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—RIRILX—IERL A! L
1-A. PRIMARY ENERGY SOURCE NATIONWIDE PRIMARY ENERGY MIX

FERKNBERBEIRILTF—DLEIRELTWLAA, &ARELTIO%BLL EIZ., BH/X
RARBRNEDH S

Primary Energy Consumption Historical Primary Energy Consumption
(by Source of Energy at 2021) (by Source of Energy)
) Ma!ay5|as primary energy dem.and " 202°I s 4. 9.Exa]o.ules, * Primary energy demand has no significant growth from 2016 to
which comes mainly from fossil fuels (91%), especially oil and 202
natural gas
Unit: M TOE unic M TOE Il oil Il Coal Natural Gas %# Hydro BB Renewabl Energy
M oi @ @ s
M Coal 100.8 100.1
Natural gas AR |%ﬁ o 1%
% Hydro 81.7 5% “ % 7% %///////%
B8 Renewable Energy 7 DY wan | % 7 38% 35%

40%

35%

2011 2016 2021

Source : BP Statistical Review of World Energy 2022



—RIRILX—IERL A! L
1-A. PRIMARY ENERGY SOURCE NATIONWIDE FINAL ENERGY CONSUMPTION

bﬂfﬁg;ﬁfl*wj@—i@iﬁﬁ@ A1 TRTIXREEANRKD 27T, EXFNTEZEELY 2 —
‘B

Final Energy Consumption(by Source of Energy at 2020) Final Energy Consumption(by Sector at 2020)

*In 2020, the total final energy consumption was 2.53 million T] * The major source of energy in transport sector was mainly from
having oil as a primary source of energy, accounting for 46% of oil, while residential, commercial, and industry sectors heavily
the energy mix relied on electricity.

Unit: M TOE

M oil M oi
M coal M Coal
Natural gas Natural Gas

% Electricity %% Electricity

Biofuels and Waste

Industry  Transport Residential Commercial other

Source : International Energy Agency statistics
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

IL—=L71F, h—RoZa—FSIUPERBRICH T TEEZUpdate LTH Y.,

FEER I RILF—BUER ’é%ﬁﬁ%

BURBEE

state-runnered policy
National Renewable Energy Policy. NREP)

EOREBEERERICETLBIORBRENR L
BIrLRIZETEE2—7 v b (BER—X)
— 2011 : 1%, 2015 : 5%, 2020 : 10%, 2030 : 13%, 2050 : 34%

The 10 Timothy grass plan

2015 HiZ
- BE3NMW OB IrEKERWERELTER
- 2015 EBRICEITHERER : AiRk43%. 51X40%. KiFEKA
- 14%., BT R2%. Aill%

First November Malaysia Project

2020EERIBABE : BiR53%. HR29%., KAI5%, TOMFIRI%
- 20186 AR TAI4OMW DB I R EHEEEER
- 2020FEFETIZISIOMWDBEIREATOS Y k
- #SS0OMW DR Y FIRILF—A—R1)>5 (NEM) DEA

The Paris Agreement (1944)
(NDC file)

2030 (2H VT, 20055 (125t 3 B GHGHEH EIR Z FERIC & S5 IZHlE
- EZ - TGDPLE35%HEIE
- B EEHGE TGDPEE45%HIE

green technology master plan
(GTMP)

TFLF—EECHET 2eOORAERBEAH BT s MEEE I EABRREMEBAT 5 LN
RIBIND

BIALEIHT29—4y b (BREA—R)

— 20204 : 20%. 20254F : 23%. 20304 : 30%

The 12th Malaysia Project

Carbon neutrality target by 2050 with several new instruments e.g. carbon pricing and energy trading
system (ETS) in addition to GHG emission reduction plan

APL

Peninsular Malaysia Generation Development Plan (2021-
2039)

Increase renewable energy installed capacity target in power generation to 31% by 2025 with focus on
large scale hydro and solar

National Energy Policy

Comprehensive national energy policy in response to 12% Malaysia Plan and NDC with concrete policy
— To be announced in Q4 2021 or early 2022

Source : Ministry of Environment and Water (KASA) / JETRO etc
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

BRI L—TFREZZIT. IXRILX—FEEOHRETHD
BRI RILE—HEDTN)ZAR

National Energy Policy 2022-2040(DTN)

The National Energy Policy (DTN) in Malaysia aims to transition to a low-carbon
future by 2040.The DTN focuses on optimizing energy resources, driving economic
growth, ensuring environmental sustainability,and maintaining energy security and
financial stability. Positioning of the |2th Malaysia Plan in terms of energy

Overall

Malaysia plans to implement the Energy Efficiency and Conservation Act (EECA), which will

Short Term establish energy performance standards, mandatory energy audits, and penalties for non-
Focus compliance.The government also intends to attract investments and foster the development of
o ~ low-carbon technologies to achieve the goals and targets of the DTN.

NATIONAL =
~». ENERGY Z
: POLICY g

o P'#’“ 3 The National Energy Policy (DTN) in Malaysia brings significant advantages. Firstly, it reduces
g‘ B Energy- reliance on energy imports and promotes fuel diversification, enhancing energy independence.
» @—-}/ Related Secondly, it aims to improve energy access in rural areas, ensuring a wider reach of energy
# Benefits services. In terms of environmental sustainability, the DTN contributes to lower CO2 emissions

through increased renewable energy (RE) integration into the energy mix.

Source : 12th Malaysia Plan, National Energy Policy 2022-2040
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS -

DINODEXEEBIETH S lLow Carbon Nation Aspiration 2040 IZHWT. ARLFEDS]
ETITEIRREREDSIZ LT EZEBIT-

Low Carbon Nation Aspiration 2040 Comment

Selected targets on Low Carbon Mation Aspiration 2040 compared to 2018

Low Carbon Nation
Selected Targets 2018 Aspiration 2040

« It targets a higher level of urban public transport modal

@| 1. Percentage of urban public transport modal share ® o 20% 50% . . .
share, electric vehicle (EV) penetration, share of
o=o) 2 Percontage of elociric vehicls (EV) share ¢ < e alternative lower carbon fuels in heavy vehicles and
(6 3. Atemative fuelstandard for heavy transport @ 5 #0 marine transport and enhanced energy efficiency in
B, * Percentage of tiquefied Natural Gas (LNG) as ® 0% 25% industrial and commercial as well as residential sectors.
5 P t f industrial and ial ( o 0 o o o N
Lo ™ iency savings Y 0@ <M s * In addition, the Aspiration entails a higher level of RE
dff 6 Percentageof esidential energy efciency 000 - o penetration in the installed capacity and total
e primary energy supply (TPES), with no new coal

@ 7. Total installed capacity of RE L L 7,597 MW 18,431 MW power plant.
. 8. Percentage of coal in installed capacity [T X ] 31.4% 18.6% ) )
T__ 9. Percentage of RE in TPES (TY] 7.2% 17%

Legend: .Em:_'lgy security .Em:_'lgy affordability @ Environmental sustainability

Source : 12th Malaysia Plan, National Energy Policy 2022-2040
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

ZTOMIRILX—ICEEET ST arEE=E

Energy Related Acts

Energy-related Acts

T

1990 1993

o

v

ETII

Energy Related Policies

A

Petroleum Development Act
(1974)

+ To vest the entire ownership in
and the exclusive rights for the
exploration and exploitation
of petroleum resource in
PETRONAS.

* PETRONAS shall be subject to
the control and direction of the
Prime Minister.

* The National Petroleum
Advisory Council is set up
to advise the Prime Minister
on national policy, interests
and matters pertaining
to petroleum, petroleum
industries, energy resources
and their utilisation.

Electricity Supply Act (1990)

+ To provide for the regulation of
the electricity supply industry.

* Supply of electricity at
reasonable prices and licensing
of electrical installation and
to promote safe and efficient
systems for electricity-related
operations.

Energy
Commission Act
(2001)

+ Establishment
of the Energy
Commission.

+ Authorise
the Energy
Commission to

Gas Supply Act (1993)

* To provide for the licensing of
natural gas supply to consumers
at reasonable prices, with
continuous supply and good
quality.

* Ensure the safe and efficient
operation of natural gas pipelines,
installations and appliances.

b4 27
supply activities
including the
enforcement of
energy supply
laws.

Renewable Energy Act (2011)

* To provide for the establishment
and implementation of a feed-in
tariff (FiT) system to increase
electricity generation from
renewable sources.

Sustainable Energy Development

Authority Act (2011)

* To provide for the establishment
of the Sustainable Energy
Development Authority (SEDA).

+ SEDA is responsible for
sustainable energy laws and to
promote the use of sustainable
energy.

Source : National Energy Policy 2022-2040

Energy-related policies

m @

Depletis

Policy 1975

« Efficient utilisation of
petroleum resources

* PETRONAS exclusive
rights to explore,
develop and produce
Malaysia's petroleum
resources

National Energy
Policy 1979

+ Supply - adequate,
secure, cost effective
energy supply

+ Utilisation - promote
efficient utilisation of
energy

« Environment -
minimise negative
environmental

impact
00

Legend: ® Energy security ® Energy

Source:

Policy 1980

* Prolong life span
of national oil and
gas reserves

Four Fuel
Diversification
Policy 1981

* Reliability and
security of
supply through
fuel source
diversification
(oil, gas, coal and
hydropower)

®

s

o ol I el v i i

Five Fuel
Diversification
Policy 2000

* RE as the 5" fuel in
energy supply mix

+ Encourage efficient
energy utilisation

National Biofuel
Policy 2006

* Reduce

National Policy on
Climate Change
2009

P y on
depleting fossil fuels
with biofuels

* D
on sustainable
path, conserve
environment and
natural resources

National Energy
Efficiency Action
Plan 2015

+ 8% reduction in
energy demand
vs. baseline with
energy efficiency
initiatives

* Institutional
£ ’

National Renewable

@ ® | National Green Policy & Action Plan
Tech Policy 2009 2010
3 + Energy o i
National independence Z(a]:aaziylr:‘::vbv;r
Policy on the and efficient 2025
2002 * RE industry growth,
X + Enhance reasonable RE
+ Stewardship of economic costs, enhance
i : with || RE aw s
continuous Green Technology and conserve
improvement

of environment
quality

+ Conserve, minimise
environment
impact and improve

+ Sustainable quality of life
use of natural
resources L L L
@
® | bility

and

environment

k,
capacity

development for
energy efficiency

© o

National
Automotive Policy
2020

* Sustainable
development
of automotive

industry [ ]

Nationally
Determined
C ibution 2021

+ Decrease in
GHG intensity
of GDP by 45%
(unconditional)
by 2030 as
compared to 2005

10
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

ERIFILF—BRIZENT, 2040FETITIRIRLF—EBRLEEDI7%ERL R
(RE 8%+Hydro9%)I Bzt 9 5 C L2 EE

Primary Energy Mix Target

I oil Natural Gas 8 Renewabl Energy
- Coal % Hydro
Unit: M TOE
99.9
o,
41%

22%

30%

2018

Current Position

2040

Comments

Source : National Energy Policy (2022-2040)

Target

The National Energy Policy (2022-2040)
in Malaysia aims to reduce reliance on fossil
fuels and promote renewable energy sources.
The target is to increase the shares of solar,
bioenergy, and hydropower to 4%, 4%, and 9%
respectively by 2040, up from 0%, 1%, and 6%
in 2018.To achieve this, the government has
implemented policies including:

* Long-term pipeline of large-scale solar
(LSS) projects for domestic energy
self-sufficiency and environmental
sustainability.

Improved use of bioenergy for power
generation, including biomass and
biogas plants, with a focus on waste-
to-energy projects to support cost-
effective rural electrification.

Support for the promotion of electric
vehicles (EVs) through investments,
financing, and capability building to
enhance local EV manufacturing and
supply chain ecosystem.

A

11

L
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

BIROEEBHEIX20255FT31%, 2035F TL0%FETEIEEIFOh., HHEEICH L TH
(KB EEIETEE

MALAYSIA RENEWABLE ENERGY ROADMAP (MYPER) : Capacity Base

* SEDA has announced its renewable energy policy for the Business as Usual New Capacity Target
period up to 2035 and has set the share of installed power B Solar (MW) (MW)
generation capacity at 31% in 2025 and 40% in 2035. : Large Hydro

Biogas
Biomass ij ?}?}:}3 .0

#% Small Hydro /;;,Z%’,% 0%
Geothermal G

MW 13,745.0
20,000 Capacity Target @ 2035 e ””” 12 916 0
17,096 MW-40% RE Share > %f}%’/ Wt
New Capacity Target @ 2025 ) %9{%)/
12,816 MW-31% RE Share
15,000
/ BAU @ 2035
13,746 MW-32% RE Share

10,000 y BAU @ 2025
e 11,742 MW-290% RE Share

Baseline @ 2020
8,450 MW-23% RE Share
5,000
2020 2021 2022 2003 2024 2025 2026 2027 2028 2029 2030 2037 2032 2033 2034 2035
B New Capacity Target
W sav

2025 2035 2025 2035

Source : SEDA=Sustainable Energy Development Authority / MyRER — Renewable Energy Malaysia (seda.gov.my)

A
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https://www.seda.gov.my/reportal/myrer/
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[
1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

BIROEEBHEIX20255FT31%, 2035F TL0%FETEIEEIFOh., HHEEICH L TH
(KB EEIETEE

MALAYSIA RENEWABLE ENERGY ROADMAP (MYPER) : Capacity Base

BAU
scenario Units: MW
RE share with
large hydro (%)
Absolute  Absolute
difference difference
(MW) (MW)
2020-2025 2025-2035
Others 1,179 MW Others 1,165 MW [ -84 (70
RE 2,758 MW RE 5,991 MW 3118 115
Large Hydro 5,692 MW Large Hydro 7,754 MW 175 1,888
Coal 13,284 MW Coal 10,104 Mw
Gas 13,069 MW Gas 17,968 MW
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
New Capacity Target
scenario Units: MW
RE share with
large hydro (%)
Absolute  Absolute
difference difference
(MW) (MW)
2020-2025 2025-2035
Others 1,179 MW Others 1,115 MW = (20 )
RE 2,758 MW RE 9,934 MW 4,295 2,880
Large Hydro 5,692 MW Large Hydro 8,062 MW 170 2,200
Coal 13,284 MW Coal 8,004 MW
Gas 13,069 MW Gas 18,473 MW

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Source : SEDA=Sustainable Energy Development Authority / MYyRER — Renewable Energy Malaysia (seda.gov.my) @2021

13


https://www.seda.gov.my/reportal/myrer/

—RIFIVE—ER N
1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

Bl Z XY —F—TIlE. NEMMOPPAZDRE., LSSCOERGEICEYERZHIET

2022 2023 2024 2025 2030 2035
RE Installed Capacity (GW)
RE share in Capacity Mix
Initiate future NEM Programme (include review NEM Programme by Gompetitive Retallers

tariff, remove capacity limit, VNM)
Accelerate Net

Energy Meterin
ks ! ] ay 9 Initiate Government Rooftop Tendering Program
-
= SOLAR  pNew Busi
o ew business 1, Enable Corporate PPAs via TPA Framework 2. Explore Avenue for Distributed Generations
[, Model 3. Enhancement of platform for REC trading
Enhance LSS Implement LSS Auctions with focus area utilizing T ‘
Auctions hydroelectric basin, water bodies Implement additional auctions as needed

Accelerate administration of RE fund for Biomass

Auctions/NEM for remaining biogas and biomass potential,
Assessment of Biomass Clustering

Organize auctions outside of FiT for remaining

biogas and biomass capacity within identified cluster

Implement auctions for WTE resource potential not outside of FiT

Explore feasibility of bio-CNG and co-firing Rollout of bio-CNG and co-firing

1) Net Energy Metering 2) Power purchase agreement 3) Large scale solar
Source : SEDA=Sustainable Energy Development Authority / MyRER — Renewable Energy Malaysia (seda.gov.my) @2021 14
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https://www.seda.gov.my/reportal/myrer/

—RTRILE— R A
1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

KAX., DdKAICIZE., FitFT TS LZEER

2022 2023 2024 2025 2030 2035
RE Installed Capacity (GW)
RE share in Capacity Mix 23% 40%

RE Fund (FiT)

Accelerate administration of RE fund for Small hydro
Site Identification
& Auctions Identify additional small hydro resources Auction on resource potential outside of FiT
Large Hydro D i ;
- . . . . —_— evelopment of hydroelectric projects
Explore feasibility for life extension of retiring hydroelectric facilities identified under PDP

development
n Engagement and exploration on new Feasibility study and deployment
SOLTEI'%NS RE Generation RE technologies, resources and soutions enablers for new RE resources
AND Storage and
RESOURCES jnnovative technology Assess energy storage solutions, including green hydrogen leading to adoption

Future-proofing TPA Framework, Corporate PPAs, Retail Market, Implementation and large-scale adoption of new business models enabled by market
system REC Market reform (Retail reform, TPA framework with regulated grid fees, RECs and P2P

Green financing Alignment with sustainable financing by Financial Institutions, Enhancement of fiscal &
non-fiscal incentives, Enhancement of Green Financing scheme
Develop capacity market & balancing market framework for implementation including increasing
System market intergration through interconnections

flexibility

ENABLERS

Strengthen grid flexibility via smart grid, broad base implementation of DSM & other operational measures

Future
readiness Human capital development, inculcate RE-centric society, research and development & adoption of 4IR technologies

Source : SEDA=Sustainable Energy Development Authority / MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

2000 ICAYREBIEICARIZEKE., LML, SRIZARRENSBEREIRILT—A
DELEEY, TRILX—3 v AT2035F(2#928%(Z 7% 5 RAH

Historical Power Generation Mix Forecast Power Generation Mix
*In the 2000s, coal-fired power generation increased rapidly, CAGR  CAGR
. . . . Others 228 GWh 2021-2025 2025-2035
Water power generation has been increasing since the 2010s. . s oes G | Oers  2s2GWh  Giesw  (87%
H H ’ RE 18,223 GWh  (24.8%) 2.2%
On the other hand', natural gas power generation peaked in Large Hydro 26,352 GIvh il
2014 and has remained flat. Coal 92,603 GWh Cosl  56804GWh
Gas 40,101 GWh Gas 95,279 GWh 0.02% 9.0%
— e
GWh ©®Hydro ®Gas Coal ® Oil ® Diesel/Distillate Others
200,000 - _
180,000 4 W E

160,000

140,000 4

120,000 4

100,000

021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Source : Malaysia National Energy Handbook2021 , Fitch Solutions - Malaysia Power Forecast Scenario 2023. MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

List of Renewable policies in force (highlighted are key policies)

Policy for RE

Energy Utiities

1 |Renewable Energy Act establishing feed-in tariff (FIT) system 2011 (last updgIn force X (Renewables)

2 |Renewable Energy Policy and Action Plan 2010 In force X % |Multi-Sectoral Policy
Multi-Sectoral Policy
Energy Utilities

3 |Green Technology Financing Scheme (GTFS) 2010 In force X (Renewables)

4 |Malaysian Biofuel Industry Act 2007 2008 (Nov 1st)(In force

5 |National Biofuel Palicy of Malaysia (NBP 2006) 2006 (March) (In force X

Source : Organisation for Economic Co-operation and Development/International Energy Agency (www.iea.org) and International Renewable Energy Agency (www.irena.orq)
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http://www.iea.org/
http://www.irena.org/

L} L

RLU—FEARBEICEVTERXRARELY CGHEELEX) | 8AZALHNS

Malaysia’s Electricity Gross Generation, Consumption, Available Capacity, Peak Demand and Reserve Margin (2019) by area

Percentage of
national capacity,
2018

25,000
20,000
Installed capacity
of electricity by 15,000

fuel type in the
Peninsular region, 10,000

ELECTRICITY GROSS ELECTRICITY AVAILABLE PEAK RESERVE 1995-2018 [MW] 5,000
GENERATION CONSUMPTION CAPACITY | DEMAND | MARGIN B
REGION
GWh % GWh % MW MW %

1995 2000 2005 2010 2018
5,000

PENINSULAR

MALAYSIA Installed capacity

SARAWAK 31,351 17.6 27,386 17.3 5,109 3777 35.3 of electricity by 3,000
fuel type in the
Sarawak region, 2,000

139,779 78.3 125,238 79.0 25,675 18,566 38.3 4,000

SABAH 7,363 4.1 5,979 3.8 1,235 1,001 234 1995-2018 [MW] 1000
TOTAL 178,492 100.0 158,603 100.0 32,019 0
1995 2000 2005 2010 2018
2,000
w
Installed capacity 1,500
of electricity by
fuel type in the 1,000 5 [/
Sabah region, / D
1995-2018 [MW] 500

0
1995 2000 2005 2010 2018

M Natural Gas [l Oil Hydro [l Coal Diesel [l Distillate Others

Note: Total capacity = Peak demand + Idle capacity
Source: National Energy Balance 2019, MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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https://www.seda.gov.my/reportal/myrer/

L}

REMIXIZDWTIRHMIBIZE >TERLEY, RL—FBEY /I IMIETKARTANBEREMN., ¥
S MIEKAREHNZK

Power Mix of Malaysia’s installed capacity by area (2018)

B Hydro I Natural Gas Coal Diesel i Biomass BB Solar Biogas Others

Peninsular Sabah Sarawak
0"0 Y 2%
1%

3%

43%

The fuel mix indicates that the generation sector in Peninsula and Sabah area is still highly dependent on natural gas while

Sarawak relies heavily on hydropower for power generation.

