex. Korea, Japan, Germany, China,
USA, etc.)
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agmsmam%ﬁﬂumswﬁmszuuﬁnsﬁuwé’emu

Ease of doing Business (One Stop Service)

More Resilient
Supply Chains

Economic
Opportunity

Increased
Employment

More
Affordable EVs

Reduced
Emission

Advancing
Knowledge-

intensive Good

.

1-2Y 3-5Y 6-10Y

a A o o A = '
ﬂ’iillﬁu’)EI\‘1’1‘14‘1/1W’]ﬂu’]%ﬂizﬂ’]ulﬁﬁ@NIEI\‘I%S‘M’]’W\?

NUIBITUNINIASE 1oNTU wazdivuaulevie
(One-Stop-Service) ex: EEC-0SS

Digitize government

Information flow of law & regulation
requirements

Customer-services

English language

>> For starting business, investment for the

lifetime of business



agmsmam%ﬁﬂumswﬁmssuuﬁ'mﬁuwé’amu @

1-2Y 3-5Y 6-10Y

e Ease of doing Business (One Stop Service) @

Goal: Effective OSS Platform 2566 (2023)

fianssy LR LTS 2565 | 2566 | 2567 | 2568 | 2569
1. AnwuniSeu One Stop Service fnuadaulIvaINISEUIUNIS | NSENSIDRAMNSSH

One-Stop-Service lag Anwunisey (laslanizguassauag
failure) ¥av OSS mmswaﬂmuwammﬂsuﬂsaLmesa
N5 facility %58 syuu 0SS ‘muaau.m (L‘wau'flﬂsi Industry
beyond S Curve)

2. ouslsiulouie ASH.

3.0ne-Stop-Service for New S Curve Industry nsvmswammuﬂssu/
wingnufitfiedo
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El‘l/lSﬁ'\ﬁEl'i’E’l’luﬂ’\%'NaGI?"UUﬂﬂLﬂ‘IJ‘WEI\‘I\‘i'Iu @ oy @ sy @ . @
a Carbon Neutrality Support by Thai Government @
‘ . o é )
Generation Transmission Distribution Demand LA o om - .
Network Network amasuiﬂmmmmmaﬂnumwwunmewmmsuau

Distributed
AN 1 \ generation ex. N1SHAR N1 N15H19m

o Total Cost of production is low (include carbon

ST

free cost)

o andustlewil/nsdnfisunaedunu (Green Finance)

. h Tumsaﬁuagumswﬁmmﬂis\amummsmwﬁm Zero
= < caroon
s offset Emission Battery

TREATMENT OF e (ex. EV + Battery 100% / Battery 50%)
samveoss i o %79 competitiveness TWifiuguan Tu Global Chain
MANAGEMENT
= \§

VEHICLES
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e Carbon Neutrality Support by Thai Government @

Goal: Sandbox Factory achieve Carbon Neutrality at 2574 (2031)

1-2Y 3-5Y 6-10Y

fianssy U291 2565 2566 2567 2568 2569
1. ﬁnmuu'mw‘tumsaﬁuagu NSTNTIYEIFIUNTTH

B

- fvuseulunazamuautBves ESS Carbon Neutrality Sandbox
Factory Wu n1seas Widn VRE Tiulssnunaauummnas way
ﬁmsﬂsﬂmuaue] Wi nsaavdounBluldifyanadinsurals
ﬂ‘VISﬁlE]SUﬁﬂﬂﬂﬁ?ﬂ\‘i‘Vl‘ﬂ?ﬂﬂa“’ 50 vaedms1Und Wuszazaan 5
‘L] n1s neutral/offset GHG emission 1Judiu (Industry beyond

S Curve)
2. ousisiulouie ASH.
3.ngsudeu n1svaluaynie Auswn1sAigIde

4. AN uazUselasun19enunIe NSHASSWING
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qmsmam%’é’ﬂums%é’ﬂuazﬁ’sumuasa%’qumnssm%’u

