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Key Driver
Climate Change and Global Warming

World Map of the Global Climate Risk Index 2021
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ALN: Germanwatch, January 2021

“Effects that scientists had predicted in the
past would result from global climate change

are now occurring: loss of sea ice,
accelerated sea level rise and longer, more
intense heat waves.”

Source : https://climate.nasa.gov/effects



Net Zero
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Sector: Industrial Processes and

Product Use (IPPU
Ve NUIeHClinker Substitution

in Cement Industry

Prime Minister Prayut Chan-
o-cha announced last year,
during the COP26 summit in
Glasgow, Scotland, that
Thailand aims to meet the
goal of carbon neutrality
by 2050 and net zero
emissions by 2065.

Target 40%
by 2030 ¢
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Nationally Determined Contribution
Implementing starts

2030 2050 2065
(2564) (2573) (2593) (2608)
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CEMENT INDUSTRY
OUTLOOK in THAILAND

50.3 MT  60.1MT

Clinker Production Cement Production

Cement

Cement 3
Kilns

Plants

7 Cement
Manufacturers

7.7%

Construction
investment to GDP

- Total GHG emissions by sector -

Other Industries

(Chemical , Metal, Non energy product,
Other)...
Cement Industry

Agriculture
5% (~17.8M{CO,) 15% (~52.15 M1.CO,)
Waste
‘ 5% (~16.77 ML.CO,)

MICO,/Y
Energy
71% (~253.89 Mt.CO,)

Climate Change Management and Coordination
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Office of Natural Resources and Environmental Policy and Planning (ONEP)
Ministry of Natural Resources and Environment

COLLABORATION in actions
Standards Authority/
THAILAND Academic
CHAPTER
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Owner/
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©ON 2023

arbon Neutrality

2020
Target : Reduce CO,

300,000 t-co, by 2022
(Achieved targetin 2021 : 334,557 t-CO,)
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2022 Challenge| Reduce CO,

1,000,000
ton CO, by 2023

TCMA together with 6 Ministries, 30 alliances
(government agencies, professional sector, industrial
sector, and academic sector) announced

‘MISSION 2023’ on greenhouse gas mifigation.

Collaboration between
5 Ministries and 21 alliances.

100% Hydraulic Cemen

% Hydraulic cement replacement

96% 100%]

A7, 0%
2022 H1-2023 2023 Q1-2024

B OPC Type | ®EHydraulic Cement

Accelerate  using of hydraulic
cement, which is low carbon product
through procurement process for
government construction.
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THAILAND CHAPTER

NET ZERO CEMENT & CONCRETE ROADMAP

THAILANBE : THE NET ZERO PATHWAY ;- odetincedis
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| concrete is forecast to I Contributions to
| achieve net zero
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Efficiency in design and
construction
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N Efficiency in concrete production
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CO, sink : recarbonation

2020 2030 2050 TOfCﬂ redUCﬁOh
Key levers
Key levers « CCUS
+  Binders + Design & Construction
R + Design & Construction « Binders (Hydraulic cement,
Net zero pathway «  AF (RDF & Biomass) (Fly

Calcined clay)

st CO, emissions from electricity * AF (RDF & Biomass)

sz Direct net CO, emissions

Carbon capture & utilization/

De - carbonization of electricity

5%

100%

» client brief to designers to
enable opfimisation

» design optimisation

« consfruction site efficiencies

* re-use and lifetime extension

* optimised mix design
* opfimisation of constituents

» continue to industrialise
manufacturing

* quality control

» portland clinker cement
substitution. Also expressed
through clinker binder ratio

» alternatives to Portland
clinker cement

« thermal efficiency

» savings from waste fuels
("alternative fuels")

+ use of decarbonated raw
materials

» use of hydrogen as a fuel

» carbon capture at cement
plants

decarbonisation of electricity
used af both cement plants
and in concrete production

natural uptake of CO2in
concrete a carbon sink
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Thailand Industry and Government jointly
launched Thai Net Zero Roadmap

At COP27 Thailand became the first country in
Asia to launch a net zero roadmap and the first
GCCA Net Zero Accelerator Country to complete.

The formal partnership between the Thai
government and industry was hosted in the
Thailand Country Pavilion, which also saw
significant Thai media presence and coverage.

Thomas Guillot was delighted to join Chana
Poomee, TCMA President and Vice President of
SCG (centre left) and Varawut Silpa-archa,
Thailand Minister of Natural Resources and
Environment (right).

Cement and Concrete join the First Movers
Coalition

“Concrete is essential to the world”, said John
Kerry, the US Special Presidential Envoy for
Climate announcing the launch of the
Cement/Concrete stream of the First Movers
Coalition.

