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We are approaching the last quarter of
the year. The TEAM GROUP Newsletter in
your hand is the last issue of this year.

We all know that time is important. But
do we value time appropriately? Make time
to review what you have done so far, what
plans you haven’t activated, and what dreams
are still unrealized. Whatever the target is,
let's start working on it. Time and tide wait
for no one.

At TEAM GROUP, we set our plans and
targets. We monitor that they are undertaken
so that our vision can be achieved as
planned. We have strategic plans that are
in line with the national strategies, as well
as plans to expand into the ASEAN market
as a multi-national organizations. It is the
“outlook on tomorrow” as | mentioned in
“What's Going On?”

Time brings changes. For over 40 years,
TEAM GROUP has been evolving from a
consultant for public sector projects to private
sector projects and international projects
respectively. In the first three issues of this
year'’s newsletters, we have interviewed
three of our executives in different areas.
In this issue, work on related businesses is
reviewed.

In this issue of “Talk with TEAM”, Assoc.
Prof. Dr. Suttisak Soralump shares his
experience on geotechnical and foundation
engineering, one of the most important parts
of all construction projects. Very interesting
knowledge about instrumentation for disaster
prevention, an important issue in the era
of climate change, is also shared in this
interview.

Last but not least, let's make sure our
time is used fruitfully. Life has many aspects,
apart from work, you need entertainment and
recreation as well. It will be great, however,
if you work happily, so that you can work for
TEAM GROUP for a long, long time.

With best wishes,

Lo b

(Dr. Prasert Patramai)

Chairman of the Board



NUYdJLST | Our TEAM 3

nunsd gengFuIussnneoLliod
Related Businesses — A New Dimension of Services
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to be a REGIONAL LEADER in the integrated consulting
and related businesses

TEAM GROUP has been a leading Thai consulting
group for over 40 years. The Group does not only deliver
engineering and environmental consulting services but
also services in related businesses, and this is why TEAM
GROUP is renowned for its one-stop service.

Focused on advanced technologies, TEAM GROUP’s
related businesses enhance efficiency, accuracy, and
speed of project completion. For example, Drone-based
survey is very pragmatic for topographic survey and 3D
mapping with high resolution output. Building Information
Model or BIM makes construction more accurate with a
prompt 3D model of the building for both architectural
and engineering works. BIM facilitates the inspection
of all interfaced components and eases the correction
and improvement process, as well as reduces damage
costs, thus resulting in saving construction cost and
time. Currently, this sector generates increasing revenue
for the Group and assures its expansion into the global
market. Related businesses will certainly help propel
TEAM GROUP toward achieving its Vision 2020 - to be
a REGIONAL LEADER in the integrated consulting and
related businesses.

e

(Chawalit Chantararat)
President
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Client: Pruksa Real Estate PCL.

THE TREE Condominium was developed by Pruksa
Real Estate Public Company Limited. Located in Soi Lat
Phrao 15, Chom Phon Sub-district, Chatuchak District,
Bangkok, the project is an eight-floor condominium
building with utilization area of 10,000 sg.m.

TEAM GROUP was assigned as the quantity surveyor
(QS) and BIM manager and modeller for pre-construction
phase.

&
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Client: Ananda Development PCL.

Elio Del Nest was developed by Ananda Development
Public Company Limited. The project consists of 7
condominium buildings with the height varied between 23
and 35 floors; a ten-floor car parking and swimming pool
building; and a two-floor retail shop building. With the total
utility area of over 100,000 sg.m., the project is located in
Soi Udomsuk (Sukhumvit 103).

TEAM GROUP was entrusted with pre-construction
management, and assigned as the BIM manager for pre-
construction and construction phases of the project.
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Nam Ngiep 1 Hydropower Project: Dam Instrumentation and Geological Consultancy Services

131229lA39A13 : Nam Ngiep 1 Power Co., Ltd.
Obayashi Corporation
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Clients: Nam Ngiep 1 Power Co., Lid.
Obayashi Corporation

Nam Ngiep 1 HPP is a 289 MW hydropower project
under construction in Bolikhamxay Province, Lao PDR. The
project consists of two dams, powerhouses and appurtenant
structures. The main RCC dam (167 m high, 530 m long)
will create a water storage reservoir covering a 67 sq.km.
area extending into Xaysomboun Province. The main
powerhouse will generate about 272 MW of electricity for
export to Thailand. It will release water to a downstream
regulating reservoir where a re-regulation dam (20 m high,
90 m long) and powerhouse will generate about 20 MW of
electricity for use in Lao PDR.

TEAM GROUP was assigned by the clients to supply,
install and monitor all instruments at the main dam, as well
as prepare reports and operation manuals. It also provided
geological consultancy services such as detailed geological
mapping and interpretation, site supervision, reviewing,

commenting and approving the geological work design.
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Drone-based Topographic Survey for Tubma
Raw Water Reservoir Development
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Client: Eastern Water Resources Development and
Management PLC.