@ NNISASLATNNITIDYLLASWEIUIUIANTSH

I /‘\ \ o Auuansau Whnune way

Commercial use HaduEnnsIseivaau

P Investment = G Fund « Key Teohnololgical advance
> P Investment = Tax Reduction o nuAUsTuNtaN

System test, launch
and operations

System/subsystem

development _
° AMENSSHNNISUSTLAU

Technology

J + nalnnstiyuiisiasa
demonstration \

o ensuwduiutinlasenasle

o o X o
Technology +  Usuigv Process N1596%296
development Hng

Next Generation of ESS
> Pitching G + P, World Rules

o gniune R&D N

Speed & Quality

Research to prove
feasibility

Basic technology
research
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Targeting Researcher & Innovation to support
a Competitive batteries Value

n1sa%19 Ecosystem Tﬁlﬁar;iams%f?fﬂLmzﬁmmqmmunssmmmLmﬂ? 1-2Y 3-5Y 6-10Y

a Readiness Deployment E@ §® N
L =9
Next Generation of ESS oTEEe E%E ®®

" NUNAUSTUUNIS Funding ieaBalinfaudanssu wagn1sasyaAsEia GDP

= Funding R&D fiwamneioluiiu Industrial 1& (TRLO mmiuTaﬁﬁgﬂﬁﬂﬂ%’mua?ﬁ)

s JEsNISNINNNSianisIseuasiaumaTuladuazuianssy Private + Academic Wi nseniuni@iuldvas
1AENTU 200% AsUSUUgIsEULY Tﬁ’ga‘lamnﬁu Fast Track, @& limit ceiling Qas‘ﬁu Hudiu

" %89IUNANS (TESTA) Lﬁuﬁﬂsmﬁu Readiness Technology & Fast Track
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Lk NU ‘o ce . . fo1) [02) [03)
ag%smamsmumﬂaﬂuazwmm LLﬂ%ﬂ%’ﬂ\‘l‘L!ﬂEl"lﬂ'iiEl\‘li‘U 1oy ey 10y

" — ®
Readiness Deployment E@ ®® G

Goal: Readiness Technology Transfer to ESS Industry 100% at 2569 (2026)

fanssy VLTI 2565 2566 2567 2568 2569
1. gnNs9ulauIY NSLNTIYEFIUNTTN/
- muummaulsuu,avmmauumsnaomsauuauummawmquwm an.

WIS (Commer0|al|zat|0n) LLauama’mnssu (Industrlallzatlon)
TusNUE9 1@ Value Chain, Supplg Chain, Business Model,
Price & Tariff structure, Market strategy & collaboration
strategy Wudu TosdudnfunisindnonsnsUsamaozdoadu
Technologg + knowhow = capacity building + cg with
umversﬂg Wudu nuniuszuunis Funding wiodeliiiia
winnssungaanunssy a1usain prototype Tuldlu
Industr|al|zat|0n VLG\ (Industry beyond S Curve)

2. ousisiulouie ASH.

3. AL HIUNISAINSEUY Industrialization Funding NSENSIQBFIUNTTN/
21
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Targeting Researcher & Innovation to support
a Competitive batteries Value

n1sa%19 Ecosystem Tﬁlﬁar;iams%f?fﬂLmzﬁmmqmmunssmmmLmﬂ? 1-2Y ' 3-5Y ' 6-10Y '

Readiness Deployment @ z®
L =.9
e Next Generation of ESS E@ :'é@ S

" NUNIUSLUUNIS Funding WeBalifiauianss wagn1sasyaAsEia GDP

= Funding R&D fiwamneioluiiu Industrial 1& (TRLO mmiuTaﬁﬁgﬂﬁﬂﬂ%mua?o)

«  wEsnIsMInSienisidouazvamunmaluladuazuianssy Private + Academic Wy n1seniundinldves
1AENTU 200% AsUSUUgIsEULY Tﬁ’ga‘lamnﬁu Fast Track, &1 limit ceiling Q\‘Js‘ﬁu \Dusiu

