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Alto CERO:
Al-Driven Building Automation
& Control System

Revolutionizing property management
with intelligent automation
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Years of Payback Period

Increased Operational

On Energy Savings Efficiency
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Who are we?

We are the leading climate tech startup in
APAC having vision to drive
sustainability and Net-Zero economy

With our solutions, we help Hotels,
Hospitals, Factories, offices and
commercial buildings reducing their carbon
footprint and energy consumption with our
advanced Al and loT technologies.

ALTO HERO

MULTI PROPERTY
AWLT‘O CERO MANAGEMENT
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“Transform your

_ ’ “AloT platforms to “All in one platform to
operations team into optimize your building monitor and manage
a superhero squad” operational energy and properties and facilities

carbon footprint” altogether at once”
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ALTOTECH ISTRANSFORMING SOUTHEAST-ASIA’S EMISSION

LANDSCAPE THROUGH AI-DRIVEN EMS SOLUTIONS

\ AltoTech | overview

AltoTech offers intelligent, Al and data-driven solutions
to manage air-side and water-side systems, reducing
energy consumption, enhancing operational efficiency,
and driving sustainability across diverse industries.

— EMS & BEYOND

* 9 < USE OF Al TO SUPPORT ENERGY MANAGEMENT
Ceis

By harnessing the power of Al, Alto Tech is revolutionizing energy
, management by automating reporting, benchmarking, and progress

tracking. By leveraging Al, AltoTech not only automates energy

reporting but also provide actionable insights for smarter decisions.

INTEGRATED DECARBONISATION
SOLUTIONS

Leveraging loT, cloud computing, big
data, and Al, our solutions optimize
energy use, reduce costs, and lower
carbon footprints, differentiating us
fromtop-tier competitors.
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ADVANCING TOWARDS NET-
ZERO BUILDINGS

Driving the globaltransition towards
sustainability through cutting-edge
technology and innovative solutions.
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— TRANSFORMATIVE IMPACTS & KEY HIGHLIGHTS —

US$0.7M 68+ 3M+sqm
REVENUE (2024) PROPERTIES COMMISSIONED AREA MANAGED
129 GWh 388% 2.8MKgCO,,,
ENERGY MANAGED YoY GROWTH CARBON EMISSION REDUCTION
95% 25%
CUSTOMER RETENTION RATE CUSTOMER CONVERSION RATE
— AWARDS AND CERTIFICATIONS
INTERNATIONAL ’ THAILAND
TOP10 \l 0 E de INCUBATION
Top APAC E Winner DEPA Smart Winner NIA
Startups 2024 : City Batch #2 deep tech
oo e i STARTUP
_CusaTE TICK : ASEAN
100 - JARENA Bl
Indo Pacific Climate E Winner of Startup Top 3 Finalists in
Tech Top 100 ’ Arena Pitch Battle Digital Startups



WHY ALTOTECH GLOBAL?

Trusted by clients for delivering exceptional results, AltoTech Global is poised for expansion,
powered by innovative technology and backed by industry-leading investors and partners.

PROVEN TRACK RECORD
AND ESTABLISHED
CLIENTELE

Clients include leading
hotels, commercial
buildings, hospitals, office
buildings, and factories, with
multiple projects in pipeline,
expanding its presence

across Southeast Asia
Hotels Commercials
EIEAWAN ()
MINOR MBK
_ Factories Buildings
WDAIKIN & "*Ne®
(i) SYNHUB

DENSO  “guos

dl» ASENFAIWAI0TU
MINISTRY OF ENERGY

HIGH IMPACT,
QUICKAND SUSTAINABLE
RESULTS

Up tol 40%

potential
energy savings

Q

® 300%

operational
efficiencyincrease

<3

years of
payback period
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FUTURE-PROOF
TECHNOLOGY
ARCHITECTURE

- (3
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LoRaWAN ~ BAC

Petty Patent: For functionality and
legal protection for the technological
innovations incorporated in the loT box

Advanced Al-ready architecture
ensures building automation
system evolves with
technology, delivering long-
term value and adaptability.

TRUSTED AND
BACKED BY BLUE CHIP
INVESTORS

Empowered by current
investors who are leaders
across various industries

BANPUNSXT
INNC)POWER
500 - Sprint
startups HOLDING
[EENSOL BBAIR

W CREATIVE ENERGY GROUP

AN
RISE @ FUTURECON

A
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B

EXPANSIVE NETWORK
OF REGIONAL PARTNERSHIPS

VYKOMN Only Al and software focused
wwenss  member of Tridium in Thailand

PEA MOU with PEAin Thailand for
O——~— national energy initiatives

UoB Part of UOB FinLab
FINLAE GreenTech Accelerator

I NVIDIA. Part of NVIDIA’s program for

Microsoft ~ Part of Microsoft’s
for Startups growth platform

c cclr!: r] Part of a Climate Action
NEHEEE nitiator in Thailand

HITACHI  Partner with Industry
Y pamciv Leaders

|||||| cusuman s Partneredin Singapore
VBN WAKEFIELD: \ith C&W Services

[E'EM Partnered in Hong Kong
with Telemax and Hong
Kong Science and
e Technology Park



< NVIDIA.
A TEAM OF CERTIFIED SPECIALISTS VNI ceprion prora

The first and only company in Thailand to achieve professional engineering certifications in Chiller
Plant Testing, Adjusting, and Balancing from the Air Conditioning Association of Thailand (ACAT), 6 TEAMS :
establishing our reputation as a respected leader in the energy management and ESCO markets MICI’OSOft

for Startups

WARODOM WACHIRA SAM
KHAMPHANCHAI, PHD WATANAWONGWORAKULA TANSKUL

Chief Executive Officer & Co-founder Chief Strategy Officer Advisor

* Leadingthe Strategy and Business
Development team at Flash Group and
its subsidiaries, including Flash
Express—Thailand's first unicorn startup

* Ex-Vice President, Bank of Ayudhya,

* Ex-Managing Director, Krungsri

* >10years of experience in buildin
ye P2 g Finnovate,

technology

* Ex-Software developer at Samsung
SmartThings, Ex-Researcher at Provincial

Electricity Authority of Thailand

« Silicon Valley experience through
BEMOSS ' US$ 2M funded by US DOE?

* Educatedin BEng, Meng, and PhD.
A Chula ®A
-

(@ | ——

* Ex-Head of Innovation&Fintech, Krungsri
Consumer

* Ex-Board of Director, TBN (Plc),
Finnomena, Wisesight, ChocoCRM,
24Solutions

+ Extensive experience in corporate
strategy, internationalexpansion, M&A,
and joint ventures

+ Strongfoundation in accounting and
finance, empowered by Marriott School

of Business
Fl_[\;{if‘-! BYU MARRIOTT

* Educated in MSc, Economicsin Finance
énanagement University of Bristol, UK

University o

& BRISTOL

SITTISAK JIRAYUT PISITCHAI
TONGDEE CHATPHET PANYAPALUNGKUL
Engineering Director Al & Data Science Director HVAC Engineering Expert

* Ex-FirstVicePresident of ACAT
* >10years of experience in *  Winner of DENSO Open Innovation Thailand,

mechanical & electrical construction Hackathon: Reimagine the future of
engineering Manufacturing (2022), winner of

. A : A Depa Smart City (2021), winner of
Ex-Chief Englnger of Thai Obfzyashl (A NIA Deep Tech Hackathon
top 3 construction company in
Thailand)

* Ex-Vice President of Build land PCL.,

* Ex-Executive Vice Presidentof SECCO
Company Limited

* Educatedin BEng (Mechanical) +  Ex-Project Director of RITTA Company
Limited

* Educated in BEng (Mechanical) and MBA

f Cnula EESECCO

* Involved in major construction
projects such as Stock Exchange of
Thailand

KA_MTL CD THAI vn?

