Cost Leadership and Plant Efficiency Lilik Unggul Raharjo
Enhancement in Indonesia Cement Industry to Chairman of Indonesia Cement Association
support Decarbonization Initiatives 30 April 2024
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16 Members of the Indonesian Cement Association, with 23

Integrated plant consist of 50 production line
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% No.1 Portland Cement Manufacturer

ASI| Members:

1.PT Semen Indonesia (Persero) Tbk
2.PT Semen Padang

3.PT Semen Gresik Tbk

4.PT Semen Tonasa

5.PT Solusi Bangun Indonesia Thk
6.PT Indocement Tunggal Prakarsa Tbk
7.PT Semen Baturaja Tbk

8.PT Semen Kupang

9.PT Semen Bosowa Maros

10.PT Cemindo Gemilang Tbk

11.PT Jui Shin Indonesia

12.PT Sinar Tambang Arthalestari
13.PT Semen Jawa

14.PT Conch Cement Indonesia
15.PT Semen Imasco Asiatic

16. PT Kobexindo Cement




Domestic Market Update 2023 and Growth Potential in 2024

O Comparedto 2022,2023 Demand Growth is +3.4% vs LY. Higher demand occurred, lower inflation (2.56% vs LY) and
infrastructure construction acceleration (which also contributed by IKN construction)

O In 2024, cementdemand projectedtogrow up to 3% compared to 2023, resulting in industry Utilization to 56%
(which still lower than 2019 utilization level)
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Overview on World Cement Production and Net CO, Emission

CEMENT'’S 7% SHARE OF GLOBAL . . .
CO; EMISSIONS Net CO, emissions in 2020 (global cement*)
Exhibit 2: Global CO, emissions by source
with a focus on industrials .
Net - Kg CO,/tonne cementitious 71AGWCct -
Cement: 7% 2 2 0/
Ironand — rOther industry: 6% Updated 0
Sioe " RTS8 Reduction in Net CO,
Chemlcals 3% 200 L
emissions per tonne
/ \ M'I";'g’ 756 cementitious
4 Industnals \ o (1990 baseline)
29%
711 0
N 17 %
Power Agdcilti Reduction in fossil fuel consumpti
o o ption
28% 20% 653 (1990 baseline)
Others Transport
2% Buildings 15%
N 0 19 %
Source: McKinsey & Company. As of 2017.
.. energy efficiency improvement
World cement production in 2020 (1990 baseline)
6.1%
500
27.6% . 1990 2000 2010 2020 Source: GCCA - GNR report2021
0 * Data coverage : Austria, Brazil, Canada, Czech Republic, Egypt, France, Germany, India, Italy
Morocco + Argentina + Tunisia, Philippines, Poland, Spain, Thailand, United Kingdom, United
States
71AGWct=Net CO2 emissions —Weighted average excluding CO2 from on-site power generation
2.1% — Greyand white cementitious products
57.2%
7.0% . . . . . . .
Estimated Global CO, Emission is 2,47 bio Tonnes of CO,,while Indonesia
around 40 Mio Tonnes

Source: cembureau 2021-activity-report



Future Cement Industries Overview and Its Connectivity With SDG

co

co,
Climate neutral — Cement Producing innovative Circular by using
factories reduces carbon products and services materials and energies,
dioxide emissions, while which provides to process and reuse by-
also conducting climate sustainable solutions. products and wastes
preserving measures. accordingly.

Provides
sustainability
for nature.

Provides benefits to
stakeholder.

UN Sustainable Development Goals adopted by Indone5|an Government
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"Green economy, green technology and green product
harus diperkuat agar Indonesia bisa bersaing di pasar
global. Kita memiliki kesempatan yang besar masuk ke
produk hijau dan ekonomi hijau ini baik dari sisi produksi,
distribusi, dan konsumsi” ~ Presiden Joko Widodo
(2021)
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Overview of Energy Demand in the Cement Industry
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Clinker cooling
_’ =
~1500°C @ "NH. = @

Red circles indicate the percentage of CO, eq emissions associated with
manufacturing. (*) 50% of the emissions associated with pyroprocessing
arise from directrelease of CO, from calcination and the remaining 35% from
fuel and energy consumption.

