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Strateqic Issues

Rencana Umum Energi Nasional
(KEN: PP No. 79 Tahun 2014)

National Energy Mix Target for
NRE 23% By 2025

COP21 Paris Agreement
Target of Reducing Greenhouse
gas (GHG) Emissions by 29%
Against BAU by 2030

United Nations Framework Convention
on Climate Change (UNFCCC
The contribution of Indonesia to

global responses in order to tackle
climate change
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Renewable Energy Potential

The potential to generate energy from
green resource is 443.208 MW while the
utilization is lower than the expectations

-

PLN Consumer Expectations
for Reliable, Cheap and Green
Electricity

premium renewable Energy
products with green, blue,

crystal service quality

fﬁf“’f o High K
gh rank coal reserves low

prices tend to rise

National coal reserves are at a low
level. These include subbituminous
and lignite.
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ENERGY TRANSITION ROADMAP TO NZE

Source: Directorate General

of New and Renewable
Energy, Ministry of Energy
and Mineral Resources

GHG Emission
k. Reduction
Target

MAND  *
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2021 - 2025

2025: Emission
reduction of 231.2
million tons of CO,

= Utilization of Rooftop
Panels

= Acceleration of waste
to energy

= Development of
small-scale Micro
Hydro Power Plant

= Cofiring for coal-fired
power plants

= Hydropower Addition

(in line with RUPTL 2021-
2030)

= Induction Stove 8.1
million households

= Dimethyl ether replaces
LPG for Residential

= 300 thousand electric
cars and 1.3 million
electric motorcycles

= Gas Network for 5.2
million connections

= Mandatory 30% biodiesel
by 2025

2026-2030

2030: Reduction in
emissions of 327.9
million tons of CO,

= Additional

generation after
2030 is only from
EBT.

" Pumped storage

from 2025.

Induction stoves for 18.1
million households

2 million electric cars and
13 million electric
motorcycles

Gas Network for SR 10.2
million

Biofuels in the industrial
and transportation
sectors to 40%

Energy Management and
Energy Labeling for 11
Residential equipment

2035: Reduction in
emissions of 388
million tons of CO,

=  Green Hydrogen from
NRE from 2031 for the
transportation sector

= Massive Battery Energy
Storage System (BESS)
by 2034

= Installed capacity of 11
GW Geothermal Power
Plant by 2035

= Induction stoves for 28.2
million households

= 9.3 million electric cars
and 51 million electric
motorcycles

= Utilization of jargas for
SR 15.2 million

=  Biofuel use maintained
at 40%

= Energy Management
Implementation and
Energy Labelling

2036 - 2040

2040: Emission
reduction of 629.4
million tons of CO,

= Nuclear use for
electricity from 2039

= The development of
Variable Renewable
Energy (VRE) in the
form of PLTS is
increasingly massive,
followed by Wind
Power Plant both on
shore and off-shore
starting in 2037.

= CCS for cement and

steel sector from 2036

= Low carbon fuel for

shipping

= Use of Induction stoves

for 37.9 million Cluster.

= 23 million electric cars

and 101 million electric
motorcycles

= Gas Network for 20.2

million connections

= Bjofuels in the industrial
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2041- 2050

2050: Emission
reduction of 1043.8
million tons of CO,

= Green hydrogen to
replace fossil natural
gas for high-
temperature heating
processes starting
from 2041

= Primary energy from
NRE is higher than
total fossil-based
primary energy

= Induction stove usage
for 46.6 million
households.

®* The use of 50.2 million
electric cars and 163
million electric
motorcycles.