Tubma Raw Water Reservoir Project was developed by
Eastern Water Resources Development and Management Plc.
(East Water). With an area of almost 400 rai, the reservoir would
retain flood water to reduce repetitious flood in rainy season while
reserving water for use in the inner part of Rayong Province in
the dry season. When completed, Tubma Raw Water Reservoir
would have 12 million cubic meter storage capacity.

TEAM GROUP was entrusted with the drone-based
topographic survey and producing high resolution orthoimages (at
the scale of 1:2,000), control point, and contour map, as well as
calculation of designed water volume comparing to actual volume.
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Drone-based Topographic Survey for Feasibility

Study Review of Laem Chabang Port Phase 3
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Client: Port Authority of Thailand
Laem Chabang Port Phase 3 consists of jetty and related
facilities. The Single Rail Transfer Operator (SRTO) and a coastal
terminal (Terminal A) will be developed as well as the improvement
of traffic facilities within the port and external transport network in
order to facilitate the increasing number of ships and freights.
TEAM GROUP was entrusted with the drone-based
topographic survey and produce high resolution orthoimages (for
6.5 sg.km. area), point cloud for area measuring, and control point
as base information for a review of engineering, economic, financial
and environmental feasibility study.
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Training Services for Construction Supervision and Management Techniques for Mega Projects

for Young Engineers and Occupational Training on BIM
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Client: TEAM Consulting Engineering and Management
PCL.

TEAM GROUP arranges technical trainings for
staff and external parties on a regular basis. Lately, the
Construction Supervision and Management Techniques
for Mega Projects for Young Engineers (Batch #3 - Civil
Engineers), and Design and Construction Supervision for
Mega Projects for Young Engineers (Batch #2 - Mechanical
and Electrical Engineers) for newly graduated engineers
to have an insight on their roles and responsibilities
assigned as well as work process. Two new courses were
launched this year, namely the Construction Supervision
and Management Techniques for Experienced Civil
Engineers, and Design and Construction Supervision
for Mega Projects for M&E Engineers. Courses on BIM
were also added.

In mid 2016, TEAM GROUP was certified by the
Council of Engineers as the central body for Continuing
Professional Development (CPD) responsible for course
curriculum design and test arrangement.
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A Path to Sustainable Growth
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Mr. Issarin Patramai, Senior Executive Vice President - Finance
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If you stop, you will be left behind.
With this in mind, TEAM GROUP never
ceases to look for new opportunities.
Today, its extended boundary is on “related
businesses” which, one day, may become

the Group’s bread and butter.

“Our services are based on the academic knowledge
and experience of experts. These engineers, architects, and
specialists are key personnel in our consulting projects, e.g.
feasibility study, design, and construction supervision. On
the other hand, related businesses deliver services using
technologies derived from the consulting works where
innovation, technology and equipment are key factors,” Mr.
Issarin Patramai, Senior Executive Vice President - Finance
gave an overview of TEAM GROUP related businesses.

At the Beginning

With a large pool of resources on engineering
consulting with experience in all types of projects owned by
clients from public and private sectors, and foreign countries,
our expertise encompasses water resources, transport and
logistics, and properties. This advantage brings about the

opportunities of business expansion.
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“We are equipped with human resources and
technologies, everything is at hand. We just have to find
ways to leverage from these resources. We cannot put all
the eggs in one basket; related businesses help diversify
the risk,” the Senior Executive Vice President said.

The related business sector started around five or
six years ago. With promising growth, the sector currently
provides the following services:

« Instrumentation: In the construction of large-scale
structures such as dams, we need to ensure that the
foundation and structures will be safe from damage. TEAM
GROUP provides instrumentation services such as vibration
meter and dam instruments. Sample projects are Nam
Ngiep 1 Hydropower Project and the Orange Line Mass
Rapid Transit System.

» Advanced Technology: The Building Information
Management or BIM is a 3D model-based process that
helps facilitate the construction supervision and building
operation and maintenance. Sample BIM project is the Elio
Del Nest Project owned by Ananda Development PCL.

Drone-based Survey: Drone or Unmanned Aerial
Vehicle (UAV) facilitates the effective survey and design
process. Drone can take photos of a whole city, a job

that consumes time and effort when it is undertaken by
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humans. Images from drones show all structures as well as
their physical measurement. Sample drone-based projects
include the Drone-based Survey for Developing Topographic
and Land-use Map of Vientiane Expressway Phase 1, and
the Drone-based Survey for Developing Topographic and
Land-use Map of Boun Neua; both are in Lao PDR.

« Institute of Management and Technology: IMT - A
training center for internal employees and higher education
students from various institutes. The IMT also serves as
a central body for the Council of Engineers in conducting
Continuing Professional Development (CPD) training.

The above three services yield satisfactory revenue.
Our Competitors

“As an emerging field of services, there are not many
competitors at the moment. However, | believe that in the
near future, more players will certainly appear. We need
to always look further for new technology especially from
international communities. What we are looking for now is
Al technology.

