T EAI\,I G H [] U PNEWSLETTEH

VOL. 17 NO. 1, JANUARY - MAY 2025

[on1ana:znoaunanislugnnIna
Opportunmes and Chailelbges m[the Digital Era

1o Al finuonnsauuyue : Tonnana:zaowiinieiugnniana
NSTUANYI AlphaGo Zero i

When Al Thinks Outside 'Human Box': : o Opportunities and Challenges

The Case of AlphaGo Zero — e = in the D|g|ta| Era

A.AS.0SANA NUNUNABY ! o / L

Professor Dr. Worsak Kanok-Nukulchai e F]ELI_UO?M 5un§_§”1}j LJS:?’LUIY']hu']I”\UQﬂS ;
usun NU AdUBaMY [DUIUgSTIiDUA lIVIUINUN
910A (UHBU)
Mr. Chawalit Chantararat, Chief Executive Officer,

| TEAM Consulting Engineering and Management
Public Company Limited

w.s.u.anlan$ou (Climate Change Act)
fiuunuantriivadssieRUSNuIGEIUSGAONSSY
gtiunsinu Low Carbon Solutions
The Climate Change Act and the New Role
of Engineering Consulting Businesses

| as Leaders in Low Carbon Solutions
nS.gwrun 3s1na

4 Dr.Supattana Wichakul @




2 ANN1Y | CEQ's Greetings

ansurny
Contents

NNNg | CEO's Greetings
Auveuisn | Our TEAM
ABUDNNSOUNUNU | Talk with TEAM
iUnyuUau | Different Facets

Expert Talk

AuIfoduAu | CSR

yUBUBNONU | Inside TEAM

fuSnu Advisers:
ACUBOAR JUNSSAU
NS.0NBIA &s:=ya

Mr. Chawalit Chantararat
Dr. Aphichat Sramoon

USSfU18N1sUSHs Executive Editor:
ACUAR AUAS
Mr. Sita Tansiri

NOJUSSIU1SNIS Editorial Team:
Us:Iw osstuwstu
thetnainuauwus 1a:3oansounns
Investor Relations and Corporate

Communication

faUunssu Graphic Designer:
NNS1 UNagywIL

thotnadnuauwus a:doansouAns

Investor Relations and Corporate

Communication

TEAM Consulting Engineering and
Management Public Company Limited
151 Nuan Chan Road, Nuan Chan,
Bueng Kum, Bangkok 10230, Thailand
Tel: +66 2509 9000

Fax: +66 2509 9090

E-mail: teamgroup@team.co.th
Facebook: TEAMGroupConsulting

Website: www.teamgroup.co.th

[onvana:nowuninielugnndna
Opportunities and Challenges in the Digital Era

Tulanilagiuiifimadenlosfunniy
wmaluladidndunumedsgosienssi
Tinuaznaigsna ANussalunsysu
FauazAviumsUisuudasionaedu
faduiAyfiesihwesdnsluganuduie
U%@’m@ﬁuslumiﬁm’?mﬂﬁmﬂzyfymi:ﬁwi
(Al andaelunszuaunisineu Tneas
deuinnssudayanuscivg Fuuniel
duwnundnlunsh Al T4l udunew
1139110140 1ATINITUATNUIBITUAI
TuesAns Lﬁmﬁmﬂi:ﬁw%mwmaqﬂmm
anauyu Mahwaluladdindunumeee
gosian3vigans ANuEIIalunsUsus,
waziiumaAsuuasionmeduiads
fAnazihweednsluganudise

TEAM GROUP Newsletter aviuil 5y
AesiAann A.A323ANA AuAYARTY auen
\F00 1le Al AnueAnIauLywe A%l
fAinw AlphaGo Zero lupedui Wayuues
AomppauiuanaLmMFy Usshu Toma
LRZANUYIINIEIBITIAlUEARINE Law
AMYIAA JUNTTAN AINNIAIBABANY
“fuvedts” ﬁa:ﬁnauaimamsﬁwﬁmﬂ
fruungoth 017 Tasomsdimadaiun
nanuazoaniuUTzuUneMihvhuuazszuy
sruehuilon: TusanuoenjemnEmuAs
uonuwIAUALhNIzYAS Tasensdnih
wwuUguRMInsaignian (EAP) Bouthan
IRANS lATIMIRAN Tz UURAMUTaLANTA]
imslnadalusi@luguihmaldfon: fuean
pousne lATsmsdouuan Usulge uaziiiu
UszAnsawszuunnainanwiimelng
SalusiAluguihenuasing

PmiuwuAureaul Expert Talk lag
Ag. g 31na ez luvianuidadu
W3 mimﬁﬂmmammwgﬁmmﬂ fiaz
nanau uazavuayulilszmdlve @wnsa
vssgtdmuienisuasy AUi3eunszan
(CHG) anBiiurud (Net Zero) aelud
ALA. 2065 W30 W.A.2608 Foluil 2567
vinldtunzidowiduniieniamouua:
MUTDUMYLIDUNTZANITZAUBIANT UTWN
FowSouliusnsluouiitinmimuieansau
uRzgIARAEAiles Mefiuuuazidornay
AMAIN URzNBUUINMIBWTUEAAUgNAT
nAY

In today’s more interconnected world,
technology plays a major role in our lives and
businesses. The ability to adapt and keep
up with change has become a key factor
in leading an organization to success. The
company is committed to applying Artificial
Intelligence (Al) innovation in the work process
by establishing Innovation and Atrtificial
Intelligence Department (IAl). The IAl is the
leading core department in applying Al to
the work process of projects and various
departments in the organization to increase
the efficiency of employees, including reduce
costs. As technology plays a major role in
business operations, adaptability and keeping
up with changes become key factors that will
lead organizations to success.