 Chula

Note: [1] Building Energy Management Open-s .:{ ftware; [2] United States Department of Energy



ALTOTECH HOLDS KEY INDUSTRY CERTIFICATIONS
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Thailand's first company certified in Chiller Plant Testing, Adjusting, and Balancing by ACAT, reinforcing
its leadership in energy management and ESCO markets

Energy Measurement and Verification
IPMVP & PMVE

Demonstrates certified expertise in energy savings
measurement and verification, ensuring reliable ROl
outcomes for clients

5 and IPMVPR Trairing

Al + Software Capability
NVIDIA Al Certificate

Demonstrates expertise in
Al-driven predictive
maintenance,
strengthening analytics and
optimization for energy
management systems

Smart Building Certification

WiredScore & SmartScore
Accredited Professionals

Certified expertise in
smart infrastructure,
enabling modern,
efficient buildings
with advanced,
digitally-driven
systems

Building Automation
Tridium

Certified in automation for
energy efficiency, enabling
seamless HVAC, lighting,
and BMS integration while
delivering trusted loT-
based solutions

Power of Attorney

Engineering Certifications

Chiller Plant Testing, Adjusting
and Balancing (Thai TAB)

Certified expertise in
optimizing chiller
plants for energy
savings, ideal for
buildings with complex
cooling requirements

Air-Conditioning Engineering Association
of Thailand (ACAT)

Recognized for HVAC
compliance with Thai
standards, enhancing
credibility in energy
engineering and
certified solutions

>10

AltoTech employees
hold ACAT certification




AltoTech Global: Awards and Certifications N

Thai TAB chilled water optimization
certification
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THA

I
THAI HOTELS ASSOCIATION

Twd1sTISD. 26 F0M 2566
afm“‘ﬂ, g
-

HOTEL STANDARD
Top Score ACAT Training for 2
consecutives years Hotel Management Training by Thai
Air Conditioning Engineering Hotel Standard Foundation and Thai
Association of Thailand (ACAT) Hotel Association

RAE |
CERTIFICATE OF ACHIEVMENT
R —

TAWIN TANA-ATSAWACHOT
AuS3U sudATua

72 hours of the ing i
certitying by is
The training workshop were during August 24 - September 29, 2024

‘sahosul 24 2omnu - 29 Auwiou 2567

CHANIN DOKAVANIK
CHAIRMAN OF THAILAND HOTEL RD FOUNDATION

THIENPRASIT CHAIYAPATRANUN
PRESIDENT OF THAI HOTELS ASSOCIATION

kospdoming Gt s



RISING TEMPERATURES ARE CREATING A COOLING URGENCY

EXTREME HEAT IS CAUSING HEAT IS ERODING HEAT IS CAUSING
SOCIETAL PROBLEMS PRODUCTIVITY GAINS LARGE UTILITY BILLS
Cooking Hot water

* 26-34% loss in agri productivity since i
1961 due to climate change — more acute in Air

Conditioning

warm areas of the world ' o

* 3-7% loss of agri yields for every 1 C
increase in global mean temperatures

-

June, July, and August Global Temperature Anomaly ("C compared to 1951-1980 average

—

=4 2 0 2 =4

* 30-40% cooling as portion of
energy bills for a commercial building
in warm climates

« 3.5 billion people live in hot climates

* 15% of people in emerging markets have
access to air conditioners

. 300,000 annual heat related deaths

il
2

Plinebhbzs
Ssssanant

sehkzzs

Datasource: ERGE Analysis for an office building in South Asia

00000000000

International
Finance Corporation

Datasources: [EA. Lancet Countdown Report on Health and (imate Datascurce =
Creating Markets, Creating Opportunities




Opportunities in the built environment

Building sector contributes up
to 40% of the world’s final
energy and accounts for 30%
of the world’s CO2 emissions

Smart building automation and
control (BAC) is a key
technology enabler to optimise
building energy efficiency

Optimising energy use in
buildings harbours the highest
potential for carbon emissions
reduction

Credit: Dr Ramprakash Kathiresan, NUS

Current share of

emissions

60%+

r

30%

10%

....V“‘..V‘.V

Top 12 opportunities by action area

Decarbonizing the electricity grid 4
Centralized renewables
Distributed renewables

Optimizing energy use in buildings '. E
New build standards A
Building envelope retrofits

HVAC and water heating

Lighting upgrades

Building automation and controls

Enabling next-generation mobility tﬁ,
Transit-oriented development e

Mass transit, walking, and cycling

Next-generation vehicles(shared, connected EV-AVs)
Commercial freight

Improving waste management L’.\.)

Range of 2030 emissions reduction potential in

% of 2030 targets
0% 10% 20% 30% 40% 50% 60%
i
¥
Q i B




YET WE MIGHT NOT BE ABLEAS /\

AltgTeon
TO ACHIEVE _y» 30-40% of Energy Wasted in
NET-ZERO GOALS | Buﬂdmgff
¥ 4 results from inefficient energy managemen
I N 2 0 5 0 ' procttices, systems, or:d outgzluted tec?hnologties

3.5 Bllllons < 2% of Buildings

has incorporated data into their operation
efficiency improvement and for their net-zero
targets

>95% Manual Operations
is based on plain rules of thumb because of the

harsh difficulties in utilizing crucial information,
such as weather or real-time data, to effectively
minimize energy usage.

Tons of CO,eq

(7% of Global's GHGs
Emissions)

HAS TO.BE REDUCED FROM BUILDINGS




seasia Figure 5:

® stats

Competitiveness Ranking of the Thai Tourism Industry

2019 2021 2024

World’s Best Countries to o et (0=119)  (n=119) (=129
Visit in Your Lifetime, 2024

Travel and Tourism Development Index 41 35 47

Enabling Environment 64 64 66
According to CEOWORLD magazine Policy and Enabling Conditions 4 34 45
Infrastructure and Services 43 44 49
Score
s 7215 Resources 17 17 20
1 Staabiy 7 7 E
2 = Greece Environmental Sustainability 60 69
Energy Sustainabilit 63 72 73
3 el 65.15 il )/
Pollution and Environmental Conditions L 82 85 83
4 J Portugal m Preservation of Nature 50 53 59
5 ]: B anka m Socioeconomic Impact 100
" Demand Sustainability 69
6 | >— south Africa 59.76
T Peru ASEAN's Travel & Tourism Environmental Socioeconomic Demand
” 2024 Rankings Development Index Sustainability Impact Sustainability
Ital;
8 I y f Singapore 13 55
9 =cE India ) Indonesia 22 56

mmm UAE i Malaysia 35 58
o | \ Thailand 47 70

I ance — 1 / : Vietnam 59 93
;”ﬁ UK » g ;” 4 ™ i Philippines 69 47
Bora Bora 4 Cambodia 86 79

m & Lao PDR 91 103

m Source: World Economic Forum and Krungsri Research

Source 'Sustainable Tourism' A New Era of Travel Prioritizing Sustainability
https://www.krungsri.com/.../res.../sustainable-tourism-2024 updated 13 September 2024

Source: CEQWORED M ogazine




POSITIVE DRIVERS

Brand value, third-party certifications, regulatory compliance, and sustainability initiatives
with standardized data and reporting making them critical differentiators for companies

HOTEL

60% of travelers are ready to
pay for sustainability

BUILDING

Command higher rent
premiums from 3% to 8%

FACTORY SMART CITY

Regulatory compliance will firstly
impact the manufacturing sector

Domestic () @' eCOVGdiS

Demand-Response are crucial to
managing peak loads in cities

Transform
into sustainable
city

] g ‘ U = Regional
= W IR ~vCDP o

; sustainable
o development
greenkey

‘e Smart Infrastructures
“/Z R - . Climate - / “w o
International T cjifa % : : > < Act > A

>
LS

Business Sustainability Ratings
tandard G /\',g f :\,/ i

Domestic International

bR @ o itwel
ﬁ ENERGY ; ARy m
Ratings

Shvane S
AN S oAb WS Dow Jones

' EARTHCHECK
Sustainability Indexes




Decarbonization Journey for Green and Sustainable Buildings N
We provide Smart Net-Zero Solutions as a Service

Carbon

Carbon Compensate Disclose and

»

Plannin T . .
9 for Emission Communicate

Reduction

Accounting

Develop
Actionable Plan

* Profitability Summary

. Energysaving  Year 400000 THE  ©

Man-Hour Saving / Year (7HB) 000 e

2000 Hs ]

39992 kgCoze/kWh -

Create an initial Plan for energy AloT systems to Purchase verified
carbon footprint efficiency projects for monitor and optimize carbon credits from Digital reporting tools
baseline for reduction carbon reduction energy efficiency offset projects




Six Generations of Building Automation and Control System Technologies

A

AltoTech

—Global—

Building 5.0

Advanced Robotics,
Bionics, and Human
Centric
Advanced technology

BUI'dlng 1.0 are applied with Al

Mechanical and big data creating
controlled machine autopilot outcome

and manual
operating

Building 6.0

Information flow
beyond planetary
boundaries antifragile
manufacturing,
Upcoming future
technology such as
digital twin and
metaverse, also AR
and VR, are involved.