First Movers pledged to purchase at least 10%

Global Cement and Concrete Association
6% Floor, 2 Kingdom Street
London W2 6JP, United Kinadom

&\
c,,/z/ \% EGYPT 2022

//// COUP27
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|
near zero carbon cement and concrete by 2030
providing a strong demand signal for our sector.

Cement Breakthrough and Buildings
Breakthrough

The Canadian Ambassador for Climate (below
left at the Thailand Roadmap launch) announced
a wider commitment to launch a ‘Cement
Breakthrough’ at the next COP.

A UN backed ‘Cement Breakthrough’ will be a
great opportunity for our sector to deliver on
national policy requirements across the world,
necessary for our net zero mission. We are
already engaged with the Canadian government
alongside our affiliate Canada Cement
Association, who have recently partnered with
their government to launch a Net Zero Roadmap
for Canada. The Cement Breakthrough is a
global initiative and details will emerge over the
next year.

A 'Buildings Breakthrough’ was also signalled at
COP focusing on the performance of buildings
and the role of construction. It is another
significant initiative for us to ensure we input our
industry’s key role in the circular economy.

Further activity

In addition to these key highlights, our sector
was strongly represented at COP, with the
GCCA, member companies and affiliates
speaking at a plethora of events.

Our major presence by industry member
companies included: Four CEOs, two Country

info@gccassociation.org
Qqccassociation.org Page 3/6
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TRANSFORMATION TO GREEN & SMART MINING
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' 3D Topography

~ M1:iMINE SURVEY & MAPPING

' Survey Sched
— o

l Cloud Mapping
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' Calculation

~ M2:iMINE PLAN & DEVELOP

Digital Mine Modularity

{ BiMIy Mine Plan I Mine Design

I Job Scheduling

~~ M3:iIMINE DRILL & BLAST

l Drone for Blasting

~ M6: SMART CRUSHER

' Material In-Feed Detection

~ M7:.iMINE REHABILITATION

' Auto-Feed Crusher ' Drone for Rehabilitation

' Auto-Gap Adjustment

' SMART Tree Nursery
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~ MA: iIFLEET MANAGEMENT SYSTEM

Digital Mine Modularity

' Resources Allocation

Determining a number of trucks required to haul mine

material based on short-range planning goals using a

linear or nonlinear programming model.

' Route Optimization

Minimizing travel time for transporting material

from a loading face to a dumping area or travelling

from a dumping area to a loading face.

' Dynamic Dispatching

Dynamically allocate trucks based on the optimal
solutions using heuristics or mathematical model

throughout the operating shift.

s =
v Them

4 Truck No.| forthcoming

"

Shovel No. nucksare
S we
w v ruck No.
Shovel No.2 %
oo, (Thebest £ ezt The s
i L AN R | 1
0"‘_1 . potential shovel) St v NS il pent for
e S [} ShovelNod 7K Vod the next
% Q* 3 /! \ Tt Nod dispatch rucks
N N Truck No.
Shovel No. ﬂ \
¢ “
v ‘ | Truck Noa
Shovel No.n v
Shovel No.r
The Lanuck-fornshovels

The mtrucks-foemshovels

l Machine Condition Monitoring

Monitoring individual machine condition in real-time;

allow for further predictive maintenance!

~ M5: UNMANNED EV TRUCK

' Auto Interaction
TR T

® Auto Interaction allows safe interaction between
unmanned trucks.
® Unmanned trucks will navigate intersections, dump

and load locations.

' Manual Interaction

® Manual Interaction allows for safe interaction
between Manned Vehicle and unmanned truck.

® Travel, Passing, and Park.

l Collision Detection System

® Collision Detection System detects when an
unmanned truck permission lines an manned

vehicle safety envelope and signal a warning.

' Obstacle Detection System

® When the Obstacle Detection System detects an
obstacle (front or rear), the unmanned truck will

come to a stop.




TCMA

anaugnannssuyubiuuiing

Dispatching & Unmanned System Architecture
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Digital Twin Intelligent Operational Simulation Equipment Monitoring And Performance Analysis Tele-Remote Platform
Dashboard

Mapping Scheduling Safety Management

Modernized Command Center
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ToMA " GREEN & SMART MINING
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Green & Smart Mining Benefits

¢ Job efficiency increase from truck utilization and driver shift change

*

{
o\ | sas .4k
¢ Cost savin 5
saving o6 _..ﬂﬂi
Energy cost Maintenance cost Labor cost
° Qi g . . \_/
Significant improvement in workplace safety "‘
Reduce risk from Reduce risk from skill
loss / injuries shortage
® Less CO, emission f""l * Productivity increase
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Thai Cement Manufacturers Association
Yada Building, 5™ Floor, Room 508,

No. 56, Silom Road, Suriyawong, Bangrak
Bangkok 10500, Thailand

E-mail; info@thaicma.or.th

Website: www.thaicma.or.th
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