Source: Malaysia Energy Statistic Handbook 2021

19



—RITIVX—ER

1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

IL—3EDORES v I RXILLUT, 20394 T31%%=HIET

Peninsular Malaysia Generation Mix (2016-2026)

* There is an increasing trend in renewable energy generation, while there is a slightly reduce in the shares of fossil fuels energy generation since 2018.
* The shares of gas will increase from 2030 onwards and becoming a dominant energy source.

1%

17% 19%

Percentage Share, %

37% 37%

2021 2022

22%

40%

38%

2023

23%

40%

37%

2024

26%

38%

36%

2025

26% 27% 28% 29%

38% 38% 35% 36%

36% 35% 37% 36%

2026 2027 2028 2029
wCoal mGas

Source : Report on Peninsular Malaysia Generation Development Plan 2020 (2021-2039)

29%

40%

31%

2030
RE

29% 31% 30%

42%
45% 47%

29%
24%  239%

2031 2032 2033

Interconnection

31%

48%

21%

2034

32% 31%

47% 48%

21% 20%

2035 2036

31%

46%

22%

2037

31%

47%

22%

2038

31%

47%

22%

2039

A
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

R LU—FEOERMAREIILT

Revised Generation Development Plan

Edra Energy (CCGT) (3k747 MW) ) A
Coal (2x700 M
RE (860 MW) WL el 2] Bess(mxxm M?;)) Tanjung Bin Power (Coal) (2,100 MW)
TNB Pasir Gudang (CCGT) (275 MW) RE (215 MW)
RE (652 MW
(652MW) GB3 (CCGT) (640 MW) CCGT (1x700 MW)
BESS (1x100 MW)
RE (663 MW) Panglima (CCGT) (720 MW) — =
T (2x700 MW
TADMAX (CCGT) (2x600 MW) STISrS;Prai CC$T (3“: o gggs ((1:: . gg MW} Jimah Energy Venture (Coal)
RE (855 MW) C (CCGT) (650 MW) (1.400 MW)
TNB Gelugor (CCGT) (310 MW) RE (232 MW)
TNB Putrajaya GT4 & GT5 (OCGT) Coal (1x700 MW)
- RE (818 MW) 240 MW) BESS (1x100 MW)
THB (CCGT) (21600 MW) RE (242 MW)
. RE (117 MW) o ED el RE (278 MW)
Nenggii (Hydro) (300 MW) Segari Energy Ventures (CCGT) CCGT (1x700 MW)
RE (184 MW) (1,303 MW) RE (80 MW)
RE (192 MW) TNB Tuanku Jaafar PD1 (CCGT) CCGT (1x700 MW)
(703 MW) Coal (1x700 MW) TNB Prai (CCGT) (1,071 MW)
CCGT (1x700 MW) KEV Gas U1 & U2 (Thermal Gas) OCGT (1x100 MW) TNB CBPS (CCGT) (375 MW)
CCGT (1x500 MW) (578 MW) RE (77 MW)
RE (199 MW) KEV Coal U3-US (Coal) (1,474 MW) CCGT (1x700 MW)
Pel Power (Co-G 600 MW
CCGT (4x700 MW) TNB Tuanku Jaafar PD2 (CCGT) - RE (76 MW) ngerang Power (Co-Gen)( )
RE (207 MW) (708 MW)
BESS (1X100MW) TNB Janamanjung (Coal) (2,070 MW) - CCGT (1x700 MW)

Source:Report on Peninsular Malaysia Generation Development Plan 2020 (2021-2039)
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1-B. PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

A

BINMORBEBVWELXATAANDKEENE . SRIOFMEIXZSEL AL

Sabah Generation Mix Projection (2015 — 2025) and comments
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20% |
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2015

2016

2017
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2019

2020

2021

2022

2023

2024

2025

Diesel

2%

3%

0%

0%

0%

0%

0%

0%

MFO

3%

3%

3%

3%

0%

0%

0%

0%

0%

0%

0%

RE

3%

5%

5%

3%

3%

3%

3%

3%

2%

2%

Hydro

Gas

7%

86%

%

85%

7%
83%

6%

82%

6%

89%

6%

91%

6%
92%

5%

| 92%

14%

83%

115%

83%

14%

84%

Source: Energy Commission Annual Report 2015

Hydro contribution in overall generation mix is projected to increase
from 7% in 2015 to 14% in 2025.

To increase the share of RE, The Planning and Implementation
Committee for Electricity Supply and Tariff agreed to the
implementation of the Ultility Solar Scale (USS) with a targeted 50 MW
annually for a period of four years.

Several power plant projects such as the |180MW Upper Padas hydro-
electricity project and the new 390MW diesel/gas plants in Lahad Datu
and POIC Sandakan have been planned to increase capacity for East
Coast area.

After one year of implementation, FiT mechanism increased RE share
towards the total generation mix to up to 5% during the short to
medium term window, significantly contributed by successful
commissioning of new biomass and biogas plants.
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2-A. FOSSIL FUEL ENERGY SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

APL

RL—Y7R>ERE7O7EBICBWT2EBICKZVER - XKAHTREEE, LNGOEH

. RL—IFICE>TEEGHNERIT

Rate of domestic production and import/export of fossil fuel energy (2020)

W D

%\\\\\\\&

19,62 21,679

2058 = \
, 25877 N0 126y 812,061 2

Crude oil W & WOObESY .

(ktoe) W%
O 000 .
Product \\\\\\\\ﬁ W&
63,059 , R

N\39,930\

Domestic Production Import Export Stock change Primary Supply

Note: Net domestic consume may not necessarily add up due to statistical adjustment and rounding
Source :IEA Malaysia
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2-A. FOSSIL FUEL ENERGY _ SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

RL—Y73BRDELLZWMAICE > TV

Coal Production,trade & consumption trends (Historical)

A

Unit: ktoe

24,000 -
22,000 A
20,000 -
18,000 -
16,000
14,000 -
12,000 -
10,000 -
8,000 -
6,000 -
4,000 -
2,000 -

0

2000 2005 2010

Source : National Energy Balance 2019 & Y ADL{ERL

2011

2012

2013

2014

B Production — Consumption
" Net Import
22,280
20,77 | 21,057
18,744
7406/'
2015 2016 2017 2018 2019
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2-A. FOSSIL FUEL ENERGY _ SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

IL—2F7RHEEENFELKETLTEY., FERVICEFHMABRICTZSIEDEEZEZON

%

Crude oil &Other liquids Production,trade & consumption trends

Comments

Unit: K b/d

800 1_ 747 744 743

700 -
600
500 -
400 A
300 A
200 A

100 1,, %8 52 4
0

641

34

594

587

Production

export/import Balance

640 64l 628 416 604

-100 H
-200 A
-300 A

-400 -

Note: The negative net export refers to import greater than export

Source : Fitch solutions 202346 B B s

2015 2016 2017 2018 2019 2020 “-109 2032

2023 2024 2025

-198

-239

-225

2026 2027 2028 2029 2030

B2 M 90 e

-304

Malaysia is Southeast Asia's second-largest oil
producer behind Indonesia. Petroleum and other
liquids production (including crude oil, lease
condensates, natural gas liquids, biofuels, and
refinery processing gains)

The country's oil production has experienced
overall decline as a result of maturing fields,
particularly larger fields in the shallow waters
offshore Peninsular Malaysia. Some recent
drilling efforts in the area such as Lundin
Petroleum's Bertam oilfield in the Penyu Basin
are expected to offset some production declines
from mature fields.

Malaysia's domestic oil consumption has risen
while production has fallen over the past decade,
leaving smaller volumes of oil available for
exports

APL
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2-A. FOSSIL FUEL ENERGY _ SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

FRMFTOBRIERL., WMHZHX

Refined petroleum Products production, trade & consumption trends

Comments

Unit: k b/d

Production Net export/import balance Consumption

1,000

881 890 899 908
843

812 820
800 L~ 7ea 796 804 O '
|

. 757
713 719~ 42
200 22L-679—692 698 680 683

607
A\

900 A 864 873

600 -
500 A
400 A
300 -
200 A

100 ~

0

2(315 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
-100

Note: The negative net export refers to import greater than export
Source : Fitch solutions 202346 A B &

According to FGE, Malaysia has 591,000
barrels per day (bbl/d) of refining
capacity at six facilities. Malaysia invested
heavily in refining activities during the
past two decades and is now able to
meet most of its demand for petroleum
products domestically, after relying on
refineries in Singapore for many years.

Malaysia is expanding its oil terminal and
storage capacity as the need for more
oil storage and trading grows within Asia
and as its neighbor, Singapore, lacks the
space to continue increasing its massive
storage capacity.

A
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2-A. FOSSIL FUEL ENERGY _ SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

RLU—YF7RERABRTAOHMEE LG ->THEY ., CHITENEICKEYFTTIMADERE

REELTWLS

Dry natural gas production,trade & consumption trends

Comments

Unit: million cubic metres Production Net export/import balance Consumption

100,000 - 05,567 97,478 97,771 98,064

90,000 A

80,000 -

70,000 A

63,4332, 705

60,000 -
52420 53902 53,759 53612

50’000 _ 47,859
U3181 .4p200 43145 43576 44,012 44452

38,389 38,938
40,000 n y 35,648 s //
2.948 34,982 32,969 \__3%88

31,529 757 —30,609< 30,816 30,724
_\”J
30,000

20,000 A

10,000 -

0 T T T T T T T T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Note: The negative net export refers to import greater than export
Source : Fitch solutions 202346 A ¥ =

Malaysia's natural gas production has
risen over the past two decades to
serve the growing domestic demand and
export contracts. Recent foreign
investment in deepwater and technically
challenging fields, primarily in the
Sarawak and Sabah states, provides
impetus to maintain natural gas
production levels over the next few
years.

Although Malaysia's dry natural gas
production has risen steadily over the
past two decades, reaching an estimated
2.3 Tcf in 2012, growth slowed
somewhat since 2007. Meanwhile
domestic natural gas consumption has
increased, reaching |.l Tcfin 2013, and it
accounted for about 50% of production.

A
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2-B. FOSSIL FUEL ENERGY IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

AROMMABRTHY AV FROTOF—X S Y THoDEAICTE>TLNS

Coal import & Export Partners (at 2020) Comments

Coal imports from Indonesia accounted for 59%

of the total imports, followed by Australia, 28%;

o <« 100% Russia, 9%; South Africa, 1%; and others, 3%
3% o 0 . . .

Il ndonesia 5% 1% accumulating with the total of 2.20 billion USD.
- Australia °

Russia All imported coal is bituminuous coal. Coal

South Afri consumption was expected to increase during the

o4 rica next several years because the demand for
Others

electricity was expected to increase.

N/A

Import export

Source : Atlas of economic complexity (HS code: 2701 Coal)

A
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2-B. FOSSIL FUEL ENERGY _IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

RU—7RBzPE-A—XASV7 - A FFICRMBELTWS, —A T, EilmlEs
REOhoHA L TERFEEICRERE)ICER

Crude Oil import & Export Partners (at 2020)

<+— 100%
- Saudi Arabia ’
- Brazil
Australia 35%
USA
S8 VAE
Others N 6% N
7%
7%

Import
Source : Atlas of economic complexity (HS code: 2709 Petroleum Oils, Crude)

<+— 100%
- China °
- Australia 18%
Indi L ’
'Ir']h;:and %6%%
% Singapore 3%
Others

1 4%

Export

Comments

Rapid economic growth in recent years has raised
domestic energy demand and consumption of crude
oil. Coupled with declining output, this has resulted in
a reduction of crude oil exports.

Malaysia exports sweet crude, which commands a
premium, and imports heavier crude oils from the
Middle East and other locations for refining and
domestic consumption

Primary export destinations are China, Australia,
India, and Thailand.

A
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2-B. FOSSIL FUEL ENERGY IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

RL—L7I2E - TRHERROESTRVERELGEI D VAR—IL

Refined petroleum products import & Export Partners (at 2020) Comments

As part of Malaysia's goal to compete with the oil
refining and storage hub in Singapore, Petronas

<« 100% <« 100% plans to build a $16 billion refining and
I sSingapore I Singapore petrochemicals integrated development project
I China B China (RAPID) in Johor state at the southern tip of
India 379% Indonesia Penlnsu!ar Malay_5|a._ This project mcluo!es a 300,000
South K oh 42% bbl/d refinery, which industry expects will turn
outh Rorea thers Malaysia from a net oil product importer to a net oil
Others product exporter once it is operational.
7% - Additionally, the RAPID Pengerang project refinery is
10% 8% designed to produce gasoline and diesel that meet
(s

Euro 4 and Euro 5 fuel specifications. As a result,
exports of low-sulfur fuels from the RAPID are
expected to rise since the refinery is capable of
producing large quantities of Euro-4 and Euro-5 fuel
grades that meet stringent specifications in both
domestic and international markets.

Import Export
Source : Atlas of economic complexity (HS code: 2710 Petroleum Oils)
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2-B. FOSSIL FUEL ENERGY _|MPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

IL—LFR@FRABRARBHD S 542 ZEARICEBHB LTS, —ATAH—R S Y T7EDH
HEALHL LTS,

Natural Gas import& Export Partners (at 2020) Comments

Malaysia has historically been a major supplier of
LNG for Japan, South Korea, and Taiwan.

<« 100% <« 100% Malaysia LNG has had over 30 years of experience
Il Australia 9% M Japan as an established and reliable supplier in delivering
B Brunei I China 19% LNG to these major markets.
Indonesia 17% South Korea

Japan continues to be the main buyer of natural gas
19% from Malaysia, accounting for 42% of natural gas
export in 2020, followed by China (20%), South
Korea (19%) while the balance of 19% is exported to
other countries accumulating

Others Others

Import Export
Source : Atlas of economic complexity (HS code: 2711 Petroleum Gases )
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2-C. FOSSIL FUEL ENERGY _ HMAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

Major oil & gas projects currently producing in Malaysia (1/2)

Field Name

Companies

Completion

Date

Est.Peak Est.Peak
Qil/Liquids Gas
Range Output
(b/d) (bcm)

Type of Project

Onshore/
Offshore

A

i 0, 0, 0,
1 [Block K & G Siakap North-Petai (SNP) Murphy Oil (329), Royal Dutch Shell (21%), Petronas (26%), 0014 35000 oil Offshore
ConocoPhillips (21%)
2 [Block SK10 Helang X Nippon Oil &amp; Energy Corporation (75%), Petronas (25%) 2003 10000 2.5 Oil, Gas & Condensate [Offshore
3 [Block PM307 Bertam Lundin Petroleum (75%), Petronas (25%) 2015 75000 Oil Offshore
4 |Block PM303 Damar ExxonMobil (50%), Petronas (50%) 2014 2 Natural Gas Offshore
5 [Telok Telok ExxonMobil (50%), Petronas (50%) 2013 4.5 Natural Gas Offshore
Balai Cluster Risk Service 0 . o . 0 )
6 Contract (RSC) Bentara Petronas (20%), Dialog Group Berhad (32%), Roc Oil (48%) 2014 3000 Oil & Gas Offshore
7 (NPolagol\él)alay Basin Project Kamelia Hess Corporation (50%), Petronas (50%) 2013 360 0.4 Gas & Condensate Offshore
8 [Block K Kikeh Murphy Oil (56%) 2007 120000 Oil & Gas Offshore
9 |Block A-18 Cakerawala Carigali-PTTEPI Operating Company (100%) 2005 Gas & Condensate Offshore
10 [Block SK309/SK311 Colok, Wierapuh, Serampang, BelUm & — iurphy ol (50.5%) 2009 18500 [L.1 Gas & Condensate  [Offshore
11 |Bintang Bintang ExxonMobil (50%), Petronas (50%) 2003 3.6 Natural gas Offshore
12 |Block SK 309 \West Patricia Murphy Oil (59.5%) 2003 20000 Oil Offshore
Kuwait Foreign Petroleum Exploration Company (KUFPEC) (25%),
13|Block PM 304 Cendor Petrovietnam Exploration Production Corporation (PVEP) (15%), Petrofac, [2006 30000 Ol Offshore
Petronas (30%)
Kuwait Foreign Petroleum Exploration Company (KUFPEC) (25%),
14 |Block PM 304 \West Desaru Petrovietnam Exploration Production Corporation (PVEP) (15%), Petrofac, [2013 20000 Ol Offshore
Petronas (30%)
15 |Block SK-305 D30 PetroVietnam (30%), Petronas (40%), Pertamina (30%) 2010 Oil & Gas Offshore
16 |Block SK-305 Dana PetroVietnam (30%), Petronas (40%), Pertamina (30%) 2011 Oil & Gas Offshore
17 [Tembikai Tembikai Petronas 2015 2000 Oil & Gas Offshore
18 [KBM Cluster, Block PM 316 [Kapal, Banang, Meranti Petronas 2013 Oil Offshore
19 [KBM Cluster, Block PM 316 [Kapal Petronas 2013 13000 Ol Offshore

Source : Fitch Solutions - Malaysia Oil & Gas Report 2023
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2-C. FOSSIL FUEL ENERGY _ MAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