Towards Net-Zero Properties

40% 300%

Energy Saving Increased
Operational
Efficiency

Smart City & Carbon Assessment

Enable IoT infrastructure for Smart City, ESG assessment and
certifications. Open integration for 3rd-party developers.

a2 @ Sustainability
= Ontology Data Model

= Certification Copilot
q Green Hotel & Certification Reports
B Sustainability Programs Management

AI PropertyGPT: @ Open API for 3rd-
Talk with Your Buildings Party Integrations

Air-Side Energy Optimization
Al-driven IoT platform that optimizes energy usage based on occupancy
for cost savings while maintaining comfort, which controls indoor air
quality, adjusts thermal comfort based on tenant feedback and provides
supports for demand-response programs.

fsn ) Autopilot Energy Non-Intrusive Occupancy
L5 Optimization Detection for Hotel rooms
Demand-Response E Tenant Feedback

Chiller Plant Energy Optimization

Utilizing Al algorithms and real-time data for monitoring, controlling, and
optimizing energy consumption in chiller plants. Seamlessly integrates
with existing infrastructure to enhance energy efficiency, reduce costs,
and minimize environmental impact.

ML-Driven Data Analytics

fow ) Al-Automated
ESS Chiller Plant Controls @ Fault Detection &

Diagnostics (FDD)




AltoTech Product Ecosystem - More Than Just Energy Management

L@
Alto Multi Property : :ﬁfg -
Smart Clty [ o= o

Alto CERO - Maximize Machine Energy Efficiency

Alto E: “fae’ p Ty
a0 %t e — .J||||Iﬂ| 0
App e e
 ee— | ee—
Store Hotel Office Hospital

Alto HERO - Operation Excellence

Guest Connex Maids Connex Technician Connex Owner Connex

Alto CERO Box
Alto Operating System (Alto OS)

AN

AltoTech

— Global —

Self-Driving
Algorithm

Sustainability Certify



ALTOTECH’S USER FRIENDLY PLATFORM ALLOWS PROPERTY OWNERS J

TO EASILY REVIEW AND MANAGE THEIR ENERGY CONSUMPTION
...,..,w.m.,,d .M - e .

. e - @ :
B-BE=E8C

Alto CERO (Air-side)

AloT platform optimizes HVAC performance for

split-type and VRF systems by adjusting settings
automatically based on occupancy and conditions

Key Features

Occupancy Detection

.a...§

alll

Alto Auto Report

Data Analytics Dashboard

Energy Optimization

Chiller Plant ®

— 0.714
-——— =

L—

o ]

)
2888 4086 22~ LTt

7

(“u“l”““‘

Alto CERO (Water-side)

AloT platform optimizes HVAC performance for
chiller plant systems in many large buildings by
adjusting settings automatically based on
occupancy and condition

Key Features

Chiller Plant Optimization

L il

e
»lll

Alto Auto Report

A | Auto Fault Detection & Diagnosis

Control Playback

— Global—
Alto Dashboard
0 s v s =
g T O =
- o 20,672,722 ,
4« .'.T'_'.. o, oy R preve
" 3-_—- = s g iy g
B- | s |
pory
B e — o o 1l
Bangha ™ wm
a....
y - A e
—— o
ne [ «-@
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Alto Multi-Property

Centralized Energy Management Platform for
real-time tracking, monitoring, and control of
multi-property assets

Key Features

4 Property KPI Tracking

d Property/Machine Health Monitoring

¢

() Property/Machine Health Monitorig |

% Centralized Management & Controls

Data Analytics & Report




Layers of Alto Solution N

AltoTech
B *'ﬁ Web Application Communication Platform
} rgf — Accessible for both local For automatic summary, feedback
PN P operators and remotely for systems and reporting, and
— /°\ — monitoring and controls fault/alert notifications

.o ., N . L] 4 i \
= ¥ ®
— o
Alto @ @ e =i E @ & L
App"cation Energy Alto GPT Occupancy Indoor Air Quality Automatic Predictive Load and Weather Fresh Air
Optimization Detection Optimization Building Report Maintenance Forecast Optimization

Centralized This allows centralized control

A centralized system that

it t d links all th ; and management and
integrates and finks al the separate cross-system integration that
systems within a building.

System utilizes data from all sub-systems.

Building

Management

Individual % ‘
Sub-System 5
Chiller Plant Air Conditioning Indoor Air Ventilation Solar Power Other

System System Quality Sensors System System Sub-Systems



Hardware Architecture T~~~ AltoTech Solution N

Building A él}ﬂ[‘f‘fb
Alto Multi-Property 1 < i
Web Application ~  C&& 1 e

service

1 1
1 -
Iﬂ. BACnet MS/TP a
2 1 g s
Workstation s i

I
1
1
I i
I
: 4
1 Internet ﬂ l————
|I% . Yy v
I ! 1 T 1
I Spuiiige A N | :
|
I
1
1

n ’— Network Controller Direct Digital Control TDiff. Pressure Sensor:
BACnet IP 1 i

! ]

L Network (LAN/WAN) f—t ’ %‘ |
v v 1

1

Modbus TCP Modbus TCP

e — — — _ . Switch | e A R

- Flow Meter [

I

I I

1 Modbus Converter :

[ loT Gateway | BACnet Controller '

e [ ) _——— ModueRTI: 2 'Measeamiys | Sonosonsmmmnd

Pump : :Cooling Tower
1

Centralized Data
Platform

Building B BuildingC L. . .



Project Milestones from Improving Chiller Plant Efficiency to Multi-Properties Management Y AN

AltoTech
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Al For chiller plant optimization
and Basic Analytics
Phase 1

Provide AloT and Data Data
analytics platform to Integrate and
analyze data from CPMS and BAS

Phase 2

Al control for Air-Side
optimization
Phase 3

Alto Multi-Properties
Management
Phase 4

- Upgrade infrastructure to support Al
and data analytics for energy
performance improvement

- Obtain energy saving by improving
energy efficiency of the building,
resulting in energy savings compared
to established baseline

- Integrate existing BAS, CPMS,
and Alto CERO platform

- Data analytics to obtain insights
from both Air-side and Water-side
- Implement additional
applications to improve operation
efficiency e.g. equipment
operation playback, chatGPT etc.

ENERGY STAR!