" %89IUNANS (TESTA) Lﬁuﬁﬂsmﬁu Readiness Technology & Fast Track
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YNSAIAASATUNISITUUASWEIUT UATASIIYAAINTTDISU oy @ ey @ . ®

- = ® [
Next Generation of ESS E@ ®®

Goal: Technology Deployment 80% at 2574 (2031)

fanssy VLTI 2565 2566 2567 2568 2569
1. gnNs9ulauIY 97./158N579
- fivuaauluuazauantivein1siTemaluladuusniaaing et geaIMNSSA

é Next generation ESS technology wu Alternative material &

technology, green hydrogen, etc. nyniuszuuns Funding

wagAnsuselevtliwanisaslauasiadaliifiauinnssud

nAgasnssuaNIsaunlUsosaa L& Wy University + Private

(IP = Uni, Tax exemption & rights to utilize in 5 years =

Private) i (Industry beyond S Curve)

- nsivueRAN1sYasmalulad N151n Technology Foresight

2. ousisiulouie ASH.

3. 6LiuN1seINszUU Next Generation of ESS Funding 97./15N59
AREINNTSH
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dayaiidunisinwudosdu olsisunsalddredels

m'ssi\iua%aqé’i’nalqunmnsmaﬂuﬂszmn

Developing & strengthening a skilled workforce in

' I aa o v & a a
Li\‘]ﬂi'l\‘l‘l.‘!ﬂaﬂﬂs‘muﬁﬂﬂﬂﬂwzmﬁ]ﬂ\‘iL“U\‘iﬂﬁﬂ’]fuLLaZﬁ!Cuﬂ’WW

maamma‘[@ammmqmmunssu

SMART CITY

all parts of the value chain

- — ®
Human Resource Transfer @ :...® O
® O

= ®
Capacity Building in High Value Battery Chain @ }‘é®

FNB2IIUAToRa WA U TASUUALADS

Winwenisuan cell, module uag pack assembly sAufisuss9sioud
ﬁﬂ‘lﬂ%ﬂ’]saaﬂLLUULGUaﬁLLUEILG]E]é msﬂszﬂauiu@a lLag pack assemble
FNBEEIUSTULUENISTANISHUALADS (BMS) iag system integration
ﬁnwsﬁqumsmmaaml,asmsﬂauLﬁs‘ummsgmﬁﬁmiaoﬁ’mmmmaé
NNBEAIUNIBSFIUAINNUADATYUALNISIANISUDILAY
Wnwedrumaluladaisaumanaznisaaans (ICT)
Wnwginensyusud (Robotics)

Q== ° yransieglugmanvnssugusud/ nisuaniay

\'»s:'/ = nanlassing Wil Wu yaainsvas 3 n1sinilny
8 (reskill & upskill)

* CWIE (Cooperative and Work Integrated Education)
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YNSAIAASATUNISITUUASWEIUT UATASIIYAAINTTDISU oy @ ey @ . ®

> = ®
Human Resource Transfer E@ ®® ]

Goal: Talent Human Resource Transfer XX% at 2569 (2026)

fanssy VLTI 2565 2566 2567 2568 2569
1. gnNs9ulauIY NSTNTIYEIFIUNTTH

- muummaulwammauum Talent 989n15THYAAINS2IN
m\msumrmzisaammunssuLmusiuﬂsul,vmmm'nuun'ls‘iu
ama’mnssmmmmaﬂw,ﬁ WA e Taga1nasUsemAdzfIun
wionfuwaluladuuaimas (Technology + Know- how) 5 Years
Wudu uaznisadng ecosystem &115U well-being 1 N15911
Smart City (Industry beyond S Curve)

2. ousisiulouie ASH.