Source : Imbabi et al., 2012

Energy Demandin CementIndustry
(Thermal and Electrical Energyin Joule Proportion)

B Electrical Energy (%) B Thermal Energy (%)

Thermal energy and electrical energy Management
Is closelyrelated to CO, Emissions reductionfrom
companies, therefore Energy Efficiency and
Conservation arerequired

Energy CostEstimation in Cement Production (COGM)

Fuel contributing 35% of
CementProductioncost (or
53% from Variable Cost),
while Electricity contributing
18 % of Cement Production
cost (or 26% from Variable

Electricity
18% Co St)




Indonesiais committed to reduce its carbon emissions as stipulated in its Enhanced NDC,
which will be aligned with the Long-Term Low Carbon and Climate Resilience Strategy
(LTS-LCCR) 2050 with a vision to achieve net-zero emission by 2060 or sooner

Indonesia's NDC outlines the country’s transition to a low-emissions and climate-resilient future

Targeted Sectors Enhanced NDC

- oo P sebsasesssssssssasssssssssssssssnnsesnnsannnns sl
- Before (2016) After (2022)
National Efforts National Efforts
Agriculture Waste Industry Energy 29% » 31.89%
Long Term Strategy on

S - - -« ¢+ tsta e ee e enn s et aeta et asate et ettt ta e tae e eensataseads Low Carbon and Climate

Celel 27 NDC 2024 917 MTon CO2e Resilience 2050

. . oy UN CLIMATE International Support International Support (LTS -LCCR 2050)
New commitment in Lo @ GHANGE 5
. % ;% GONFERENGE
Adaptation - ket
o Coal phase down with the 0
Related with Oceans, framework of energy transition, ’ 43.20%
wetlands, human settlement. e Blue carbon resources, and

Orequctonotuers 1.114 MTon COZe




Swichingto

- Increase Alternative Fuel (to | Reduce Clinker Factor (CF) in Optimize Specific Thermal Energy
Energy thuency . replace Fossil Fuel) & Raw Cement Production Consumption (STEC)
A|temat|ve Fuel Material (AFR) Use » Efficient plant thermal energy
» AFR pre-processing & feeding Producelow carbon content consumption
facility optimization cement » Advanced process control
carbon » Optimizing the consumption of » Substitution of CO, intensive rollout

» Anticipation in process/emission
improvement

» Refused Derived Fuel (RDF)
initiatives around plant operations

» Multi-stakeholder cooperation,

bottom ash, Limestone, and Hydrogen injection
other potential binder
» Promotion/advocacy for
performance-based cement
standard with lower clinker factor

Reduction in
(ement

Reducng Clrkerto ~— Imovative
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Reduce material and electrical energy
cost

CO, Emission
Scope2-FromIndirectUse of Electricit

SEEC Optimization

Reduce fuel cost Reduce fuel cost

l i . Renewable Energy Supply i
. » Digitalization & automation ', » Solar Panel installation via !
l of production facility ! I Partnership with local provider !
. » Equipment ! . » Other renewable initiatives such !
: improvement/replacement ! I as optimize use of existing waste !
i » Clinker factor reduction | i heat recovery power generator |
. : ! (WHRPG) :

Reduce electrical energy cost

Reduce electrical energy cost




CO, Emission Reduction in Indonesia Cement Industry

Indonesia cement industry implements a series of Net Specific Emission (kg CO,/ton Cementitious)
initiatives and appropriate technologies to lower GHG " Trmee

emissions and other conventional gas emissions, among war

others, by: T R

66895 688.16

88787 691.02

—_
—_

—_

660 -_—

64609
84146 63908

(1) reducing the clinker factor, 631.7
(2) using alternative fuel and renewable energy, as well as
(3) increasing the level of thermal substitution.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Inventory, kgCO2fton cementitious e Linear (Basedine, kgCO2ton Cementitious)

Trend Clinker Ratio (%) Trend and Projection of Thermal Substitution Rate (%)

200 19.82 12

= Thermal Substitution
Rate-TSR (%)
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2026 2026 2027 2028 2029 2030

I CO?2 Reduction (%)