BREEAM L 2&%&

= CHALLENGE

o D) @

SmartScore SmartScore SmcrtScore SmcrtScore
zzzzzzzzz SuveR

- Optimize building energy
efficiency by using and coordinating
data from both Air-Side with
Water-Side to obtain best
performance efficiency

- Manage all of your properties

- Make Your Asset to the Big Data
- Monitoring Performance

- Lead of Energy Sustainability




N

Instrumentation and Methodology for Baseline Calculation AlbeTech
olec

—Global—
Methodology for baseline calculation to saving finding and estimation
o ) 1} ©—
1. l\.llga!suremen:lt 2. Adjusted Baseline calculation 3. Estimation of energy 4. Quantify financial and
and initial Baseline from operational data performance sustainability benefits
calculation (take into account seasonality) improvement
,.G.f.,cm“er i " : 2. Chiller Plant Energy Audit Saving Projection A
Estimated Energy Saving Calculation ’ Agleeh
* At minimum of Savings are i 73;1%7 7?:5%:
around 16% - e
e e b o L B
* Base on 2,532,297 RTh, The 7‘:"2,: :ﬂ:
Saving approximately is =

1,520,386 Baht

Total Existing Energy Consumption Profile

Given that the fecilty serves as a govemment offce, its
stanc th the o

Total Proposed Energy Consumptioy
T AT

© Atminimum of Savings are around 16%
* Approximately Savings 0.726 KW/Ton from

£ 0.859 kW/Ton
Pl « Base on 2592,257The Saving approximatsly
Dashboard o is 1,520,386 Baht

o~ i (5 e e
914 1T 3948

e— 0769 mar

- m—

e 0672 e e




Al-Driven Airside - Waterside Integration for Overall Efficiencies Optimization N

AltoTech

— Global —

Chiller Plant ©

Water Side . . . Air Side
(Chiller Plant) (Guest Room)

The Alto CERO combines air-side and water-side system data for overall optimization.

It uses past performance data to predict how load changes affect chiller efficiency, considering how machines
age over time. Unlike conventional systems, it does not blindly cut loads, which often leads to minimal energy
savings not worth the effort, but instead focuses on guest comfort. By using real-time room data, AltoTech keeps
chillers running efficiently while confidently ensuring rooms stay cool. This method saves energy without
sacrificing comfort and allows for clear measurement of savings.
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SOIUtI.on — AltoTech
Overview SR Axeleeh

= N _
— 0
| 0
il €
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Dashboard for Operation Mobile Website LINE Bot Summary Visitor Dashboard at
Dashboard for Front Office Engineer and Technician for Guest for GM / Owner Hotel Reception Area
CERO Apps | e HERO Apps R ST
. AFDD . Technician Connex
: = Analytics v :
Bl Dashboard
o
((('*))) Occupancy Energy Smart EXA Guest _[E5] Owner
' Detection =X Optimization o= Assign 'z Connex n!n Connex
gﬂ Auto Report
99% Accuracy ;Zr;;):a(\)/:og 20% Man Hour Saving 20% Man Hour Saving éggsi/g(’;s;z‘;i‘i 200% Less Meeting

I W Alto Operating System (Alto OS)

Alto 0S

Guest Room

Guest Room

Main System
Service Chamber

L)
o m
BSs

Life Being

Sensor . KNX Bridge |+ .
I AQ : KNX IP interface 3_5: e
’ F= W
Hardware Q_/ Sensor . = . *
Ui Chiller Plant <
.- Universal : , ‘
Balcony " Module System g
Contact sensor E: N . -
S e IJ/ ,~\ Other
5. Smart Do Zigbee VL 7 Sub-Systems
~4  Thermostats i loT Gat
eeeee  Controller Esl fgr Life aBe(ing?e/nsor AHU & FCU

Continuous
OTA update

1! Main Server Room and Riser
.. Server Room

BACnet Interface
KNX IP to BACnet

T

Alto CERO Box
loT Gateway




Intelligent Applications on Top of Typical BACS N\

AltoTech
Protocols “On-Top” Applications
C {_F;E_S_T_:Algf}_ N (CTTTTTT T T T T TN g ML-Based Energy Optimization

Alto CERO Box

Control Panel m Alto Data Analytics

NMQTT

%ﬂadbus i
“BACnef"

VJ,M Alto Automatic Fault Detection
and Diagnosis (AFDD)

\

AltoTech

a
Globd

Alto Playback

LoRaWAN'

N - Alto Multi-Property

JACE 9000

Alto Messaging App Summary &
Notification

Alto GPT

>
'%‘ Alto Automatic Reports
=
G




APP1: Alto Al Chiller Plant Optimization A

nnnnnn

Step 2: Learn The System with

Step 1: Data Collection

Machine Learning

&% O@X OPé'orch

— &0,
mlfl oW  databricks Your )
Chiller Plant

niagara4

Collect Data Optimize
Control & &

_> Re-Learn Control

Online

Learning .

Q(E} ‘ mongo
posmsoL Timescale

=l CrateDB MysQL

1
i Connected with databases which harvests data from the

i system through Niagara 4 Platform, Alto OS integrates

| machine learning frameworks and cloud services, enabling
1

1

1

1

Self-Driving
Algorithm

/ Fll’ebase Azure Cos:nos DB

you to build models for optimizing chiller plant energy Constrained Optimization

I usage and performance. from the discovered system model
\ Alto OS TTTTTTTTTTTTTTITTTToSTTooTmooomooomooosooooooooT NTTTTmmoommooommoommooonoooes '
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Chlller Pla nt @ Plantcommand (O] g.0055aM  © October 2024 € oemo
\ Plant Efﬁciency ’ Plant Power Building Load SCHP VSD Speed |37.7Hz| ¢ CHS Setpoint 49.0°F | ¢
Heat Balance 1.4 % 0 . 7 13 KW/RT CDPVSD Speed 54.7°F
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Data-Driven Chiller Plant Control Algorithm: Model Predictive Control
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App 2: Alto Analytics and Insights for Buildings (A
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App 2: Alto Analytics and Insights for Buildings (Waterside)
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App 2: Alto Analytics and Insights for B

uildings (Savings)
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App 3: Alto Air-Side Energy Management

Alto CERO (Air-side)

/| Reol-Time Dashboard 150 € cero Gy 3y Nt o 4 2 @ noreen-

AloT platform optimizes HVAC performance for
split-type and VRF systems by adjusting settings
automatically based on occupancy and conditions

Cost-effectiveness in reducing GHG
emissions by over 10%

Q Emphasis on innovation, such as Al, |oT,
and Big Data systems

Enhancing hotel staff capabilities and
increasing work efficiency

CERO App Features

C1

c2

C3

C4

C5

C6

Cc7

C8

C9

C10

C11

Occupancy Detection

Energy Optimization

aw

Humidity Control

Data Analytics Dashboard

]
o

Alto Auto Report

Smart Assign

Automatic Fault Detection & Diagnosis

Predictive Maintenance

PMS Integration

" I° ©t‘ l; é"lr

v
’V

CPMS Integration

Visitor Dashboard
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HERO App Features

H1 @ Tenant Connex
H2 @ Maid Connex

H3 Technician Connex
H4 Owner Connex
Impact
Up to
40% Energy Savings
<3

Payback Period

years

00E7%  Improved Guest Experience
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kKW/RT reduction (%) != Energy savings % != Monetary savings (%)
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Pfcst—baseline Regression model built with IV(s) Requirements for Independent Variables (IVs)

> To pass the test, here are the conditions
1. Prediction values error < 0.005%
2.R2>0.75

3.CVrmse <0.2

4. Preferred: satisfies all LINE tests

1. There is an engineering explanation as to why changes in
this variable cause energy usage to change

2. Values of the IV do not change as a result of EEM(s)

3. (When use in regression model) tstat > |2|




App 4: Alto Auto Sustainability Certification Generation

Centralize all required documents for standards in one platform

1 | Recommended Certificates 2 | Benchmark your sustainability

e e

Discover and explore a recommended of green progress
certificates tailored to your sustainability goals. for continuous improvement.
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App 5: Alto Multi-Property Management éuo’ech
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Platform Integrations

[ i —].