3.Smart City for Economic Corridor N5ENSIHINALND
WESwgNakazFIAN /
wigruningaday
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dayaiidunisinwudosdu olsisunsalddredels

msai\sl,a%alﬁnﬂnﬂqumnsnw‘luﬂszmn © ®s,

Developing & strengthening a skilled workforce in
all parts of the value chain

' I ad o v & a a
Ls\aasqumnsmuﬁnﬂnﬂw‘(mmmmﬂsmcw,l,azacun'lw

maamﬁqaiﬂgammmqmmunssu

N _®
Human Resource Transfer oTAETa E : E ®®

= ®
Capacity Building in High Value Battery Chain E@ }‘é®

NNELINTUIVLUAT N UNTAGLUALADS
Winwenisuan cell, module uag pack assembly sAufisuss9sioud
NNWEN1SODNLUUIBAALUALADS msﬂszﬂauiu@a A% pack assemble

ANWLEIUSTUUUEUISIANISUUALADS (BMS) Way system integration \87

ANPEEIUNISNAFOURALNISHOUNBUNIASFIUNA g0 unUaLaDS
NNBEAIUNIBSFIUAINNUADATYUALNISIANISUDILAY
Wnwedrumaluladaisaumanaznisaaans (ICT)
Wnwginensyusud (Robotics)

SMART CITY

*  UAAINSTog lUgRFAIUNSSNENUBUER/ NISHAREN

= nanlassing Wil Wu yaainsvas 3 n1sinilny

(reskill & upskill)

* CWIE (Cooperative and Work Integrated Education)
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YNSAIAASATUNISITUUASWEIUT UATASIIYAAINTTDISU 1_2Y . SY . wv

= ®
Capacity Building in High Value Battery Chain E@ ®® N
Goal: High Skill 80 jobs/GWh at 2574 (2031)
flanssy 289U 2565 2566 2567 2568 2569
1. ans1vuleune NSENSIYAFIUNTTH/
- n’mummauhLLawrama&mmlm‘mnw“uma’msmﬂummma\‘ims .

maaammunssmmmmaﬂuuma“ Batterg Value Chain LATHS1Y
LLu’wn\‘m'lswmu'mmmnsmumqmauuammnmman%u
aovunisanen nislwiln Wudu ex: Eastern Economic
Corridor Human Development Center (EEC-HDC) (Industry
beyond S Curve)

2. ousisiulouie

ASH.
3. rsi"ll,ﬁun’lsa%"l\‘ﬁ_qlﬂmﬂs Battery value Chain NSENSIYAFIUNTTH/

21. /
N5¥NSIANBISNIS/
Utilities
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Awumsls

1. uav VRE 1Gua1n Non-firm PPA Tktdu lauqma—lhnssu New S Curve Comprehensive

Semi-Firm/Firm PPA Medical Industry
2. New VRE Integration (RE100)
3. T&D Investment Deferral(as a Service) c‘i‘]un']s”éc'
4. Battery Ancillary Services Purchase
Agreement
5. wWagugugudusoninAsy & Juuniu
vovnAsgLlugugudaiwwi
6. Direct Financial Support

nisavilasutih

Digital

1. G2G & B2B Battery Value Chain Matching
2. Ease of doing Business (One Stop Service) Battery

P 3. Carbon Neutrality Support by Thai Government

Msasiv

demand & ecosystem

New S Curve

tumsdulAdpuaAAIKNSSL Biofuels

ua:joginuisuov = & Biochemical

LLudNv A>wLunaivnivAsusu

gnsmaas (Carbon Neutrality)
Aviation

& Logistics

Robotics

QIUNNKUIYUATUIASTIU

1. Standard (Production, Safety, Utilization, Waste)
2. Revision of Regulations (Battery Tax)

AIUMS3dgWaIUNLA:ES1OUAAINSSDOSU

1. Readiness Deployment

2. Next Generation of ESS

3. Human Resource Transfer

4. Capacity Building in High Value Battery Chain
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3 NUATWUS 2565
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ulgeuluszdu G-T-D-R MaulgsgnsAansn1saaesum