=  Gas Network for SR
22.7 million connections

= The use of biofuels in
the industrial and
transportation sectors
is maintained at 40%

2051 - 2060

2060: Emission reduction of
1798 million tons of CO,

NZE by 2060

Emissions in the
electricity sector will
reach zero and
emissions of 129
million tons of CO,-e
in the industrial and
transportation sectors
Stop using gas for
electricity

Use of CCS in Industry 13
million tons of CO2
Induction stoves
amounted to 54.3 million.
175 million electric
motorcycles and 65 million
electric cars

Gas Network for 22.7
million connections
Projected consumption
demand electricity 1,942
TWh and electricity
consumption per capita
5,862 kWh/capita
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NRE POWER PLANTS
DEVELOPMENT PLAN -NZE

2060:
600 NRE capacity 587 GW: Solar 361 GW, Hydro 83 GW,
Wind 39 GW, nuclear power plant 35 GW,

1.
Biomass/Bioenergy 37 GW, Geothermal 18 GW, l I I I I
m B S l I
=
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Capacity : Giga Watt

Coal/Gas Power Plant: No additional CFPP unless it
has been contracted and constructed. PLN CFPP of
IPPs retire after the PPA ended. Gas Fired PP retired

Tidal/Ocean 13.4 GW. Pumped Storage 4.2 GW, BESS
500 140 GW, Hidrogen 52 GW.

W TIDAL W NUCLEAR after 30 years (remaining : <1GW, Coal:2057,
W HYDRO MW BIOENERGY *
400 gg‘SJT”ERMAL :g(')tAL 2. NRE: Additional generation after 2030 only from NRE.
HYDROGEN W BESS Starting in 2035, it will be dominated by Variable

WPUMPED STORAGE Renewable Energy (VRE) in the form of Solar, in the

Green RUPTL PT PLN

300 (Fener) 3021 2030 following year it will be followed by Wind and Ocean.
Additional NRE capacity of 3. Geothermal: Installed capacity of 11 GW by 2035
2:‘?:\,:5‘:“25’;‘??)1;)“‘:; and continued development to 18 GW by 2060

200 pillion. The total installed 4. Nuclear Power Plan: Will enter the system in 2049 to
¢apacity of NRE power plant maintain system reliability, by 2060, it will need up to

(&

o

‘n 2030 reached. 31.42 GW. | 35 GW
e s “. o
100 . Storage: Pump storage enters the system in 2025,
L L - .
- !!————.......Ill Battery Energy Storage System (BESS) to be utilized in
I l I I II II I I ! l!! l I l i i ' 2031. Hydrogen is utilized gradually starting in 2031
A MSE N ONOO

@ @ © Dircktorat Jenderal EBTKE @2022
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MEMR, 2022
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Coal Power Plant Retirement Schedule Towards

Carbon Neutral 2060
Presidential Decree No 112 Year 2022 on Renewable Energy Acceleration for Electricity , Article 3

* Retirement with consideration of capacity, age, utilization, emissions, economic value, funding and technology
* New Coal Fired Powerplants are prohibited with the exception of (1) CFPPs integrated with industry or part of
Strategic National Projects ; (2) Commited to reduce emissions by 35% with 10 years, (3) Max until 2050
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Subcritical Retirement First Retirement of Supercritical
Phase 1 GW Power Plant 10 GW Ultra Supercritical Power Plant
Retirement Gradually from 2045 - 2056

Last Ultra Supercritical

Plan to replace Coal Power Subcritical Retirement Ultra Supercritical First Phase
Retirement 5 GW

Plant and Gas Power Plant Second Phase 9 GW Retirement 24 GW
with 1.1 GW Baseload NRE

Source: PT. PLN (Persero) and Deputy for Coordinating Minister on Maritime Sovereignty and Energy
Affairs (2021)
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Cofiring Power Plant Inventory
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52 CFPPs were marked for co-firing:
« ® consisting of 3 types of boilers
* 19 Types of CFPP with Circulating
Fluidized Bed (CFB) boiler type
"{"*"‘&WQWNSUSU g i * 21 types of coal-fired power plants
Wilisoan * 4 Y with boiler type Pulverized Coal
‘ WN > &
n "' : . ;w BENGKAY%Eg(zlesKALBAR) 'KGOBONTAL% .. SOFIF‘MLUKU(EMALEAHARI) . (PC) . .
e WGWWM SR, ’UKBAUKPAPW‘“"A““ B e * 12 types of PLTU with Stoker boiler
'!'\‘ 4 \Q BELITUNG MPISAU s 9:‘:?:; JAth?umsARu e type
N %‘&JWASAK’ > g'}géM ASAM]-‘BARRU\ KENDARI - ”;(‘_ - '_“-: r’::_“%"“ ﬂ’, ot
oo .ﬁANLONTAR . PUNAGA, IT':‘KALAR) . . : M\M"’P:w . H
M a‘"“’*‘”ﬁ*“"%“f@;‘&w it e L * total installed capacity of 18,665 MW
e g 2 iie"* "l * CFB: 2,580 MW
10°0°0°S QPANG DARLROLCK 10°00'S
; | * PC: 15,905 MW
* Stoker: 180 MW
@ Coal Power Plant Cofiring
== palm oil Potential
»=  Production Forest Potential
Waste Potential
. | _ . Source: CES UGM Analysis (2021) based on PLN
(2020)
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Cofiring Power Plant Inventory (Cont.) (&