Major oil & gas projects currently producing in Malaysia (2/2)

Est.Peak Est.Peak

A

. . Completion Oil/Liquids Gas . Onshore/
Field Name Companies Date Range Output Type of Project Offshore
(b/d) (bcm)
20 KBM Cluster, Block PM 316 [Banang Petronas 2014 6000 Oil Offshore
21 IAngsi IAngsi Petronas (50%), ExxonMobil (50%) 2001 65000 4.5 Oil & Gas Offshore
22 Guntong Guntong ExxonMobil (78%), Petronas (22%) Oil & Gas Offshore
23 Block PM6 Dulang Petronas (100%) 1991 Oil & Gas Offshore
24 Bokor Bokor Petronas 140000 Oil & Gas Offshore
25 Block SK309 and SK311 [Patricia, Permas, Serendah & South Acis [Murphy Oil (59.5%) 2013 Oil & Gas Offshore
26 Block PM 309 Berantai Petronas 2012 10000 1.5 Gas Offshore
27 D18 D18 Petronas 1986 5300 Oil Offshore
Block PM302, PM325, Kamelia, Bergading, Zetung, Melati, . 0 0
28 PM3268 Anqgerik, Kezumba Hess Corporation (50%), Petronas (50%) 2013 Gas & Condensate  [Offshore
0, i 0, illi 0,
bo Block K & J Gumusut-Kakap Royal Dutch Shell (33%), Murphy Oil (14%), ConocoPhillips (33%), b012 135000 ol Offshore
Petronas (20%)
Muda, Muda South, Tapi, Jengka, Amarit, . . . -
30 Block B-17 & B-17-01 Mali, Jengka West, Jengka East, Jengka PTI Exploration andOProductlon Public Company Limited - PTTEP 2010 Oil & Natural Gas Offshore
South (50%), Petronas (50%)
. . . Oil, Gas & Offshore
0, 0, !
31 Block SK10 Layang X Nippon QOil & Energy Corporation (75%), Petronas (25%) 12,000 Condensate
32 Block PM305 Ophir Scomi Group Bhd (30%), Petronas (20%), Octanex (50%) Ol Offshore
. - . Offshore
33 Block G Malikai Royal Dutch Shell (35%), ConocoPhillips (35%), Petronas (30%) 60,000 0.5 Oil & Gas
Kumang Cluster Phase-Il, |A3, F11, F22, F27, F12, Selar Marine, o
34 Block SK306 Bunga Pelaga Petronas (100%) Gas Offshore
" 0 - — -
- b lock SK 310 B15. B14 and BL7 (Sgagg/t;;a Energy Berhad (30%), Petronas (40%), Mitsubishi Corporation " as Oftshore
36 ISK320 Pegaga Gas Field Royal Dutch Shell (20%), Petronas (25%), Mubadala Investment (55%) 5.4 Gas & Condensate Offshore

Source : Fitch Solutions - Malaysia Oil & Gas Report 2023
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2-C. FOSSIIW_ MAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

(Ref)Map of oil & gas fields in Malaysia — West Malaysia area

Source : Gas Malaysia annual report 2014
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2-C. FOSSIL FUEL ENERGY _ MAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

(Ref)Map of oil & gas fields in Malaysia — Sabah & Sarawak area

KALIMANTAN

Source : Gas Malaysia annual report 2014

A
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2-D. FOSSIL FUEL ENERGY _ MAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

Major oil & gas projects in the future upstream Malaysia (1/3)

A

. . Completi Type of Onshore/
Field Name Companies on Date Status Select Project Offshore
Final
1 [Block H Rotan Murphy Oil (60%), Petronas (40%) 2018 Investment Gas Offshore
Decision
2 [Block SK 314A Block SK 314A Murphy Oil (59.5%) Exploration Oil & Gas [Offshore
3 |Block PM311 Kenarong, Kenarong North, Pertang Murphy Oil (75%), Petronas (25%) 2016 Appraisal Gas Offshore
4 Block P Block P Petronas (40%), Murphy Oil (60%) Exploration Oil & Gas  |Offshore
5 |Block SK 408 Gorek, Larak and Bakong ISapuraKencana Petroleum (40%), Petronas (30%), Royal Dutch Shell (30%) Development |Gas Offshore
6 [Block SK318 Timi Gas Field Royal Dutch Shell (75%), Petronas (15%),Brunei Energy Exploration (10%) Development [Gas Offshore
7 [Block S, Sabah Basin Block S INPEX Corporation (50%), Petronas (25%), Santos Limited (25%) Exploration Oil & Gas [Offshore
8 [PM328 PM328 E&amp;P Malaysia Venture (10%), Petronas (40%), Lundin Petroleum Exploration Oil & Gas  [Offshore
9 E&r;r;g/IBa;lay Basin Project (PM302, PM325, Bergading Hess Corporation (50%), Petronas (50%) 2017 Development [Gas Offshore
10 r;l&r;gg/IBe;lay Basin Project (PM302, PM325, Zetung Hess Corporation (50%), Petronas (50%) 2017 Development |Gas Offshore
11 E&r;r;g/IBa;lay Basin Project (PM302, PM325, Melati Hess Corporation (50%), Petronas (50%) 2017 Development [Gas Offshore
12 r;l&r;gg/lBa;lay Basin Project (PM302, PM325, IAnggerik Hess Corporation (50%), Petronas (50%) 2017 Development [Gas Offshore
13 El&r:tggg/lBa;lay Basin Project (PM302, PM325, Kezumba Hess Corporation (50%), Petronas (50%) 2017 Development [Gas Offshore
. . . Extra Light
14 [Tapis Tapis Petronas (50%), ExxonMobil (50%) 1979 Upgrade/EOR il Offshore

Source : Fitch Solutions - Malaysia Oil & Gas Report 2023
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2-D. FOSSIL FUEL ENERGY _ MAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

Major oil & gas projects in the future upstream Malaysia (2/3)

A

. . Completion Type of Onshore/
# Name Field Name Companies Date Status Select Project Offshore
15 |Block SK308 E6 Royal Dutch Shell, Petronas (50%) Development Oil & Gas Offshore
16 [Block DVV2B, Sarawak basin Block DW2B Korea National Oil Corporation (KNOC) (15%), Royal Dutch Shell (50%), Exploration Oil & Gas  [Offshore
Petronas (15%), Mubadala Petroleum (20%)
. . : O,
17 Block sB312 Block SB312 K6L(|)v;;|t Foreign Petroleum Exploration Company (KUFPEC) (40%), Petronas Expansion Ol & Gas Offshore
X Nippon Oil &amp; Energy Corporation (27.5%), INPEX Corporation (27.5%), .
I8 [Block R Block R Santos Limited (20%), Petronas (25%) Appraisal Natural Gas  [Offshore
19 |Kumang Cluster Phase-l, Block SK306 F9, Kumang, Kanowit Petronas Development Gas Offshore
20 [Block SK306 Kumang Petronas 2015 Development Gas Offshore
21 [K5 K5 Petronas 2018 Development Sour Gas Offshore
22 [Block SK306 [Kanowit Petronas 2016 Development Gas Offshore
23 |Block SK317B Block SK317B Petronas (15%), Total (85%) Discovery Oil & Gas Offshore
24 |Chenang IChenang Petronas 2015 Development Oil & Gas Offshore
25 |KBM Cluster, Block PM 316 Meranti Petronas 2019 Development Oil Offshore
26 [Block SB331 Block SB331 M3nergy, SapuraKencana Petroleum (70%) Exploration Oil & Gas Onshore
27 |Block SB332 Block SB332 SapuraKencana Petroleum (70%), M3nergy Exploration Oil & Gas [Onshore
28 |North Sabah PSC St. Joseph Royal Dutch Shell (50%), Petronas (50%) 1981 Upgrade/EOR Oil Offshore
29 |North Sabah PSC South Furious Royal Dutch Shell (50%), Petronas (50%) Upgrade/EOR Oil Offshore
30 [North Sabah PSC SF30 Petronas (50%), Royal Dutch Shell (50%) 2001 Upgrade/EOR Oil Offshore
31 |[North Sabah PSC Barton Royal Dutch Shell (50%), Petronas (50%) Upgrade/EOR Oil Offshore
32 |Baram Delta PSC Bakau Petronas (60%), Royal Dutch Shell (40%) Upgrade/EOR Oil Offshore
33 |Baram Delta PSC Baram Petronas (60%), Royal Dutch Shell (40%) Upgrade/EOR Oil Offshore

Source : Fitch Solutions - Malaysia Oil & Gas Report 2023
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2-D. FOSSIL FUEL ENERGY _ MAPS AND PRODUCTION LEVELS OF THE MAIN OIL FIELDS, COAL MINES, AND NATURAL GAS FIELDS

Major oil & gas projects the future upstream Malaysia (3/3)

Baram Delta PSC

Field Name

Baronia

Companies

Royal Dutch Shell (40%), Petronas (60%)

Status Select

Upgrade/EOR

Type of

Project

Oil

Onshore/Of

fshore

Offshore

A

35 |Baram Delta PSC Betty Royal Dutch Shell (40%), Petronas (60%) Upgrade/EOR [Oil Offshore
36 |Baram Delta PSC Fairley Baram Petronas (60%), Royal Dutch Shell (40%) Upgrade/EOR [Oil Offshore
37 [Baram Delta PSC Siwa Royal Dutch Shell (40%), Petronas (60%) Upgrade/EOR [Oil Offshore
38 |Baram Delta PSC, Block SK307 [Tukau Timur Petronas (50%), Royal Dutch Shell (50%) Discovery Gas Offshore
39 |Baram Delta PSC \West Lutong Royal Dutch Shell (40%), Petronas (60%) Upgrade/EOR [Oil Offshore
40 [Block SK316 Kasawari Gas Field Petronas Development [Gas Offshore
41 |Block PM-322 Port Klang Petronas (15%), Ophir Energy (85%) Exploration Oil Offshore
42 [Block PM308A Block PM308A Petronas (25%), Lundin Petroleum (75%) Exploration Oil & Gas |Offshore
i 0, 0, illi 0, i 0,
13 IBlock CAL Block CA1 Murphy Oil (5%), Total (54%), BHP Billiton (22.5%), Hess Corporation (13.5%), Discovery oil & Gas  offshore
Petronas (5%)
. ConocoPhillips (6.25%), Royal Dutch Shell (12.5%), Murphy Oil (30%), Mitsubishi . .
44 Block CA2 Kelidang, Keratau, Kempas, Keratau SW Corporation (6.25%), Petronas (45%) IAppraisal Oil & Gas [Offshore
45 [Block SB331 Block SB331 Sapura Energy Berhad (70%), Petronas (20%), M3nergy (10%) Exploration Oil & Gas |Onshore
416 D18 D18 Petronas (100%) Upgrade/ EOR|Oil Offshore
\West Bunga Kekwa, East Bunga Kekwa-
PM3 Commercial Arrangement Area (CAA), [Cai Nuoc, East Bunga Raya, West Bunga ) o o o .
A7 PM-305, PM-314 Raya, NW Bunga Raya and Bunga Seroja, PetroVietnam (30%), Petronas (35%), Repsol (35%) Upgrade/ EOR|[Oil & Gas |Offshore
Bunga Orkid
18 [Block SK10 Beryl Petronas (25%), JX Nippon QOil & Energy Corporation (75%) Development Sgl:dgénsate Offshore

Source : Fitch Solutions - Malaysia Oil & Gas Report 2023
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2-E. FOSSIL FUEL ENERGY _THE STATUS OF THE INTRODUCTION OF CCT

ARBBIZCBITABRREICFAIMT T, GTCCR7UEZ7REZICEAL THRDE-MIBKF

ERTHENRE2—F

Status of introduction of coal-fired power generation

=%5T-TNB

IHI-PETRONAS-TNB

(MHI) and TNB Power Generation Sdn. Bhd. (TNB Genco), a
subsidiary of Tenaga Nasional Berhad, Malaysia's largest
power generation company, signed a Memorandum of
Understanding (MOU) to conduct research and exchange
information on clean energy technologies. Memorandum of
Understanding (MOU) signed with TNB Power Generation
Sdn.

The collaboration will begin with a technical feasibility study
of TNB Genco's plans to install a high-efficiency gas turbine
combined cycle (GTCC) with hydrogen-ready technology in
Malaysia.

(2023)

IHI, in collaboration with PETRONAS Gas & New Energy
Sdn. Bhd.and TNB Power Generation Sdn Bhd.The feasibility
study project was launched to evaluate the technology and
economics of the entire supply chain, including the
production of green ammonia derived from renewable
energy and blue ammonia derived from natural gas, with the
aim of reducing CO. emissions.

IHI has been promoting the development of combustion
technology using ammonia as fuel, and has been working on
the advancement of combustion technology, including the
development of an ammonia co-firing burner for coal-fired
power plants that can both suppress nitrogen oxide (NOx)
formation and achieve stable combustion.WWe are now
working on the development of the world's first
demonstration of 20% ammonia co-firing at a commercial
coal-fired power plant in Japan. (2021)

Source : S&P Global, Prime minister’'s department
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Official selling price of Crude Oil Official selling price of Retail Petrol Prices
. o o * The petrol prices decrease from 2019 to late 2020 due to the COVID-19
* Malaysian crude oil prices have been rising year by year, but have pandemic. After recovering, the petrol demand have been gradually risen
been on a downward trend since 2014 due to the drop in world resulting in the increase in the petrol price. In addition, political tension
crude oil prices before recovering since 2015. situation in the middle east countries also effected the petrol price in
Malaysia.
RM/Litter
:J::/lurrels -. 4.5 _
< 4.0 A
AN 351 RON97
80 ; 4 - 3.0 1
v / ~.
60 // i j\: 2.5 T
v/ ’
/ 7" 2.0 A RON95
40 / «2
W ; |.5 ]
20 ey T o=t i
g \J{/ 1.0
0 05 T
§8F8fEEegEegaggsgesegecscezsezeszacss
—————————— N 8 &8 8 8§ 8 68 8 68 & 6 & 68 & 8 68 &6 & & W 0‘0
=@~ Tapis Blend Crude Oil =i~ Labuan Crude =}= Miri Light Crude Oil Bintulu Crude Oil |8F |8S |9F |9S 20F 205 2| F 2|S 22F 225 23F 23S
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Source : Malaysia Energy Statistics Handbook 2021, Ringgitplus.
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2-F. FOSSIL FUEL ENERGY DOMESTIC SALE PRICE OF OIL, COAL, AND NATURAL GAS

EROXAH R @#IE2007F LIE E & A3 <

Official selling price of Natural Gas

RM / MMBtu
40 1

* The natural gas price have been increasing since
2014 due to several factors. One major factor is the
rolled-out of Subsidy Rationalization Program

o (SRP) in 2010. As part of the SRP, the government

o l\"‘k aimed to gradually reduce subsidies on gas prices

and align them with market realities. This meant that
the prices paid by end-users for natural gas,
including both power and non-power sectors, were

35 1

30 4

25

§ 8 8 8 8 8 8 8 8 8 8 8 8 8 2 8 28 288 gradually increased over time to reflect the true cost

of supply.

Gas Price to Power Sector  ~Jll- Gas Price to Non-Power Sector-GMB

Gas Price to Non Power Sector-PGB

Source : Malaysia Energy Statistics Handbook 2021, Oxford Institute for Energy Studies 2020
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2-G. FOSSIL FUEL ENERGY _ COMPETENT MINISTRIES AND DEPARTMENTS

The Economic Planning Unit, KeTSA,KASAMR T RIILX—FEEDOHRIDLEFT

Ministry Department Role & responsibility
Economic Planning Unit of the Prime Energy Unit under the Economic Sets the direction & strategies for energy policy & determines
Minister’s Department Planning Unit implementation with focus on oil & gas sector and privatization of the

electricity supply industry i.e. IPPS.
Also sets gas prices.

Ministry of Energy and Natural Energy Sector Responsible for developing electricity supply policies and strategies
Rlz_s_?;l;::es Natural Resources Sector * Mineral Resource Management
besteny * Marine Resource Management
Energy Commission * Regulation of the electricial power sector & the piped supply
industry (except Sarawak). In Sarawak the state government is the
regulator

Sustainable Energy Development Authority (SEDA) [[Re-energy related center]

* Enforcement of the RE Law and other related systems
* Advise government agencies on all matters related to RE
* Implementation, management, and review of FIT programs
Ministry of Environmental and Water (KASA) * Enacting laws and regulations to protect the environment,
* conducting environmental impact assessments,

Ministry of Rural Development(KPLB) * Electricity in rural off-grid areas

Ministry of Domestic Trade and Consumer Affairs * promoting market competition, price control,and consumer
protection. (gasoline Subsidy etc)

Ministry of International Trade and Consumer Affairs * Developing Trade strategy

Source : £ RIFH & Y ADLIERL
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3-B. PIPELINE(GAS &OIL) FUTURE POLICIES AND LAWS THAT REGULATE THEM

T L= 7 EAMBIZAEBDNALTSA VERoATEY ., 20— Sy IWEEER

Oil Pipeline Network

A

* Malaysia has a relatively limited crude oil pipeline network and uses
crude oil tankers and trucks for onshore distribution. Two major
crude oil pipelines in Peninsular Malaysia include:

- Tapis pipeline, which runs from the Tapis field to the
refinery in Kerteh.

- Jerneh pipeline, which transports condensate from the
Jerneh field to Kerteh.

* The crude oil pipeline network for Sabah in Borneo Malaysia
connects offshore oil fields with the onshore Labuan oil terminal.

* Malaysia also has an oil products pipeline that runs from Indonesia’s
Dumai refinery to the Melaka refinery in Melaka, Malaysia..

Source : Energy Information Administration (EIA)
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Gas Pipeline Network/Projects

The Peninsular Gas Utilization (PGU) project spans approximately
1,630 miles and has the capacity to transport about [.28 trillion

cubic feet per year of natural gas.28 The PGU system connects with o sour
Thailand, Indonesia, and Singapore for natural gas exports (to N
Thailand and Singapore) and imports (from Indonesia).

SULU SEA
KINABALLI
PARK

KA KinaBALY €3
0852
The Sabah-Sarawak Integrated Oil and Gas Project has spurred new e )
infrastructure including: o~ o
- The SOGT is a storage and processing terminal for natural
gas and condensates from offshore fields in Sabah € mervantas

SARAWAK

- The SSGP is a 3 18-mile onshore pipeline that has the
capacity to transport about 270 Bcf per year of natural from
SOGT to the Bintulu LNG complex in Sarawak for
liquefaction and export.