In “Different Facets” Professor Dr. Worsak
Kanok-Nukulchai discusses about “When
Al Thinks Outside the Human Box: A Case
Study of AlphaGo Zero”. In “Talk with Team”
by Mr.Chawalit Chantararat shares about
“Issues, Opportunities and Challenges for
Businesses in the Digital Era”. In “Our TEAM”
Column presents important water resource
projects, such as Master Planning and Design
for Eastern King Dike the Bangkok Metropolitan
Administration, Emergency Action Plan (EAP)
for Pasak Jolasid Dam, Lopburi Province,
Project for the Development of an Automatic
Long-distance Water Situation Monitoring
System (Lower Eastern Coast Basin), and
the project of Rehabilitated and Improved
Automatic Remote Water Situation Monitoring
System (Yom and Nan).

In addition, The Climate Change Act,
which will drive and support Thailand to
achieve the goal of net zero greenhouse
gas (GHG) emissions by 2065 will be shared
by Dr.Supattana Wichakul in “Expert Talk”.
The Company has been registered as a
corporate-level Greenhouse Gas Validation
and Verification Organization in 2024;
therefore, the company is ready to provide
engineering and related business consulting
services with a quality team and experts and
provide excellent services to all customers.

@W

(Mr.Chawalit Chatararat)
Chief Executive Officer
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TEAM Consulting Engineering and Management PCL.
or TEAMG is the leading national and regional engineering
consultant company. Our vision is “To be a regional solution
provider and innovative business developer”. The services
include transportation and logistics, water resources, building
and infrastructure, environmental management, and energy.
We also offer and invest in the related business, for example,
engineering procurement and construction contract (EPC)
and asset information management which employs the Digital
Twin model, etc. The company’s consultancy services in the
present also emphasize the climate change and greenhouse
gas emission which involve the Project Design Document (PDD),
acknowledgement in the project area and document preparation,
certification and validation of carbon footprint for organization
(CFO), greenhouse gas validation and verification of the project
or Thailand Voluntary Emission Reduction Program (T-VER) and
carbon credit trading. Our services substantiate the business
preparation to be the comprehensive consultant and related
business company with complete dimension of services.
TEAMG'’s outstanding projects are listed as follows:
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Master Plan Study and Detailed Design on Flood Protection and Drainage Systems

in the Eastern Part of Bangkok, Focusing on Areas Outside the King Dike.
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Project Owner : Drainage and Sewerage Department

The eastern part of Bangkok, including the districts of Nong Chok,
Lat Krabang, Khlong Sam Wa, and Min Buri, is a low-lying area with
a high risk of flooding from water overflow from the northern regions
such as Pathum Thani, Ayutthaya, and Saraburi. This is due to the
area's physical characteristics, which limit the drainage of water into
the Chao Phraya River, as well as the underdeveloped drainage
system that lacks connections to the lower regions, such as Samut
Prakan and Chachoengsao.

The main problems in this area stem from the impacts of
urban development, which create barriers to the flow of water.
This includes the construction of Suvarnabhumi Airport and
industrial estates surrounding the area, as well as the development
of communities and transportation systems that have reduced
natural floodwater areas. Additionally, climate change has led to
heavy rainfall and frequent flooding, such as in 2005 and 2022,
further increasing the risks from natural events and urban growth.
Moreover, the area faces limitations in flood protection and drainage
systems, which currently lack a comprehensive management plan,
especially inintegrating water management with the Royal Irrigation
Department's plans.

To address these issues, the project aims to investigate and
study the design of flood protection and drainage systems in the
eastern part of Bangkok outside King Dike. The project covers two
main areas: the project area, approximately 486 square kilometers,
and the study area covering the areas of Bangkok and Samut
Prakan. The project will involve developing a Master Plan for
managing drainage systems in the area, designing and
constructing flood protection and drainage systems,
developing tools for monitoring and supporting water management,
and conducting an operational plan for managing drainage systems
and water circulation in both the project and study areas.
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The expected outcomes of the project are the development
of a comprehensive water management master plan, the
development of flood protection systems that support future
urban development, integration of water management with the
Royal Irrigation Department's plans, and reducing the risks and
damages from flooding in Bangkok and the surrounding areas.
This will enhance the effectiveness of water management and
strengthen sustainable water management practices in the area.
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The Emergency Action Plan (EAP) for the Pa Sak Jolasid Dam, Lopburi Province.
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Project Owner : Royal Irrigation Department

The Pa Sak Jolasid Dam is a vital infrastructure for mitigating
drought and floods in the Pa Sak River Basin, covering four provinces:
Phetchabun, Lopburi, Saraburi, and Ayutthaya. It was constructed
based on the visionary foresight of King Rama IX, who emphasized
water management as a means to enhance the quality of life for the
people. Although the dam was designed to meet robust engineering
standards, natural disasters such as heavy rainfall, flash floods,
and earthquakes remain significant risks. In response, the Royal
Irrigation Department initiated the "Emergency Action Plan (EAP)
project, assigning a team of experts to collect critical data, including
hydrology, dam engineering, and readings from dam behavior
monitoring instruments, to assess risks and stability. The project
incorporates advanced technologies, such as dam break simulation
under different scenarios and flood impact assessments using
mathematical models, to evaluate potential dam failure scenarios.
Additionally, downstream areas are surveyed to analyze impacts,
and digital mapping is developed. The project also includes public
hearings and knowledge-sharing sessions with relevant agencies.
The final outcome of the project will be an "Emergency Action
Plan," a crucial guide enabling agencies to effectively respond to
emergencies, minimize impacts, and reduce harm to the public.
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Water Monitoring Telemetry System Development (Lower Part of Peninsula-East Coast Basin) Project
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Project Owner : Department of Water Resource.
The purpose of this project is to enhance the efficiency of water

management in the Lower Part of Peninsula-East Coast Basin,
addressing flood and drought problems as well as providing
advanced water situation forecasting.