The platform can incorporate data from Niagara4's e —— @ _____ *‘—>
BAS/CPMS via open protocols like BACnet. This enables PPXILiLE o w =
key datapoints from each chiller plant to be transmitted to L
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App 5: Alto Multi-Property Management

g0 [ Bangkok \ ] [ 9 Properties v ]

Dashboard
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Commercial Buildings

Alto Operating System
(Alto OS)

Centralized Data Platform



https://docs.google.com/file/d/1zcoBN3MFo0DaNlcDsBLPd1cmItew_9Pr/preview

App 6: Alto GPT as Virtual Chief Sustainability Engineer

On premises
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AltoTech

Claude 3.5 Sonnet v

(A

AltoGPT

Information about JW Marriott Bangkok's air-side and
water-side systems from Alto CERO Charts and detailed analysis will appear here as you chat

o0

Analysis & Visualizations

Room Ci i ilding Utili Load Profile Chiller Efficiency
Get real-time insights about energy usage, tenant

comfort, and system performance

Ask me about building operations, and I'll help diagnose
issues and provide suggestions

Type your message



https://docs.google.com/file/d/1wBy-AyFQ83TrnuLSXBuP3gb7eyO9XuUg/preview
https://docs.google.com/file/d/1sfID83eY6ISehCJ2hJrEukbuQTtpQj0Q/preview

App 6: Alto GPT as Virtual Chief Sustainability Engineer N\
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Before: manual data export, manual data After: Software Automation for
analytics, and insights extraction by expert Auto-Retrieval and Summary
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Overview Dashboard
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Overview Dashboard Air Ouality Water Quality Advertisement

Total Dissolved Solids

6.86 196.31

Current PH

o

Air Quality Insights

TVOC

1000+ % N L. , ' 196.31

tenants breathing healthier n

Can cause respiratory irritation

Formaldehyde Good

Known carcinogen

. December ]8 & Phrom Phong

Monday 20m from building — = - a
! ~ 3 ¢ Carbon Monoxide  Bad Ozone

12 Now 13:00 2 f \ T d Threshold
12 < & o6 —, 26.75 [
9 <« 3 8 e 3 ‘ s b >nants dri itative water - == % = 1 27%

Semi = — - g, T i . ' X Highly toxic gas Can cause respiratory issues
Rainy cloudy  Sunny ~ L L 2 .

For Building access scan QR Code contact@bhirajburi.coth | +662022020222 | Bhiraj Tower at EmQuartier |




l‘ }\ CORPORATE . Carbon Footprint The total amount of greenhouse gases produced by the event. Carbon Offset

INNOVATION Actions balancing event
SUMMIT 2024 Day 1 Day 2 Total Average Carbon Footprint per emissions.
Asia Largest Experiential Conference Total Carbon F nt — 0.73% ay 2y person-day T i >
25 - 26 September 2024 | True Digital Park, Bangkok Clibtbtdad e h' 12.9% 1COe | Purchased Credits 82 |
0 e beginning of the event - : 100 613 kgcoe 33.3 xgcop E from estimate footprint 1coe :
(ﬂ", digit K A 46.39 8 —  pmieea :
el i 06:00 {CO.e @B Scope2 I Attendees 1393 Carbon Offset Project
46.39 ' P
; Carbon Calculation Time (] == - .5 Megawatt Biomass Based
Designed an 18 : 00 : 00 20 Carbon Footprint Power Plant
Developed by Auotech s 86.37% — ° - N i 46.39 Betong Green Power
s = Calculated since the I
B Actual () Estmatsd beginning of the event : (TVERs)

0.39% 0.17% 014% 5.36% 0.8%

Food *3. 'jvqcoe/sa
uo.zzngcﬂ"\

Scope 3

: )
pp!
Accommodation Alrplane
Y e W Eemals s 129.6 kgcoe 32,638.37 kgcoe
. b X 2,332.42 kgcoe 5,982.26 kgco,e *81kgcoe | “0.1143
. n 5 night-person kgco,e [ km
Ughting ' *0.4999 kgCO e/ kwh : o ey 7 ﬁ

529.2 kgcoe ' -
= - y Others *0.4939 kgCO,of kWi H
= D

Taxl
3!6.88 kgCo.e 911.86 kgcoe
waste 96 kgCO,0/ person-day i *0.7102 *0.1893
kgcoe L, oo kgCo,e / trip - kgCoe [ km
= ’ . s mesenecene-—- mmemccene-
== ) §
Plastie Materlal | +6.7071 kgco o kg ‘: 3 > o J
- \ g m m
1 Cloth Matetial | *11.5 kgCO 4 Motorbike EvCar
154.56 kgco,e 2,145.63 kgcoe M 54.31 kgcoe 318.55 kgcoe
= *0.1622 *0.0578 *0.0756
kgCoe [ km kgCO.e | km kgCoe [ km g
i e ant Orgoli . SRR T 3 e cdecns cdeccssass

ent start and being updated as new data arrives.




Related Sustainability and Environmental Impact — Standards & Certifications A

AloTech

Certification Criteria
AltoTech Implement Solutions
Supported by AltoTech \

i 150 ISO 14064 Alto CERO - Maximize Machine Energy Efficiency

]
] !
m— Automated Report -1 ! ! : -
Energy & Atmosphere, Indoor ] ' ) r- Automated Report
Environmental Quality Analytics dashboard -~ ! ! \ - = S — i
! ' ~- Analytics dashboard CgeRnaa | [T =
“ TREES ! !
] ]
Energy Efficiency, Environmental \ ' ' -
A AT - >
Alto CERO -1 ' ' ' ! '~ Alto CERO
r= Alto
@ OS] Auto Certification --i E E E E ! Kuto Gatificad
Energy Monitoring & Analysis, ' ) r= Auto Certification
Continuous Improvement Automated Report -4 ! ! , ——
! : : r- Automated Report Retail Factory
Fault detection & Diagnosis -- N ! !
R i : = iAnalytics dasnboare AFDD - Automatic Fault Detection & Diagnosis
Carbon Footprint Reporting, Analytics dashboard " Certification 9
Emission Verificati . g
mission Verification Multi-property - - o Support T
i 1 Solutions
SmartScore / WiredScore H '
m Digital Infrastructure, Intelligent TREES E =’ 1 1 r- Alto CERO
TGB1 (] ]
Eotmeis I ; d r- Automated Report
I Alto CERO ": 1 ] : Itd ) . )
1 ] -
G Green Key / Green Hotel ——_— _d : : r Fault detection & Diagnosis Analytics Dashboard Multi Property
T Resource Efficiency, Environmental '| ) ) Vo Analytics dashboard
Management Analytics dashboard -~ A ] s
1 1 —
1 v e
GHG Protocol ' S~ @ Green Key / Green Hotel g N
GHG Measurement & Reporting H -
— r- Auto Certification
to -1 e
oo | BSTC . . . : ‘.. Automated Report Auto Certification Auto Report
EZ | sustainable Management, Fault detection & Diagnosis -2 —
Environmental Sustainability Analytics dashboard _‘:I - ‘E




ALTOTECH’S FLEXIBLE BUSINESS MODEL CAN BE LEVERAGED BY N

BOTH PROPERTY OWNERS AND INVESTORS

ALTOTECH PRODUCT & SERVICES

OFFERINGS EXAMPLES
S (g
E ‘% T ==
= £
: iller Plant System ir Conditioning System ndoor Air Quality Sensors
8 10T Devices Chiller Plant Sy Air Conditioning S Indoor Air Quality S
"\
: 52 =
= id et
1
Q:) Ventilation System Solar Power System Other Sub-systems
o
N B
Initial , E_ 3
Software M
Cost . A
Alto OS software User Interface: Web and mobile web applications
|~
@ & #B - ¢
Energy Alto Occupancy  Indoor Air Quality .
Alto Apps optimization GPT detection Optimization
(Basic and
3 Extended) D AD)
c % .#' ., Alto
o HERO
E Automatic Predictive =~ Load and Weather Fresh Air
% 9 Building Report Maintenance Forecast Optimization
Q
go .o P~
- - L2 @ ®
= Subscription Mai ;
w o G s D Software update 24/7 support
o o agreement B ppo
s L

AltoTech

OWNER-FUNDED MODEL

Payment of CAPEX

Installation and

maintenance of EMS

AltoTech

Property owner

Payment of OPEX

Annual MA + Apps
Subscription Fees

INVESTOR-FUNDED MODEL

Payment of CAPEX

Installation and

maintenance Payment of
o @ b
AltoTech Property owner Investors
15% 30% 55%
Shared
savings (US$)



TOTAL CO, REDUCTION  *1kwh =04999kgco,eq
AltaTech

o024 <= = wan 2,879,849

Performance € NT TREES PLANTED*

115,033 ...