Source : Energy Information Administration (EIA) 46
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4-A.RENEWABLE ENERGY_THE RATIO OF SOLAR, WIND, GEOTHERMAL, BIOMASS, HYDRO AND OTHER POWER SOURCES
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Cumulative RE Capacity for Malaysia 2012-2020

CAGR
2012-2020

Solar 65.5%
I SmallHydro 2.7%
Biogas 48.6%
Biomass -3.1%
Large Hydro 11.0%

2012 2013 2014 2015 2016 2017 2018 2019 2020

Il Large Hydro M Biomass Biogas B Small Hydro Solar

Source : MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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4-A.RENEWABLE ENERGY_THE RATIO OF SOLAR, WIND, GEOTHERMAL, BIOMASS, HYDRO AND OTHER POWER SOURCES

BRY—5—RBFKE. KARREKEEYITIVICRE

Renewable energy installed capacity
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Source : MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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4-A.RENEWABLE ENERGY_THE RATIO OF SOLAR, WIND, GEOTHERMAL, BIOMASS, HYDRO AND OTHER POWER SOURCES

BICKBRIZRT OOy LB HDIEEZONTILNS

Summary of RE resource potential in Malaysia

MyRER — Renewable Energy Malaysia (seda.gov.my)

Peninsular

Malaysia
i
-

Solar PV 269.0 GW
Large Hydro 13.6 GW

Bioenergy 3.6 GW
Small Hydro 2.5GwW
Geothermal 0.2GW

Sarawak

Solar PV (includes ground . Bioenergy (includes agriculture, @ Small hydro (system . Large hydro (system . Geothermal

mounted, rooftop and animal and municipal & size up to 100 MW) size > 100 MW)
floating installation) hazardous waste)

A

50

L


https://www.seda.gov.my/reportal/myrer/

RER-BEFRETRILY—

APL

4-B.RENEWABLE ENERGY_LIST AND MAP OF SOLAR WIND AND HYDROELECTRIC POWER PLANTS 1/2

2018FEM R, BEPOKRKBBEKBAREILT

Current Operating Solar Power Plant

Name Capacity (MW) Location

IL Solar Sdn Bhd |10 Bukit Kayu Hitam
SBU Power Sdn

Bhd 3.996 Arau

Eastern Pacific GD

Solar Sdn Bhd 18.5 Teluk Kalong

Gading Kencana
Development Sdn

Bhd 30 Bidor

Leader Solar

Energy Sdn Bhd |29 Kuala Muda
Sinar Kamiri Sdn

Bhd 49 Sg. Siput

[TNB Sepang Solar

Sdn Bhd 50 Sepang

PLB Green Solar

Sdn Bhd 20 Ladang Byram

Quantum Solar
Park (Kedah) Sdn
Bhd 50 Pendang

Source : Peninsular Malaysia Electricity Supply Industry Outlook 2019

LSS - Arau, )
3.996MW LSS - Bukit Kayu Hitam,

10MW
ot

(3
]
LSS - Kemaman,
18.5MW
LSS - Sepang . 4

50MW '

LSS - Gurun,
50MW

r

LSS - Sq Petan,
29MW

LSS - Seberang Prai,
20MW

LSS - Sq. Siput,
49MW

LSS - Bidor,
3OMW
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4-B.RENEWABLE ENERGY_LIST AND MAP OF SOLAR WIND AND HYDROELECTRIC POWER PLANTS 1/2
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Large Scale Solar (LSS) PV Plant Location

*  Among RE generation sources, solar photovoltaic commands the highest
share against other sources.

*  Foryear 2017 — 2018, a total solar capacity of 434 MW in Peninsula and
6.9 MW in Sabah will be expected to be commissioned with levelised
tariff ranging from 39.95 — 44.95 sen/kWh in Peninsula and 45 — 51
sen/kWh in Sabah.

Source : Peninsular Malaysia Electricity Outlook 2017
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LSS A
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V) FOANERIZLTOEY 1/3

(@) LSS1 D#EH : /~v r—7 3 (30MWac - 50MWac) / Results of LSS1: Package 3 (30MWac - 50MWac)

: Finance .
Export Project source Project Solar panel
No. | Company /Consortium | capacity Location cost Ivalue (RM EPC Contractor site info
(MW,,) (RM mil.) mil.) (acres) :
1. | TNB Sepang Solar Sdn 50.0 Tg. 12, Sepang, N/A N/A TNB Engineering 98 238,000
Bhd Selangor Corporation Sdn Bhd.
2. | UITM Solar Power Sdn 50.0 Gambang, Pahang 278 Affin Hwang | ET Energy (China) 117 220,000
Bhd Investment Northwest  Electric
(UITM Property | RM0.4018 Bank Berhad | Power Design
Management Sdn Bhd, BJ |  /kWh /222 (SRI | Institute (NWEPDI) /
Power Co Ltd and F-‘em«r#ra Green China Power
g’} ;J';] c;r:m Son B hi‘jm”m”g Sukuk) Engineering
) Consulting Group
3. | Mudajaya Corporation 49.0 Sungai Siput, Kuala 270 SRl Green | Sumec Complete N/A N/A
Bhd Kangsar, Perak Sukuk Equipment &
(Sinar Kamiri Sdn Bhd) Engineering Co Lid
4. | Consortium Malakoff 50.0 Tanjung Malim, [revoked by EC]
Corporation Bhd /DHES Perak
5. | Gading Kencana Sdn 30.0 Bidor, Perak 214 Affin Islamic | Duta Technics Sdn 98 110,500
Bhd /130.34 Bhd Q-CELL
6. | Consortium Synergy 30.0 Bandar Sungai N/A N/A N/A N/A N/A
Generated Sdn Bhd, Petani, Daerah
SCOMI/LTAT Kuala Muda, Kedah
7. | Solar Management 50.0 Mukim Pedas, 285 MBSB /247 | Mattan Engineering ~200 N/A
(Chembong) Sdn Bhd Rembau, Negeri Sdn Bhd + CMEC acres
Sembilan

Source : JETRO R L—L 7 OBAMREI RIILX—HiGHHE: 2021568
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LSSTaP ) FOAFLEIXLITDEY 2/3

(b) BHLSS1 7V m =y FOFER Ny r— 2 (BMWac - 29Mwac) / Results of Selected LSS1 Projects: Package 2 (BMWac - 29MWac)

. Export capacity " Project cost Finance source Project site
No. Company /Consortium (MWac) Location (RM mil.) Avalue (RM mil.) EPC Contractor area (acres)
1. | Malakoff Bhd, Consortium 29.0 Kota Tinggi, N/A N/A Teknik Janakuasa Sdn N/A
Zelleco Engineering Sdn Johor. Bhd (O&M)
Bhd.
HNG Capital Sdn Bhd / 29.0 Kuala Muda, 180 HSBC Bank and N/A 121
2. | Leader Solar Energy Sdn Kedah. Alliance Bank
Bhd
(c) LSS2 m#Es : »Xvr— 3 (10MWac - 30MWac) / Results of LSS2: Package 3 (10MWac - 30MWac)
Export capacity Project Finance Project site Solar
No. Company /Consortium MW Location cost source /value EPC Contractor area Linf
(MWec) (RMmil) | (RMmil.) (acres) | Panelinfo
1. | BGMC Corporation Sdn 30.0 Kuala Muda, 190 N/A Atlantic Blue Sdn Bhd, 100 N/A
Bhd and Bras Venture Bhd Kedah (incl. land) BGMC BRAS Power
Sdn. Bhd. (SPV)
2. | Redsol Sdn Bhd, SPV of 30.0 Kerian, Perak usD USD 47mil. /| Scatec Solar N/A 47
Fumase (Malaysia) Sdn 47mil. BNP Paribas MWp(dc)
Bhd and Scatec Solar (73%)
Malaysia B.V.
3. | Gaya Dunia Sdn Bhd, 30.0 Sik, Kedah N/A N/A Viva Solar Sdn. Bhd. N/A N/A
Enertra Sdn Bhd and (SPV)
Ambang Fiesta Sdn Bhd
4. | Halpro Engineering Sdn 30.0 Pekan, N/A N/A N/A N/A N/A
Bhd, SPV of Majulia Sdn Pahang
Bhd and Greencells Gmbh
5. | Hasilwan (M) Sdn Bhd and 30.0 Machang, N/A N/A TopRank Solar Sdn N/A N/A
Idiga Holding Sdn Bhd Kelantan Bhd & Idiwan Solar
Sdn. Bhd. (SPV)
6. | Kenyir Solar Park Sdn Bhd 29.9 Dungun, N/A N/A Kenyir Gunkul Solar N/A N/A
and Gunkul Engineering Terengganu Sdn. Bhd.
Public Co Ltd MSR Projects
7. | Konsortium Bestari Jaya 30.0 Chuping, RM250mil. | Hanwha invest | KBJ Hecmy N/A N/A
Sdn Bhd and Hanwha Perlis USD 10mil.
Energy Corporation OCBC  loan:
Singapore Pte Ltd USD 50mil.

Source : JETRO R L—L 7 OBAMREI RIILX—HiGHHE: 2021568
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LSS7Aav T
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(c) LSS2 ol : ~So &r—373 (10MWac - 30MWac) |/ Results of LSS52: Package 3 (10MWac - 30MVWac)
N Som om _ Export capacity N ) Project Flnal;l;:\a EPC: o Project site Solar
o. pany SOrtium oCation cost source fvalue tractor aArea
(MW ) {FRM mil_) (M mil.} {acres) panel info
8. | Leader Er'lergg,r Sdn Bhd 20.0 Kuala Muda, RM180mil. | HSBC, Alliance N/A 49 hectare N/A
Kedah
9. | Nippon Bumijaya Sdn Bhd Empangan N/A N/A Cove Suria Sdn. Bhd. N/A N/A
and B&Z Mechanical and 30.0 Kelinchi, N. (SPV)
Electrical Sdn Bhd Sembilan
10. | Revenue Vantage Sdn Bhd 30.0 Empangan N/A N/A Cypark Estuary Solar N/A N/A
and Cypark Renewable Terip, N. Sdn. Bhd. (SPV)
Energy Sdn Bhd Sembilan
11. | RE Gebeng Sdn Bhd 29.916 Kuantan, N/A N/A N/A N/A N/A
Pahang
12. | Tenaga Nasional Berhad 30.0 Kuala Muda, N/A MUFG: TNB Bukit Selambau N/A N/A
Kedah RM144mil. Solar Sdn Bhd (SPV)
13. [ UITM Property 25.0 Pasir Gudang, N/A N/A JV with Petronas N/A N/A
Management Sdn Bhd Johor
(d) £ofho LSS 7'z 7= 7 |/Other LSS Projects
Export Project Finance Project site | Solar panel
No. Company /Consortium capacity Location cost source /value | EPC Contractor are a: (acres) infg
(MWac) (RM mil.) (RM mil.) )
1. Quantum Solar Park Sdn 150 Jasin (Melaka), Gurun 1,250 SRI Green | Scatec Solar 600 Trina Solar
Bhd / Itramas Corporation (Kedah) and Sukuk / 1,000 | Solutions
/ Merchang Malaysia Sdn
(Terengganu) Bhd

Source : JETRO R L—L 7 OBAMREI RIILX—HiGHHE: 2021568
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SEREILV—FEETHIROPINHET LS ENRRAETNS (KEFLHHID)

Future Development RE Power Plant in Peninsular

Operational ® Commited = Large Hydro Now Requirement New RE Requirement (MW)

— - Operating Year Name RE Capacity
Pengerang (200MW),

2019 imah East (2x1000MW)[790

s 2020 SPG (2 x 720MW) 621

2021 Edra Energy (2,242MW) 560

: 2022 RE 782

1,905

Non-Solar

» 2023 RE 782
Generation Development Plan 2020 Genecation Development Plan 2020

(26%, RE for Pen. Maia TS— 2024 RE 782

2025 RE 782

Source : Peninsular Malaysia Electricity Supply Industry Outlook 2019

56



R - BAERRETRILY— A . |.
4-B.RENEWABLE ENERGY_LIST AND MAP OF SOLAR WIND AND HYDROELECTRIC POWER PLANTS 2/2

HINDBARBHEADERFHEIILTO®EY (RELFHED)

Sabah 10 Year Generation Plan (2018-2027)

YEAR
2018
2019
2020

2021

2022
2023
2024
2025
2026
2027

WEST COAST EAST COAST RETIREMENT
Tadau LSS (48MW) -
GT Melawa (18MW), Tawau Rehab (13MW)

One River HEP (30MW) -

Enhanced Kolopis-Segaliud
Line (400MW)

Sarawak Interconnection (50MW) -

- Tawau (47MW), TSH (10MW)

New Capacity of 100MW Diesel Genset (135MW)
New Capacity of 100MW
- Patau-Patau (103MW)
Upper Padas HEP (192MW) -

Source: Sabah Electricity Supply Industry Outlook 2019
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KAREOHE (TL—%E - H/3)

List of operating Hydroelectric

Peninsular Sabah

No. BEHT HEE % {75 B (Mw] No. SEAT HEEE = fit 2 2 VW]
1 Temengor TNB 348.0 -
5 | Bersia B 72.0 1 Tenom Pangi SESB 75.0
3 | Kenering TNB 120. 0 2 | Hidro mini Merotai SESB 1.0
4 | Chenderoh TNB 40.0 ) . ;

eneere 3 Hidro mini Bombalai SESB 1.0
5 | Sg Piah TNB 68. 6
6 | Pergau TNB 600. 0 4 Hidro mini Melangkap SESB 0.0
7 | Kenyir INB 400. 0 5 Hidro mini Sayap SESB 1.0
8 | Sultan Yussuf TNB 100. 0 o Hid N SESE 0.0

au .

9 Sultan Idris TNB 150. 0 1dro mini !
10 | Hulu Terengganu TNB 950. 0 7 Hidro mini Carabau SESB 2.0
11 | Tembat B 1998 | Hidro mini Naradau SESB 1.8
12 | Ulu Jelai TNB 372.0 ”
13 | Hidro mini TNB 21.6 9 | Hidro mini FIT” 6.5
14 | Musteg Hydro Musteg Hydro Sdn. Bhd 20.0
15 | Hidro mini FIT* 43.8

Source:HAI R » 21— -

TR

[SHR2EERRFEHEIEROL-ODOMHEEEERERRH]
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KARBDRELSERD/IMKAREEDAILEILUTOREY

List of successful bidders for small hydropower projects(2019)

No AFLE il AL

(MW) (RM/kWh)
1 | Kangsar Hidro Sdn Bhd 27.30 0.2300
2 | Kangsar Hidro Sdn Bhd 11.53 0.2300
3 | Sdf Hydro Sdn.Bhd 9.60 0.2380
4 | Kangsar Hidro Sdn Bhd 7.24 0.2400
5 | Kangsar Hidro Sdn Bhd 3.00 0.2400
6 | Kangsar Hidro Sdn Bhd 3.30 0.2400
7 | Kangsar Hidro Sdn Bhd 7.40 0.2400
8 | Worldwide Hydro Energy Sdn. Bhd. 2.20 0.2450
9 | Banjaran Kinta Hydro Sdn Bhd 2.62 0.2550
10 | Topaz Diamond Sdn. Bhd. 3.00 0.2590
11 | Cabaran Hijau Sdn. Bhd. 18.70 0.2599
12 | Denai Delima Sdn. Bhd. 12.00 0.2599
13 | Selat Serasi Sdn. Bhd. 13.90 0.2599
14 | Batu Bor Hidro Sdn. Bhd. 30.00 0.2900
15 | Lubuk Paku Hidro Sdn. Bhd. 25.00 0.2900

Source: JETRO ¥ L—L 7 DB AARET R IILX—ThiGHE 2021456 A
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U=V F7RREEGN—LBEREERICEIER/ A ARBITZED

Ratio of Resource of Biofuel (2009) Situation Background

Il Paim Oil Wood Residues Sugarcane
B MSW 7 Rice

* Biofuel mandate has been initiated in National Biofuel
Policy in 2006 to reduce dependency on fossil fuel and
promote environmentally friendly energyStandard blending
rate for biodiesel has been set in 2008, with recent goal to
yield B20 blend rate by 2021 (delayed from Q1 2020) for
transportation usage and B7 (reached in 2019) for
manufacturing and industrial sector usageNational
Automotive Policy (2020) also restates target blend rate
mandate as target national fuel standard, and up to B30
biodiesel in 2025 and beyondPrice subsidy has been
utilized to ensure biodiesel commercial viability

Source : USDA Gain Report - Malaysia Biofuel Annual 2021, Paultan
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NAXTFTA4—ELDTS e, "AMFHRTAD ) FOANLERZLTOEY

List of Currently Operating Biodiesel Plant in

List of successful bidders for BioGas projects(2019)

Malaysia
# Name Type of Project
L Bremfield Sdn. Bhd. Pulau Indah Selangor
2 |carotino Sdn Bhd Pasir Gudang Johor
B |Fev Biotechnologies Sdn Bhd Kuala Lumpur
4 |Fima Biodiesel Sdn Bhd Port Klang Selangor
5 |Future Prelude Sdn Bhd Port Klang Selangor
6 Genting Biodiesel Sdn Bhd Kuala Lumpur
7 |Green Edible Oil Sdn Bhd Sandakan Sabah
B |Gulf Lubes Malaysia Sdn Bhd Pulau Indah Selangor
9 |KLK Bioenergy Sdn Bhd Shah Alam Selangor
10 [Nexsol (Malaysia) Sdn Bhd Pasir Gudang Johor
11 |PGEO BioProducts Sdn Bhd Pasir Gudang Johor
12 |Sime Darby Oils Biodiesel Sdn Bhd Carey Island Selangor
13 SOP Green Energy Sdn Bhd Miri Sarawak
4 SPC Biodiesel Sdn Bhd Kuala Lumpur
15 \Vance Bioenergy Sdn Bhd Pasir Gudang Johor
16 PGEOQ BioProducts Sdn Bhd — Pasir Gudang Johor
L/ Excelvite Sdn Bhd Ipoh Perak
18 Supervitamins Sdn Bhd Masai Johor
19 |petron Malaysia Refining and Marketing — Sitiawan | Perak

No ALE A {75 AFLAHE
(MW) (A HER S —
RM/kWh)

1 | Teraju Sepadu Sdn. Bhd. 2.134 0.2345

2 | Cenergi Fjp Sdn. Bhd. 1.500 0.2475

3 | Cenergi Elphil Sdn. Bhd. 1.200 0.2475

4 | Sc Green Solutions Sdn. Bhd. 1.200 0.2478

5 | Cenergi Endah Sdn. Bhd. 1.200 0.2500
Strategic Euro Resources Sdn. ) )

6 1.200 0.2505
Bhd.
Strategic Euro Resources Sdn.

7 6.000 0.2505
Bhd.

8 | Bell Cenergi Bp Sdn. Bhd. 1.560 0.2549
Fermanagan Biobridge Hall Sdn )

9 1.600 0.2550
Bhd

10 | Concord Green Biogas Sdn Bhd 2.400 0.2588

11 | Southern Biogas Sdn Bhd 2.400 0.2588

12 | Reviva Sdn Bhd 1.100 0.2589

13 | Glt Lembing Power Sdn Bhd 1.501 0.2596

14 | Green Palm Gas Sdn Bhd 2.400 0.2600

15 | Glt Lestari Sdn. Bhd. 0.800 0.2613

Source : USDA Gain Report - Malaysia Biofuel Annual 2021/ JETRO ¥ L— Y 7 OB ARG T R L X —Hi5SHE2021456 B

A
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20254FIZB30&% B89

Malaysia Biofuel Policy Development

A

Biofuel Industry
Act was passed

including the Eleventh Malaysia
provision to Initial plan to Plan (2016-2020) was
implement a roll-out 5% announced to increase
biodiesel blend biodiesel the biodiesel blend
mandate. blend (B5). rate to 20% by 2020.
2007 2008 2015
2014 2016
Fully rolled- Increase the
out of BS biodiesel blend
(Nationwide). mandate to 7%
(B7) for the
transportation
sector in selected
states.