“One of our missions is to catch up with technologies
to find ways for delivering the highest quality and most

satisfied services to our clients.”
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Anticipated Path
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“Presently, consulting projects generate most of our
revenues, the question is how to keep the income recurring
on a sustainable basis.

“What we are looking for is a business that yields a
recurring income, a kind of a long-term investment, not just
short-lived projects. We are planning and studying that at
the moment,” Issarin said.

Transforming into a public company means a step
further is necessary for driving forward to a sustainable
growth and for giving confidence to short-, medium- and
long-term investors.

“Related businesses is an outlook on the future, it is the
foundation of our long-term growth and prosperity,” Issarin

concluded.
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Geotechnical Engineering and Disaster Prevention in Thailand
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Associate Professor Dr. Suttisak Soralump, Civil Engineering Department, Faculty of Engineering, Kasetsart University
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Disasters often cause severe damages to
human lives and assets, as well as to priceless
historical buildings. However, thanks to advanced
technologies, mankind has come up with methods
to prevent damages from disasters. Knowledge of
geotechnical engineering is a key to help protect
humans from the various disasters. This TEAM
GROUP Newsletter introduces the readers to
Assoc. Prof. Dr. Suttisak Soralump, a lecturer in
Civil Engineering at Kasetsart University’s Faculty
of Engineering. He also heads its Geotechnical
Engineering Research and Development Center
(GERD).
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Let’s learn about geotechnical engineering

Geotechnical engineering is a particular branch of
engineering that is essential, and is directly related to the
development of infrastructures. These include electric train
routes, roads, railways, airports, dams, building foundations,
sea reclamation, landslide prevention and garbage landfill.
However, experts in this field are limited.

“Geotechnical engineering is an important occupational
branch for building different structures, and it's essential
particularly in large projects. It also covers the follow-up
after the construction of structures, as well as the installation
of warning systems when the structures are ready for use.
Knowledge about geotechnical engineering can help prevent
and reduce damage during normal condition as well as during
disasters,” Dr. Suttisak said.
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Engineering vs disasters

The world is relying on engineering know-how in the
efforts to prevent and reduce impacts from disasters - from
the design stage to after the buildings are in use.

“Most people think that it’s enough to build in accordance
with the engineering standard. So they mainly put the budget
on building by the standard and the design blueprint. That
should not be the case. People in charge of large projects
need to take into account the ‘life-cycle cost’, or the expenses
throughout the life of the project. Budgets must be allocated
for regular maintenance of buildings. This way, expensive
structures can be used safely for an extended period.

“At present, certain ASEAN countries have gone a step
further from just taking into account the life-cycle cost. They
have started ‘the disaster audit’ to assess the risk of natural
disasters on infrastructure projects, and set aside budget
accordingly throughout the project’s life. The focus is on
designing the project for safety and durability, rather than
designing with minimum project cost.

“As we know, dams and reservoirs are important
infrastructures in Thailand. If we adopt the concept mentioned
above in constructing new dams, we have to consider setting
the lifetime cost in line with the risk of natural disasters.
The structural design must be safe from all possible types
of natural disaster, and an appropriate budget must be set
aside for maintenance to ensure safety. Also, the warning
system must be designed for efficient evacuations in case
of emergency.

“One of the major concerns is that, many small and
middle-sized dams have been built for a long time. Those
dams might not have been built following the principle
mentioned above. There is a high risk that they might not be
safe and hence it is necessary to assess the risks of those
dams. GERD and the Irrigation Department is working with
a goal to lower the risk. Although GERD has worked on
disasters and dam safety for a long time, judging from my
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experience, | feel that we have not done enough to adapt
research findings into strategic plans.

“We can also take an example of Japan. It is a
country that experiences natural disasters frequently and
can recover every time. It is because they have research
units and agencies that are directly responsible for this
matter. So they can set proper strategic plans for every
aspect when disasters happen. More importantly, they have
efficient warning systems and regular evacuation exercises,”
Dr. Suttisak said.

Thailand and other countries in Southeast Asia often
have the problem of the landslide. Worldwide, this region
accounts for more than 60 percent of it.

“At present, thanks to the research by my team and
me, we can predict landslides three days in advance with
the accuracy rate of 70 percent. The research was carried
out with the cooperation of Hydro and Agro Informatics
Institute (Public Organisation) and the Department of Mineral
Resources. The work has been used for landslide warnings
in the rainy season for many years, and models have been
continuously developed. However, advanced warnings also
need constant monitoring by people in the communities.”
Engineering + community = power

Assoc. Prof. Dr. Suttisak is aware of the significance
of educating communities with engineering knowledge.
Communities may put into practice the principles they learn.
He set up the Modchanaphai Foundation and allies from the
engineering occupation have joined him in assisting victims
of natural disasters, as well as help them prevent and deal
with disasters.