“Energy management solutions have significantly reduced operational costs, BULDING
improved building performance and indoor air quality.” OPERATOR

TOTAL AREA =S PP, :
MANAGED Mﬁuﬂﬁm ' i 300K 3,400 23 $150K

5,752,849 Work orders Hotel room Properties Saved from manual

3 939 745 m2 : KWh streamlined managed managed operations
3 ) 5

Multi Property

RENEWABLE ENERGY B ¢ ATA MANAGEL

GENERATED @iy 5,441 68 VRV/VRF Chiller Plant

483,747 i /0 POINTS CONNEGTED
MBK Center ; 25,547 points

Devices

)]
774440 ... 2%

Air quality Chillers Hours of manual

Man-hours saved ok . -
maintained area optimized operation saved




Selected 2024 Site References A

AltoTech

Alto CERO (Water-side) Alto Multi Property & App

BHIRAJ TOWER at BITEC Bangna

Chulalongkorn Great Eastern,
EmQuartier

University Singapore

DEDE Netzero
Building

P ] »
(i
T

Thai Health
Promotion Building

VENCO: Centralized
Chiller Plant
Management Platform

e Energy Saving up to 40%
e Operational Efficiency
Improvement 300%

Plenary Mall The Crystal Ratchapruek



bd

8N\ S LATPHRAO
Projects & Opportunities e, 68+
Bangkok, Thailand Managed

moisy  Buildings

PHAYA THAI

HUAI KHWANG

Bank and Financial institutions

/

AN SN N 7 s / | PR Y ‘
@@ ~ DINDAENG “hauthy
/N G ' '4 i ¥ /F ~—
NoI (X [ ;

Central Rama 9
i ; ™ VY | j Rama 9
'\ @ SE P WA 4 P Sy g Pl * 95,988 sgm Managed =
‘ - ; = e CO2 reduced 350 tco2/Yr M
@ : W ' f e Fully Automatic Controls

Commercial Building

MBK )| /

Hotels

Factory

(lafineon @ | 4 DENSO

Hospitals

SUAN LUANG

7o JUANIYYOVNIES =

NOY Bhiraj Tower @Emquartier
Siam Phrom Phong
e Efficiency 17.2% Improved ) e 20% Man-Hour saving

T e N\ ¢ 140,000 sgm Managed : e Achieved WELL Standard

2} PN ZENN CO2 reduced.1,476 tco2/Yr ! e 49,732 sqm Managed 55
owTAGEE™ N\ Fully Automatic Controls ;

!1-"('“ ¢ Y | ; ‘ 4 \? OM-SUK (SUKHUMVIT-103) :§

‘\P.@F BITEC ; E
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AltoTech

7~ Solar Energy System —Global—
\
- NANO COATING TECH
nag L by Specializes in advanced nano coatings
@ : a bl | Reduce your carbon footprint and designed to enhance the efficiency,
saved energy costs with solar power durabillity, and functionality of surfaces

and energy storage solutions. across various industries, including

solar energy and construction.

Innovation energy-saving solutions for
asustainable future in water heating

Carbon Footprint Monitoring System and air conditioning.

carbon
form

Sustainable Water
Management System
Turn reduced carbon into maximum ceeceeeeee-—-—-

benefits by submitting data on
assessment platforms to apply for
environmental certifications.

Building Automation RGN
Lo

& Control System

., Alto CERO

Upto
40%
(]
on
Energy Savings
“Alto CERO" to help hotels to effectively A Al-powered Smart Waste Water

s oy i e in Treatment Management System
‘emission with loT and Al algorithms.

GREEN TECH

An advanced green and climate
technology that offers the lowest
operation cost for severely pulluted
wastewater.

Forest-Planting-as-a-Service

@ EcoMatcher

Helps property owners acheive
sustainability objects and engage with
customers and other stakeholders at
the same time.

o)

: Utilizing loT and Big Data for efficient
Electric Vehicle (EV) Sace > i N e v monitoring, optimizing up to
Charging Stations | 5 o 30% energy savings.

|/ POWER ; ' ‘ * el
ENERGY. x 3 < i o 1 i Waste Management

and Recyclin System

Liquid-cooled Uitra Fast Charging, the
fastest electric vehicle charging in the
world, delivers a maximum power
output of 720 KW. With just 5 minutes
of charging, it provide a driving range

of up to 200 km.
Digital Waste Platform that helps
S companies to shift from ‘dispose of

e - £ g to ‘manage’ their waste successfully.
S\
v hid b Electric Mobility System o) Qe >
. =

Urban Mobility

mMuvMmMi

MuvMi, an on-demand microtransit
service with 700+ EVs, powered by Al
dynamic route pooling, serving over 13
Mn passengers and saving over 2700
tons of CO2 (certified).

%
SUSTAINABLE ‘;-‘i'T @O ETRAN

DEVELOPMENT Transform your mobility journey to

the cleanest one.

sales@altotech.qi https://altotech.qi

A

AltoTech

—Global—



ALTOTECH IS IN A STRONG POSITION TO

TAKE ADVANTAGE OF A SUBSTANTIAL © Honerone
UNTAPPED MARKET
cHianeMa O+ T [EEWI
e ° South China Sea Telemax
PR VIETNAM ’ Environmental
- priLppines & Energy
Management
75+
BANGKOK MALAYSIA
=/
15+ PATTAYA SINGAPORE |
.INDONESIA ITEW 3+
University
14+
SAMUI 100+

8+  PHUKET

0 C&W Services

C&W Services
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AltoTech

GElSozb=asl

—
oty

"JOIN US IN PIONEERING THE FUTURE OF ENERGY
WITH Al. TOGETHER, WE CAN ACHIEVE

3
/ Q

SUSTAINABILITY AND EXCEED NET-ZERO > &
TARGETS“ PRESENTED BY
DR. WARODOM
KHAMPHANCHAI

AFFILIATED ASSOCIATIONS

CEO AND CO-FOUNDER

Thai WWW.ALTOTECH.AI
ESC( Association KWARODOM@ALTOTECH.AI
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Technologies

m Al Optimization m Smart Report
‘r..?_r‘ loT Integration Data Ontology
—

Global Research Activity

In Building Energy Management System

Data Analytics @ Certification Facilitation
il "

ML-Based
ﬁﬂ Data Analytics

Relative to other areas, there is a
N A scarcity of scholarly research focused on
optimizing HVAC systems

APAC

Highly active in the academic
research field, yet not many

Leaders in technologies and ‘
Al but not specialized in Hot HI‘ jor i
& Humid climate. o
Research Activity: Moderate

A il O B real-word implementations.
Real-World Implementation: Low =
Research Activity: High E—— / "I‘ or il
a o A
Research Activity: High
AltoTech —
Real-World Implementation: Low —Global—
] Real-World Implementation: Low
AltoTech

Superior in terms of features and real-world implementation,
especially in hot and humid regions. Not only pushes the
boundaries of deep research but also consistently pioneers
practical applications in real-world settings.