Key tasks within this project include:

e Study and design of the network of 23 hydro-meteorological
gauging stations 15 remote stations will measure rainfall water
level (discharge) including CCTV cameras, and 7 remote stations
will measure rainfall.

e Procuring and installing remote stations.

o Establishment of permanent bench marks

o Digital Elevation Model: DEM

e Procurement and installation of software and hardware at
master and remote
stations including system testing to evaluate its compliance

e Study and development of a mathematical model including
decision support system (DSS)

e Study and design of data communication network.

o Data linkage from the Department of Water Resources’
early warning system.

e Study, survey, checking, analysis and design of network
including locations of hydro meteorological gauging stations
linking to those stations under telemetry projects of related
agencies.
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o Study central database system, central processing system, data presentation system for monitoring, checking and watches,
display system via web applications/mobile applications, computer systems and other related systems including system operation
and maintenance

o Organization of public relations (PR) activities for one day to disseminate the project information to the officers and local
people.

The expected outcomes include a robust monitoring network, mathematical models, and a decision support system for optimizing
water management, increasing efficiency, monitoring, and forecasting. The system will improve prediction accuracy and speed,
effectively mitigating disaster impacts.

The project budget is 36,350,000 THB, with a 300-day implementation period. The project is managed by the Division of Water
Analysis and Assessment Division, Department of Water Resources

Increasing efficiency, monitoring, forecasting and decision support systems, the project will enable optimized forecasting and
reporting, efficiently reducing disaster damage.
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Maintenance, improve and increase efficiency of the automatic remote water monitoring system
in the Yom and Nan river basins Projects
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Water Technology Stream: Strengthening the Water
Situation Monitoring System in the Yom-Nan River Basins

Amidst the challenges of natural disasters such as droughts
and floods, effective water resource management plays a key
role in the nation's development and the security of its people.
The Department of Water Resources recognizes this importance
and is advancing the "Repair, Upgrade, and Optimization of the
Automatic Remote Water Monitoring System in the Yom and
Nan River Basins" project, which aims to modernize the existing
system that has beenin use since 2011. This project willimprove
accuracy and expand the coverage of the system, focusing on
the Yom and Nanriver basins, which are vital in northern Thailand.
This project is not just a repair effort, but also involves installing
and upgrading new equipment and technologies, including:

o 15 remote stations will measure rainfall water level
(discharge) including CCTV camera.

e 7 remote stations will measure rainfall.

o Mathematical models

e Decision Supporting System

These systems will work together like a "pineapple eye"
to monitor water conditions in real time, enabling rapid and
accurate forecasting and disaster warnings. The monitoring
stations will be installed in both the main river basins and
tributaries, covering key community areas such as the Yom and
Nan rivers, as well as vulnerable urban economic zones.

Expected outcomes from the project include:

« An efficient water management system

e Reduced damage from disasters

e Easy access to water condition data for the public
This will lead to improved quality of life and long-term national
stability.
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The fields of engineering, architecture, and construction
have seen continuous technological advancements since
the Industrial Revolution (circa 1900). In the past decade,
these developments have accelerated at a remarkable
rate, driven by rapid improvements in computing power,
including storage capacity, memory, and processing speed.
Additionally, advancements in sensor technology and
wireless telecommunications have significantly transformed
the industry, evolving faster than ever before.

Executives, architects, and engineers must be aware of
these changes, adjust their mindset, and develop a high
level of flexibility. They need to adapt swiftly to align with
technological advancements and innovations, especially
disruptive technologies, which are rapidly and significantly
reshaping business operations and human behavior.

Following the use of Slide Rules and Programmable
Calculators, engineering analysis using the Finite Element
Method (FEM) has become significantly more convenient
and efficient. This advancement was made possible by the
development of desktop computers, which began to match
the capabilities of micro and mainframe computers from earlier
generations. Over the past decade, we have increasingly relied
on various modeling techniques to analyze and compare multiple
engineering scenarios. This capability allows us to arrive at
well-considered, precise, and cost-effective solutions. Going
back to line-by-line calculations with VisiCalc or Excel is no longer
practical, not because we work less hard but because our tasks
have become much more detailed than they were ten years ago.
Now, we use powerful notebook computers that are even more
advanced than the old mainframe computers.
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A simulated analysis of force, heat, and deformation using the Al model Dimon, which simplifies complex engineering calculations
Dimon was created by Al that has learned from thousands of engineering cases, allowing it to identify patterns and develop
its own analytical models. This enables fast and highly accurate problem-solving (Mingling Yin, Johns Hopkins University, 2024).
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Quantum Computing and Block Chain Technology will
transform how massive amounts of data are stored and
processed, allowing for highly accurate analysis while ensuring
strong data security. When Al learns from this vast data along
with decades of accumulated human knowledge and complex
computational methods, it can perform advanced analyses and
calculations at least 50 times faster than humans, according
to the US National Science Foundation and Johns Hopkins
University (Jan 2025). In the next 10 years, as Al develops into
Artificial Super Intelligence (ASI), as referenced by the CEO of
SoftBank, it is expected to process text, numbers, case studies,
reports, and visual content 10,000 times faster than humans.
Unlike people, Al does not take breaks, sleep, or get sick,
with its only limitation being a power outage.

AOUATIAININERNUTU T U YOI IAINT

Leaders of companies in the construction industry, including
engineering consulting firms, architectural firms, and construction
contractors, are well aware that failing to develop their
organizations and personnel with the knowledge and skills to
integrate Al into their work will inevitably leave their companies
behind.

