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1. Enable Efficient Use of Renewable Energy

2. Improve Grid Stability and Reliability

3. Support Electrification Efforts (EVs)

4. Facilitate Energy Access

5. Reduce Carbon Footprint

Centre of Excellence for Energy Storage Technology (CEST)
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sechanical aDuse
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Our Non-Flammable Electrolyte
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PCT/IB2023/059083 and Journal of Power Sources 594, 234021.

Centre of Excellence for Energy Storage Technology (CEST)
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Energy and Power X l’ K'SHIEC

Company Highlights Key Business Highlights

9 Years of R&D
Founded in 2015

8 Years of Manufacturing Development
Pilot Production Facility Operational Since 2016

Energy and Power X

50+ Employees

Centre of Excellence for Energy Storage Technology PrOdUCtion Line Ce"s Va"dated by
Thai Industrial Standards Institute (TISI)
and Key Partners

Centre of Excellence for Energy Storage Technology (CEST)

Energy and Power X Team of Reseachers, Engineers,
Planners, are Leaders in Energy Storage Technology.

» Extensive IP Portfolio and Trade Secrets

« Project Consulting Services

» Proven Low-Cost Manufacturing Process at Pilot Scale
« Battery Laboratory Services

« Battery Testing Services

« Battery Production and Technical Services

» Graphene Production and Technical Services
» Characterization Services

» Chemical Services

 Organizing Training Workshops/Seminars

» Coaching Services

» Academic Training Services

Confidential



Energy and Power X

ENERGY AND POWER X IS THE LEADER IN
LI-ION BATTERIES IN SOUTH EAST ASIA

Location and Facilities

CEST, located in EECi, Wanchan Vallery, Wangchan, Rayong, Thailand, has:

Eastern Rail Route
- High Speed Train
‘. .......... ) Double Track Rails

Chachoengsao

Chonburi

[ LCo por

Rayong

l

Sattahip Port

U-Tapao Airport

« Fifty staff members with well over half of them having advanced degrees

» Over 60,000 square feet of labs for material synthesis including precursors
* A nearby pilot plant for advanced materials for energy storage devices

» Extensive cell fabrication and testing facilities

* Cyclers with 1,000+ channels and modern testing, imaging and

characterizing instruments i.e. Operando XRD for pouch cell
» A new cell fabrication (pouch, 18650, 21700, etc.)

Centre of Excellence for Energy Storage Technology (CEST)

ENERGY AND POWER X IS THE LEADER IN
LI-ION BATTERIES IN SOUTH EAST ASIA

From the beginning, the business model for Energy and Power X has been evolved early
stage technologies to be de-risked, IP-protected and scale-up ready PRODUCTS,
and then transition them to manufacturing partners with appropriate commercial
arrangements or do limited production itself.

Early Stage Technologies
(Internal and External Sources)

Energy and Power X
Technology Processing

Low-Rate Initial Production
at Energy and Power X

Technologies/Products for Rapid
Adoption by Manufacturers

» De-Risked

* |P-Protected

¢ Scale-Up Ready

Transition to High-Volume

Manufacturers

Manufacturing Partner Benefits:

* Accelerated Organic Growth

» Shortened Time to Market & Profitability

¢ Lower Risk & Cost

* New Business Areas

» Energy and Power X Staff Available for
Interactive Technology Transfer
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BUSINESS UNITS

VISNCAOO1
VISNCA002
VISNCA003
VISNCA004
VISNCAO005

VISLFPOO1
VIS-CARBON VISD&M ISBAT ViSLFPo0? RECYCLING BATTERIES

* GO * CDC * HCN VISDOMOO01 (Conventional) * VISNMCOO01 VISNMCO004

e TGO + CB * AG VISDOMOO02 (High-performance) * VISNMCO002 VISNMCO005
* AC e CNTs + MCMB VISDOMOO03 (Long lifespan) * VISNMCO003 VISSODIUMOO1
e C Composites * Aerogels VISDOMOO04 (Non-flammable)
nsy
: Energy and Power X

SOCIAL ENTERPRISE

"The Light of Wisdom in the Remote Field Project"