o In 2021, 26 CFPP. kldve been
° tested, 13 coal-firing power
plants have implemented

commercial biomass co-firing.

By mid-2022, 52 CFPP have been

5,10, 11 )
@
tested, and 32 have implemented
9,12
1,7

commercial biomass co-firing.

Java : 13 CFPPs

1. PLTU Paiton - 800 MW (Sawdust) 8. PLTU Anggrek - 56 MW (SRF - Sampah) . .

2. PLTU Jeranjang - 150 MW (SRF - Sampah) 9. PLTU Rembang - 630 MW (Wood Pellet) Kalimantan : 6 CFPPs

3. PLTU Sanggau - 14 MW (Cangkang Sawit) 10. PLTU Labuan - 600 MW (SRF - Sampah) Sumatera: 4 CFPPs

4. PLTU Ketapang - 20 MW (Cangkang Sawit) 11. PLTU Lontar - 945 MW (Sekam Padi) Sulawesi : 5 CFPPs

5. PLTU Suralaya - 1600 MW (Sekam Padi) 12. PLTU Adipala - 660 MW (Sawdust) ]

6. PLTU Barru - 100 MW (SRF - Sampah) 13. PLTU Pelabuhan Ratu - 1050 MW (Sawdust) East Nusa Tenggara : 2 CFPPs
7. PLTU Pacitan - 630 MW (Sawdust) West Nusa Tenggara : 2 CFPPs

Source: MEMR (2021)
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The Role of Stakeholders in the Cofiring Ecosystem (Ekosistem Listrik Kerakyatan)

Pk
ilil cHALLENGE

* Cost of plant preparation for co-firing

* Some developments are not financially viable

* There is no certainty of tariff
incentives/compensation from the government

* Sustainability of feedstock supply = very
climate dependent and quite expensive
compared to coal

* There is no reference standard for bioenergy
prices yet

ff"‘ POLICY SUPPORT

The determination of the type of feedstock plant i
left to the forest license holder

The minimum selling price of electricity from
bioenergy should be higher than cost

* Government incentives for development

The use of biomass in CFPP is calculated as the
energy mix
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Law System Planning, Policies and Funding (Insentive) (

5 3

ot v BKPM
Bappena

| Production
I Machine

Generator
@ B ’) Compaonents
. Rules & mmumm SpuanTTILA M Al >
—— e SR DO >
== Policies —t

:(Eom ponents [ndu_r.tra

Local/Private

Production Management & Feedstock Processing Management
Feedstock Management (Woodchip/Pellet) = :
— Processing Machine
= : PERHUTANI Components Fabrication
(1_-‘ s {Jomesm) ! and Power Plant
y 2 e Waste
' & COOPERATION SCHEME = \Woodchip/Pellet
\ fEas . ; W' RDF/SRF(Waste) - .
=N O Industrial Village Coop ) Puwl'—'lnnt
¢ " i miity Forest | /Company J ) Model Scheme

- Electricity Sale and
Purchase Pricing Policy,
Compensation
Cost Insentive

:éz F"LN)

y PL sub/ §
&
: Biomass
- Powerplant
— ((hcrer ).