Executives must have a clear vision and set a strategic
plan for technology transformation by allocating sufficient
resources, including funding, personnel, time, and technology.
This includes hardware, software, models, and Al models to
support development effectively. A dedicated core unit should
be established to oversee the adoption and implementation
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of digital technology and ensure the timely transition to new
technologies. This will enhance efficiency in design, analysis,
calculations, drafting, reporting, and construction management,
leading to lower overall costs, faster operations, and consistently
high accuracy and quality. It is essential to maintain a database
and knowledge base for future generations and Al to learn from
and continue developing sustainably.

Organizations should provide ongoing training and workshops
to share knowledge and experiences with employees.
This will help them re-skill and up-skill to keep pace with
rapidly evolving technology. Employees should be encouraged
to integrate new technologies and Al into their work across
various projects, making them a core part of daily operations.
Those who continuously develop their skills should be
recognized and rewarded with advancements in their
technology competency level, along with appropriate salary and
compensation adjustments.

A key consideration is ensuring the security of data and
knowledge by carefully managing access levels based on

their importance. Sensitive information should be protected
from leaks and made accessible only to senior employees.
To enhance security, Al should learn through Retrieval-Augmented
Generation (RAG) to filter and control data exposure. Additionally,
organizations should establish clear Al usage policies, with the
IT department responsible for setting guidelines, monitoring, and
enforcing strict controls.
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Jo Al ANUBNNSDUUUYE : NSTUFANYI AlphaGo Zero
When Al Thinks Outside '‘Human Box': The Case of AlphaGo Zero
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Professor Dr. Worsak Kanok-Nukulchai, Fellow of the Royal Institute of Thailand

Professor Emeritus, Asian Institute of Technology, Patumthani, Thailand
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This paper examines the revolutionary development of
AlphaGo Zero, a pivotal advancement in artificial intelligence
that demonstrated Al's capacity to learn and innovate entirely
independent of human knowledge. Through analysis of its
development from the original AlphaGo, its decisive victory over
its predecessor, and its subsequent influence on developments
like AlphaFold and AlphaGeometry, we explore how Al can
transcend human limitations by learning solely from its own
experience, without relying on human expertise or historical game
records. The paper argues that AlphaGo Zero represents a crucial
step toward Al systems that can think truly outside the 'human
box," while acknowledging the unique value of human creativity
and intuition in this new era of Al development.

In October 2017, an artificial intelligence breakthrough quietly
surpassed what was already considered a historic achievement
in Al development. AlphaGo Zero, learning solely through
self-play without any human input, defeated the original
AlphaGo - which had famously beaten world champion
Lee Sedol - ina 100-game match without losing once (DeepMind,
2017). This remarkable achievement wasn't just about gaming
superiority; it demonstrated something far more profound: Al's
potential to develop knowledge and strategies entirely outside

the realm of human thinking (Tian, 2017).
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fivanngnfiiiies 10° gULUY (Tian, 2017) Anududeuivinli
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lu A.A. 2016 AlphaGo &51sUsziRFIERTAI8AITIBNTUS
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mpmsaiiaiensusanuaulasgonionne douluiiou
AaNAN A.A. 2017 AlphaGo Zero lFSumsimniudisuuifn
fumnsssanld fMemazuiuEsudinumnalaznaiesnim
gty AlphaGo Zero Mandes 3 fulunisfindudae
nsiaufu Clones wousates ldoAsasvsedoyaainuyed
HAMTUTeT UM NIt uE 9ANuUTza A la0geBo 1ile
AlphaGo Zero 1en9uz AlphaGo Faidu Al qunoulumefeIiy
eoehoanysaluuy Mmenzuuu 100:0 (DeepMind, 2017) HASWST]
fodundngrudoussdndfuaaoliiuin win Al f8as:
lumsisauilavlignardndisnseuanuiuazdszaunisaives
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uinnssuiimileondt Al fFeuiannuysdlfodoivediAy
(Tian, 2017; Purtill, 2023)
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A71 30 auny (DeepMind, 2017) AlphaGo 19 deep neural
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fijrumsmenansauInndl 200 &uawilan (Byford, 2016)
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Tuwnudi 2 veomsudedupsoiu AlphaGo ldasesuusie
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Tn:z uasvhefigaAfigad madunmniidunyuaddnyiiilug
Toguzues AlphaGo uinuiy

Wawwway | Different Facets 13

The journey to this breakthrough began with the original
AlphaGo's historic match against Lee Sedol in March 2016,
where the Al made its famous "Move 37" that defied human
convention (Purtill, 2023). Yet, in the same match series,
human champion Lee Sedol demonstrated with his own brilliant
‘Move 78" that human creativity remained undiminished.
This interplay between machine innovation and human ingenuity
set the stage for AlphaGo Zero's development - a system that
would learn to think entirely outside the human box while par-

adoxically highlighting the unique value of human creativity.

Background of Machine-Human Competition: From
Chess to Go

The journey of competitive Al began with chess, culminating
in IBM's Deep Blue victory over world champion Garry Kasparov
in 1997. However, the ancient game of Go presented a far
more formidable challenge. While chess has approximately
10* possible positions, Go's complexity extends to 10"
configurations - more than the number of atoms in the known
universe (Tian, 2017). This complexity made Go resistant to
traditional computational approaches thathad succeeded in chess,
requiring a fundamental breakthrough in Al methodology - one
that would ultimately lead to the development of AlphaGo Zero's

revolutionary self-learning approach.

The Original AlphaGo: Learning from Human
Knowledge

The original AlphaGo's development followed a traditional Al
approach of learning from human expertise (DeepMind, 2017).
It trained on 30 million moves from expert games using deep
neural networks - the same technology that powers modern
image recognition and natural language processing. This led to
the historic match against Lee Sedol, which became a defining
moment in Al history.