Source : USDA Gain Report - Malaysia Biofuel Annual 2021, Paultan

Planned to roll-out

B20 nationwide

within 2021
2019 2021
Increase the 2020
biodiesel Actual rolled-
blend out of B20
mandate to  (Sarawak)
10% (B10),
nationwide.

The B20
mandate is
anticipated to
be in effect by
the end of the
first quarter of
2023

2023

2022
Fully rolled-
out of B20
(Nationwide),
delayed due
to COVID-19.

Planned to
introduce the
B30 as
mentioned in
Twelfth
Malaysia Plan
(2021-2025)
2025
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BAFIE/NL AT RARE BT 2L O—FI Yy TZERLTEY . TORTHA—LHBLZEESHAMN
MEICEZ T S ENTEREINTIVS(202345F3QUPDATEF 5E)

Roadmap of Biofuel

Use of biomass by type of end-product

Biomass used
Million tonnes, dry weight

(O Share of total biomass available

in oy
Pl

35 1
Pellets enable profitable 1
% mobilization today, / ]
25 and act as flexible Lig:ocellulosicl
I athwa
buffer once biobased T z ¥ ,/
20 L chemicals become g N
commercially available ’ 33 - Yo .2.01'5'

15 ¢

Wood industry  Bioenergy
= MDF = Co-firing at mills
- Plywood - Big o

« Flooring

energy

Conversion of Biomass to Pellets for export purposes is an attractive opportunity

A medium sized pellet plant of 100,000 tonnes capacity p.a. requires an investment of RM 30—40
million and has a payback period of 3-5 years

Because of the low capital costs, the biomass need not stay locked into this use and can be channeled
to higher value uses once the technology and infrastructure is in place.

An implication of this master plan would be the development of the
biogas industry using POME, which will be a potential winner as solid
biomass is diverted to higher value uses other than energy generation.

Source : Snippets from National biomass strategy 2020 (Malaysia Innovation Agency
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Malaysia Biofuel Situation

Types of biomass

Raw garbage

Livestock Livestock manure

Palm oil mill effluent

Coconut Husk

Coconut
Coconut Shell

Rubber plant wood

Woody waste

Forest waste,
Sawmill residue

Source : List of Biofuels not exhaustive

Source: Sustainable Energy Development Authority Malaysia, CleanBiz.Asia, UN FAO, News articles, Interviews,

Palm oil frond, trunk etc.

Palm oil Fibre and kernel shell

Palm oil empty fruit bunch

83,606

40,539

347,653

53,028

302,786

147,031

4,131

2,052

44,257

270,717

Large amount of waste, especially organic waste produced
daily. High organic matter make garbage suitable for biogas

production
(Since it is not viewed as a key industry in Malaysia, there

are few expectations for growth and there are no major
drivers)

Massive palm oil industry producing millions of tons of
output per year (18.9 Million in 201 1) which yields equally
large volume of by products

Within government policy, expectations are also pointed
toward the use of palm-based biomass

Since it is a large-scale industry, steady biomass
production is can be expected

Also for POME, usage rates are low (currently used in
combo with EFB as fertilizer in the majority of cases) but
its usages is expected to grow in the future

No current project that utilizes coconut waste for power
production

Ashes of burnt waste can be further used as fertilizer or
filler in construction

Mainly derived from palm oil trees and rubber plants after
the end of crop cycle

Wood waste are converted to pellets and caters to the
export market

ADL analysis

Complex and sensitive processing technology
Low tipping fee encourages landfill operations
Strong governmental control

Scale of plants are small due to lack of resources in an area.

Commonly used as fertilizer (last year, declining land fertility
became an issue, and some say they do not want to used it for
power)

Waste consumed internally by giant palm mills
Economically gathering resources from the fields

Require larger than usual capex
In most cases, export to China in mat form, or to Japan & S. Korea as an
ingredient for mixed fuel coal-fired power

Complex know how and technology required
Gathering and transportation hurdles

Resource base is shrinking gradually

Coconut shells used to make charcoal briquette

Gathering and transportation of waste products from field to
plant
State policies to conserve forest and reduce logging drastically

A
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Organizational Chart of SEDA

(HEHBER OF AUTHORITY)

CHIEF EXECUTIVE OFFICER
( SPECIAL UNIT ) """""""""""" ( LEGAL UNIT )

( INTEGRITY UNIT ) ---------- RRREEETLEEE ENTERNAL AUDIT UNIT)

OPERATIONS AND TECHNICAL SERVICES CORPORATE SERVICES
DEPARTMENT DEPARTMENT

STRATEGIC PLANNING AND
COMMUNICATIONS DEPARTMENT
CHIEF STRATEGIC OFFICER

STRATEGIC PLANNING STRATEGIC COMMUNICATIONS MARKET OPERATIONS TECHNICAL DEVELOPMENT FINANCE HUMAN RESOURCES AND DIGITAL SERVICES
DIVISION DIVISION DIVISION AND FACILITATION DIVISION DIVISION ADMINISTRATION DIVISION DIVISION

Source : https://www.seda.gov.my/about-seda/organizational-structure/
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T7Oo7REEMMEBCIIChECHEZPDIZCCSTAS 9 FABEBLTE-A., $#(F
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Source : 12th Malaysia Plan, National Energy Policy 2022-2040
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EEERTHANNOF AN EEKLELGYCCSHAHESh TSI

CCUSDO BT EN ]

CCUSE X DHE
(x5 S8 - EBEPETHAIRNIAFTRANEARELGYCCSHHEHE
o HE-FHHEIIBEINTESLT . 2023F~2025F 2 BHENRAETNEIEETE

o CCSEEEEMDLEWWNATIEERLSHIMMESFZHILDELI-8DDHIT—YERIDICEXRREZXS
c BIREAFIMESE DD, IRILF—tEX T PERIARMNDE EANORATRERIDIZNDKEE
o IRAREEL

Al * (CCSHEE% (Kasawari PJ) M2025% 31t E(FIZETT, 20245 ~2025F ICEUE R L F-CCSE&EE R D
BN RAFEND)

FIEBR

(BEEITRIILX—IRER)

RAREL
(OLTwb, REEERRIZBEL TIX2023FE~2024 4 LIRE I HIERET A ED HY)

XEER
B &

Source : ZIE2R1FH K Y ADLYERL
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Petr*oi r;;s ABRFFIC® U TCCSERALICA =6 - B EH EZRE T HEIICBENITT
AY

ccsS7as o MIBITBINT—INTUR

A

CCSEETL A Vv— HEEBREE
. . PetronasDERZ¥F 2
President Staff Office CCSD &I fE % =t ch

e

He > T S

Ministry of Energy and Natural
Resources (KeTSA)

Ministry of Environment and
Water (KASA)

Ministry of Transport

MKCCSOIRHNIPREFNAEETS2ELDTHY .. M
[CXBRANIRESNAZNAS

REXR nE&x
PETRONAS Ex¢onMobil

Source : Ministry of Energy HP % & Y ADLYEfL

%
=

~
0

NUVIZ,—J

A Tg

PetronasM H&xHE->THEY . CCSEEMILIZMITT-3R%-#HBh
SHEZEBETDIISICEHENTTLNS

+ Petronasm®CCSEZE M ILIZR 7= FRH - 48
BNEHIEEXEBET HLITEBENT

o REERRIZH-E=ILDY MHIED
REBERICKEZRD LS ICHBFICER
iRH

« PetronaslZ¥ L—EHFOBEEOEEZEGH - HRAEHD
FHOBEHICEEERZRET A ENEHLONTEY.,
BURREIZERWNEZENEFED
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Kasawari CCSIIEHRBARDAREMNMSEUR L F-CO2Z#E LI=AXHIZEH, Shell,
Exxon MobilBSCCSEMTZiRT A RE L LTI L I=H X ZEPetronasMNEE S A ¢t

—» CO2 iRt
BMZE ESRRARF—L —> W& - puEmR
e Petronas
e FE K « Shell SREECO2HAAE/MBHABHORESE
___________________ - ExxonMobil MCCS PIIZHRIHE
EERIRE 2025~20264 NEH
""" S 6 @ ExgonMobil
EUL - FREIHI3707 PETRONAS CCSHiffi £12MT B1th Y
.......................................................................... [ZShell, Exxon Mobil®
= en N BIEL-AXR%E
: . BEECO2H5RH _ e
COZBHHIR (PETRONAS. Shell. Exxon Mobilt &%) Kasawari CCS PJ Petronas" KM &
CO2HEHIR
CO2;ERE s MBAAA~NDEE-EGR (AR CO2H X A)
P -7
.......................................................................... BT
BRFIC&D | - BAREROBRERET ik
PINDLIE (CCSHEREEET 2H M- H AR ADFE) | (BT RE) )

Source : PETRONAS HP, [Petronas awards dual FEED contracts for world's largest offshore CCS project
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RL—V7I2B@FA 7203 70/EA - ARAA, HKEZBDHIZH150Gton D
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% | 7774 . BKEAL
» X (EELCCSEMDETERT Vo vL]

v' Greater Sarawak : 10Gt
v’ Malay : 15Gt

S oo s TomE - HRE,
7k GV NERTN

Source : GCCSI “A global assessment of the geological CO2 storage resources potential (2016)
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CO2HERED=H. RARSNTHLRRICEFTELVWSTRAANEFE., BREECO2HRAIC
XL TCO2% B - BN M EZBA LU E MR TETHE o T R TETLVELVRE

IL—T7DERECO2HAH

A

e

PM3

Malaysia / Thailand
Joint Development Area

PENINSULAR
MALAYSIA

Commercial Arrangement Area

PM 313

Maior

e
~

Tanggs Barat

CO02 volume about 3.0 TSCF

HNS; > OO Fii I S, N> 2 Si

South West
Luconia Fields

{

TENGGIRI

¢

MARINE '

Kad

A3.

SELAR
MARINE

J‘I'
b

Y. KEARREIZHS.

« CO2EFHEN60%~70%a<FET DA REMNFEL. PetronasDGHGHIE BIEEEM T 51=0ICIXCCSEFMAELICIEEE T HEMNT

« BRIELI=ARHBCO25 B - BT Z B AL-L\AY, BfTENBE TETHEL T AR TELRLIRENE LTINS,

Source : Technical Challenges and Solutions on Natural Gas Development in Malaysia
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HHR-ARKAEE/RXRARARNEE
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APL

NDCTIX20304 220055 GDPH3ISUHIBEZEE L. F12R<T L— 7 FHE TIX20504(2
H—Ro=—a—rSLELBIZEBITS

GHG Target
(unit: MtCO2e)
B Malaysia has targeted carbon neutrality by
2050 based on draft 12t Malaysia Plan BAU
(12MP), with updated National Energy Policy 600 7 actual s 571
to be released in early 2020 1 - -
550 Official projection
B Based on Malaysia’s NDC in Paris Agreement 500 - #Jnava”t’dbtled A
- orecast study snows
(2015), T_hal_land expects to reduce 35% of 450 - Target range between
GHG emission from 2005 base 571-386 MtCO2e
B Malaysia doesn’t have official GHG emission 400 1 ?
projection 350 A .' .
298 . - .0.
B Countermeasure are taken focus on reduce 300 - 283200295290 Ambllpous
energy consumption in biofuel development 250 - :
for transport sector — as Malaysia is the :
world’s 2" |argest palm oil producer — and 200 !
renewable energy power generation 150 A :
1
100 A :
1
50 - :
]
0 o o o N O ™~ O o
o o - R e I s ™
o o o o O O O o
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Source : 12th Malaysia Plan, National Energy Policy 2022-2040
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CNEZERLIZH T T, 2050F FTICH A ERBMER T oD RAH T, ETSPREBGEDFRZE

e

GHG Target

il EaiEE

BEHFERRS | I E
(ETS)

Source : 12th Malaysia Plan, National Energy Policy 2022-2040

Subsidy is provided to alternative energy
sector to boost adoption and usage

Tax related incentives such as reduced overall
tax or tax holiday boosting overall financial
viability

Carbon credit trading system to meet carbon
credit/emission related criteria

Penalty imposed via higher taxes or cess to
disincentivize usage

Mandates to increase alternative energy

source

Limiting new coal fire plant construction
Forced emission reporting disclosure for
monitoring and control

Feed in Tariff for RE

Progressive vehicle tax based on carbon emission and EV tax
incentives (Lower road tax, green parking, and tolls) as well as
tax incentive for EV production under planning

Under development — Domestic Emissions Trading System
(DETS) will be implemented as part of carbon pricing policy to be
in line with Carbon Border Adjustment Mechanism by the
European Union in 2023

Carbon tax or carbon pricing to be implemented following ETS
as part of 12MP

31% renewable energy mix in power generation target by 2025
with limitation of new coal fire power plant
National fuel standard (gasoline and biodiesel)

APL
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XL REMN, TL—UT7ONDCEEIZE S <. GHGHEHHIRE O X 75 AR EBFT

PE SRR CNE#& BERAEHDOBE

B Promotion of RE usage (large scale hydropower and solar) and attractive FiT
mechanism with 31% renewable energy mix in 2025
B NA — Malaysia does not set projection target B Increase energy efficiency through National Energy Efficiency Action Plan (NEEAP)
for GHG emission reduction e.g. BEI labeling for machinery and factory
B Green building scheme with promotion of environment-friendly construction material
and certification (Infrastar, MyCrest)

B Promotion of rail-based public transport (MRT, KLIA express) in urban area (Klang

Valley)
B [nfrastructure development to promote green mobility (walking and cycling, etc.)
B NA — Malaysia does not set projection target B Promotion of energy efficient vehicle (EEV) both ICE and xEV with national fuel
for GHG emission reduction economy standard

B Promotion of biofuels (biodiesel) usage with target B20 as national standard and
preparation toward B30 adoption toward 2025
B Promotion of NGV vehicle in public transport sector

B Sustainable waste management — e.g. waste paper recycling and biogas recovery

J?'Eﬁ% &LLEE - B NA — Malaysia does not set projection target from pa]m oil mill . .
%0)11"_1, for GHG emission reduction Promotion of sustainable forest management and conservation

There are many gas and oil fields in Malaysia, and CCS is a priority area.

1 — Energy usage includes energy generation and consumption e.g. from manufacturing industry
Source: Ministry of Environment and Water (KASA)
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Contents Overall Highlighted Technology

The oil and gas sector continues to face unique challenges, which
requirestechnology analytics, development, adoption and
commercialisation to optimisethe lifespan of indigenous oil and gas
resources. These include technologies fordeepwater and ultra-
deepwater fields, technologies to ensure economical
andenvironmentally sustainable production in sour gas fields as
well as enhancedoil recovery technology for mature fields

* use of data analytics; artificial intelligence (Al)
and machine learning (ML)

* integrated carbon capture, utilisation and
storage (CCUS) facilities;

* technologies to enhance hydro resources as a
source of energystorage

Hydroelectric will be a key technology focus area, driven not only * technologies to improve the efficiency and
Hydroelectric by its potential as an electricity generation source but also as a key | | uptime of mini-hydro resources
enabler towards increasing green hydrogen competitiveness. * Technology developments on potential

breakthrough including Restoration Hydro
Turbine (RHT)

Source : 12th Malaysia Plan, National Energy Policy 2022-2040
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Contents

Overall

Highlighted Technology

A

Solar
Ecosystem

Solar energy has high potential to increase its share in the installed
capacityof RE in line with rapidly decreasing levelised cost of
energy (LCOE). One keyfocus area of technology is to further
increase environmental sustainabilityand reduce the environmental
impact of large-scale solar farms. |

* develop and adopt technologies in areas such as
floating solar

* potentials of rooftop solar and other solar-
related technologies should also be focused on, in
accordance with local characteristics

Bio Based
Energy

Malaysia is the second-largest palm oil producer globally and has
largepotential to harness bioenergy from agricultural products for
circular economybenefits as well as improve environmental
sustainability and domestic energysecurity.The need to develop
technologies suited to domestic bio-basedresources will be critical
for future competitive advantage.

* first and second generation bioenergy
technologies, efforts will be given towards the
objective of driving cost-effectiveness of
energy generation on

* Strategic development of third and fourth
generation bioenergy

Source : 12th Malaysia Plan,

National Energy Policy 2022-2040
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Contents

Overall

Highlighted Technology

A

Energy
Efficiency
Smart Device

Energy efficiency technologies have been gaining significant
traction with theuse of digital and smart devices related to the
Fourth Industrial Revolution(4IR) in residential and commercial
appliances, driven by energy transition andthe push for increased
environmental sustainability

* energy-efficient
Digital Smart Device

Low
Carbon
Mobility

Malaysia has severalkey foundational advantages that should be
harnessed in technologicaldevelopment for low carbon mobility.
The country has a legacy of automotivemanufacturing capabilities,
including partnerships with global automotivemanufacturers who
have vast experience in EV manufacturing

* EV / NxGV(Next Generation Vehicles)

Hydrogen

Malaysia’s indigenous resources in natural gas and
renewablessuch as hydroelectric, solar and bioenergy, positions
the country effectively forthe competitive production of blue and
green hydrogen. the national long-term potential to be anexport
hub for green hydrogen due to competitive advantages,
especiallyfor local hydroelectric.

* electrolyser technologies, export terminal
technologies, and hydrogen transporttechnologies
between production sites and export terminals

* long-range transport, options using carriers
such as ammonia, liquid hydrogen, liquid organic
hydrogen, or metalhydride

Source : 12th Malaysia Plan,

National Energy Policy 2022-2040
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KARBE, BRXKRBEALRE

Case study

Leveraging large hydroelectric plant dams for floating solar PV

Large hydroelectric power dam such as Kenyir, Temenggor and Chenderoh are built on reservoirs with large water
surface areas that potentially can be used for floating solar PV installation. Even by using only part of the reservoir
area, significant capacity can be built. For example, using approximately 10%% of the Kenyir, Temenggor and
Chenderoh reservoirs can yield 2 GW, 1 GW and 115 MW capacity respectively. Because these hydroelectric power
plants are owned by TNB, there is potential to leverage TNB'’s interconnection point for floating solar PV systems,
thus reducing interconnection costs.

Kenyir HEP Dam Temenggor HEP Dam Chenderoh HEP Dam
State Terengganu Perak Perak
Reservoir area 369 km?2 174 km? 20.5 km?
Potential capacity” 2,075 MW 978 MW 115 MW
Ownership Tenaga Nasional Berhad Tenaga Nasional Berhad Tenaga Nasional Berhad
Map P T e ¢ AT e ] A T S e e )
Kenyir
- HEP
Tenlllenpggor . Chenderoh
HEP

Source:  SEDA; Department of Irrigation and Drainage

Source : MyRER — Renewable Energy Malaysia (seda.gov.my) @2021

A
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EXISTING BUSINESS NEW BUSINESS MODEL
MODEL

e
o

..?:.
Future ¢ Prosumer/Gentailer Future
¢ Revised NEM rates using third party ¢ Additional income streams through new
¢ Increasing competition at rooftops business models are required
auctions decrease strike ¢ | SS asset owner (e.g.
price developer or special

purpose company)

Source : MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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5-A. THE LAWS REGULATING THE STATUS OF MARKET ENTRY AND THE DETAILS

RBEXBRECDLTRDIAM U RZRITHAENDE, =1L, EEWER (Bl BELA

IVEF) [SDOVWTRFMEVAXEICT RS R oG ERR

Supply by licensee

APL

e Duty to supply on request

* Exceptions to duty to supply electricity
*  Power to fix tariffs
* Licensee may levy surcharge
* Power to recover expenses
* Power to require security
e Return of security with interest
* Special agreement with respect to supply
e Determination of dispute

*  Fixing of maximum prices for reselling electricity

B30t

B)

C)

Subject to the following provisions of this Part and any regulation made thereunder, a licensee
shall upon being required to do so by the owner or occupier of any premises

I. give a supply of electricity to those premises; and

Il.  so far as may be necessary for that purpose, provide supply lines or any electrical plant or
equipment.