Secure Demand

14 174 1% 14 a [ a v
AuUN3 Y ANUNYNUY ANUNTITHER AUNNSIBUAL
Key success WaTUINTFIY WAILILAZETS
Torauauug iite YAAINI3IITUY

atuayugnsAmansy

YaULANIIANYN: N30 BESS Wanldenlusedu G-T-D-R

1. HaMSANYIAT AN NG uazuHudY 9 MiATesesUszima

2. YNaualuIN M IUTUUTINITUNUA LN UYBIUTEN A

3. SuilsmnuAaiiuanmisanuiisidulddude

4. agUnatelausuuzy Mdenlostugnsmandsunisldnussuuinifundaany
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e —— Carbon Neutrality

@ ENERGY EFFICIENCY PLAN
nwuoySHEWELOW*

wwuiiimemsaameSouns:onvooustina
Vwa 2564 - 2573

L Alhuttiiidass,

v
LISty

" ALTERNATIVE ENERGY DEVELOPMENT PLAN

018 o )\
TIEB em=.... A =~

THAILAND INTEGRATED ENERGY BLUEPRINT + 11\

e B [ RS ’ WALUALDA guaua Wi
1Y s a o a

TASINISHRILILNLNNTTULARBUNNSAT LY

MudusnnInvasusmdlne finsTdaudiuauuin

T AT P o

Smart Grid Action Plan

unuuiunTReUMsWALILUAIEN MY TEINA WA, 2558 - 2593
(Nationally Determined Contribution)

% o - o a v °
LLAUATUNAINTIU LLASHNUDUY 9 NNBIVIIVBIUTZNA 1UU 8 LU

(1) wegswdgaRnisiindaanuasnsatunisuttuvestsema dusuanamnssudivang w.a. 2560 °

©) Dyeanics cimand (5 g i i) i i)

(2) UHUATNT DN THAUIRARAIAAYA1ARE TUBA (w.A. 2560-2565) © frm ety e e e )

(3)  unuadensean e sUssmnealne (Power Development Plan: PDP) w.¢. 2558 — 2579 (Rev.1) inauE aveuszuulasetne
@) wHuaYSNYNENU (Energy Efficiency Plan: EEP) W.¢. 2558 — 2579

o o o - . . _ [ 2 - -
(5)  WRUNAIUINAINUNALNULAENAIUNIGLADN (Alternative Energy Development Plan: AEDP) W.#. 2558 — 2579 o ¢ auasnnsa
(6)  wNuutUNATRAILNSEUULATY Smart Grid aasUszmdlne w.A. 2558 — 2579 ® ® (hsuaug
() uWukiunsessunsiUasuulasanmgiiennid w.e. 2558-2593

(8) uwnuithmansaniuseunsranvaslsewmalng U w.e. 2564-2573

1. fIANI9NINFINVDIUSZINA
°

2. atuayuuazdaasunisly
o

[ ]
3. NARNUNUNIUYDITZUY

Tassdnglnia

4. walulagAnAunaeu

Key Enabling Technology
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Increasing Level of Decentralization (Policy + Power Balancing)

SGtech

NU

National Energy Plan

dtinuuuloune
UREUNUWAIIU

ASZNSIINAIITU

b

Level 1: Centralized with DG

Nation balance of supply & Demand (NCC)
» Large Generation Power Plant (> 100 MW)
* Coal & CCGT-OCGT technology
» High Capacity Transmission (High Voltage)
» Market (ESB): Utilities

ATWIAUTANIINITAMNUUASUIUITIZUU

3

TasevreinAInalusuian

4D1E Model

Deregulated

Level 3: VRE 15-50% Partially decentralized

(Beglnnlng grid parity)

» National+Regional+Specific balancing area (problem)
Medium Generation Power (10-90+ MW) (PDP/IPS)
PV + BESS technology with EV penetration

Medium Capacity Transmission

Market Transition : DR + VPP + MG (Utility + Private
sector)

Level 2: VRE < 15% Centralized with increased
decentralization

» National + Regional balancing power system

* Medium Generation Power Plant (10-90+ MW)