The match, held in Seoul over seven days in March 2016,
captured global attention with over 200 million viewers worldwide
(Byford, 2016). It was a testament to both machine capability
and human ingenuity.

As shown in Figure 1, the historic confrontation featured
DeepMind's representative Aja Huang placing stones on
behalf of AlphaGo, while Lee Sedol played in person, with the
game state displayed on a monitor between them. The match,
held in Seoul over seven days in March 2016, captured global
attention with over 200 million viewers worldwide (Byford, 2016).
It was a testament to both machine capability and human

ingenuity. During Game Two, AlphaGo made its now-famous
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AlphaGo vs 18-Time World Champion

Challenge Match (Best of 5) on March 9-15, 2016
,-(.;.

AW 1 msutsTuAsaUsEIRmans sty AlphaGo fu Lee Sedol goundavevlan 18 auediodouiiuiay a.A. 2016 Iy Aja Huang (178)
saunupey DeepMind 2wnanauni AlphaGo mwunsauaavazyansaizes AlphaGo (918) uaz Lee Sedol (731) [ﬁim/admw . Google DeepMind]
Figure 1: The historic AlphaGo vs. Lee Sedol match in March 2016. DeepMind's representative Aja Huang (left) places stones on behalf of AlphaGo
against 18-time world champion Lee Sedol (right). The match, which ended in a 4-1 victory for AlphaGo, was watched by over 200 million viewers
worldwide. Insets show AlphaGo's avatar (left) and Lee Sedol (right). Source. Google DeepMind.
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uazANuEsuroouysdlumslisouwiine 4 memaAunmnai
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Move 37 - a play that expert commentators initially thought
was a mistake, with only a one-in-ten-thousand probability of
being played by a human. The move demonstrated Al's ability
to see beyond human strategic conventions, eventually proving
crucial to winning the game.

However, in Game Four, Lee Sedol countered with his
own brilliant Move 78, dubbed "God's Touch" by observers.
This move caught AlphaGo completely off guard, leading to Lee's
sole victory in the series. It demonstrated that human creativity
and intuitive understanding could still surprise and overcome

machine calculation, even as AlphaGo won the overall series 4-1.

AlphaGo Zero: Breaking Free from Human
Knowledge

The development of AlphaGo Zero marked a fundamental shift
in Al capability (DeepMind, 2017). Unlike its predecessor, Zero
started with nothing but the basic rules of Go, learning entirely
through self-play. This radical approach proved not just viable
but superior - it developed strategies that surpassed both human
knowledge and the original AlphaGo's capabilities. The system
demonstrated that Al could build its own understanding and
strategies without any human input.

As illustrated in Figure 2, this transition from human-guided
learning to pure self-play represented not just a technical
evolution but a fundamental shift in how Al systems could acquire

and develop expertise.
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Haman Trainer

AlphaGo learned the
strategy of playing Go from
humans.

Alpha Go Zero

Alpha Go Zero

AlphaGo Zero learned the
strategy of playing Go from
scratch by playing among
themselves.

i 2 MTTEUTEUUNINIWAITTEUF 72919 AlphaGo Ay AlphaGo Zero [itun 238 AuAYNaTE]
Figure 2: Contrasting learning approaches between AlphaGo and AlphaGo Zero. Source: W. Kanok-Nukulchai.
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[7a : 23A0F AunynadE]

Figure 3: The perfect victory: AlphaGo Zero's 100-0 triumph over the
original AlphaGo. The Go board and black and white stones

symbolize the complete dominance of self-learned Al (AlphaGo Zero)
over its human-trained predecessor. The robots on either side represent
the direct competition between the two systems, highlighting a pivotal
moment in Al history where autonomous learning proved definitively
superior to human-guided approaches. Source: W. Kanok-Nukulchar.

What made AlphaGo Zero revolutionary was its ability to
discover strategic principles and novel moves that humans
had never considered in thousands of years of Go history.
Starting from random play, it took just three days to surpass
the level that had defeated Lee Sedol, and within forty days
it had become arguably the strongest Go player in history.

This unprecedented perfect score (Figure 4) demonstrated
not just incremental improvement but a fundamentalsuperiority
of self-learned strategies over human-guided approaches,
marking a clear transition point in artificial intelligence

development.
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The protein folding problem

DeepMind AlphaFold

+ 1971: Christian Anfisen, Nobel Prize in AlphaFold 1 ye noBEL PRIZE
Chemistry. IN CHEMISTRY 2024
- "It should be possible to determine a
protein’s three-dimensional shape based '4\\
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- Atypical protein could adopt
10*300 different configurations
- Longer than the age of the universe

- However, in nature, proteins spontaneously fold
into their functional shape.

» Cyrus Levinthal's paradox (1969)

- 50 years open research problem
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Figure 5: The 2024 Nobel Prize in Chemistry was awarded to Demis
Hassabis and John Jumper of DeepMind, the developers of AlphaFold an
innovative system that predicts the three-dimensional structures of millions
of proteins. This breakthrough has profoundly enhanced our understanding of
biological processes and accelerated drug development. Source: DeepMind

This breakthrough approach proved to be just the beginning
of Al's ability to transcend human knowledge constraints.
In 2024, DeepMind's continued innovation in this direction was
recognized at the highest levels of science, with the Nobel Prize
in Chemistry being awarded to Demis Hassabis and John Jumper
for their groundbreaking work on AlphaFold (DeepMind, 2024b).
This Al system revolutionized our understanding of protein
structures, solving a 50-year-old grand challenge in biology.
Like AlphaGo Zero, AlphaFold demonstrated Al's ability to make
discoveries that had eluded human scientists for decades.