“We want to see communities with potential - ones with
tools and equipment that can make them self-reliant. We
don't just build some things for them and leave. We talk to
them and pass on knowledge to them. We educate people
who lack knowledge.

“When there was a big earthquake in Chiang Rai
Province in the northern part of Thailand, a lot of houses
and buildings were damaged. The foundation went to talk
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to local technicians in areas where buildings were damaged
by the tremor and trained them regarding the repair and
strengthening of damaged buildings. After completing the
training, those trainees were asked to help low-income
families in their communities. The disaster was over, but
the knowledge is still with the trainees and they are earning
more money with this knowledge. It’s just like the saying,
“We didn’t simply give the people fish; we taught them how
to fish.” The project has been implemented continuously in
three sub-districts. More than 200 technicians have graduated
from the training course.

“After the earthquake, a lot of donations and support
were sent to the victims but the engineers like us brought
the knowledge to the affected area and taught people the
way to deal with disasters. We are aware that a sustainable
power is a power that comes from the community itself,”
Dr. Suttisak said.

Next step for geotechnical engineering and
disaster-related work

“| want Thailand to have an agency that is directly in
charge of natural disasters. It should serve as the center
for data and management regarding disasters. It should
also set out the management strategy so that the budget is
properly allocated. The focus should be on lessening losses
from natural disasters. This matter should be “implanted”
in all aspects of the budget spending. Knowledge about
geotechnical engineering, in part, can prove to be very helpful
in this regard. Now we may start by preparing a multi-hazard
map of Thailand. This could serve as a master plan for the
prevention and mitigation of public disasters in different areas.
The Modchanaphai Foundation has done some initial work
about this, and there’s still a lot of room for improvement,”
Dr. Suttisak concluded.

All parties need to work together in the prevention
and mitigation of disasters. The work involves policy
planning, budget allocation, technical knowleage, laws, and
communities. We may be unable to prevent hazards from
happening, but we can prevent and lessen losses.



ASEAN Tips

Warnsigoula-uwdawn : nFAN1Jodauu
Indo-Pacific Era: ASEAN Future Direction

Pradap Pibul.

(TR

A

-

Cﬂl 1 = 1 = 1 U
Tantdasundasae 19530157 TutNaauwa bud1u
waluladuazfiana dundigenaniiiuudaguiu
ﬂ”a%’@u,é’fﬁLLazmwgmLiﬂumﬁfuaaﬂﬂmq Tnn
Y oo o4 R -
PduNazrualy  daldwdaneInuaakaulunziaan
fauld WAZAHIATYFITDIVRIBURE NANAUIHNI AN
ula-wilgAn ﬁ@mma’ﬁé’mumm”ﬁ%fgmam%@iagﬁmﬂ WA
ANANTZNUAD DU ANVDID LT
% 3 dl a & U 1
nasasnInlanasen 2 dsidugudldanag
ma\‘lm"nm'wﬁaﬁmqﬁmﬂiuﬂs:m@m‘[aﬂ 29ANNT
ANUTZTITIANIAUINITHNITATULATHIN AL FIAN
o o an g d 1 a
dwSuoiauasuldin aululnaiiall 2490 daniesegna
P09 TNALLToa uaanLaza uaanna a8 e
g 1 L™ aa, o 1
anau gudliumeldviumluneduuddinuasillg
MFAAAINTBLANHNIINNENGLATHINALT-WUTAN 3o
e (il 2532 Angeuaniuain awduiinduiyi
AMITIN 21 Hazdu “Amsswudsin”
a = < U 1 = 1
Turarde av@aududuuuuVaIAINNIINNaFIU
a dl o = dl < a v U 1
ninefidszaunadiFannign wasidlldnasdnaungs
Uszmean1eduaz uan ladazdiuduidowaziaraele
AZTUDDNNAN WAWSNN w‘%aqbﬂ 7 2540 Insaziianusn
SAINNBADIUUINTAUAITNILSTNLHID NI LINDAFIAS U
AINIINHOVAINHA LRIV INIIITINITUASLATE N
#30 BIMSTEC ¢an1luill 2545 nasisuvanaainy