* PV & Wind, WTE, Biomass technology

* Medium Capacity Transmission (Medium Voltage)

» Market (ESB): Utilities + DR -> VPP (Pilot-project)

We are here! <@

4

Deregulated

Level 4: VRE > 50% Distributed Generation
(Long term grid parity)
All Substation balancing area concept
 Distributed Generation (++ Residential scale)
» PV +EV + BESS for the whole country
* HV+MV+LV Capacity Transmission
* Market Transition: DR/VPP/MG/P2P with ETP
(Utility + Private sector + Customer)

Solar PV
saa Panetration [2)

Promote £V
Ihajor)

@) imermittant supply (VRE panstration) in the day Sms with weathar forecasting issues
© Oynamics demand (EV charging} in the nightiime mejer) and mormig (mincr)
(©) Eneray socurity issues wih fast ramping suppiy (ccrventionsl power pant??)

Duck Curve Effect

Energy Security Issues
(Duck curve effect)
Grid Instability, Network congestion, Load profile unpredictable

v

Increasing Level of DERs (VRE + EV) related to BESS grid parity




szuulasetglWrniinnuganeu Grid Flexibility
Intermittent supply & Dynamics demand
Low Investment cost & Performance High

Improved Demand Grid Fast Ramping Battery Energy
Operations Response Infrastructure Supply Storage

o Technology Disruption
“s'\de(a Battsery Energy (High performances with
torage . .
C grid parity)
v -
LCO -

Finding DERs: Gas turbines & Hydro power
(Peak shaving with investment, O&M & fuel cost)

Battery Energy
Storage

Wide area country: Expand the T&D line, Microgrid System

Battery Energy
(Low cost of electricity supply)

Storage

Europe / USA / Korea : Load shifting with peak demand
(LCOE & reserve capacity issues & automated-semi DR)

1 H -
. Australia: 5 minutes settlement .

(increasing the interval time of grid operation)
52




.| SGtech

A' o v o
WUININI5UIsEUU BESS TUldeuluseau G-T-D-R

(Power System Stability)

All areas (Whole Country) Level: G-T (Thai regulation) Specific areas (Grid Instability)
= A/S Market 4
= [ N | B
Replace I= == I! -ti =8
. Corelated 1= Ec<()nRoiisI c:rll:i‘:eera)te ,| g :’ Independerlt ! |
BESS Peak Plant . Peak Plant BESS

(GT) Energy Security Issues

(GT)
M aire Model: 5 T Model: 4 ISP "

Model: 2 Energy Market (hr-daiV \Ca pacity Market (yearly)
i i i i i Replace Peaking Plant with LCOE/LCOC competitive

(Today/Future)  Daily Energy Dispatch with grid parity

Grid: Charging (low-rate) = Retirement
(Off-peak) _ ——1= : =
SER— : Discharging sngh -rate) T 4 | B != l!
— o,  |aES On-peak __:" L =
Solar PV: Charging BESS BESS Peak Plant
(LCOE-rate) 250 MW/1 GWh 250 MW

Model: 3 150USD/kWh: 3 hr (Dispatch Efficiency: Time-shift) Model: 1
(Today/Future) Year 2023 Level: D-R  Economics approved  Level: G-T (Futurel

B gngiiiiee

53
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Higher
60,000 . 35%  Minimum of %VRE e
Power Plant 0 % VRE < - - - (PDP + IPS-business as usual model)
50,000 Retirement 3% | Fluctuate -> IPS Penetration
l 5% | T BESS 150 USD/kWh -> B/C ratio Year 2023
40,000 - Microgrid (C&l) -> Reliability + Self
20% consumption with ZNE concept

150 USD/kWh
(Year 2023)

- Prosumer (C&I and Resident) with energy
saving
- Trends C&I -> Residential Scale

10%
Uncertainly -> EV penetration e

Peak Demand

15%
(PDP)

5% - Dynamic load profile
Load profile unpredictable

s o 6 A e o N o o A 0% Congest management } Daily short time
he e . (Services: Wheeling
AL O R O R A S S A R S R 4