The pattern of Al systems achieving breakthrough
results continued with AlphaProof and AlphaGeometry, which
together achieved silver-medal performance on International
Mathematical Olympiad problems (DeepMind, 2024a).
These systems, built upon principles similar to AlphaGo
Zero's self-learning approach, demonstrated mastery
of formal mathematical reasoning and complex geometric
problem-solving. What makes this achievement particularly
notable is that these systems tackle problems requiring not just
computation, but creative mathematical thinking and rigorous

logical deduction.

From Games to Scientific Breakthroughs

The AlphaGo Zero story reveals a crucial insight about artificial
intelligence: while Al systems can benefit from human knowledge,
their greatest potential may lie in their ability to think beyond
human constraints (Tian, 2017; Purtill, 2023). The progression
from AlphaGo to AlphaGo Zero, and subsequently to systems
like AlphaFold and AlphaGeometry, suggests a pattern that could
revolutionize scientific discovery and problem-solving across

disciplines.
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As described in Figure 5, AlphaFold's ability to predict intricate protein structures with unprecedented accuracy demonstrates
how Al systems can make fundamental contributions to scientific knowledge, translating the principles of autonomous learning from
game-playing to real-world scientific challenges.

In scientific research, the ability of Al to explore solution spaces without human preconceptions has already led to breakthroughs,
as evidenced by AlphaFold's contributions to understanding protein structures (DeepMind, 2024b). This success in protein folding
suggests similar approaches could revolutionize our understanding of complex biological systems, climate modeling, or particle
physics. In mathematics, AlphaProof and AlphaGeometry's achievements demonstrate how Al can master domains requiring not
just computation, but creative mathematical thinking and rigorous logical deduction (DeepMind, 2024a).

As shown in Figure 6, AlphaGeometry's performance on Olympic-level geometry problems approaches that of human gold
medalists, solving 25 out of 30 benchmark problems and demonstrating how self-learning Al systems can master even highly
abstract mathematical reasoning tasks.

The implications extend beyond academic research. In fields like engineering, architecture, and design, Al systems that can
think "outside the human box" could help solve complex optimization problems, discover novel materials, or generate innovative
designs that human experts might never conceive. In medicine, they could identify previously unknown disease patterns or suggest

unconventional but effective treatment approaches.

Conclusions: The Future of Human-Al Collaboration

These developments raise important questions about the future role of human expertise. As Al systems demonstrate increasing
capability to operate outside the bounds of human knowledge, we must consider how to best integrate these tools while preserving
and enhancing human intellectual capabilities rather than replacing them (Lee, 2024). The key may lie in developing Al systems that
can explain their discoveries in ways that enrich human understanding, creating a virtuous cycle of human-Al collaboration.

This potential must be balanced against the need for rigorous validation and ethical considerations. As these systems venture
into domains with direct human impact, ensuring their reliability, safety, and alignment with human values becomes increasingly
critical. The success of AlphaGo Zero indicates that the path to advanced Al may involve letting machines learn independently while
maintaining the valuable complementary relationship between human and artificial intelligence.

As we look to the future, the question is not whether Al will replace human thinking but how human and machine intelligence
might work together, each contributing its unique strengths (Lee, 2024). The AlphaGo Zero story suggests that true Al advancement
comes not from constraining artificial intelligence to human patterns but from allowing it to explore new possibilities while remaining

in productive dialogue with human insight.
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The subject of climate change has gained international
attention, and Thailand is making significant efforts to reduce
greenhouse gas emissions while improving its capacity to adjust
to the rapidly changing climate. Thailand is now set to implement
the Climate Change Act, expected to take effect in 2025.

The Climate Change Act serves as a legal framework to guide
Thailand’s initiatives in reducing greenhouse gas emissions,
strengthening national resilience to climate change impacts,
and fostering participation across all sectors. This legislation
aligns with the Paris Agreement (2015) and establishes clear,
systematic measures for Thailand to achieve Net Zero emissions,
in accordance with its international commitments.

Businesses, organizations, and industries that are involved
in greenhouse gas emissions will be directly impacted by the
implementation of this law. However, it presents an opportunity
for consulting firms that focus on energy and environmental
solutions to assist organizations properly adjust to and comply
with the new regulations.
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Expert Talk

Key Aspects of the Climate Change Act consists of 14 main
chapters, covering critical areas as follows:

Chapter 1: General Provisions

Defines key terms and fundamental principles regarding
climate change, including public rights to access information
and participate in climate governance.

Chapter 2: Thailand’s Climate Action Targets
Sets goals such as Carbon Neutrality by 2050 and Net Zero
emissions by 2065.

Chapter 3: National Climate Change Policy
Committee

Establishes a national committee responsible for policy
formulation, action planning, and international collaboration.

Chapter 4: Climate Fund
Creates a fund to support emissions reduction projects,
research, technology development, and financial incentives for
transitioning to a low-carbon economy.

Chapter 5: National Climate Adaptation Master
Plan

Outlines policies and guidelines for government agencies to
align with national climate mitigation and adaptation goals.

Chapter 6: Greenhouse Gas Data Management
Develops a national greenhouse gas database for tracking,
calculating, and managing emissions effectively.

Chapter 7: Greenhouse Gas Reduction Measures
Implements strategies using economic tools, clean technology,
and efficiency improvements in industry and energy sectors.

Chapter 8: Carbon Trading System

Establishes a Carbon Trading Market with regulations
for emissions allowances, trading mechanisms, and market
oversight.

Chapter 9: Cross-Border Carbon Pricing Mecha-
nism

Introduces a Carbon Border Adjustment Mechanism (CBAM)
to prevent carbon leakage and promote fair competition for
domestic industries.

Chapter 10: Carbon Taxation
Imposes taxes on greenhouse gas emissions to fund carbon
reduction initiatives and clean technology development.
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Chapter 11: Carbon Credits System
Sets standards for certifying and trading carbon credits to
support emission reduction projects.