Where any person requires a supply of electricity under subsection (1) he shall give to the
licensee a notice specifying

I. the premises in respect of which the supply is required;

II. the day on which the supply is required to commence;

lll.  the maximum power which may be required at any time; and

IV.  the minimum period for which the supply is required to be given.

Where a licensee receives from any person a notice under subsection (2) requiring him to give a
supply of electricity to any premises and—

I. he has not previously given supply of electricity to those premises;

Il the giving of the supply requires the provision of supply lines or electrical equipment or
plant; or

lll.  other circumstances exist which make it necessary or expedient for him to do so,

*  Charge for supply of electricity to be ascertained by appropriate meter

Source : LAWS OF MALAYSIA ELECTRICITY SUPPLY ACT 1990
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REEXE
5-B. NAMES OF THE ELECTRIC POWER COMPANIES AND THEIR CORPORATE STRUCTURE

IL—U 7 TR EIZ3I DD EAESUHNEFE
(EBEB: TNB, Y73 : SESB, 457U : SESCO)

Electricity Power and Utility Companies in Malaysia

AR SADAWAK ENErey

Source : Suhranjaya Tenage
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REEXE

APL

5-B. NAMES OF THE ELECTRIC POWER COMPANIES AND THEIR CORPORATE STRUCTURE 5-C. THE STATUS OF ELECTRIC POWER LIBERALIZATION

REBEXFBHIELTSY. IPPOFERLDY FIZTL—HE8)

Electricity Power and Utility Companies in Malaysia

Produce Structure (MW)

Transmission/ .
Produce e . Retail
Distribution

------- 1
1
TNB ! TNB
|
: 1
Peninsul IPPs : NG
ar |
|
RE I Hhish Al EE
Generation : == e
etc I
1
|
1
SESB/SEB ; SESB - SEB
1
Sabah |
. IPPS 1 SESB "
1 SEB
Sawarak I
RE ! Hhig AL E
Generation : ==t
etc 1

Source : Performance & Statistial Information on the Malaysian Electricity Supply Industry

Sabah

Peninsular
PP 75.0%

155 2.2%

k‘i Cogen 3,7%
—_-—L—L FIT, NEM 1.6%
Self-Gen<sMW ().6%

—— B 16.9%

28,323.91
MW

Sawarak
PP 51.8%
seB 91.7%
AT 3.4%
| 0,
1ss 2.4% ‘7 Self-Gen 8.3%

Cogen 8.7%
self-Gen<sMw 12.6%

sese 21.1%
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REEXE

5-B.NAMES OF THE ELECTRIC POWER COMPANIES AND THEIR CORPORATE STRUCTURE 5-D AMOUNT GENERATED AND MARKET SHARE OF EACH PLAYER

BICHEERNH BHIPPIX. Malakoff Bhd TdH 5

Market share in terms of generated power in2017

Source :

Petronas Gas Bhd
Tek Tenaga Perlis Consortium
Genting Sanyen Bhd

8
2 (9%)

(2%) J)) ) Tenega Nasional Bhd (TNB)

3

Ytl Corporation Sdn Bhd (30%)

(3%)
Powertek Bhd

Tnb Hidro Sdn Bhd §EL

21
(22%)

Tenaga Janamanjung Sdn Bhd Malakoff Bhd

Total capacity = 94.744 TWh

http://enipedia.tudelft.nl/wiki/Portal:Power_Plants
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RESXRE
5-C. THE STATUS OF ELECTRIC POWER LIBERALIZATION

FBHO/MFEYLGEBRIEICAIT=-EIZTHAMISI2.0 ZEHTNAH, 2O+ OEIELHYEHE

RELH

MESI 2.0: Driving Efficiency Across Value Chain Ui e
MESI 1.0 MESI 2.0 (Recommendation) T

(2010 - 2014) (2019 - 2025)
..'H'.l..ﬁ@ﬁ.l [mer | Lo ] verows | L35
& m S o

eneration

Fuel

- Wholesale Market
NEDA NEDA + Capacity Market

H TNB Transmission

Grid TNB Distribution
g TNB Retail

<y >

TNB Transmission
TNB Distribution

Alternate —I

TNB Retail

= Single Buyer and GSO ring-fenced within TNB

® Fuel supplies, generation segment and retail services may evolve to be

Retail _— L under competitive environment
= Transmission and Distribution owned by TNB
Nl - = New SB and GSO act as independent functions as part of level-playing
‘G-E‘( RF. Ring-fenced = field objective
«w ISB: Independent Single Buyer

IGSO: Independent Grid System Operator = Transmission and distribution wires remain natural monopoly (and

regulated

Reimagining Malaysian Electricity Supply Industry (MESI 2.0) = Green choices

* Single Buyer Model
- EEFEXREHLOPPA

Source : Reimaginin Malaysian Electricity Supplya Industry (MESI2.0) . —f@#tFHEAN BN BHRES

[ZFZEHE A

s IPPOEEZERIE

. BEHBA @fﬁﬁ

o KB L IREE

. JUY—2FH @ﬁL

— B F F 2/
TNB/a‘;%"E‘E&//\f Y DAL F
7

—FEELEBEADEEIL
JO0/DEEL DY ZELF
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RESXRE
5-C. THE STATUS OF ELECTRIC POWER LIBERALIZATION

HAFE LT (B8, REHBA—I2a0%2023F RICFEF)

Aggregated timeline for MESI initiatives

2019 2020 2021 2022 2023 2024 2025 2026 ‘ 2027 \ 2028 2029

NN RN NN N T
25::‘(;:;' ‘—A A bA Pilot fuel opening (optional)
| by ST

Detailing & ion of rules, App Y % i
(gas & coal) ¢ ing il el reryiew pughsmng i A Roll-out opening of fuel supply
and draft amendment & . .
regulatory controls rules A\ Assess effectiveness (optional)
Establish
Approval by ST Board & publishing of
hybrid A —— A A i R
generation etailing & comﬁleﬂon of energy and
nariet capacity market design & rules A\ssue Statement of Opportunities
(honoring T-5 central ac%acity auction for
current PPAs + 2029 (1st Auction) A
opaning upfor [ELTTE ) SISO J @St AR L
capacity & First entry of
energy mkt) capacity market
Legal opinion on Develop rules / guidelines / Table new primary legislation beginning of
A existing legislation IA code'sA r:rPA w.r.t. market A i.e. new Act to car!yer ﬁ,r whole hybrid market
Enable Third forTPAand other , participation reform initiatives depending 4
nable r reform initiatives 1 on outcome of legal opinion in
Party Access e ooz | Q419
for T&D Determine interim 1
network charges ! ST approval and RP3 submission to GoM for
A (based on RP2) " A endorsement including network charges
N \
> 1 s
A A : ‘. Roll-out of itemised billing based on
p ' RP3 & pew tariff design with approved
Roll- Pilotgreen TPC network charges 2
outof 100 using interim |
green network charges until ! A Pilot TOU roll-out
rider end of RP3 -
Facilitate ' Rlatr e
H -
choice in i

Regulatory Framework
retail A—h——AA A A

Detailing & completion of : Approval by ST

t ) » Readiness for
Retail Regulatory Framework | Board of Retail Pilot for .
including SOLR's ! ‘Regulitory’ | opening-up of full price-
responsib ;Ii;%ssn & ! Framework retai based retail
Report on enhanced  Approval by ST ing-
Increase Seperionsuieasdy Kenge'tY 0D enhanced rng fence
transparency publishing of rules
& reducing
conflict of )
interest in i
First Disclosure of Power
SB & GSO Planning Plan

Reimagining Malaysian Electricity Supply Industry (MESI 2.0)

Source : Reimaginin Malaysian Electricity Supplya Industry (MESI2.0)

\Bemy

EMENTERIAN TENAG, SANS, TEXNOLOG,
ALAM SENTTAR DAN PERUBAHAN IKLIM |

A MyPOWER
A st

TNB

Key milestones for
announcement
consideration

A
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RESXRE
5-C. THE STATUS OF ELECTRIC POWER LIBERALIZATION

TL—F TRV T IV —1EEELEOTIND

New structure of the electricity sector(Before/After Incentive based regulation)

g
Generation
|
SLAs PPAs

System
Operations

Single Buyer

——
Electricity tariff Electricity tariff

Source : http://www.iesingapore.gov.sqg/~/media/lE%20Singapore/Files/ASIR/PreConference workshop Sharad Somani.pdf
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RESXRE
5-C. THE STATUS OF ELECTRIC POWER LIBERALIZATION

RLU—L7DEERBERZEERRICEIMHEET, REEXREIEHRIESATWNS

Power Market Structures in SEA

A

Vertically integrated regulated Single buyer model with IPPs Wholesale spot market Retail competition Electricity futures market
atilith
m Singapore
|
I

Thailand

Ind i

Increasing GDP per capita (based on PPP)

n “T"
"

Increasingly competitive electricity markets

Source: IMF World Economic Outlook 2014, KPMG Analysis

Source : http://www.iesingapore.gov.sqg/~/media/lE%20Singapore/Files/ASIR/PreConference workshop Sharad Somani.pdf
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RERE AD
5-D. AMOUNT GENERATED AND MARKET SHARE OF EACH PLAYER

R ECEREEEXZRATIIINBIIRESTETERRVITEEL> TS

Share of electricity generation by major power producers

Total Generation Number of .
Maximum Demand

Capacity customers

@ 16,642 MW (2020) 9,433,561 (2020) |18,808 MW (2020)
TENAGA NASIONAL

-
;/!—// 28,088 MW (2020) (712,110 (2020) 3,664 MW (2020)
SALAWAr INFECY

0H
*’ 178 MW (2020) | 637,297 (2020) 987 MW (2020)

SESB

Source : . Malaysia Energy Statistic Handbook 2021
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RESXRE
5-D. THE STATUS OF STATE SUBSIDIES FOR COMPANIES

REBEXRBLIXATAOBEEMBZEBINATEY. HE5EKRMBIEZZ(TROTLSDLRER

Eol-BBRERRATAANDOHEB R (ERENELESTNS

Previous:Subsidy to electricity generators and users

Source :

Electricity generators are subsidized through a centrally imposed low gas
price. Currently, subsidy rationalisation of gas to the Power Sector in
Peninsular continues with three price revisions from MYR15.20/mmBtu
(January — June 2015) to MYR19.70/mmBtu (July — December 2016) to
MYR22.70/mmBtu (July — December 2017). In Sabah, gas price for power
sector is controlled at MYR 6.40/mmBtu, 86% lower than the average market
price of MYR 46.93/mmBtu (2014).

Electricity users are subsidized by a monthly rebate. Since 2008, the
government has provided a MYR20 (USD$6.4) subsidy on monthly electricity
bills to all customers of TNB costing MYR1.303 billion (US$ 335 million) from
period of July to December 2017. Furthermore, TNB gives its “privileged
customers” (including government schools and institutions of higher learning,
places of worship and welfare homes) a 10 per cent discount on their
electricity bills (TNB, 2012). This concession cost TNB MYR7.8 million
(US$2.5 million) in 2012, and is due to be extended to institutions that are
partly funded by the government (TNB, 2012). SESB also receives substantial
diesel and fuel oil subsidies from the government to lower the cost of
electricity generation, amounting to MYR543.4 million (US$173.3 million) in
2012 (TNB, 2012).

Current :Subsidy to electricity generators and users

APL

Subsidies for natural gas are currently limited.

Figure 9 Estimated energy subsidies in Malaysia, 2010 to 2022

Energy-related subsidies (billion MYR)

60

2010 20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022e

@ Gasoline, diesel and LPG subsidies Natural gas foregone revenues

@ Electricity generation-related subsidies @ ¢ of annual GDP (right y-axis)

. A citizens’ guide to energy subsidies in Malaysia, https://www.tnb.com.my/announcements/imbalance-cost-pass-through-tariff-rebatel
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REEXRE
5-D. THE STATUS OF STATE SUBSIDIES FOR COMPANIES

BIREEE~NDFITHIELSNDAS T 1 THEE

A

Wind Biomass Biogas Hydro? Waste-to-energy
0.39 038
0.29 032 030 g 03 0.3 0.2 0.28 0.29
Pricin
g 0.20 S
scheme
(FIT price)
(RM /kWh)
AKW  4-24KW 24-72kW <30MV AMW  4-10MW 10-30MW  2MW  2-10MW 10-30MW 5MW 30MW
.+ Taxallowanceof - Taxallowanceof . Taxallowanceof  + Taxallowanceof - Taxallowanceof = Tax allowance of
Corporate 100% of capital 100% of capital 100% of capital 100% of capital 100% of capital 100% of capital
tax expenditure incurred expenditure incurred expenditure incurred expenditure incurred expenditure incurred expenditure incurred

Income tax
exemption of 70%

Income tax .
exemption of 70%

Income tax .
exemption of 70%

incentives y

* |ncome tax

exemption of 70%

* Income tax
exemption of 70%

Income tax
exemption of 70%

Exemption on
machines and
equipment

Exemption on
machines and
equipment

Exemption on
machines and
equipment

Exemption on
machines and
equipment

Exemption on
machines and
equipment

Exemption on
machines and
equipment

Green Technology
Financing Scheme with
guaranteed value of USD
700k

Green Technology
Financing Scheme with
guaranteed value of
USD 700k

Green Technology
Financing Scheme with
guaranteed value of
USD 700k

Additional
incentives

Green Technology

Financing Scheme with

guaranteed value of
USD 700k

Green Technology
Financing Scheme with
guaranteed value of
USD 700k

Green Technology
Financing Scheme
with guaranteed
value of USD 700k
Financing increased
to 80%

Note:*Small hydro; ?2Bonus FiT rates given if meet additional criteria 3: solar Pv community
Source: SEDA(1/1/23), Tax Incentive Guidelines, ADL research
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REEXE

5-F./6E SUPERVISING GOVERNMENT, MINISTRIES AND DEPARTMENT

Structure of Energy Commission

A

INTEGRITY COMMITTEE AUDIT COMMITTEE
INTEGRITY
Sharul ‘Azam bin Abdul H H
.................... 1
COMMISSION SECRETARY Rahim) :
(Azidah binti Abd Aziz) i
INTERNAL AUDIT T e
(Mohd Rashidi b. Muhamad Mustapha)
CHIEF EXECUTIVE OFFICER
(Dato’ ir. Ts. Abdul Razib b. Dawood)
'CHIEF OPERATING OFFICER
(ir. Abdul Rahim b. Ibrahim)
DEPUTY PUBLIC PROSECUTOR
(VACANT)
CONVENTIONAL CAPACITY
bk THIRD PARTY ACCESS
(Mursd Makza bt Mohd Rosen) (Rumaizi b. Abdul Halim)
ENFORCEMENT. ECONOMIC REGULATIO
OUSTRY OPERATIONS SAFETY REGULATION AND REGIONAL STRATEGIC PLANNING AND CORORATE SIEACES INDUSTRY PLANNING AND
(Mohd Elmi b. Anas) (Nurhafiza bt. Mohamed OPERATIONS COMMUNICATION (Kauthar bt. Mohd Yusof) (VACANT) (Marfinda bt Mohd Rosli) DEVELOPMENT
Hasan) (ir. Md Zakuan b. Ibrahim) (Ahmad Rafdi b. Endut) (ir. Roslee b. Esman)
| | e | I I | I
ELECTRICITY SUPPLY, SERVICE ELECTRICAL/ GAS SAFETY FOp— STRATEGY & POLICY , (Rohana bt. Md Zin) I LEGAL ADVISORY SERVICES GAS TARIFF DEVELOPMENT ELECTRICITY INDUSTRY &
QUALITY & DISTRIBUTION DEVELOPMENT ENFORCEMENT ING DEVELOPMENT - (Khairul Nizam b. Mohd (Asmoyati be. Ab Manaa) MARKET DEVELOPMENT
(Suralya Nadzrah bt. Ramii) (1ffah Hannah bt. Muluk) (Abnsd f:o m": :uM'?M“ (Zamali b. Zamin) HUMAN € Kamal) (Mohd Hafiz b. Jamaliudin)
g MARAQEMESY — (T— | |
I I T 'm:l"‘"‘” EXTEL Nor Azura bt. Osman TEGAL FRAMEWORK AT AR S
SEELIN KU ERATION e oy (VM‘"MJ— ADBISTANON & (Sri Ikhdiana Khaireen bt. (N!L’:cmc.l: Hamsyah) DEVROPMIENT
(Mohd Najib b. Mohd Shah) (Ahmad Hilmi b. Yusof) (Nik Mohd Bakhry b. Abu Bakar) ‘T:l;n!:.:G:n ooy urdayani bt. syal {Mohd Rizal b. Ramii)
« t lafiza bt Yo T’
1 L ! INFORMATION MANAGEMENT I l
(ir. Ahmad Nornadzmi b. Datuk Dr ELECTRICITY
ELECTRICITY LICENSING ELECTRICAL EQUIPMENT CONSUMER AFFAIRS Daulkamain) & TECHNOLOGY PROSECUTION FUND RE CAPACITY PROCUREMENT
(Mohd Yusrul b. Yusof) (Shaiful Rizal b. Mazlan) (ir. Zul Azri b. 1 (Khairol Fahami b. Ismail) (VACANT) (Faizah Hanim bt Abd (Ruzaida bt. Daud)
1 8 '
| | ENERGY DATA & RESEARCH | PROCUREMENT | T
(Zaharin b. Zulkifli) (smail Zaili b. Yusop)
GAS LICENSING, SERVICE GAS COMPETENCY I ELECTRICITY MARKET
CUALITY & DISTRIMSTION (Azian b. Mohamed Nor) T OPERATIONS
(Or. Nor Azman b. Meli) I REGULATORY RISK (Noraita bt. Amnor) (VACANT)
| MANAGEMENT conou"—“"'—n
ENERGY EFFICIENCY & GAS INSTALLATION & (Buddy b. Harianto) P oo
CONSERVATION EQUIPMENT I
(Zulkifiee b. Umar) (tr. Shamsuddin b. Arshad) COMPLIANCE
(Knairul Nizam b. Anuar) I D |
L 1! 1 1 | | 1
REGIONAL OFFICE FOR REGIONAL OFFICE FOR NEG. REGIONAL OFFICE REGIONAL OFFICE FOR REGIONAL OFFICE FOR REGIONAL OFFICE FOR NEG. REGIONAL OFFICE REGIONAL OFFICE FOR EAST
NEG. SEMBILAN & MELAKA SELANGOR, WP KL & FOR NEGERI JOHOR NEGERI PERAK NEGERI PAHANG KELANTAN & TERENGGANU FOR WEST COAST COAST OF SABAH
(ir. Amir Faisal b, PUTRAJAYA Ir. Mohd Kasim b. (Mohd Shahrul Amin (Abd Rahim b. Wan (Teratal @ Zainab bt OF SABAH (ir. Mohd Fairul b. Jaafar)
Khamshah) (ir. Fairus bt. Abd Manaf) Kaswi) b. Mohd Tohid) Chik) Leman) (VACANT)
S
Energy mission

source : NttPS://Iwww.st.gov.my/en/details/aboutus/6
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REEXE

6-A. MAP AND LIST OF POWER GENERATION PLANT

Map of Power plant ( Coal-fired and Natural gas and Hydropower)

Map of Major Power Stations in Malaysia by area

Peninsular
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Source : Performance and Statistical Information on the Malaysian Electricity Supply Industry 2019
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RERE AD
6-A. MAP AND LIST OF POWER GENERATION PLANT 6-B. BREAKDOWN BY TYPE OF POWER PLANT (OIL, COAL, OR GAS-FIRED, ETC.)