Power Plant Management

Source: CES UGM (2021)
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Business Scheme

Institutional and
Financial Assistance

Ministry of

Disadvantaged GOVERNMENT
Villages

Licensing
and
Supervision

Training and

Nurseries l
Energ.y BUMDes/

Plantation Cooperatives/Village — PLN
Forest Communities #

Business
PLN

Coordination I

Customary
Institutions

Feedstock
Processing
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Strategy PT. Pertamina optimizes the utilization of upstream oil and gas in the
long term through strengthening business while building an environmentally
friendly (low-carbon) energy foundation for the future

Building a low-carbon business

¢ ' CCUS scale up & CCS commercialization
5 Upstream
fia
Gas Acceleration of methanol & biomethane sales as well as
I CO2 pipeline infrastructure for CCUS/CCS
Refinery & Accelerating biofuel production & exploration
@ Petrochemical Second & Third Generation Bioethanol
Commerecial Driving biofuel adoption through marketing & advocacy
.0" & Trading Upgrading charging stations

Power/Swapping

gk Integrated Ammonia & H2 shipping as well as an exploration
%% Marine Logistic green terminal to support CCS (ship logistics)
@& Power & New Leading the NRE battery & infrastructure market by

RenewableEnergy | 2030 (including E2W), clean hydrogen exploration, &
carbon markets
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Hydrogen for Environmentally Friendly Fuel
Production Treating Process

UNIVERSITAS GADJAH MADA

» Hydrogen (H2) is a
colorless and odorless gas
that is a flammable gas.

Primary Process Secondary B hemical » Hydrogen is a fuel and
—> Unit » Process Unit ———» etPrF?%EeGrlnt:ca —> reducing material that is
(CDU dan HVU) — | —» (RFCC, HCU, dsb) —> (PP, PE, dsb) very effective for the
> 5 — > treatment process

- H2 gas plays a very
important role in the

production of
> environmentally
friendly fuels

— Due to the largest need
for H2 compared to
other industries, RU's

produces its own H2
> gas through the proven
and economical SMR

(Steam Methane
Reforming) process with
Natural Gas raw

HMU materials
(Hydrogen)

>
|. Treating Unit
(Hydrotreating)

Utilities
(Water, Air, Steam)

Sumber: Data inhouse
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Mapping Hydrogen Needs for PT KPI

Large
Scale

c
02
- a
S E
o 5
= &
c
o
o

Next Phase

Projects

PPI Ulubelu untuk PP Plant RU Il Plaju

Green Refinery Cilacap (Revamp TDHT Ph-2)
Green Methanol Balongan
New PP Balongan

Projects

DHT Plaju

DHT Cilacap
RDMP Balikpapan
DHT Kasim

RU Il Dumai (Hydrocracker, Platforming, DHT)
RU IV Cilacap (NHT, Platforming, DHT, GSH)
RU V Balikpapan (Hydrocracker, DHT)

RU VI Balongan (DHT, GSH, Platforming)

RU VII Kasim (NHT)

Sumber: Data inhouse, Jumlah kebutuhan hydrogen berdasarkan estimasi dari licensor proses yang terkait, dibulatkan
1. Pilot Proyek Ulubelu total kapasitas 100 kg/day namun hanya dimanfaatkan PP Plant Plaju 15 kg/da

ugm.ac.idZ '

Merupakan to

H2

(kg/day)

100
(157)

3.0002
25
50

H2
(T/day)
24

172
260
3

190
175
97
88

Electricity
(KW)

300

9.000
75
150

Electricity
(MW)
180
1.300
2.000

25

1.500
1.300
750
670
17

Water
(L/day)

1.300

40.000
325
650

Water
(T/day)
310

2.250
3.375
40

3.300
2.250
1.250
1.500
30

On Stream
(year)

current

2026
2028
2025

On Stream
(year)
TBD

TBD
TBD
TBD

TBD
TBD
TBD
TBD
TBD
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PRELIMINARY

» There are 1 pilot project and 3

potential projects that can
utilize Green Hydrogen in the
near future with the needs that
are still possible to be supplied
by current green hydrogen
technology