Chapter 12: Climate Adaptation Measures
Develops strategies for disaster risk management, community
resilience, and climate-proof infrastructure.

Chapter 13: Environmental and Climate-Sensitive

Economic Activity Standards
Establishes criteria for classifying economic activities aligned
with low-carbon and environmental sustainability goals.

Chapter 14: Penalties and Enforcement
Outlines penalties for non-compliance, including failure to
report emissions, exceeding allowable limits, and tax evasion

This Act establishes a comprehensive regulatory framework
encompassing both the public and private sectors, ensuring
accurate, transparent, and internationally verified greenhouse
gas reporting. Compliance will significantly impact business
opportunities, particularly for consulting firms.

One of the key aspects of this Act is the establishment of
a greenhouse gas reporting and verification system to ensure
accurate data. This requirement impacts the private sector
across all industries involved in greenhouse gas emissions.
Consulting firms can play a crucial role in assisting private
sector organizations in preparing corporate and product carbon
footprint reports, as well as developing scientifically based
emission reduction strategies that align with internationally
recognized standards.

Furthermore, the Emission Trading System (ETS) and the
Carbon Tax present opportunities for consulting firms to offer
guidance on carbon credit management and strategic planning
to minimize environmental compliance costs. These elements
will enable businesses to meet regulatory requirements while
enhancing their competitiveness in the global market.

The New Role of Engineering Consulting Firms as

Leaders in Low Carbon Solutions

Climate change is not just an environmental issue; it is
transforming business operations. Engineering and project
management consultants must adapt from traditional practices
to incorporate low-carbon strategies, such as:

e Construction Management Consultants - Traditionally,
construction management consultants have focused on cost
control and project quality. However, their role is now expanding
to include Low Carbon Construction Consulting. This involves
advising on material selection to reduce greenhouse gas
emissions, such as using low-carbon concrete or recycled
steel. Additionally, they can develop construction plans that
minimize waste and optimize energy efficiency, contributing to
more sustainable building practices.
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o Industrial and Energy Consulting - Energy consulting firms
can provide services related to energy efficiency improvements
and the adoption of renewable energy in factories and buildings.
These initiatives align with the carbon tax measures introduced
under this Act, ensuring that industries comply with regulations
while reducing their carbon footprint.

e Environmental Consulting and Carbon Credit Project
Development - Under the Emission Trading System, consulting
firms have opportunities to develop carbon credit projects,
such as Reforestation Carbon Offset initiatives or clean energy
transition projects. These efforts help businesses meet their
carbon reduction targets while generating tradable carbon
credits in the marketplace.

e Strategic and Financial Consulting - With the government
establishing a Climate Fund to support investments in greenhouse
gas reduction projects, consulting firms can assist private sector
entities in accessing financial support. Additionally, they can
provide guidance on investment strategies for environmentally
sustainable businesses, helping companies navigate the
transition toward a low-carbon economy.

The Climate Change Act is set to transform the way businesses
operate in Thailand. Consulting firms will play a vital role in
helping organizations adapt, comply with regulations, and
maximize opportunities from this transition. With expertise in
environmental management, energy solutions, and sustainability,
consulting firms can support Thai businesses in growing steadily
and sustainably, aligning with the global green economy while
ensuring long-term resilience and competitiveness.
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TEAM Group and TEAM Group Foundation granted scholarships to 17 schools, which are under the patronage, in the areas of
Nakhon Sawan, Nakhon Nayok, Chiangmai and Bangkok. The total granted scholarship is 754,000 Baht.

Mr. Amnat Prommasutra, Chairman of the Executive Committee of TEAM Group and Vice Chairman of TEAM Group Foundation,
Mr. Chawalit Chatararat, Chief Executive Officer, executives and volunteers, granted the scholarships to the schools and underprivileged
students in 17 schools. The schools in Nakhon Sawan include Wichawadee School, Nakhon Sawan School, Watkhaomano School,
Wat Sri Sawan Sangkharam School, Watbanmaklue School, Wat Tha Phra Charoen Phrot Witthaya School, Wat Tha Phra Charoen Phrot
School and Wat Tha Phra Charoen Phrot Young Children Development Center. The schools in Nakhon Nayok include Wat Thadan
School, Wat Thachai School, Wat Hup Moei School and Wat Wang Yai Chim School. The school in Chiangmai includes Sanmahapon
Witthaya School. Other schools in Bangkok include Wat Nuanchan School, Nuanchan Young Children Development Center, Wat Boonsri
Muneekorn Pre-School Children Development Center and Bandek Ramindra School (Home for the Blind with Multiple Disabilities).
These schools are continuously supported by TEAM Group since 2007 for their greater educational opportunities.

Mr. Chawalit said that the scholarship granting would emphasize TEAM Group’s dedication to the social responsibility, and
support the neighboring communities of TEAM and the projects undertaken by TEAM. In 2007, TEAM, with cooperation from
the communities in the area of Khun Dan Prakarn Chon Dam Project, organized the Participatory Rapid Appraisal (PRA) to acknowledge
the community requirement and to summarize the requirement and operation plan of the educational support. The educational
support or the scholarship would be provided to the 4 schools in Nakhon Nayok, the neighboring community of TEAM, the schools in
Nakhon Sawan and the schools in Chiangmai. The activities emphasizes providing support to the underprivileged schools and students.
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TEAM GROUP serves as a consultant for domestic and overseas agencies to oversee the following projects:
1. Design of Underground Civil Works for MRT Orange Line Project (West Section: Bang Khun Non - Thailand Cultural Center :
CH. Karnchang Public Company Limited

2. Project Management and Construction Supervision for the Aerial Cable Replacement to Underground Cable Systems with the
MRT Purple Line Project Tao Pun—Rat Burana Contact No.4 : Metropolitan Electricity Authority

. End to End Corporate greenhouse gases inventory consulting for Thai Bridgestone Co., Ltd.