List of Power plant (in Peninsular)

£ 7 XES

Loji-loji Jana Kuasa di Semenanjung, 2021

Power Plants in the Peninsula, 2021

Arang Batu Hidro 3 LSS Jumlah
Coal Hydro LSS Total

Source : ST Annual Report2021
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REEXE
6-A. MAP AND LIST OF POWER GENERATION PLANT 6-B. BREAKDOWN BY TYPE OF POWER PLANT (OIL, COAL, OR GAS-FIRED, ETC.)

List of Power plant ( Coal-fired and Natural gas and Hydropower)

List of top 20 power plants in Malaysia by capacity (2023)

1 | 2042 Dec Edra Melaka Power Plant (Block 1, 2, 3) Gas CCGT 2242
2 |2031 Sep Tanjung Bin Power Sdn Bhd Coal Thermal 2100
3 12030 Aug TNB Janamanjung Sdn Bhd (M123) Coal Thermal 2070
4| 2044 May Jimah East Power Sdn Bhd Coal Thermal 2000
5 | 2029 Jul Kapar Energy Ventures Sdn Bhd Coal Thermal (U3-U6) 1474
6 |2042 Jan Southern Power Generation Sdn. Bhd. (SPGP) Gas CCGT 1440
7 | 2033 Dec Jimah Energy Ventures Sdn Bhd Coal Thermal 1400
8 12027 Jun Segari Energy Ventures Sdn Bhd Gas CCGT 1303
0 | 2036 Feb TNB Prai Sdn Bhd Gas CCGT 1071.43
10 | 2040 Mar TNB Janamanjung Sdn Bhd (M4) Coal Thermal 1010
11 | 2041 Mar Tanjung Bin Energy Sdn Bhd Coal Thermal 1000
12 | 2042 Sep TNB Manjung Five Sdn Bhd Coal Thermal 1000
13 | 2023 Feb Panglima Power Sdn Bhd Gas CCGT 720
14 | 2030 Jan S.J Tuanku Jaafar, Port Dickson Gas CCGT PD2 708
15 | 2028 Aug S.J Tuanku Jaafar, Port Dickson Gas CCGT PD1 703
16 | 2026 Feb Kuala Langat Power Plant Sdn. Bhd. (KLPP) Gas CCGT 675
17 | 2024 Mar Teknologi Tenaga Perlis Consortium Sdn Bhd Gas CCGT 650
18 | 2022 Aug S.J Sungai Perak (under extension) Water Hydro 645
19 | 2022 Dec GB3 Sdn Bhd Gas CCGT 640
20 | 2037 Aug S.J Pergau Water Hydro 600

Source : Grid System Operator 2023
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REEXE

6-A. MAP AND LIST OF POWER GENERATION PLANT 6-B. BREAKDOWN BY TYPE OF POWER PLANT (OIL, COAL, OR GAS-FIRED, ETC.)

List of Power plant ( Coal-fired and Natural gas and Hydropower)

List of existing power plants in Peninsular region

Stesen Jana Kuasa
Power Station

51 Temenggor SEIM
SUNGAI

51 Bersia PERAK
SUNGAI

51 Kenering FERAK
SCHEME

51 Chenderoh

51 Sg Pizh {Lower & Upper)

51 Pergau

51 Kemyir

51 Sultan Yussuf (Jor)
z 1 Sultan kiris (Woh)

51 Hulu Terengganu

51 Tembat

51 Ulu Jedei

51 Putrajaya

51 Sultan lsmiail

51 Gelugor

51 Tuanku laatar

5] Jambatan Cannaught

5) Hidra mins
Mini hydro power

TNB

Sumber Tenaga
Energy Source

Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Gas asli Natural gas-0CGT
Gas asli Natural gas-CCGT
Gas asli Natural gas-CCGT
Gas asli Natural gas-CCGT
Gas asli Natural gas-CCGT

Hidro mini
Mini Hydm
Jumlah
Tatal

348.00
7200
120.00

40.50

600.00
400,00
100.00
150.00
250.00
15.00
37200
25200
257.00
310.00
1,411.00

Q.00

2036

4,786.45

TAAC (MW)
34180
7200

118.54

3919

600.00
400.00
100.00

150.00

265.00

37200
243.00
257.00
310.00
1,411.00

0.00

4,754.13

PP

Stesen Jana Kuasa
Power Station

GB3 Sdn. Bhd.

Kuala Langat Power Flant Sdn. Bhd.
Pahlawan Power Berhad

Panglima Power Barhad

Prai Power Sdn. Bhd.

Segari Enengy Ventures Sdn. Bhd,

Teknologi Tenaga Perfis Consortium Sdn. Bhd.

¥TL Power Genesation Sdn. Bhd. (Faka)
Fengerang Pawer Sdn. Bhd.

Fort Dicksan Fower Bethad

Powertek Berhad

TNB Pasir Gudang Enesgy Sdn. Bhd.
TNE Connaught Bridge Sdn. Ehd.

TNE Prai Scn. Bid_

Kapar Energy Ventures Sén. Bhd. (KEV] — GF1
KEV - GFd

KEV- GF2
KEV - GF2

Jimah Energy Ventures Sdn. Bhd.
Tanjung Bin Paveer Schn. Bhd.
Tanjung Bin Energy Scin. Bhd.
THE Janamanjung Sdn. Bhd.
TNE Manjung Five Sdn. Bhd
JSimah East Sdn 8hd

NUR Generation Sdn_ Bhd *

Musteq Hydra Sdn. Bhd®

Source: Performance and Statistical Information on the Malaysian Electricity Supply Industry 2019

IP

Sumber Tenaga
Energy Seurce
Gas asli Natural gas-CCGT

Gas ashi Natur.

Gas asli Matural g

(Gas agh Natur

Gas asli Natur.

Gas ash Matur

Gas asli Natur.

Gas asii Matur
Gas asii Natu
Gas asii Natural g
Gas asii Matur
Gas asii Natural g
Gas asii Natur
Thermal kor
Cany
Arzng batu Col- Thermal
Arzng batu Co- Thermal
Arzng batu Coal- Thermal
Arzng batu Co- Themal
Arzng batu Coal- Thermal
Arzng batu Coal- Themmal
Arzng batu Col- Thermal
Aszng batu Co- Themmal
Gas asii Natural gas- COGT

Hidro miri
Mini hydro

mw)

Installed up;ny'lm

640.00
675.00
32200
72000
350.00
1,303 .00
650.00
585.00
600.00
0.00
434.00
275.00
275.00
1.071.43

600.00

230.00

600.00
1,000.00
1,400.00
2,100.00
1,000.00
3,080.00
1,000.00
2,000.00

22000

20,00

124083

TAAC (MW)
640.00
67500
32200
720,00
34120

1,303.00
65000
585.00
600.00

0.00
43400
27500
37500
107143

572.00

19186

600.00

93750
1,400.00
2,100.00
1,000.00
3,080.00
1,000.00

2,000.00

2563312

LAIN-LAIN (OTHERS)

LAIN-LAIN (OTHERS)

FiT? & MySuria

Solar (Lesen TBE bukan FiT)
Solar (Non-FT RE Licence)

Cogen Awamd
Public Cogend

Cogen Persendirian®
Private Cogen

LS55

NEMH

Self-Gen <5 MW*

Sumber Tenaga
Energy Seurce

Bingas

Binjsim

Biomass

Hidro Mini

Mimni Hydro

Salar

Jumilah Total

Salar

Jurmlah Total

Gas A

Matural Gas

Haba Sisa Proses Perindustrian
Industrial Process Waste Heat
Jumidah Total

1Gas Asli

Natural Gas

Haba Sisa Proses Perindusirian
Industrial Process Waste Heat
Biojsim

Biomass

Jumilah Total

=30 MW

<30 MW

Jumilah Total

Salard

Jurnlah Total

1Gas Asli

Natural Gas

Diesel

Biojsim

Eiomass

Biogas

Salar

Hidro Mini

Mini Hydro

Jumilah Total

Jumlah Besar (Lain-lain)
Grand Total (Others)
THE + IPP + Lain-Lain
TNE + IPP + Others.

mwwlm

Installed

9316
44.85

E3.20

240.08
44189
014
014

4d41.63**

7.00
43863
504.27

7200

1241

43392
180.96
614,88
E1r
nz
20.94
39.40
100.50

0.40
B.0E

213
1153
2291.02

A
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REEXE

6-A. MAP AND LIST OF POWER GENERATION PLANT 6-B. BREAKDOWN BY TYPE OF POWER PLANT (OIL, COAL, OR GAS-FIRED, ETC.)

List of Power plant ( Coal-fired and Natural gas and Hydropower)

List of existing power plants in Sabah region

SESB & IPP

§1 Tenom Pangi Hidna Hydro 7255
Hidra mini Mini hydro Mesotai Hidro mini Mini hydra 100
Hidra mini Mini hydro Bombalai Hidro mini Mini hydro 1.00 080
Hidra mini Mini hydro Melangkap Hidra mini Mini hydra 1.00 0.00
Hidra mini Mini hydra Sayap Hidro mini Mini hydro 1m0 o0
SI Melawa Diesel/MFO - DE 000 o
8! Tawau Diesel/MFO - DE 44.00 2075
§I Patau-Patau Gas - CCGT 12.00 10348
S! Kubota Diesel/MFO - DE 54.00 5100
SJ Batu Sapi, Sandakan Diesel/MFO - DE .00 17.40
5 Sandakan DieselMFO - DE 38.00 36.00
§1 Labuk Canopy Diesel/MFO - DE 000 000
‘Tawau Canopy - Minar Statian DieselMFO - DE .55 10.56
Hidro Mini Mini Hycro Kiau® Hidro mini Mini hydro 035 o0
Hiro Mini Mini Hydro Carabau® Hidra mini Mini fydra 200 180
Hidro Mini Wini Hydro Naradau® Hidro mini Mini hydro 176 120
Ranau - Minar Statior” Diesel/MFO - DE
8.2 213
Telupid - Minar Station® Diesel/MFO - DE
o A Diesel/MFO - DE 512 468
Aural Statians® Solar - Salar Hybrid nis 2150

Ranhill Powsrtron Sdn Bhd (Teluk Salut) Gas - CCGT

Sapanggar Bay Power Comaration Gas - CCGT 113.80 100.00
Pawertran I (Rugading) Gas - CCGT 214.80 190.00
Kimanis Power Scin Bhd Gas - CCGT 367.20 8500
SPR Energy (M) Sdn Bhd Gas - CCGT 108.20 100.00

Staratavest Sdn Bhd (Libaran) DieselMFO - DE

Source: Performance and Statistical Information on the Malaysian Electricity Supply Industry 2019

LAIN-LAIN (OTHERS)

[Biojisim Biomass

e e am

Gas B5.00
Fl:ngenmw. i Bigjisim Biomass E7.00
Biojisim Biomass 25.80
Biagas 960
G Hidro mini Mini rydra 6.50
Solar 28 66
LLS5:= 300 48.00
155 L55<30MW* 200
Gas 380
Diesel 137.28
Self-Gen <5 MW" Bigjisim Biomass 78.96
[Biogas 42.54
m baeey _
SESE + IPP + Others

A
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REEXE

6-D. MAP OF IDENTIFIED POWER PLANT CONSTRUCTION PLANS

List of planned power plants in Peninsular region

List of Planned power plants in Malaysia by output

Project Name

Power Type

Companies

Sarawak Energy Berhad (SEB)[Sponsor[{Malaysia},Sinohydro
ICorporation[Construction){Mainland China},General Electric[Construction]{United

Capacity
(MW)

Status

Under

1 [Baleh Dam, Upper Rejang Basin, Sarawak Hydropower States},Untang Jaya Sdn Bhd[Construction}{Malaysia},China Gezhouba Group 1,285 construction
Corporation (CGGC)[Construction{Mainland China}
Mitsubishi[Equipment}{Japan},POSCO[Construction}{South Korea},Korea Electric
. Power Corporation (KEPCO)[Consultant/Project Management]{South .
“ L%i?agé:lg?%?ed Cycle Power Plant, Pulao Gas Korea},Government of Malaysia[Sponsor]{Malaysia}, Tadmax Resources 1,200 gtaplgnn|ng
' 9 Bhd[Operator]{Malaysia},Worldwide Holdings Berhad[Sponsor]{Malaysia},Jacobs 9
IConsultancy[Consultant/Project Managementl{United States}
3 |Kedah Combined Cycle Power Plant, Kedah [Gas Treasure Specialty Co Ltd[Sponsor]{Thailand},Ranhill[Sponsor]{Malaysia} 1,150 ?ttazlsnmng
. . . . Sinohydro Corporation[Construction){Mainland China},General
4 Tanjung Kidurong (Bintulu) Power Station Gas Electric[Construction){United States},Sarawak Energy Berhad 842 Under .
Expansion, Sarawak . construction
(SEB)[Sponsor}{Malaysia}
Hydro Tasmania[Consultant/Project Management]{Australia},Sarawak Energy At plannin
5 |Pelagus Dam, Sarawak Hydropower Berhad (SEB)[Sponsor]{Malaysia},Norconsult{Consultant/Project 165 stape 9
Management]{Norway} 9
6 Merit Pila Coal-fired Power Plant, Kapit, Coal ISarawak Energy Berhad (SEB)[Sponsor]{Malaysia} 300 At planning
ISarawak Istage
7 Bakun Hydroelectric Power Plant Extension, Hydropower ISMEC|[Feasibility]{Australia},Sarawak Energy Berhad (SEB)[Sponsor|{Malaysia} 300 At planning
ISarawak stage
8 |Baram 3 Hydropower Project, Sarawak Hydropower Sarawak Energy Berhad (SEB)[Sponsor[{Malaysia} 300 :\ttaglsnnmg
. . Tenaga Nasional Berhad[Sponsorl{Malaysia},Malaysian Ministry of Energy - Green
9 Gua Musa’.‘.g Hydroelectrlc Power Plant, Mukim Hydropower Technology and Water (KeTTHA)[Sponsor]{Malaysia},Andritz 300 Under .
Ulu Nenggiri, Jajahan Gua Musang, Kelantan ? . construction
Hydro[Equipment]{Austria}
. . At planning
10 [Trusan 2 Hydropower Project, Sarawak Hydropower ISarawak Energy Berhad (SEB)[Sponsor]{Malaysia} 240 stage

Source: Fitch Solutions — Malaysia Power Report 2023

A
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REERE A
6-D. MAP OF IDENTIFIED POWER PLANT CONSTRUCTION PLANS

List of Power plant ( Coal-fired and Natural gas and Hydropower)

List of Planned power plants in Peninsular region

COORDINATION OF GENERATION AND TRANSMISSION PLANNING

Source.

2019 2020 2023
- » Pengerang * SPG P.Gudang 5
el s e W s o - Between 2018 and 2024, there are four major
= [ . :L;;S:i:w‘ O ———p—O generation projects. They are Pengerang

- B CBPS e KBV OCGT e Palowan + TNB PGuciang [ # Pangiims p— Power (200MW, gas) Jimah East Power
gg o 20 o) P N B (2,000MW, coal), Southern Power Generation
e e " ciom) S s el (1,440MW, gas) and Edra Energy (2,242MW,
3& . Ej"m e gas) scheduled for completion by 2021. In

addition, 11 plants are earmarked for
retirement and six major transmission projects
are to be completed during this period.

© Oct 2018 Ee2s00kV IEV/ - OlakiLempit
@ Dec 2018 Eed500kV Lenggeng| - Meng Peng) (E)
May 2019 * 500kV Ayeiglawar - Bentong S

Apr2019 «275kV/ BeEntong South -
—

Transmission Line
Projects Completion

Mar 2020 X¢1 500kV Bentong| S - Lenggeng
|

July 2021 = PNIUEBukit Unggul 500/275kV

Peninsular Malaysia Electricity Supply Industry Outlook 2019
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REEXE

6-D. MAP OF IDENTIFIED POWER PLANT CONSTRUCTION PLANS

List of Power plant ( Coal-fired and Natural gas and Hydropower)

List of Planned power plants in Sabah region

YEAR
2018
2019
2020

2021

2022
2023
2024
2025
2026
2027

WEST COAST
Tadau LSS (48MW)

One River HEP (30MW)

Enhanced Kolopis-Segaliud
Line (400MW)

Sarawak Interconnection (50MW)

Upper Padas HEP (192MW)

source: Sabah Electricity Supply Industry Outlook 2019

EAST COAST

GT Melawa (18MW), Tawau Rehab (13MW)

New Capacity of 100MW
New Capacity of 100MW

RETIREMENT

Tawau (47MW), TSH (10MW)

Diesel Genset (135MW)

Patau-Patau (103MW)

A
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7-B. THE CURRENT STATUS/QUALITY OF ELECTRIC POWER (POWER FAILURES, MOMENTARY DROPS, AND VOLTAGE VARIATIONS, ETC.) -

RU—SFDEAAVISDEBEBNEATESY REFLEEHEL

Access to Electricity Quality of electricity supply

(% of population with access to electricity, 2020) (Score over 7, 2017)
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Source : World Bank Global Electrification Database
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7-B. THE CURRENT STATUS/QUALITY OF ELECTRIC POWER (POWER FAILURES, MOMENTARY DROPS, AND VOLTAGE VARIATIONS, ETC.)

RL—270HTEIIL—FEOENRKEANRLEL S/ HARBIEL

Malaysia Electricity Quality Index (By Region, 2014-2019)

APL

800
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200

100

SAIDIY
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Sarawak

® Peninsular

r —o— —e— ———— ¢
0 A

1System Average Interruption Duration Index (vinutesicustomer/vean
2System Average Interruption Frequency Index (number of interruptionsiCustomer/year)

2015

2016

2017

2018

2019

12

10

Source: Performance and Statistical Information on the Malaysian Electricity Supply Industry 2019
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Sabah

8 ]

6 _

4 4

2 _
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7-C. THE CURRENT STATUS/QUALITY OF ELECTRIC POWER -

BIRTOVY MZkY., 437T%DE I REERK

Initiatives of National Energy Efficiency Action Plan Result
(NEEAP)

Penjimatan Tenaga Elektrik Tahunan Sebenar NEEAP, 2017-2021

mm“ I

= - 50%
- Labelling of appliances is an effective tool to inform consumers about the 2 9poo-
1 PmrFotlonofs-StarRated energy consumption of the goods. Labels have already been applied for 5‘ 435 a7
Appliances refrigerators, fans, air conditioners and TV’s. Promotion of 5-star rated
appliances based on the labeling is the main focus in this initiative.