The rapid changing world has manifested clearly, not
only in the digital technology field, but also in geopolitics.
Conflicts and violence have somewhat destabilized the
Middle East, which was already being weighed down by the
prospect of oil depletion. Territorial disputes in the South
China Sea and the prosperity of India turned the “Indo-
Pacific” region into a new geopolitical reality, which will send
a significant impact upon the future direction of ASEAN.
Since the end of WWII, the regional cooperation’s
center of gravity in this part of the globe has always been
Asia. The UN Economic Commission for Asia and the Far
East: ECAFE (currently Economic and Social Commission
for Asia and the Pacific: ESCAP) was founded in Bangkok
in 1947. The ensuing growth of East Asia and Southeast
Asia pushed the gravity to align more with the Pacific-rim
countries, and the Asia-Pacific Economic Cooperation:
APEC was established in Canberra in 1989. The twenty-
first century was even acclaimed as the “Pacific Century”.
In Southeast Asia, ASEAN has stood the test of
time as the most successful model for regionalism.
However, despite the eastward tendency; ASEAN has
consistently extended its network westward to India
and South Asia, the Middle East, Africa, and Europe.
Thailand and Myanmar even teamed up with Indian
Ocean-rim countries, and in 1997 formed the present
Bay of Bengal Initiative for Multi-Sectoral Technical and
Economic Cooperation: BIMSTEC. In 2002, Thailand
initiated the Asia Cooperation Dialogue: ACD. ASEAN,
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in effect, has long been fostering the links between the
Indian and the Pacific oceans; with the Malacca strait as
a vital shipping lane, and since 2011 mainland ASEAN,
the alternative trade route through its Master Plan on
ASEAN Connectivity.

At the turn of this century however, the regional
status quo was seriously challenged. The key contributing
factors were: China as an assertive major power, the
look-east policy of India, the tension in the South China
Sea, the shift in international trade towards Asia, and
the attractiveness of ASEAN connectivity strategy in
optimizing the multi-modal land transportation network.
China’s Belt and Road Initiative has extended the land
connectivity further to connect China with Europe, “the
dream super continent” with focus on the rail link.

Consequently, in response to these “disruptive
geopolitical-economic developments”, the role of the
Indian Ocean has been heightened, and understandably in
view of organizing principles underscoring the significance
of the Indian Ocean. These are: China and East Asian
countries’ need for energy, natural resources and trade;
India’s emergence in the Pacific, and the strategic role and
presence of the US in both oceans. (Rory Medcalf, 2013)

Moreover, the agenda of the “blue economy” has
gained momentum and been given high priority by the
Ocean-rim nations cooperating to ensure safe and secure
maritime routes and sustainable harnessing of oceanic
resources.

It's in these changing regional ecosystems that the
role of Indo-Pacific has been elevated. The connectivity
strategy has been adopted to enhance the value of the
two oceans. And to demonstrate their firm intention and
commitment, the US, Japan, and Australia have agreed to
mobilize the funding for projects which will lead to regional
economic growth and prosperity.

ASEAN is situated in the middle of the two oceans
and is directly affected from the evolution of the Indo-
Pacific region. It will be facing larger regions reaching as
far as eastern Africa. The repositioning of the Indo-Pacific
will lead to deeper and stronger maritime cooperation.
Transportation would better connect ASEAN with
BIMSTEC member states. China’s influence will naturally
be diluted on such a large stage.

Clearly, it’s time for ASEAN to create greater
awareness and monitor effectively these fast-changing
geopolitics of Asia. The future of ASEAN will depend on
its unity and its moving forward the “ASEAN way”. The
future of Thailand itself will depend on the ability of public
and private sectors to observe and anticipate new trends
and maintain national interest.
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An Outlook on Tomorrow
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Consultancy service is a professional service that relies
on the academic knowledge and hands-on experience of the
consultants. The current consultancy market encompasses
an array of expertise, e.g. marketing and management,
finance and investment, technology and information system,
laws, accounting and taxation, engineering and environment,
and quality system and insurance. Among them, the
engineering and environmental consultancy takes the highest
market share.

Service Delivering in all ASEAN Nations

Founded in 1978 as an engineering and environmental
consultant, TEAM GROUP provides an integrated consulting
service in all engineering fields - water resources, transport and
logistics, building and infrastructure, environment, and energy.

TEAM GROUP has been involved in a number of
Thailand’s national development projects from dams, to roads
and highways, to infrastructure systems, and many more.

For over 40 years, TEAM GROUP has received trust
and loyalty from clients in both the public and private sectors.
Initially most clients were from the public sector, but recently
work in the private sector and related businesses has
significantly increased. In the international market, TEAM
GROUP is anticipated to be one of ASEAN's largest multi-
national consulting firms with services delivered in every

member country.
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The Power of Creativity

TEAM GROUP is dedicated to delivering consulting
services with the focus on quality and professionality, both
domestically and internationally. Our overseas staff are
strongly capable to work independently. With knowledge
management systems, they are equipped with the know-
how and technology, and ready to bring our organization to
sustainable growth and prosperity.

TEAM GROUP has recently diversified to related
business services. Through business matching and venture
capital, the Group is prompt to expand into new lines of
business leveraging innovations and advanced technology
both in Thailand and in the immediate region.

Regional Leader in the Integrated Consulting
and Related Businesses

In line with Thailand’s transformation into a digital
economy driven by technology, innovation, and creativity,
2018 saw a big step for TEAM GROUP. TEAM Consulting
Engineering and Management Public Company Limited’s
shares were first traded in the Stock Exchange of Thailand
on its birthday - 12 July 2018 - a perfect celebration for the
40" anniversary.