—— Linear (Thermal
Substitution Rate-TSR

(%))
—— Linear (CO2 Reduction
(%)

CO, emissions reduction in non-OPC cement products
(Comparison to OPC cement with CO2 emissions of 782 kg/ton)

Haraute Y 29% IS 21% Every 5% Thermal Substitution Rate by using alternative fuel will
ement — ipel emen! Lower than OPC tipe |

HE Type o ion gement reduce CO2 approx.1.9%

(F;Erﬁenl * Loweri;znt:c"/:ctipel ::r':l::td(glsag) Lowerialan;f::tipel
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(ICA Draft ) Decarbonization Road Map— Scope 1 and Scope 2

P et 2010 (baseline) 2025 2030 2035 2050 - a & N
F:;;::.:l ;-rm (Ton) 41;“..:1;0 70.000.000 | 90.000.000 | 100.000.000 | 1Z0.000.000 Initiatives Eﬂﬂtﬂhutlﬂn up to 2050
Reduction Clinker t m ratio [3) B1 B9 GE B5 B0
F:-al Jumr:; [.:an?*::tw::ml]lfﬂ TSR 3 11 23 28] a0 STEC Contribution t%} 3.4
Draft ASI Decarbonization Roadmap (Scope 1 & 2) CF Contribution (%) 22,1
120.0 M STEC Contribution B CF Contribution TSR Contribution tﬁ'} ﬂ,?
' ™ TSR Contribution M Electrical contribution (Scope 2) Electric s_mp._ 2 I%} 59
CCUS Contribution H Remain CO2 (Mio Ton) =
[

BAU 2035; 82,3
« Decarbonization action till 2030

. o aim to reduce CO, emission by
19.3 mio tonnes (26% reduction
e from BAU), and directly affecting
50,0 ’ ’

Green House Gas (which causing
climate change)

* Inthe other hand, it gives growth
opportunity for Technology
Manufacturer and challenge for
CementProducer (due to
additional cost)

»  Therefore supports from regulator
are required in accelerating the

- V100% action as well (such as : incentive,

2010 (baseline) 2025 2030 2035 2050 Ca.rbon pricing mechanism)

Mio Ton CO2

2010 (baseline); 35,6

40,0

2030; 54,8 2035; 54,6

9
20,0 V26 %

NZE 2050; -

Year




Example of Company GHG Emission Reduction Roadmap & Initiative

Semen Indonesia Group Indocement Tunggal Prakarsa

CO, Emission Intensity

s 1
Scope 1 - From Internal Process A17% (Specific NET - kg GOt cement equivalent)
(KgCO,/Ton cement eq.) * Absolute increase in TSR
2019-2030 Target
v 0 v 0 Thermal Substitution Rate (TSR)
162 /° 27 / 0 from Alternative Fuel
Achievement New Target ]
Reduction Reduction 20%
2010-2021 2010-2030
| 11% .
: 3% 4% 5.5% - e
708 | e m R "o
634 ! 2019 2020 2021 T2025 T2030 0
607 593 2010 2015 2020 2021 2022 2023 2025E 2030E
- B 560 S—————
ISEZAO Green House Gas (GHG) emission is calculated based on the international reporting standards defined by World Business
A Council Sustainable Development (WBCSD) Cement Sustainability Initiative
('nter"ahonal » Scope 1: Emissions from operations that are owned or controlled by the reporting company
Energy
Agency) v 0
ng 20y3° 1 1 /0 Fuel Consumption Rate %
Roadmap * Absolute reduction in average
CF 2019-2030 Target = e == = - - . . }l
Average Clinker Factor }
2% 70.6% 7029
66%
2 opis SR mus T m BEOEOaasEs 3
?n 1 q 7nan 9n71 T?n?ﬁ T?ngn 2015 2016 2017 2018 2019 2020 2021 2022 2023 - 2025E - 2030E
Fossil Fuels W Alternative Fuels M LCV Content
i i Optimize Specific Th |E Increase Alternative Fuel & Raw . . . . . . ..
'éZﬂ.‘Li‘i glr':::::;::m s C‘o)rll;nt:rz:ptizzc(lsl"l:’EC)e MAENTY Material (AFR) Use 1. Reducing glln'ker ratio by using alternative raw materials and additive substances to reduce
4 » Substitution of CO, intensive clinker  » Efficient plant thermal energy > AFR Dfe—Professing&feeding facility carbon emissions.
in cement with fly ash & bottom ash  consumption prosenon o 2. Substituting fossil fuel with alternative fuels such as biomass, RDF and others.
) > Promotion/advocacy for > Advanced process control rollout > Anticipation fn pracess/emission - 3. Generate electricity from renewable energy sources, such as Solar Power and Waste Heat
performance-based cement standard | o technology such as improvement : y . ay !
with lower clinker factor Hydrogen injection » Refused Derived Fuel (RDF) Recovery Power Generation.
itiatves:around plant operafions 4. Technology investment in carbon capture and utilization to reduce high CO2 emission wolume