V1S-CereShell Vis-EleclroCat VISCAP
NCA * NCA@C MXene
(Ni: 60 - 90%) NMC@C MnO, (Birnessite)

Sl - Metal it VISCAP003 (120 F/cell)
Ni: 50 - 90%) LMO@C Photo-electrocatalysts VISCAP004 (150 F/cell)

LFP, LMO sec COMMUNITY

Confideﬁtial

VISCAPOO1 (80 F/cell)
VISCAPOO02 (100 F/cell)
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18650 CYLINDRICAL LI-ION
BATTERIES CELLS USING
NMC CORE@SHELL STRUCTURE WITH LLZO /

Enargy anc Power X
Specification

Energy and Power X - CEST - VISTEC, Wangshan Valey 566 Moo 1 Payupnsa, Wangchan,
Rayong 21210 Theslsnd E-Mail: cest@istec.ac th Home: wiwwis123d.com

ADVANCED CARBON MATERIALS

CARBON - COATED LITHIUM NICKEL
COBALT ALUMINIUM OXIDE (NCA@C)
PROTOTYPE

GENERAL SPECIFICATION

Particle size: ca. 5-10 m
Nickel content: ca, 88 at.%
Core material: NCA

Shell material: Advanced carbon
Chemical grade: AR grade

Energy end Power X - GEST - VISTEC, Wangchen Valley 555 Moo 1 Payupnal, Wangchen,

Rayong 21210 Thaiand E-Malt cost@vistac.ac.th Home: www.vis123d.com

ENHANCED CATHODE MATERIALS

CARBON - COATED LITHIUM
IRON PHOSPHATE (LFP@C)

PRODUCT PROTOTYPE

Formula: LoFePO,

Appearance form: Powder
Particle size: ca. 0.2 - 0.5 Um
Core material: LFP

Shell material: Advanced carbon
Chemical grade: AR grade
Package size: 100 g

1 2 % @ % e w0
2Theta

Energy andd Power X - CEST - VISTEC, Wangchen Valley 555 Moo 1 Payupnar, Wangchan,
Rayong 21210 Thaland E-Mail: cast@vistec.ac.th Home: wwv.vis123d.com

ENHANCED CATHODE MATERIALS

CARBON - COATED SULFUR
(sec)

PRODUCT PROTOTYPE

Formula: S@C

Appearance form: Powder
Particle size: ca. 10 - 15 Um
Core material: Sulfur

Shell material: Advanced carbon
Chemical grade: AR grade
Package size: 100 g

R )
2Theta ()

Energy and Power X - CEST - ISTEC, Wangchan Valey 555 Moo 1 Payupnal, Wangehan,
Rayong 21210 Thailand E-Mall: cest@vistec.ac.th Home: www.vis123d.com




The Biggest Part of

The Coet ie Raw Materiale

Average price structure of Li-ion cell-65 Ah
NMC 622 pouch cells in 2022 - 160 $/kWh

Cathode cost - 4 4%
Anode cost B 1 0%

Electrolyte I © %%
Separator Wl 6%
Other materials Ml 5%
Depreciation B 10%
Direct labor W2%
Energy, utilies 1l 4%

R&D Tl3%
Sales & Adm MW2% e
Warranty 1l 3%
Profit M2% 2T

Source: AVICENNE ENERGY 2022

Centre of Excellence for Energy Storage Technology (CEST), Vidyasirimedhi Institute of Science and Technology (VISTEC)

Acknowledgements: (QD) Program Management Unit for Competitiveness Enhancement (PMUC) ‘plf PTT Public Company Limited (PTT)

@ Coated NMC @ ALO, @LLZO @cCB
Coated NMC on Al Foil < Electron and lon Pathway

Journal of Power Sources, Volume 554, 232324, 2023

18650 CYLINDRICAL LI-ION

BATTERIES CELLS USING

NMC CORE@SHELL STRUCTURE WITH TETRA-MATERIALS /
Energy and Power X

Specification NMC@4A PATENT: PCT/IB2021/062058

Cell weight 41.0:05g

Nominal voltage 366V

597 Wh/kg .
Energy density 531 Wh/Leee
319 Whtkg,, .,

(at100% SOC) 80% @ 1,000 cycles
Cycle performance . g49, SOC)  >90% @ 1,000 cycles