Being a public company has paved the way for the
Group to be among Thailand’s first ranking consultants
and ASEAN’s top ranking companies. With international
recognition, promising remunerations, and career paths,
TEAM GROUP is one of the organizations young talents
look forward to working with.

This is an outlook on tomorrow. It is anticipated that we
will soon celebrate the achievernent of our 2020 vision “To
be a REGIONAL LEADER in the integrated consulting and

related businesses”.
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Thailand has the potential to generate electricity from
solar cells because the country is situated near the equator,
SO it receives consistent and stable sunlight all year round.
Average daily solar radiation intensity per year is 18 MJ/
mP-day or 5.0 kWh/m*-day, which is higher than other zones
on the earth.

The high potential areas are mostly in the northeastern
region, covering some parts of Nakhon Ratchasima, Buri
Ram, Surin, Si Sa Ket, Roi Et, Yasothon, Ubon Ratchathani
and Udon Thani including some parts of central provinces
such as Suphan Buri, Chai Nat, Phra Nakhon Si Ayuthaya
and Lop Buri.

The generation of electricity from solar cells requires
the following important equipment.

1. Solar cells that transform solar energy into
electricity. The types which are popular in Thailand are:

1) A solar cell which is made of silicon semiconductor

in the form of crystalline both mono crystalline and poly
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crystalline. The latter is more popular because it is as
efficient but costs less. Poly crystalline is also more
efficient than mono crystalline in producing electricity in
high temperatures.

2)A solar cell, made of silicon semiconductor in
the amorphous form, is light sensitive and works even in
the areas which are cloudy, dusty and rainy. It works well
in high temperatures but its disadvantage is low efficiency.
Thus, a large plot of land is required to install the solar cell
panels.

2. Charge controller that transfers electric current into
a battery and controls suitable volume of electric current
to prevent overcharging. If battery is overcharged, it will
overheat and rapidly deteriorates. A charge controller stops
charging when a battery is full.

3. A battery stores the generated electric current.

4. An inverter is an equipment to convert direct
current generated from solar cell panels or from a battery
into alternating current of 220 volts so that electric current
can be used to power household electrical appliances.

A battery and a charge controller are not needed if
users do not want to use the generated electric current
at night or when there is no sunlight. This helps reduce
installation cost. Solar cell installation can be classified into

solar rooftops, solar farms and floating solar systems.

Those who want to invest in solar cell installation
must scrutinize various aspects such as the solar
radiation intensity of the installation area, production
systems and requirement of operating licenses in
accordance with related laws and regulations.:

1. A license to operate an energy business or a
license of exemption from being an energy business
operator

2. A license to operate factories (Ror Ngor 4)

3. Alicense to construct/modify controlled buildings

4. A license to generate controlled energy

5. A license to connect to the state’s grid.

Source: Department of Alternative Energy Development
and Efficiency
Energy Regulatory Commission

http://www.leonics.co.th/
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Tham Luang Cave Rescue: Mission of the World

Dr. Anat Abhabhiroma
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| wrote this article on the day the Thai Government
hosted a thank-you party for rescuers of 12 Wild Boar
Academy footballers and their assistant coach from Tham
Luang Cave in Chiang Rai. Over 7,000 rescuers and
volunteers in the party greeted and smiled at each other
as if they were in an alumni’s party.

| followed the news closely, very impressed by this
“mission of the world” when international communities jointly
worked on the rescue mission of 13 people they didn’t
personally know and without any discrimination be it race,
religion, language, culture, or politics. This operation brought
Thailand into the spotlight for the generosity, sacrifice, and
unity of the Thai people.

The Tham Luang cave needs to be conserved as a
monument of this memorable mission and a treasure of
the world. Younger generations should have opportunity to
appreciate this heroic deed.

Lessons from this rescue operation provide good examples
in many academic subjects from sociology to engineering, to
management, and even Buddhism. Moreover, there are three
most important attitudes for humans to adopt should we wish
to live together peacefully among all our differences.

First of all, don’t be apathetic. People cannot live
alone and have no enthusiasm or concern for their

surrounding communities.
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Secondly, listen to others. Obviously, this rescue

operation was a combination of experts in many fields -
cave divers, Royal Thai Navy SEALSs, medical professionals,
engineers, even management, and many more. One
common characteristic of professionals is egoism.
Surprisingly, the rescuers and volunteers in this mission
had not even the slightest bit of egoism, on the contrary,
they listened to each other and tried their best to help the
boys out of the cave.

Lastly, lend a hand. The most important attitude that
will save the civilization of mankind - the helping hands you
lend to others no matter what race, language, religion, or
color they are.

| believe that these attitudes from “Tham Luang Model”
will guide us towards everlasting world peace.