)
AA‘ i) | @ ‘
AL il B @
*Statistical data were derived from the review of 209 research papers. )

[1] A Review of HVAC System Optimization and Its Effects on Saving Total Energy Utilization of a Building
[2] A review of optimization approaches for controlling water-cooled central cooling systems




INVESTMENT TIMELINE AND FUNDRAISING OBJECTIVES

AltoTech Global is seeking US$ 8M in equity as part of its Series A fundraising
round to advance its Al research and development and expand further in SEA

Our fundraising journey

focuses on building a
sustainable future, evolving Expand into the Thai market Pre-Series USS$ 2. o
from single-building and develop a new platform ARound  Raisc¢ m
management to multi- for demand response a.nd Valuation US$10 M | po
. energy trading = (=]
property solutions, and ‘;\’;Npt"g;vg R
ultimately to smart ?Ity Completed product for  geeq US$ 25 '
management initiatives hotels, small buildings, Roynd Bt & - by 1Q 2025
smart cities, and field - o :
Hospital f’mﬂQEEN‘S‘QL esprint N3 i
i , Proceeds will be strategically deployed
i to develop cutting-edge Al capabilities
Developed Founders US$ 5 a5 N ) that will serve as the foundation for our
POC' product Round Raise o G global growth strategy
for hotels i <
FuTurecon [ siun N offi
» o @ reg:(s:fered
o
RISE‘\ SYN . (4 PHASE 1
" © : (2025)

PHASE 2
(2026)

PHASE 3
(2027)

_uesntt R



GROWTH THROUGH A MULTI-PRONGED APPROACH OF PARTNERING
WITH LOCAL SERVICE PROVIDERS AND SYSTEM INTEGRATORS

REGIONAL EXPANSION

HONG KONG: ASIA’S BUSINESS GATEWAY

Many high-rise buildings, >70% of projects under
construction, enterprises are lookingto
implement ESG practices and have high
willingness to try Al solutions

* Engage with property management groups
managing multi-property portfolios for market
validation and regulatory alignment

SINGAPORE: GREEN BUILDING PIONEER

A global leader in smart city development, high
#° concentration of buildings with mandatory
sustainability standards, high energy costs and
strong government support

* Focus on high-end commercial buildings and
green-certified projects due to strong

C:J:.Evooo’g '%

regulatory incentives
THAILAND: DOMESTIC CHAMPION
Headquarter with established clientele and = Target: > 20% - 30% market share in the energy
growing demand due to government support and efficiency and smart building sector
| incentives, rapid urbanization and construction, = Keyregions: Bangkok, Pattaya, Chiang Mai,
and a green building trend due to having one of Phuket, and Koh Samui
the highest energy costs regionally = Partnerships: Strengthen collaboration with local

Sls to expand service offerings

VAN

AltoTech

— Globol—

EXPANSION STRATEGY

1 SCALING INTO NEW GEOGRAPHIES
THROUGH PARTNER NETWORK

AltoTech Global plans to accelerate
market entry into new geographies
by collaborating with trusted local
partners, such as C&W Services in
Singapore, who will provide market
access, compliance support and
quick scalability

2 SCALING AS ATECHNOLOGY
PROVIDER TO SI PARTNERS

AltoTech Global aims to leverage its
strategic partnerships with Banpu
Next and other System Integrators
(SI) to become their Tech provider
and thus, highlight its advanced
capabilities in building automation
and drive adoption of its technology




U

ADOPTION OF SUPPORTIVE POLICIES WILL AID ALTOTECH’S GROWTH AltITi hop
oTec

Legend: I Favorable Modest In development slinpie el
TARGET
REGION Energy Efficiency Building Emissions E.ﬁﬂ Building Codes f@_? Energy conservation Q Net Zero Buildings
= Drafted the Energy Efficiency Plan s Aims toreduce5 316 Ktoain = Thailand's BEC 4.0 covers 903 = TheEEP2022 includes * Thailand's Energy Ministry
THAILAND 2

HONG KONG

(EEP) 2022-37 aiming to promote
its energy efficiency. The EEP2022
specifies a target of 36% energy
intensity reduction by 2037 - base
year 2010

= Singapore targets to reduce its
emissions intensity by 36% from
2005 levels by 2030, and to
stabilise emissions to peak
around 2030

Developed Climate Action Plan
2050that targets to be carbon
neutral by 2050, promoting
adoption of energy-efficient
technology in buildings

Launched the new Energy
Efficiency and Electrification
Working Group (E3WG) in May
2024, focusing on the Industry,
supply side efficiency, buildings
and appliances, and transport

The Vietnam Energy Efficiency
Program (VNEEP 3), issued in
2019, aims for 90% of cities and
provinces to develop energy-
saving and efficient programs by
2025

the commercial and
residential sector,
contributing 15% to total
energy saving by 2037

Launched SGBMP?in 2021
with the target to have at least
80% of buildings (by floor
area)in Singapore to be green
by 2030

Developing legal frameworks
to enhance energy efficiency
in buildings and appliances
while promoting systematic
decarbonization efforts

Targeting emission reductions
of 1.9 Mt of CO, in the
commercial building and
25.9 Mt of CO, in the
residential building sub-
sector through energy
efficiency efforts by 2030

Vietnam launched the NDC
Roadmap for a low-carbon,
climate-resilient building
sector, targeting a8%
reduction in GHG emissions
by 2030 (11.84 Mt CO;)

government and private
buildings’, featuring web-
based tools and promoting
equipment standards and
labeling for capacity buildings

In 2021, BCA® Green Mark
Certification Scheme is
updated and became
mandatory for buildings over
5,000 m?

Introduced BEAM Plus
Certification, avoluntary
private sector initiative
administered and recognized
by the Hong Kong Green
Building C ouncil (HKGBC)

Limited incentives exist,
highlighting the need for
stronger policies to prioritize
green buildings in the future

In 2010, VGBC introduced
LOTUS, the only certification
fully compliant with
Vietnamese building codes,
with no recent developments

voluntary and complementary
programs to promote energy-
efficient appliances and
develop HR for hiring Energy
Auditors and Managers

The Energy Conservation Act
mandates industry sectors to
report energy efficiency and
grants training for energy
managers

To reduce commercial
buildings' electricity
consumption by 30% to 40%
and that of residential
buildings by 20% to 30% from
the 2015 level by 2050

Launched in 2023 under
government regulation, the
Energy Conservation
Program promotes energy-
efficient technology and
investment

Developing Voluntary
Agreement Program (VAS) to
encourage the use of energy
saving and efficiencyin the
industrial sector

Note: [1] from 2009-22; [2] Department of Alternative Energy Development and Efficiency; [3] Singapore Green Building Master Plan; [4] Building and Construction Authority
Source: AWR Lloyd analysis, Government website, Press

piloted a Net Zero Energy
Building (ZEB) within the
DEDE?building, utilizing
innovations like loT, smart
technology, Al, and big data

Since 2018, BCA has promoted
ZEB underthe Super Low
Energy Programme, but
adoption remains under 2%

Hong Kong’s Climate Action
Plan 2050 targets net-zero
carbon emissions for new
public buildings by 2030 and
all new buildings by 2050

Net Zero Buildings regulations
lack recent updates, with
ongoing challenges in market
readiness and technical
guidance

Local progressin low-carbon
building development has
beenrelatively slow without
specific mandatory regulations

AWRLLOYD |



RISING DEMAND FOR SUSTAINABLE BUILDINGS AND ENERGY
EFFICIENCY WILL UNLOCK RAPID GROWTH OPPORTUNITIES

‘!

S

/7

ASEAN’S ENERGY DEMAND SURGE

ASEAN's energy demand is projected to
grow almost 2x by 2050, driven by
urbanization, population growth, and
rising living standards. Buildings will
account for nearly 50% of electricity
demand growth by 2025

t/A

r GOVERNMENTREGULATIONS AND POLICIES

Southeast Asian governments are
tightening energy efficiency standards
and building codes. For instance,
Thailand's Power Development Plan 2024-
2037 features an updated energy
efficiency strategy

7

I\

AltoTech ¥

~— Globaol —

— RISING COOLING TECHNOLOGIESDEMAND —

With strong growth in the number of
buildings and rising appliance ownership,
the stock of air conditioners in SEA
projected to grow ninefold, from around
30 Munits in 2020 to 275 M units in 2040.
Introducing energy efficiency appliance
can temper rising carbon emissions

A

RISING ENERGY PRICES

According to FTI', the industrial sector
faces a20%rise in production costs due
to higher energy prices. Energy
management systems are key to reducing
costs, providing long-term value
investment and net-zero goals

r  CORPORATE COMMITMENTS TO NET-ZERO

Many companies are setting ambitious
net-zero targets, investing in energy-
efficient building designs and operations
to reduce their carbon footprints and
implementing green building
certifications such as LEED?