ART AP AR AT AR AR ARTART ADT ADT AR AR AR AR AP ADT AD - Transformer overloading | charge)

BESS Preparation before 2027

After 2027 BESS implementation time period (Cost competitiveness)

Grid Parity -> Beginning in year 2023 - 2027
Ancillary Services -> High % VRE in the specific area
Energy Market -> SPP Non-firm / VSPP-> Firm + BESS
Capacity Market -> N/A (High reserve margin)

PWNPE

Specific Area (Low % VRE / EV share)

1. Grid Parity -> Long term start from year 2027

2. Ancillary Services Market -> Power Quality (% of VRE and EV for the whole country)

3. Energy Market -> Daily Energy Imbalance (Daytime: VRE / Nighttime: EV)

4. Capacity Market -> Decarbonization transition for VRE integration with incentive investment
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BUIANNTITUITSUUNNLAUNAINTUIUARUNLNDS BESS
v 174 Y
Today (Before 2027): Specific area issues L‘ll’]&l'ﬂ‘lj\‘l']udluigﬂij G-T-D-R
Today (G) -> Grid Stability Today (T&D) -> Selected Area (Grid Instability) o Today (R) -> Grid Stability
. . L. . . . UUININ 1 .
- All area with high grid stability - Existing SPP non-firm / VSPP -> Firm capacity e - Energy saving concept
- % Low VRE shared - Microgrid System (Power Outage: SAIFI/SAIDI) (BESS grid parity coming soon)
- Reserve Capacity > 40% - % High VRE shared: BESS with Grid Flexibility
- No BESS implement in the area (Over Voltage, Reverse Flow and Losses)
Time shift corelated
_________ -> Deregulated Market ————————
Downstream Upstream market services

(Utility Supply) (Aggregator)

Future (After 2027): Whole country issues

Future (G) -> Grid Instability Future (T&D) -> Many Area -> Whole Country Future (R) -> Grid Instability

a
- Replace Peaking Plant -> BESS (NEP) WA 2 New Deploy: VRE > 50% from RE100 concept - Self consumption concept
- Intermediate Load (4 hr) (&) (SPP/VSPP + BESS -> Firm capacity) o« (BESS grid parity already)
- Peak Load (4 hr) - Daytime: Energy Time Shift (4-8 hr) Optional - Aggregator: VPP/DR/MG/P2P
- 13:30—21:30 hr (Total: 8 hr) el 3 (%VRE surplus energy) R ) procure grid service
o - Nighttime: T&D congest network and deferral uuamam 4 '
(%EV with very high peak & short time period) (T-D-R)

Innovation Ancillary Services: BESS (P/Q control) @
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14 o v & (Y Y 174
Yatauanuzn1siIsTUUAnuNasudan lgauly
520U G-T-D-R MiaulesgnsaansnisaaasuaIunisldeu

udas VRE w5y 9901 Non-firm PPA
Widlw Semi-Firm/Firm PPA

4 11149IN1V New VRE Integration (RE100) . ;
nsadEsusTuUinfuwasenu v
wWnnTgeuluszau G-T-D-R - 7 - %%
T&D Investment Deferral BUNITLY

(as a Service)

1 5 AIUNISHAR

BLUININ

Battery Ancillary Services

4
Purchase Agreement ‘c’,!‘VIﬁﬂ’]’dG’li

2 BUINIV

nsadEsuaNueud Wil (EV) uay —
AtuayuaIuNsiu

AU LLAZWENLN
UAZASISUAAAINSSISY

BIUNHUNE
LAENIBSTIU
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YaLauauuzLIuleuie (Policy Recommendation)