One of my academic friends recently told me he
would like to found a Social University, a university that
teaches people how to live together peacefully amid all the

differences. If this comes fruition, one of the key courses

taught in this university must certainly be the "Tham Luang
Model".
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Chiang Rai - the Wild Boar Footballers Rescue Scene
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#Amazing Inewn

5’6)5’3\72/74 / Wat Rong Khun

Chiang Rai, or Jiang Hai in northern Thai dialect, is the
northernmost province of Thailand bordering with Myanmar
and Lao PDR. The place where the three countries meet is
globally recognized as “the Golden Triangle” as it is a gateway
to trading with not just Myanmar and Lao PDR, but also the
southern part of China.

After hard days at work, let’s escape to a relaxing green
forest and fresh air of Chiang Rai where you can enjoy the
beautiful mountainous views, early morning sunrise, national
parks, vast tea plantations, and endless flower gardens.

Chiang Rai is home for the Lanna culture and the
birthplace of many renowned pieces of art. Towards the
end of rainy season, mornings in Chiang Rai are beautifully
covered with fog. The first must-visit is the Monument of King
Mengrai, the landmark of Chiang Rai, then comes Phra That
Doi Tung, Doi Tung Palace and the spectacular Mae Fah
Luang Arts and Cultural Park. On the way down the mountain,
don’t forget to stop for a cup of aromatic tea at Choui Fong
Tea Plantation.

Listed among the world’s most beautiful temples, Wat
Rong Khun or the White Temple, with its sparkling white
ubosot ornately designed by Chiang Rai’'s prominent artist -
Chalermchai Kositpipat - is undoubtedly a new landmark of
the province. Another recommended attraction is the nine-
tiered chedi of Wat Huay Plakang. For lovers of pottery art,
don’t miss buying some pottery items from Doi Din Dang
Pottery. Another must-visit place is Baan Dam Museum,
or the Black House, of the world-recognized Thai painter -
Thawan Duchanee. At night-time enjoy dinner and shopping
at Chiang Rai Night Bazaar followed by Chiang Rai Clock
Tower Light Show.

Finally, from recent widely publicized and globally
celebrated rescue mission of the thirteen Wild Boar footballers
and their coach from Tham Luang Cave, a visit to the cave
as well as the nearby Tham Pha Mee Cave has become “a
must” for a trip to Chiang Rai.

#Amazing Thailand
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Mangmoom Card: Joint Tickets That Will Change Thais’ Lifestyle Once and For All
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In June, the Transport Ministry launched the much-awaited
Mangmoom Card. It is the type of cards that Thais have been
hoping. “What is the Mangmoom Card then? And what are its
benefits?”

Mangmoom Card = Joint Ticket

The Mangmoom Card is designed to pay for fares in all public
transport systems covering the metro, buses, and boats. In its
initial phase, it is valid on the MRT Purple and Blue Lines only. But
starting from October, it will also work with 2,600 buses and the
Airport Rail Link. At present, there are three types of Mangmoom
Card: general users, elderly users, and students.

The Transport Ministry plans to extend the Mangmoom
Card’s coverage to many more transportation networks such as
other metro lines, Chao Phraya express boats, Saen Saeb boats,
and long-distance trains. The Transport Ministry also intends to
make sure that the Mangmoom Card can be used to pay the
tolls of expressways and motorways as well.

Mangmoom Card = Cash Card

The Mangmoom Card will be developed further based on
the metro tickets of some foreign nations. The goal is that the
Mangmoom Card will be able to function not just as a ticket card
but also a cash card. This means the Mangmoom will be able
to pay for products and services at participating restaurants,
convenience stores, department stores and other partner’ outlets.
If this vision materializes, Mangmoom cardholders will enjoy
great convenience. Shopping, dining, and travelling will be fast,
convenient, smooth, and cashless. Such tickets exist in some
countries already. In Singapore, itis known as EZ-Link, in China’s
Hong Kong, Octopus, in Japan, SUICA. The Mangmoom Card
will contribute hugely to Thailand’s transition into the cashless
society, and help encourage people to use public transportation
more.

In Phase 2, the Mangmoom Card is expected to become
even more advanced. Phase 2 aims at ensuring that the
Mangmoom Card is much more than a cash card or a ticket card
by integrating the EMV (Euro/Master Card and Visa) system.
This means the Mangmoom Card will also be linked to other
types of card such as credit cards, and debit cards. It will even
connect with the cell phones of public-transportation users. With
EMV, people will have greater convenience when travelling and
paying. It will be possible to travel, buy goods and spend via
mobile application, a fingerprint scan, or an iris scan. There will
be no need to physically carry cards anymore then.