» Multi-stakeholder cooperation

...,




Example of Company GHG Emission Reduction Roadmap

Cemindo Gemilang Semen Jawa (SCG)

CO, Emission Intensit s . . o
2 Y Roadmap & mitigasi menuju Net Zero Emisi
Scope 1 - From Internal Process . .
(kg CO2 / ton cement eq.) Initiative
-
@ Mulai penggunaan bahan baku alternatif dalam mendukung Produk Low Karbon
produk low karbon
Fangemzangan neodub ks karbon
N
“ 20% Reduksi
~ \
\ dl 2030
= \ Zero Coal
% - \ Femen:'.an peningkatan bahan bakar alternatve yang
£ [=] \_mmun lingkungan _}'
2§ “\
S 2 \ p .\
E \ \[ Zero Power
\ S-) Sunsshusi enengy listrk raman Engkungan
\ L A
\
~
\ ﬁ Carbon Capture
\ @ Net zero @ MEnangkap, menyimpan dan memanfaatcan karbon
\ L. A
\‘ d1 2050
Hutan Penyerap Karbon T+
2020 2030 2040 2050 Mempromoskan penanaman hutan untuik penyerap kaon
2016 2018 2020 2022 2023 T2025 T 2030 _ / )
Reduce Clinker Factor . :ew lproducts ® Commissioning & maximizing
in Cement Production SIS . utilization of Expert
= Optimizing product mix Optimizer (advanced process

control) for Bayah Plant
5 LI ts i heater t
Energy Efficiency ::J:;zn;in SN LT W
* Invested Electric Vehicles
(EVs) to replace the use of

= Installation of alternative
fuel feeding facility on kiln #
2

Increase usage of = Planting Kaliandra tree as { : !
alternative fuels and alternative fuel at the Bayah internal cqmbustlon engine-
raw materials Plant based vehicles

Starting of RDF projects in
provinces near Bayah plant
(Cilegon, Banten)




Initiative Examples:
Cement Products

Dynamix Serba Guna .
(SNI 7064-2014) W

A multi-functional cement with better adhesion,
good workability, less prone to cracking, strong
finish and smooth suface. CO, Emission
521kg/on (reduce 208 kg/ton or 29%
reduction compare OPC type 1)

Dynamix Extra Power -
(SNI 8912:2020 type HE) LJJ

Special cement for applications in building
structures (concrete) such as columns, beams,
floor slabs and precast products.

Produce concrete with 15% higher compressive
strength and 30% faster to achieve early
strength. CO, Emission 587kgiten (reduce

EzPro o
(SN 7064-2014) (ST
Easy to work for multi-function application.
Suitable for general concrete construction
needs with high adhesion, strong concrete and
a smooth surface. CO, Emission 521kg/ton
(reduce 208 kg/ton or 29% reduction
compare OPC type 1)

PwrPro o 4

(sNI 89122020 type HE) % &
PwiPro is produced with an environmental friendly
formula to achieve faster concrete early strength
performance to support canstruction preductivity
with proven quality. CO, Emission 587kg/ton
(reduce 142 kg/ton or 19% reduction
compare OPC type 1)

ction, Housing.
il Stability

eneral Conoete Construction, Housing,
Imigation And Waste Channels

Better Workability, Low Heat Of Hydration, Smooth

Compressive Strength

Better Workability, Low Heat Of Hydration

igh Adhesion, Better Workability, Low Heat Of Hydration,
mooth Surface, Durable

urface, Durable

Semen Merah
Putih

igh Sulfate Resistance, Low Heat Of Hydraticn, High Finsl

Cemindo Gemilang & Motive Mulia Product List

| BAG | BULK DERIVATIVE

s’k
& CEMINDO GEMILANG

142 kgiton or 19% reduction compare
OPC type 1)