Further utilization of Green
Hydrogen for Compliance projects
to the total implementation of
green hydrogen for RU's is still not
possible with current green
hydrogen technology considering
the huge demand from projects
and existing RU's

LOCALLY ROOTED, GLOBALLY RESPECTED




PKT Decarbonization Program

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (T T e e e e e T T T T Y
[ Contribution to GHG Reduction \ :
Production Unit : :
[ . [
I - New Business/Technology i
Plant Efficiency 4.49%
: ‘ Y ° . Development 29.29% :
2 mTPY CO, : :
: Substitution of Fossil-Based Raw :
HH I Materials/Ener ith NRE ‘Biolo ical Approach 2.02%
Gas-Based Utility Total unutilized | ' > o0t /Energy wi glcal AP : l
: . .93% [
P CO2is | |
| . & : 4.5000 :
: 4.000 2699) | :
| o . 1 s
0,9 m TPY CO, 4.09 million : T 33000 |
- S 3.000 I
Power plant tons per year : E 5000 m ) . :
Coal-Based Utiltas | : s ' I
|5 2000 :
1 = I
‘@ 1.5000

| 2 | : E :
I 1.000 1
. : 5000 :
) . : I
,, . [

! . e ‘ 1 2020 2021 - 2025 2026 - 2030 2031 - 2035 2036 - 2040 2040
§ Activity ' & : i
L Other 777777777777 j : Total GHG Emission Reduction 1.6 million tons per year (38.72%) :
0,08 m TPY CO, I\ |
——————————————————————————————————————————————— 4

*Based on the 2020 Common Report Format Reporting Standards



Transition to Green Factory Operations k) UNIVERSITAS GADJAH MADA
Utilization of Green Hydrogen into Green Ammonia

Rationalization of Green/Blue Ammonia Development Comparison of Ammonia Technology Process

CO, to atmosphere
Global trend to reduce carbon emissions
. to the environment

Natural Gas
Steam

NH3
Converter

Reforming

. —
Section NH

Air
New Market Opportunity
The use of Ammonia as an energy source Blue Ammonia
(marine fuel) and co-firing boiler Natural Gas e
Steam Reforming H, + N, NH3 "
Section Converter 3
Air
1 Carbon Capture Storage (CCS)
co, > Atau
Potential to obtain premium ammonia e 200N Capture Utilization (CCUS)|
prices i Green Ammonia
! Water 0,

Ease of delivery at a lower cost than i —>—>NH3
. . i Converter

handling in the form of hydrogen 5 o >
I to

Air 0,
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Pupuk Indonesia Group Ongoing Project

Cooperation with TOYO for Development
Green Ammonia

Stand Alone Green Ammonia

@ honisk € )TOYO
WBLBING EAMPANY ENGINEERING

5
L *

Green Ammonia Plant

(electrolyser, air separation,
ammonia synthesis, utilities)

PROJECT OVERVIEW

Feasibility Study on the Production of Green Ammonia from
Hydrogen through Water Electrolysis Prooses

Final Offtaker

e.g. Co-firing Green Ammonia

ammonia-coal :
power plant 3 — R

Located in Japan
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Sustainable Technology

Innovation Strategy

STRATEGY DESCRIPTION

SECTOR

Oil and Gas

Coal

New and Renewable
Energy

Electricity

ugm.ac.id
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Revolutionize technology by implementing flare gas recovery as a by-product of oil and gas production
Optimizing the use of geophysical and geological technology in an integrated manner for exploration
Mapping the gas marketing supply chain network between producers and consumers

Development of the petrochemical production sector that prioritizes ethylene production.

Coal grouping and supply chain mapping to mine mouths
Coal gasification and liquefaction for the utilization of low-calorie quality coal
Production of olefins from low-quality coal

Study of the electricity system of intermittent power plants [PLTS, PLTB]
Roadmap for the use of electric cars to reduce national fuel consumption
Roadmap for the use of biofuels for vehicles and industry

Mapping and integration of the plant component industry
HR certification: installation, maintenance and operator as well as Certification (SNI) of plant components
High-tech plant optimization (4.0) [Coal tracking and Diagnostics & Monitoring]
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THANK YOU
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