In the future, the Mangmoom Card will becomme something
much more than a ticket card and make life much more
convenient for Thais.
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“... I wish all of you turn to sports to keep yourselves healthy and strong ...” Dr. Prasert Patramai, TEAM GROUP’s
Chairman of the Board said in his opening speech of the event “TEAM GROUP...Fun Run” in celebration of TEAM
Consulting Engineering and Management PCL'’s 40" anniversary. Net income will be donated to TEAM GROUP

Foundation. The event was held on 14 July 2018 at the Ministry of Public Health.
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On behalf of TEAM GROUP and TEAM GROUP Foundation, Mr. Issarin Patramai, Senior Executive Vice President -
Finance, presented a donation of one million baht to Mr. Seng Soukhathivong, the Ambassador of Lao PDR to Thailand
to help relieve Lao people who were affected by the catastrophic flood in Attapue Province in the event ‘Let’s Help
Laos’ jointly organized by King Mongkut’s Institute of Technology Ladkrabang and Thai-Laos Association for Friendship,

the Ministry of Foreign Affairs on 2 August 2018.
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Mr. Chawalit Chantararat, President, and Mr. Issarin
Patramai, Senior Executive Vice President - Finance
presented TEAMG’s second quarter 2018 performance

report in the Opportunity Day Fair organized by the SET.

Transit Oriented Development (TOD)
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Dr. Chariya Punyaprabhasara, Senior Vice President,
TEAM GROUP gave a keynote speech on “Transit
Oriented Development (TOD) of Bang Sue Grand Station”

organized by Asian Transportation Research Society
(ATRANS) on 25 August 2018.
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Mr. Peerawat Premchuen, TEAM GROUP’s Director,
presented certificates for training courses “Construction
Supervision and Management Techniques for Mega
Projects for Young Engineers, Batch #3 (Civil Engineers)”
and “Design and Construction Supervision of Mega
Projects for Young Engineers, Batch #2 (Mechanical

Engineers and Electrical Engineers)”, hosted by the

Institute of Management and Technology (IMT).
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Geotechnical Foundation Engineering Co., Ltd. (GFE)
exhibited its geotechnical instrumentation in the National
Science and Technology Fair 2018 at the Khonkaen

International Convention and Exhibition Center.
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TEAM GROUP celebrated its 40" anniversary.
Mr. Damrong Witayasiri presided over the Buddhist

ceremony in the morning, and at the luncheon party,

Dr. Prasert Patramai performed a cake-cutting ceremony.

A Better Life”
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Dr. Saraschai Ongprasert, Vice President, Head
of Advanced Technology Center, showcased TEAM
GROUP’s works and simulation model in the 11" ATRANS
Annual Conference titled “Transportation for a Better Life”
organized by Asian Transportation Research Society

(ATRANS).
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Dr. Prasert Patramai, TEAM GROUP’s chairman, and
Dr. Pakorn Peetathawatchai, SET’s president attended the
first day trade ceremony of TEAM Consulting Engineering
and Management PCL. (TEAMG), an integrated
engineering and environmental consultant, on 12 July

2018. The IPO value was 1,646 million baht.
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Mr. Issarin Patramai, Senior Executive Vice
President - Finance of TEAM Consulting Engineering and
Management PCL. (TEAMG) attended the event “Money

Channel” in Khon Kaen to showcase the Company’s

confidence in expanding its client base throughout the
ASEAN region.

Mmcy Money Wealth
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Dr. Saraschai Ongprasert, Vice President - Head of
Advanced Technology Center, gave a keynote speech
on "BIM for Infrastructure" in the Autodesk Thailand
Forum 2018 at the InterContinental Hotel Bangkok on 5
September 2018.
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Mr. Sompat Suwapit, Vice President - Drone-Based
Services, was invited to be a judge for PIXEL Competition
on concept, benefits, and satellite image processing in the
event "GISTDA Innovation Day 2018” at Centara Grand
at Central Plaza Ladprao on 31 August 2018.
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Dr. Saraschai Ongprasert, Vice President - Head
of Advanced Technology Center, on behalf of TEAM
GROUP, and PTV, showcased the BIM technology and
simulation model in a conference on Road Safety 2018

hosted by the Department of Rural Roads at Centra by

Centara Government Complex Hotel & Convention Centre
on 10 September 2018.
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During the past quarter, the following trainings were
organized to enhance the capacity of employees.

“Technical Report Writing Skill (Thai)”: 17 July 2018.

“TEAMwork: Empowering a Team for Success” Batch
#1/2018: 4 July 2018.

“Professional Driver”: 30 June 2018.

“Towards Excellence with Service, Quality, Teamwork
(Advanced SQT)” Batch #1/2018: 22 June 2018.

“Knowledge on Microsoft O365”, Batch#1/2018 and
Batch#2/2018: 21 June 2018 and 10 July 2018.

“Being a TEAM Consultant”: 19 June 2018.
“TEAM Mentoring Program” 2/2018: 15 June 2018.
“New Employee Orientation” Batch#2/2018: 12 June

2018.




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

Design

Feasibility

Master Planning S

Environmental
Impact
Assessment

Advanced

Operation Tech nologies

&
Maintenance

Project

Construction Management

Supervision

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: To be a REGIONAL LEADER in the integrated consulting and related businesses

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.

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230, THAILAND
Tel: +66 2509 9000 Fax: +66 2509 9090 www.teamgroup.co.th www.facebook.com/TEAMGroupConsulting