. Digital Twin for IEAT phase Il : DTX Company Ltd.

. Project Management and Construction supervision of Nue Evo Pattanakarn : Vertical Phatthanakan Alliance Company Limited.
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Project Management and Construction supervision of Nue Evo Pattanakarn
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Inception Meeting for the Mokho Reservoir Project, Ban Rai Subdistrict, Uthai Thani Province

TEAM Consulting Engineering and Management Public Company Limited, in collaboration with the Department of Water Resources,
participated in the inception meeting for the Consulting Services for the Survey and Design of the Mokho Reservoir Project, Ban Rai
Subdistrict, Ban Rai District, Uthai Thani Province. The meeting was attended by Mr. Sorasak Jaiprasert, Acting Director of the Water
Resource Development Division 2, accompanied by personnel from the same division.

The primary objective of the meeting was to gather input from local stakeholders regarding the project, ensuring that their per-

spectives and concerns are taken into account during the planning and design phases. The meeting was held at the Multipurpose
Building of the Ban Rai Sub district Administrative Organization, with over 100 participants in attendance. Mr. Siraphop Niyomdet,
District Chief of Ban Rai, presided over the session.
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Site Visit to the Construction of Den Chai-Chiang Rai-Chiang Khong Railway Project

On February 17, 2025, TEAM Consulting Engineering and Management Public Company Limited, serving as the Construction
of Den Chai - Chiang Rai - Chiang Khong Railway Project, welcomed Mr. Jare Rungthanee, Deputy Governor for Infrastructure of the
State Railway of Thailand, along with senior officials, during their site inspection. The visit aimed to assess and monitor the progress
of the Den Chai - Chiang Rai - Chiang Khong Railway Construction Project, which is being carried out under the supervision of
the State Railway of Thailand.
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Site Visit to the the Construction of Double-Track Railway
Project (Lopburi - Pak Nam Pho Section)

On February 11, 2025, Mr. Phongton Kusoljit, Managing Director of
the Construction Management and Supervision Business Unit of TEAM
Consulting Engineering and Management Public Company Limited,
welcomed Mr. Ruangdet Mangkondejsakul, Director of the Strategy
and Planning Division, Department of Rail Transport, and his delegation
during their visit to Nakhon Sawan Province. The purpose of the visit
was to monitor the progress of the Project Management and Construction
Supervision for the Double-Track Railway Construction Project
(Lopburi - Pak Nam Pho Section) of the State Railway of Thailand.

TEAM Consulting Engineering and Management Public Company Limited
has been appointed as the Consultant for the Project Management and
Construction Supervision for the Double-Track Railway Construction
Project (Lopburi - Pak Nam Pho Section).
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o Website https://www.teamgroup.co.th/th/

e YouTube https://bit.ly/TEAMGROUP-YouTube

e Facebook https://bit.ly/facebook TEAMG

e Instagram https://bit.ly/IG-TEAMG
TikTok https://bit.ly/TikTokTEAMG



By integrating its expertise and experience with Advanced
Technologies, TEAM GROUP delivers services in five sectors.
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The Four Engines of TEAM GROUP

We provide the integrated consulting services from project
formulation to implementation and maintenance in the areas of
transportation and logistics, water engineering, environment,
building and infrastructure, energy, management and training,
area development, and advanced technologies.

INTERNATIONAL MARKET

We intend to enhance quality and efficiency of our services
for developing projects in Lao PDR, Cambodia, Myanmar, and
Vietnam, as well as in other ASEAN countries and Timor-Leste.

Moving Forward with Strong Synergy

Vision: A Regional Solution Provider and Innovative Business Developer

TRANSPORTATION AND LOGISTICS

From master planning to construction supervision,
TEAM GROUP’s services entail the projects on
mass transit system, rail and road systems, freight
transport, water transport, aviation, as well as
traffic engineering and logistics.

WATER RESOURCES

We deliver services in all dimensions of water
resource development covering basin-wide water
resource management and development, irrigation
and water supply, drainage and flood prevention,
hydro power plant, and coastal engineering.

ENVIRONMENTAL MANAGEMENT

We offer one-stop solutions in environmental
management from strategic environmental
assessment, initial environmental impact study and
analysis, environmental impact assessment, social
and health impact assessment, environmental
management planning, resettlement action planning,
and social development planning.

BUILDING AND INFRASTRUCTURE

Not only data survey and database development,
and strategic planning, our integrated knowledge,
experience, and technologies also enable us to
deliver services in project study, analysis, design,
management, and construction supervision for
urban & industrial development as well as various
types of building and infrastructure projects.

ENERGY

Our services include power system development, oil
& gas industry development, traditional (fossil-fuel)
and renewable energy technology, energy
conservation, and clean energy.

PRIVATE SECTOR

We are entrusted by private enterprises of various scales in
integrated consulting services including transportation and logistics,
water engineering, environmental management, environmental
engineering, management and training, and communications and
public participation, covering project formulation and development,
construction supervision, and project management to ensure efficient
project implementation.

RELATED BUSINESSES

We are prompt to deliver one-stop services in the related
businesses including education and training, 3D design (BIM],
drone-based aerial photography and mapping, energy-related
businesses, and instrumentation.

Embracing the values of SERVICE, QUALITY, and TEAMWORK, our affiliates are eager to integrate their multidisciplinary expertise to deliver
quality services in response to the diverse needs of the clients and ensure their optimum benefits.

Regional Network

Firmly established as the largest integrated consulting group in Thailand, TEAM GROUP is now expanding into the

regional markets, both in ASEAN and other Asian nations.
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