Dynamix Masonry -
(SNI 153758 - 2004) wJ

Special cement for non-structural applications
such as masonry and ceramics, plastering,
plastering, profiles and corners. Good adhesive
and workability, proper dry time, and reduce
40% CO, emissions.

29% PPC

Hidraulic
Cement — Lower than Cement
HE Type OPCtipe |
emission
Portland Slag
eoC » 32% Cement (PSC)
Lower than
OPCtipel
emission

& Semen Merah
- Putih “Water

+ For fast and high compressive strength growth
needs, Hydraulic Cement is very suitable as a
friendly cement environment to replace the use of
Type | OPC cement.

+Tiga Roda Hydraulic Cement has been trusted for

almost 40% RMC market to replace OPC Type |

cement in projects - private project

Shield”

B Green Product

21%

Lower than OPC
tipe | emission

»Impact :

0.9 kWh/t.cem

n =
Supramix+ Supramix +
Moderate
High Early (HE) sulfate (Ms)
m

Ready Mix Precast

Concrete Concrete

Value Added Product

VIPERS QUA-DROP

DECOCRETE

1% CF reduces the specific electrical energy by approx. 0.8-

1% CF reduces the specific CO2 Emission by approx. 2-3

kg.CO2/t.cem

38%

Lower than
OPCtipe |
emission

cost

1% CF decrease will reduce around 0.96% in production




Initiative Examples of Switching to Alternative Fuel (1)

NN D) W
Biomass Municipal Solid Waste guft\ 3 /B V)0
) =L »L\
W

|-

Industrial Waste
4]

Type of wastes: Type of wastes: Type of wastes:
= Rubber waste = Rice husk, wood chip, saw = Municipal solid waste to RDF
= Used rags dqst, Coe husk f/'//' ,g

= Plastic waste

= Qil sludge

= Textile & garment waste
= Expired products

= etc

» Examples :
U SIG Group (Industrial waste, Biomass, and RDF cooperation with local government
UIndocement (Investmenton RDF feeding facilities and coop. with Jakarta for Bantar Gebang wast),
U Cemindo Gemilang (Planting Kaliandra as alternative fuel at Bayah Plant, investment on RDF feeding facilities and coop. with local
government

» Impact :
5% Alt Fuel Increase will reduce 1 - 2% emission
1% TSR increase will reduce around 0.6% fuel cost

e e




Initiative Examples of Switching to Alternative Fuel (2) msw t ror

Development Project

SBl as The Pioneer in The Implementation of Refuse-Derived Fuel (RDF) Technology in Indonesia

Together with Central Java Provincial Government & Cilacap Regency, MOEF,

Ministry of Public Work and Danish Embassy, SBI involved as the pioneer of the

first RDF facility in Indonesia with a capacity up to 160 tons/day of municipal

| waste, which will be proceed into RDF as an alternative fuel & substitute 40 tons

of coal in SBI Cilacap Plant.
_ g

< -

| The first trial of Biodrying technology at SBI
Narogong Plant Geotainer facility in 2016 as a
basis for the RDF facility design at the Cilacap

l Plant.

'
"% R )’ -
o -

=

‘ ‘ RDF Utilization helps
c_reate an healthle_r ' Bantargebang, through RDF _
environment for society  facility managed by DKI Jakarta |
e, PrOVINCial Government




Initiative Examples of Switching to Alternative Fuel (3) vsw to ror

Development Project

Map of potential future development of MSW businessfor Cementindustries in Indonesia