As featured in:

rsc.li/chemical-science

ROYAL SOCIETY
OF CHEMISTRY

Confidential
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Social Enterprise act and Future Prospects
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THE LIGHT OF WISDOM IN THE REMOTE FIELD PROJECT
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THE LIGHT OF WISDOM IN
’ | THE REMOTE FIELD PROJECT

Bringing solar lights and educational resources to rural schools
I mm in Rayong, Thailand, aiming to improve access to education
_ P and clean energy in these communities.
@ S ™ : 1.Wat Pa Yup School
@‘ ; £ 2.Kamnoetvidya Science Academy (KVIS)
: 3.Payupnai Community

@ @ @ 4.Innovative Agricultural Learning Center

5.Ban Yup Ta Neng School
@ @ : 6. Thairat Wittaya Ban Khlong Khet School
@ 7.Ban Bueng Takat School
@ ’ 8.Ban Khao Talat School
9.Ban Phlong Ta lam School
10.Ban Chongkho School
@ 11.Ban Chumnum Nai School
@ 12.Ban Wang Chan Community School
g @ @ 13.Ban Khlong Bang Bo School
. 14.Ban Khao Ta in School
o 15.Ban Chum Saeng School
@m @ J 16.Ban Khiong Phai School
> 17.Ban Kaeng Wai Ard Ratbamrung School
A : 18.Bannongmuang School

Centre of Excellence for Energy Storage Technology (CEST)



The Light of Wisdom in the Remote Field Project VISTEC
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NMC88 Cells Implemented in Solar-Powered Walking Lighting Systems Confidential

Payub Nai School, Rayong, Thailand
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CEST Team and Energy and Power X maman@mé’ﬁﬁuaw% (both in kind and in cash) Taun VISTEC, TSRI, PMUC-IRPC, UMICORE ttaz PTT Group

Centre of Excellence for Energy Storage Technology (CEST)




The Light of Wisdom in the Remote Field Project C’é]’ VISTEC

VIDYASIRIMEDHI

INSTITUTE OF SCIENCE AND TECHNOLOGY

Centre of Excellence for Energy Storage Technology

KAMNOETVIDYA

SCIENCE ACADEMY /

e 7

. { % % % 3 - P
2 — — _ 5. 3 R <2 RN L~ e

CEST Team and Energy and Power X mamauqmé’aﬁuawu (both in kind and in cash) Taun VISTEC, TSRI, PMUC-IRPC, UMICORE ttaz PTT Group

Centre of Excellence for Energy Storage Technology (CEST)




The Light of Wisdom in the Remote Field Project

l’ C VIDYASIRIMEDHI
INSTITUTE OF SCIENCE AND TECHNOLOGY
Centre of Excellence for Energy Storage Technology

fugusuatinguly
mmmwum qqmmvﬂm

CEST Team and Energy and Power X wamauqmé’aﬁuawu (both in kind and in cash) Taun VISTEC, TSRI, PMUC-IRPC, UMICORE ttaz PTT Group

Centre of Excellence for Energy Storage Technology (CEST)
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 Energy storage system (ESS)

VISBAT Being Used in Electric Motorcycles
nsnaaeulluaiaesMAaULTusnInsuBUTWEN

V' Totalvolt A current W power

) 3852 @) 3380V 7y 0502V

~~ VolHigh =4 VolLow ~ VolIDiff
"< Avevol 24 Cycle-Index

MOS 34.5°C {O MOS 94.1°F

T1 345% & T1 941°F

T2 ) T2 91.4%

T3 33.6% T3 925°F

Single voltage information

1| 3849 23737

4 3842 5 3831 6| 3677
7| 3574 8 3468 9| 3.350
10| 3613 11 3631 12 .3‘58d
13| 3654 14 3542 15| 3574

16 | 3.675
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Centre of Excellence for Energy Storage Technology (CEST)
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