PUBLIC DEMAND FOR SUSTAINABLE BUILDINGS

Growing environmental concerns and
increased awareness of climate
change are leading people to seek for
eco-friendly living spaces, prompting
developers to prioritize sustainability in
building designs

r ADOPTION OF GREEN BUILDING STANDARDS

Green-certified buildings in ASEAN
show 20-70% lower energy use than
uncertified ones. All ASEAN countries
now enforce or develop energy
performance standards for air
conditioners and other appliances

d

i

RETROFITTING EXISTING BUILDINGS

|I'
",:ﬁﬁ*’-' < energy use by 30%, making it the

Companies are upgrading buildings for
energy efficiency. Keppel's renovation of
Keppel Bay Tower in Singapore cut

country's first zero-energy commercial
building with smart HVAC

GROWTH IN ENERGY EFFICIENCY TECHNOLOGY

The ASEAN building digitalization market,
though still in its early stages, is expected
to grow significantly. In 2022, about 30 M
smart meters were installed across the
region, and many pilot projects are
underway

Note: [1] The Federation of Thai Industries; [2] Leadership in Energy and Environmental Design
Source: IEA, ASEAN Centre for Energy, World Economic Forum

AWRLLOYD |
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ALTOTECH ORGANIZATIONAL STRUCTURE

Team and capabilities: 29 professionals skilled in Engineering, Al, and business development

Management Team

Chief Executive and Technology Officer

A

AltoTech

— Global —

» Human Resources

Vice President of Engineering

Management and Engineering Team

Head of Procurement
Procurement Team

Customer Support Lead
Customer Support Team

Energy Engineering
E— Manager
Project Team (W ster-side)

loT Engineering
— Manager
Project Team (Alr-gide)

Energy Engineering
Manager
QAand Delivery/ Training
Team (Water-side)

Energy Engineering
Manager
QAand Delivery/ Training
Team (Water-side)

Note: [1] Sustainability and International partnership department led by Chief Executive and Technology Officer (Management team)

Vice President of Data & Al
Management and Al & Data Team
loT Development & Multi-
- Agent Systems Lead
lof Team
AlDevelopment
Lead
Product Al& Data Team
Software Solution
| Architect/ Tech Lead
Software Development Team
Sustainability
Lead’
Management
AlResearch
I Engineer Lead
Product WS Team
ux/ul
Lead
Product UX/ Ul Team
Engineering
S— Research Lead
Product AS Research Team

Chief Strategy and Operation Officer

Management Team

TechnicalSales
Engine ering Lead

Sales Team

Brand
Manager
Marketing Team

Senior Administration
Officer

‘Back of House Team

Senior Accounting
Officer

Accounting and Finance Team

Team'

AWRLLOYD |
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OUR AWARDS N

AltoTech

We’re proud to be the winners of many awards and being trusted by well
recognized judges, investors, and partners

2024 G2

CLivaTe TEcH TOP
STARTUP E]T svz
JARENA A TecHnasiA 100, i

) APAC 2024
Holon IO P

Techin Asia Info Pacific Climate Tech 2024 Echelon X Top 100 Startup

Secured the Grand Prize at the Startup Arena Received Top 100 award atIndo Pacific Climate Tech by Holon IQ Recognized as Top 100 Startup award at Echelon X
Pitch Battle Finals, triumphing over more than (Quacquarelli Symonds)
300 participating startups

NIA DEEP Ti U.S. DEPARTMENT OF

NEBATION  dlepa QENERGY trueSG\ -r hadana = Microsoft

INN VATION & YOUN >
@t B, e, (o Qoo




Chiller Plant Operation : Manual Operated N

AltoTech

—Global —

° Chiller 4 Sets :
o CH-01,02 Capacity 250 RT = 2 sets is Running
o CH-03,04 Capacity 130 RT = 2 sets off
Valve CH-01,02 on status follow CH-01,02 on (Ok)
Valve CH-03 on status but CH-03 off (Not Ok)
Valve & Chiller : CH-04 status off (Ok)

Y N ’ hailEnRg “msfilllanndmmia Chiller i luueusdl Chiller tinag)”
it HLL%' N dwwaiunfinn1s By Pass luwau Chiller #illa flgaungfl

“Chilled Water Supply godiu”




Chiller Plant Operation : Auto Control by CPMS N

AltoTech

— Global —

TOOLING TOWER | COORING TUWENR dasr
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Traditional control logics for BAS, CPMS

Need explicit program e.g. PID, On/Off, or Float Control

Flowchart

Chiller
command
issued toru
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Traditional control logics for BAS, CPMS

or Float Control

Need explicit program e.g. PID, On/Off
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PID vs MPC vs RL
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Smart Energy Management System

Strategies

Technologies

Description

Potential
Energy
Performance

Smart Energy
Management
System

ACMV
Optimization

Holistically optimize the sequence
control and set points control of each
equipment of ACMV system to
minimize  the  system  energy
consumption.

H

Model-Predictive
Control

An intelligent control system that can
analyse a building’s energy efficiency
so that developers can optimise the
building’s energy performance and its
occupants can enjoy a better indoor air
quality.

Continuous
commissioning

An ongoing process to resolve
operating problems, improve comfort,
and optimize energy use.

Retro-
commissioning

A systematic process to improve an
existing building's performance. Using
a whole-building systems approach,
retro-commissioning seeks to identify
operational improvements that will
increase occupant comfort and save
energy.

loT integration
with BMS

A system that collects real-time
information on a building’s energy and
water consumption and analyses it
with patterns of human activities so
that energy consumption from its
fixtures and appliances can be
optimised.

Building Energy
Management
System (BEMS)

An integrated building energy
management system that helps
measure, monitor and manage the
building performance and empower
stakeholders to drive energy smart
behaviour.

Personality-
based EMS

An energy management system for a
building that takes into consideration
its occupants/users’ behaviours and
personalities. The results of the
analysis will determine the pattern of
energy use and optimise energy
savings.

Fault detection
and diagnosis
system (FDD)

A measurement science that enables
automatic detection and diagnosis of
equipment faults, sensor failures, and
control errors in the ACMV systems of
buildings. The resulting fault detection
and diagnosis (FDD) software ("FDD
tools") will utilize existing sensors and
controller hardware, and will employ
artificial intelligence, deductive
modelling, and statistical methods to
automatically detect and diagnose
deviations between actual and optimal
ACMV system performance.

BIM Integration
with Energy
MM&V

This system will “merge” or “integrate”
a virtual three-dimensional model of a
building with a model of its energy
consumption using a series of
measuring tools. By putting both
models together, building
professionals can analyse the
measurements as well as patterns of
energy consumption and create
simulations that attempt to reduce the
energy consumption to a minimum

Demand
ventilation
controls

An integral part of a building’s
ventilation design. It adjusts outside
ventilation air based on the number of
occupants from the occupancy
sensors, and the ventilation demands
that those occupants create.

Data-Driven
Modelling and
Real-Time
Optimisation for
Chiller Plant

A model that optimises the energy
performance / consumption of an air-
con chiller plant by tracking and
analysing real-time data, and then
identifying the patterns of human
usage for optimal energy performance

Weather sensing
and adaptive
controls

An integral part of an ACMV
Optimization. It enables the system to
take predictive or proactive action
necessary to properly adapt to the
variable volatility in weather to reset
the operation set points to save energy
consumption.

Machine
Learning Model

A system that tracks building
occupants’ thermal comfort with
wearable devices (e.g., wristband and
smart watches) to sense their vital
signs (e.g., heart rate and skin
temperature). With the collected data,
the system can then adjust the
building’s air-condition system and
room temperature for better energy
efficiency without compromising its
occupants’ comfort.

Building and Construction Authority

SUPER LOW ENERGY BUILDING
TECHNOLOGY ROADMAP



_ Overview of Buildings
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