. < : ansnnsa
BESS Milestones Wviune ® Tnsuaud

® Preparing for BESS Grid parity (>150USD/kWh) Link to “Smart Grid Action Plan with ESS pillar”
(o 1 o 1
“TJ SR *  Wawlasan1su9es Pilot-Project for Utility Scale & Retail

bvkd by - H = = o a v ' o o o o

wys 1 -2 Preparing * fAnwngseilieuiiing19aeine 9 -> 10TBNUTUUTIURNUNAIUINAIIUVBIUSEINA
Specific area § g
3 * Beginning to BESS Grid parity (150USD/kWh) N\

welw _

YT 3 -5 Pilot-Project ® VRE Capacity Firming (SPP non-firm & VSPP) & Specific Problem Area -> VRE 15%
* daasun1sldauszuu BESS Neluseau Utility uaz Retail (2-4 hr/day)
Regional
eglional area % [,‘ﬂ']‘VI&I']E] $
= S
5282 6 -10 U “N o, BESS Implement Project * BESS Grid parity (~ 100USD/kWh) NNy
? N Cfc ® Energy Time Shift (Utility) & Peak Shaving (R) -> VRE 15% - 35%
~ Y % »
~ \0’ Vo *  YYIPNANTITIITUIZTUY BESS Neluszau Utility uaz Retail (4-6 hr/day)
~ 65@0[
' = e EERN e

41NN 10 U S S Long term BESS Implement ) ) S \$/\|\$/\l

A S * Long term BESS Grid parity < 100USD/kWh "\

S o ® Energy Time Shift & Ancillary Services -> VRE > 35%

* qgnuNa BESS meluszau Utility wag Retail (> 6 hr/day)

- Bk
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YaLauauuzLIuleuie (Policy Recommendation)

1) Market Design

Promote BESS into NEP -> Re-design Capacity Market
BESS roadmap implementation with “BESS grid parity”
4D1E concept lead to “Deregulated Market”

Made in Thailand (MIT) BESS's strategic planning

R&D capacity buildings

<% * awnsnnsa

® ITnsuauad

Link to “Smart Grid Action Plan with ESS pillar”

Policies
Needed

vukhwn e

a1Tnuuulsune

{3‘5 URZILWUWRIINU
( ) ASSNSIINANIITU

L

# Correlated ;\R Z Correlated
2 & ¢ mslWWunska mbindzugiian
%,%”im‘“ & Metropolitan Eectriity Authority  prowcu. eLecrmom aums 4) BESS technology

- Front the Meter (Gird Scale)
- Behind the Meter (Residential Scale)
Active Participants

Correlated

Requirement
Regulatory

Technical
Requirement

3) System Operation 2) Business Model

L BESS'as a S(?r.wce% W':fh DI_R'VPP'MG:PZP (Act|V|t'|'es support 1. BESS as a Services with DR-VPP-MG-P2P (Dispatch efficiency
to grid stability with “Ancillary Services Market”) link to replace peaking plant with “Energy Market”)

2. Preparing the VRE forecasting / Big data utilization platform 2. BESS grid code -> G-T-D-R implementation

& SG tech. infrastructure
58
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Cost Competitiveness &

Grid parity ~——————— PDP -> Priority Issues: Concerning Electricity Price
Utility _‘ 1. Increasing Energy Security: Solved duck curve effect (Grid Stability) with arbitrage energy
2. Grid Flexibility: G-T-D-R: Fast Frequency Response / High accuracy / BESS grid parity
S':rc';’:rt‘/* | 3. SPP/VSPP + BESS: Firm and Stability (Today -> Future)
Resident | 4, MG/Prosumer -> BESS: C&I and Resident -> Business as usual model (Not include PDP)
5. Fuel Independency: Green & clean energy sources: VRE (Zero marginal cost) + BESS (FFR)
Whole 6. Energy Resilience: Reduce CCGT ratio / Increasing Fast Frequency Response (FFR)
Country | 7|55 Optimization: BESS with high accuracy: Load following + Ramp up/down
8. Dispatch Efficiency: Peak shaving and energy time-shift with arbitrage energy

Supported

Thailand Policy

Decarbonization -> National Energy Plan -> Carbon Neutrality -> Net Zero
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