(| SB:jPIanth—Lhoknr?aAceh Indocement - Tarjun - South Kalimantan
oA A B e RDF Capacity 200tpd Development Completed & Continue for
S . —— Operation Phase:
Sl Plant —Indarung Padan emen Tonasa - Pangkep . i
Padang:soo tp Pankajene : 150 tpd 1. Cilacap : 70 — 80 ton/day RDF
] N e Lo :Pg from 160 ton/day fresh MSW
\ crassar - A0 2. DKI Jakarta : RDF Bantargebang
BN (700 ton/day RDF)
Semen Baturaja — OKU Sumatera Indocement — Maros -South Sulawesi 3. Banyumas : Residue from ITF
OKU : 100 tpd RDF Capacity 200tpd (10 - 15 ton/day RDF)

OKH - 200 tpd

4. Denpasar - Bali : 220 ton/day RDF

On Going & Next Project:

Indocement —Citeureup, Bogor 1. Aceh : 300 ton/day MSW
RDF Capacity : 2.500 ttpd 2. Padang : 300 ton/day MSW
3. Tuban: 150 ton/day MSW
g‘i‘lpj'a?(l -NafégoggéBogm 4. Temanggung : 100 ton/day MSW
\‘ berok T o tou 5. Sleman : 200 tpd MSW
Bogor regency : 2.500 ttpd 6. Depok : 600 ton/day MSW
7. Purwakarta : 200 ton/day MSW
Indocement - Palimanan — west Java SBI Plant Tuban & SI Plant Tuban 8. Magelang : 500 ton/day MSW
RDF Capacity 500t_- SBI Plant —Cilacap, Central Java SG Plant —Remb Plant C! tral J i Dinpasar oo tﬁ)d S Rembang 200 ton/day MSW
- , n emban ant , Central Java - Tuban : 400 H
(| Cilacapregency  : 800 tpd ; gRembang : 400 tpd - Gresik : 5502,':(, 10. Citeureup — Bogor: 2,500 ton/day MSW
Indocement — Grobogan - Central Java 8 Banyumas regency : 600 tpd Jepara  : 200 tpd -Surabaya  : 600 tpd 11. Palimanan-Cirebon : 500 ton/day MSW
RDF Capacity 200tpd Lrmanggung : 1;80t$i, Kudus  + 200tpd 12. Grobogan : 200 ton/day MSW
13. South Kalimantan : 200 ton/day MSW
NOTE : 14. South Sulawesi : 200 ton/day MSW
Cement Plant use RDF
i i TSR RDF Volume MSW Equivalent Volume
1 SIG Cement Company Clinker Capacity : q
1 TP [ton per year] (Y9 Ton per year Ton per day Ton per year Ton per day
Semen Indonesia Group 38,460,000 10 1,058,552 3,529 2,301,200 7,671
Other Cement Plant 35,820,432 10 933,247 3,111 2,028,799 6,762 16




Initiative Examples of Energy Efficiency: Digitalization— Smart
Plant

Energy Efficiency Improvements and Developments However, it is not enough with continuous improvement

+ Maximize Production Rate and reduce unplanned stops and development, digitalization can increase energy
* Periodically Energy Audit and Programs, i.e. False Air efficiency through technology that collects and analyzes

Reduction and Idle Managements Programs data to effect real-world changes in energy use....
+ Equipment Upgrade & Optimization

+ Smooth operation with Low Grade Fuels. efc.

1# Real time data monitoring data
will be recorded in milliseconds to quickly

7# Virtual Reality : create
digital twins of cementplants to

Impacted to KPI : detectand correctanomalies increase efficiencyof sites

= Improve Performance of
Plant scale

= Significantlylower cost .

= Economicofscale 2# Predictive Operation |6># I\galn?engnce &

= Standardized & Advanced goRtrqI algo(rjithm preltjict di;i(t)al ;S;::(;\;g:fgﬁg;égn
<l Pl PotEss DeTenOT SN cTomates inspection instantlyresultto

managementsystem

PEOPLE & MANAGEMENT : callelis

= Speed of Decision Making

= Empowering People

= New Skills & discipline 3# Predictive Maintenance 5# Automation & Robotic

Cement Manufacture
The Smart Plant/Factory

4# Performance & Collaboration Tool (PACT) :
Moves operational decision making from experience base to data
centric. It combine data from various source and enable machine
learning/Al application

= New working culture

create digital twins of cementplants to
= Digital & innovation culture

System detectabnormal conditionin increase efficiencyofsites

real time and predicts time to failure




Initiative Examples of Energy Efficiency: Digitalization—Smart Plant

Advanced Process Control (APC) Use Case

Potential Energy Savings

Subject Value (in %)
Rate Index 1.5 il 3.71 % potential Sa\"““g per
Mont
Electricity 2.85 till 5.97 % Thermal Energy
Up TO 2.40/0
Rate Index 1.06-2.5% reduction
Thermal 1.47 till 2.43 %
Electricity 0.1 till 6.12 % Potent;y, .
av; i
. Month g Per c02 Reduction
Rate Index 2 till 5.1 % ecty:
. . . U 'Clty En ~10
Electricity -2 till 4.8 % PTog 4 orgy em
fedy Ctiop, & kg cozit.c
\\’4 Rate Index 2.32 till 3%
Cement :l,, 18
b Electricity 2.56 till 5.28 % 1% Thermal Energy Consumptiondecrease will reduce around 0.33%in
production cost

U 1% Electrical Energy Consumption decrease will reduce around 0.21%in
production cost




Initiative Examples of Energy Efficiency: nydrogen injection Technology Use Case
Optimize Specific Thermal Energy Consumption (STEC)

Technology implementation improve combustion quality, ensuring CO reduction, by increase combustion speed without any
environmental impact

Implementation Result

ENHANCED REACTIONS

A .
H, — 2H 0

H+0, <> [OHJ+0 o
HO,+ H <>[2 OHJ

H, ADDITION IMPROVEMENTS * Production rate increase around 3.86 — 4.49%
* Thermal energy (STEC) reduction around 1.7 — 2.2%

Initiation Reaction

Propagation Reaction

Production of highly reactive
hydroxy (OH) radicals

Dominant Reaction

High heat release

v S
co : INCREASE OF THE
2 : BURNING VELOCITY
onsumption

And extend the limit of the

COMBUSTION EFFICIENCY

SMALL AMOUNTS of H2 and O2, produced by PEM technology, are injected into the existent combustion system.

-I;\HE IN|CIf?fEASE INSPEED OF THE COMBUSTION, promoted by H2 addition, is most likely a chemical effectrather than a
thermal effect

19

e e




Initiative Examples of Energy Efficiency: WHRG Use Case

Semen Indonesia

*WHRPG (Waste Heat Recovery Power
Generation) plant has been installed at
SemenPadang (Ind.5 Plant) & Ghopo-
Tuban

*SP : 8.5 MW Capacity, Tuban : 21 MW
Capacity

*ReduceCO,emissionby + 800 kg
CO,/MWh generated

» Saving Estimation: 120 Bio IDR/Year

Cemindo Gemilang

*WHRS (Waste Heat Recovery System)
plant has beeninstalled at Bayah Cement
Plant (Line 1 & Line 2)

*Capacity : 2 x 15 MW

*ReduceCO,emissionby + 877 kg
CO,/MWh generated

» Saving Estimation: 27.82 Bio IDR/Year
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Key Messages

1. From 2010 to 2022, the carbon intensity of Indonesia cement industry reduced from 725 kg CO2/ton cementitious to
631.70 kg CO2/ton cementitious, achieve an absolute emissions reduction of 6.54 Million ton CO2 or have reduced by
12.9 per cent. The cement industry plays a crucial role in reducing CO, emissions, and its commitment to implementing
strategic initiatives is essential to achieving net-zero carbon emissions.

2. Green Industry Cement

Ready to support Green Industry Program in reducing CO2 through the use of Renewable Energy including biomass,
municipal waste such as RDF, and industrial waste. Besides that, cement manufacturers are currently producing a lot of
environmentally friendly cement products, and however some of the lower carbon products need Indonesian Standard
(SNI) acceleration, in addition, to supporting material specifications for infrastructure projects that accommodate
environmentally friendly cement.

3. Support from the Government on the regulation and policy is needed mainly to boost up the initiative of
decarbonization.

4. Decarbonization initiative best practice in Indonesia cement industry shows that initiative implementation not only
contributes to CO, emission reduction , but also increases cost competitiveness




Thank You
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