3N% -

Savings (%)

g
X
%
i
28 6000- <o 5
o= o c
The MEPS will set the minimum energy performance for energy consuming gw 5000- 2E
- a equipment to be sold in the market. By introducing MEPS to equipment, it 0% &5
2 g‘gﬁg:mjﬁg‘ér CAEuEeE can ensure that low efficient technologies are not dumped in the market. ' Ec“i
Currently, MEPS has been introduced for refrigerators, fans, air conditioners, =
televisions and lamps. MEPS will be extended for more equipment under the 10% @
NEEAP.
Tahun
2017 2018 2019 2020 2021 Vear
Energy audits are consultancy services for identification of energy saving
En Audits and Energy potentials in facilities. It has been demonstrated in earlier studies that savings
Management in Buildings and of 10.% or more are mladﬂyava'lab'e atlow or no cost, just by introducing better Pecahan Pencapaian Berdasarkan Program-Program di bawah NEEAP
3 Industries practices and reducing leaks etc. Energy audits and energy management Breakdown of Achievements Based on NEEAP Programmes
will be done in commercial buildings and industries. As a kick start activity,
Government facilities will be subjecl to energy audits and energy management Kempen Peti Sejuk Bertaraf ' Audit dan Pengurusan Tenaga di Industri
as el 5 tar Reigerator Camypaign Bl oy st vt Managemers n toroe [N 2
o S e L‘5.‘1\‘:1 M;‘:;mm‘ !ﬁloLrLs:r'té-s
Kempen Lampu EE (Tidak
As co-generation can have high thermal conversion efficiencies, it will be Termasuk Larmpu bag Motor Bercekapan Tinggi 0.006%
4  Promotion of co-generation promoted. This will be done by reducing barriers to an increased uptake of I e ] % Hiah Hicieney Motors
co-generation process, including by having revised top up and standby rates ( Audit Tenaga (Kemudahan Kerajaan) | p—
for co-generation installations. Energy Audit (Covernment Facilities)
Audit dan Pengurusan Tenaga di
K Pendi H
For new buildings, programme will be undertaken to demonstrate energy e earar & Eintang 26% g Komers e sederhans 0.005%
- = A efficient design features. This will be in the form of demonstration and show- 5 Star Air Conditioner Campaign in Medium Commercial
Energy Efficient Building Design A e ; o h
5 & B case projects Wl?hln various building types 9.9. offices, shopping centres, Audit dan Pengurusan Tenaga Cogeneration di Bangunan Industri
hotels and dwellings, development of guidelines and enhancement of the di Bangunan Komersial Besar ’ 5% dan Komersial - o
uniform building by-laws. Energy Audit and Man. §

in Large Commercial B

Source:Suruhanjaya Tenaga Energy Comission, 2016 108
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7-C. THE CURRENT STATUS/QUALITY OF ELECTRIC POWER

Industry Reform initiatives

GSA and Gas Framework Agreement (GFA) Relationship

N o A S o
(current) > s (future) 7

Volume and security

of supply -\

Pricing and billing <+—

Delivery and quantity

Pricing and surcharge

Other Boiler Plate Gas quantity and
Clauses specification

Source : Suruhanjaya Tenaga Energy Comission, 2016 109
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7-C. THE CURRENT STATUS/QUALITY OF ELECTRIC POWER (POWER FAILURES, MOMENTARY DROPS, AND VOLTAGE VARIATIONS, ETC.)

BIEShI=-FEAHIGICRET 5468t (Act 2015) (XFBAGREZRETH-HDOLDOTHY . TER
[CHLTRE-RELEBHHRBZHURLE LIS SR ZMELTNS

Penalties for the most serious electricity-related offences

Penalties ies (Bleciriciy Supply [Amend
Offence (Electricity Supply oo Adgow) { !
Act 1990

Tampering / adjusting any RM100,000 fine RM1,000,000 fine / 10 years of imprisonment
electrical installation, or / 5 years of / both pendlies
manufacturing / importing imprisonment
/ selling equipment that may / both pendlties
endanger other people or property
Causing damage to any person or RM50,000 fine RM100,000 fine / 5 years of imprisonment
property, through either rash action / 3 years of / both pendlties
or negligence imprisonment

/ both pendlties
lllegal consumption RM100,000 fine Domestic consumers:
of electricity / tampering or / 3 years of Hist ollonice:
preventing normal operation imprisonment & . p—
b alackicity rskors J 6ol panaliiss RM1,000 - 50,000 fine / 1 year of imprisonment

Source: Electricity Supply (Amendment) Act 2015

/ both pendlties

Second and subsequent offences:

RMS5,000 - 100,000 fine / 3 years of imprisonment

/ both pendlfies

Non-domestic consumers:

First offence:

RM20,000 - 1,000,000 fine / 5 years of imprisonment

/ both pendlties

Second and subsequent offences:
RM100,000 - 5,000,000 fine / 10 years of

imprisonment / both penalies

Source: mitic.my
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8-B. MAPS OF THE MAIN POWER GRID FOR ULTRA HIGH VOLTAGE (UHV, 500KV), HIGH VOLTAGE (EHV, 220-275KV) AND BELOW

Industry reform initiatives

Power Transmission Lines(Peninsula)

Source: Performance and Statistical Information on the Malaysian Electricity Supply Industry 2019
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8-B. MAPS OF THE MAIN POWER GRID FOR ULTRA HIGH VOLTAGE (UHV, 500KV), HIGH VOLTAGE (EHV, 220-275KV) AND BELOW -

H30., 579 M TIX500kVEBRBIZFIB I TULVEL

Power Transmission Lines(1/\) Power Transmission Lines(t7 5 %)

RBIRA 2EBHR
| WP ——  275kV
PETUNJUK | LEGEND
@ pPme PLANT .'k!)* ) ri S ———
@ SESB PLANT A V 132kV
{275 KV (Existing) = = = = = :275 kV (Future) =

(132kV (Exsting) = = = = = : 132 kV (Future)

Source: Performance and Statistical Information on the Malaysian Electricity Supply Industry 2019 s



8-C: FUTURE POLICIES AND LAWS THAT REGULATE THEM

IL— L7 ABTHEBABED T THS HEHICAITLEEE, > ORBBEBHT 55

5]

2018-Five year Plan

IN 5 YEARS: A ROBUST 500KV GRID
=10
NORTH
PERAK
Gurun o~
0 east [ o (o)
L CENTRAL | et
i (o
[rew]ex)
QJunjung souTH..
3 [ \ Supply ( ) Demand
bAyer Tawar

* Manjung

AR

Bukit Tarek = %
Kapar o\% :'{"oBcntong South

* Connaught Bridge @
N ":Lenggeng
« Jimah, PD2 Olak Lempit % @
* Powertek, PD Power 4>® Bukit
* Proposed Tadmax Unggul O Bahau South
@ O Yong Peng East

() Bukit Batu

Q%

* Tg Bin O @
9 Pasir Gudang

* SPG

* Jimah East
* Edra Energy —

Source: Peninsular Malaysia Electricity Supply Industry outlook2019

2018-Ten year Plan

APL

In 2028: TNB 500kV and 275kV system

.....

O 275kV substation
[G] 500/275KkV substation
——  Single circuit 275kV

=== Double circuit 275kV
——  Single circuit 275kV
= Double circuit 500kv
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8-C: FUTURE POLICIES AND LAWS THAT REGULATE THEM

ASEAND T ) vy FIEEEL LT, YVHR—ILEDFaFT LTy NEED, SAX -4
141 EDIHEBHINGIHEEE

With &> AHR—IL With A X - 34

Malaysia also supportsASEAN Power Grid initiatives. The success story of
the LTMinterconnection proves that multilateral power trading underthe
ASEAN Power Grid study can turn into real implementation.As per 2018’s
record, Malaysia received around 16GWh of powerfrom Lao PDR via
Thailand under a non-firm arrangement.

* In the South, theNational Grid is connected to Singapore’s transmission
systemat Senoko via two 230 kV submarine cables.

SINGAPORE HVAC

/. )
£ J PEOPLE'S REPUBLIC OF CHINA

Existing Two Monopoles
Senibong
Swi i

New Senibong
R cl Sﬁﬁ@n

=

» -
L e 5 g2
Interconnection Capacity Singapore

Malaysia 2x550MVA

Source: &iE2RIEHR K Y ADLIERK
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8-C: FUTURE POLICIES AND LAWS THAT REGULATE THEM

TNB%;IE:2015£IEIZTEJ('J"Cs EhttieRElt (FBOR - FEFOER) ICRAIT=HKIlTEHRIC
H Y # A

Key Action Plans under the five year Gemilang 2015

w

A

Enhancing supply reliability via Zero Tripping Action Plan (ZTAP) & Ciritical Installation Maintenance (CRIM) Initiatives

These initiatives are to mitigate the strategic risk of inability to fully ensure reliability and quality of supply as to maintain low system minutes. The activities focused on refurbishment and replacement of ageing and problematic equipment that have been
identified at critical installations, for instance ;replacement of earthing transformer, surge arrester, wooden to composite arm and under-rated capbank tuning reactor, transformer oil reclamation, installation of anti-theft lock nut, and replacement of
static and electromechanical relay.

Enhancing supply reliability via the development and implementation of pilot Smart Grid—-Wide Area Intelligence System (WAIS) to maintain zero major disturbance

Fully completed and operational 3 out of 6 key activities:
i. Real time application platform: Intelligent processing unit capable of gathering data and able to make real time decision and perform automated control actions.
il Advance overload protection scheme: Second level protection system to minimize the risk of cascading trippings.

il Under voltage load shedding scheme: Intelligent under Voltage Load shedding using wide area information.

Reducing transmission losses by introducing low loss conductor:

6 projects have been identified and one is currently under implementation: 60-km-circuit length of 275kV overhead lines (OHL) Ulu Jelai-Tapah.

Deploying innovation and proven technology through the International Electrotechnical Commission Standard IEC 61850 based Substation Protection Automation and Control System
(SPACS)a

Successfully commissioned the following:

i. Real Time Digital Simulator (RTDS) with IEC 61850 Interface and Digital Teleprotection Simulator as the testing facilities to test the SPACS
il IEC 61850 based Substation Intelligent Management System (61850 SIMS) as a component of SPACS

fil. Awarded the IEC 61850 SPACS pilot project in a transmission substation at PMU Kajang Estate 132/33kV GIS

On building capacity, SPACS technical expert has been conducting a series of courses for transmission and distribution protection engineers using the IEC 61850 System Verification & Simulation laboratory (IEC 61850 SVS Lab) at TNBR.

Source: TNB annual report 2012

APL
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8-D: THE NAMES OF THE PLANNED MAJOR TRANSMISSION LINE CONSTRUCTION PLAYERS

List of the planned transmission line projects and the main construction companies

List of the planned transmission line projects in Malaysia

Project Name Value (USD mn) Construction Start Status
[Trenergy Inc[Construction]{Canada},Sarawak
Backbone Transmission Project, Energy Berhad .
Sarawak (Lachau - Tondong) p00 kv SEB)[Sponsor[{Malaysia},Sinohydro 2019 Under construction
ICorporation[Construction[{China}
Sarawak Energy Berhad Under construction
o . SEB)[Sponsor[{Malaysia},Sinohydro
ggfgvk\)lgrlz(-:;'\;;ar;sir?:_s:,écr)]r;;rolect. 500 kV [Corporation[Construction[{China}, Trenergy 2019
= Inc[Construction]{Canada},Hunan Tengda Electric
Power Construction Co. Ltd.[Construction]{China}
Melaka - Pekanbaru Interconnection Perusahaan Listrik Negara (PT
Project, Interconnection, Malaysia - 200 600 MW PLN)[Sponsor]{Indonesia},Tenaga Nasional At planning stage
Indonesia Berhad[Sponsor]{Malaysia}
. Sarawak Energy Berhad
k-B -M - . .
sSaravia runer-huara 50 MW SEB)[Sponsor){Malaysia},Department of Electrical At planning stage
Interconnection Project, . . .
Interconnection Services of Brunei[Sponsor|{Brunei Darussalam}

Source: BMI Key Power Projects Database (latest revision 22nd May 2023)



https://app.fitchconnect.com/projects/infrastructure/infra_11436
https://app.fitchconnect.com/projects/infrastructure/infra_11436
https://app.fitchconnect.com/projects/infrastructure/infra_11437
https://app.fitchconnect.com/projects/infrastructure/infra_11437
https://app.fitchconnect.com/projects/infrastructure/infra_7763
https://app.fitchconnect.com/projects/infrastructure/infra_7763
https://app.fitchconnect.com/projects/infrastructure/infra_7763
https://app.fitchconnect.com/projects/infrastructure/infra_888
https://app.fitchconnect.com/projects/infrastructure/infra_888

APL




—_ ARL

9-A: THE CURRENT STATUS AND THE LAWS REGULATING POWER RATES -

[REMIEFRE I C T, ICPTHAES), BB AT LEER

Electricity Tariff Logic Electricity Tariff Trend

Unit:sen
41 A

40 Average

Supply Security vs Fair Tariffs
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e CAPEX for nfrastucture . . [
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e Return ed Asset Base ;
& i  Infrastructure / Comfortable lifestyle
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: velopmen { Redlisce ¢ . i
Generators development / Reduced SAIDI & system losses 37 ]
* Fuel price & cost -
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"« ICPT charges I“’f ............... > ¢ poieia ubje 36 i

e \olatility of fuel prices i Cushioning tariff
® (enerator cost variations \ KWIE \ impacts subject to 35 -
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Source:Malaysia Energy Statics Handbook2021 119
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9-A: THE CURRENT STATUS AND THE LAWS REGULATING POWER RATES

ENHERKICPTARASNTE Y., AFORMMEHEERZE 2 Tl KIEIC LR (KFE
FHERRAIT)

Electricity Tariff

Source:

In January 2014, a pass-through mechanism was introduced that adjusts electricity tariffs every six months, which is called Imbalance Cost Pass-Through
(ICPT), to reflect changes in fuel costs and allow other fixed costs to be recovered. The ICPT mechanism also allows industries to respond positively to
price fluctuations in the international market. This works in both ways where when the fuel prices are low such as during the early months of 2020,
consumers enjoy considerable amounts of ICPT rebates. However, if the fuel prices spike, the additional costs trickle down to the consumer through the
ICPT mechanism.

Malaysia has also been reforming electricity prices, while making sure that power remains affordable for low-income households on a targeted basis.

A surcharge of 20 cents per kilowatt-hour (kwWh) will be imposed on medium- and high-voltage contracts (large-scale electricity users), such as large
factories and large buildings, starting January 1.The surcharge of 2 cents per kilowatt-hour for general consumers will be maintained. In addition, the
existing surcharge of 3.7 cents per kWh will be maintained for farmers, livestock producers, restaurants, grocery stores, bakeries, small factories, and
other commercial and industrial businesses. Therefore, more than 90% of electricity users in the Malay Peninsula will not be affected by the price
increase.Minister Nick explained that 10.76 billion ringgit in subsidy costs will be contributed to maintain the electricity tariff, and that 4.16 billion ringgit will
be saved by setting the surcharge for large electricity users, which can be used for another subsidy..

In past, the government indirectly subsidies electricity by regulating the price of natural gas, a primary source of electricity generation. When the utilities
had racked up big losses when shortages of domestically produced natural gas supplied at regulated prices required them to switch to more expensive
LNG imports, distillates or fuel oil to run power plants.

Tenaga Nasional Berhad, Energy Watch
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9-B:THE STATUS OF SPENDING ON SUBSIDIES
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Subsidy for Electricity in Malaysia

Figure ¢ Estimated energy subsidies in Malaysia, 2010 to 2022
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Source: Malaysia Energy Transition Outlook, TheEdgeMalaysia

In the first half of 2022, Malaysia experienced a significant
rise in fuel and coal prices, which form a major part of the
country's electricity generation mix. International coal prices,
particularly from Malaysia's largest supplier, Indonesia,
nearly doubled from the previous year, reaching US$320 per
metric ton in June. To address this situation, the Malaysian
government decided to continue implementing subsidies for
electricity tariffs. In January 2022, they announced a tariff
surcharge of 3.7 sen per kilowatt hour (kWh) for non-
domestic users, while maintaining a two sen rebate for
domestic users, covering the period from February to June
2022. In total, the government committed to subsidizing
RMS5.8 billion to offset the increased costs in fuel and
generation.
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9-C: SPECIAL CONDITIONS IN THE RELEVANT COUNTRY
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Average Retail Electricity Tariffs (2020)
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9-D: TRENDS IN FITS FOR RENEWABLE ENERGY
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Feed in Tariff

A

Detail

Mechanism Year Lead
Started Organizati Program Specification Key Insights
Feed-in Tariff 2011 MYR 0.50 - 1.77/kWh + Discontinued in 2017 and replaced by both LSS, SELCO
(FiT) - Solar 4 KW - 30 MW and NEM
21 years * Only P. Malaysia and Sabah
Feed-in Tariff 2011 MYR 0.27 - 0.31/kWh * Includes agriculture residues: palm oil and rice husk and
(FiT) - Biomass Up to 30 MW straw
? 21 years * PPA revised to 21 years from 16 years in December 2019
Feed-in Tariff 2011 MYR 0.27 - 0.32/kWh * In 2019, PPA tenure period extended from 16 years to 21
(FiT) - Biogas Up to 30 MW years
21 years * FiT rate offered for agriculture waste and landfill waste ?i.
Feed-in Tariff 2011 MYR 0.27 - 0.31/kWh * Effective 2019 new WTE projects who wishes to apply for
(FiT) - Waste To- Up to 30 MW FiT can apply under Biomass FiT (w/o use of solid waste as
Energy (WTE) 21 years fuel source bonuses)
. * Government to implement auction/bidding system for WTE
projects started in 2020 by KPKT
Feed-in Tariff 2011 MYR 0.23 - 0.29/kWh * No degression rates due to long gestation period
(FiT) - Small Up to 30 MW ¢ FiT rate for low head and high head introduced in 2019
Hydro g 21 years
Large-scale 2016 MYR 0.17 - 0.45/kWh * 3 auctions completed
Solar (LSS) 5‘3{“"}"""’?’ 1-100 MW * 4th LSS released in 2020 with system size capped at 50
21 years MW
¢ Only P. Malaysia and Sabah
Solar NetEnergy 2016 Based on consumers retail ¢ Cumulative of 1 GW capacity to promote rooftop solar
Metering (NEM) tariff market
Up to 5 MW per applicant * Revision of compensation rate to ‘one-on-one offset’ for 10
subjected to respective years in 2020 to induce uptake
sectors * |Implementation of VNM allowing excess energy to be
5"“"”“ — 10 years (one to one offset) equﬂgd to designated premises under wholly owned
subsidiary company
* Only P. Malaysia
Solar Self- 2017 Tariff not applicable for * Regulation began in 2017 but activity started before 2017
consumption SELCO * SELCO replaced NEM in Sabah starting 2019
(SELCO) O rvmentons 75% of max demand /

60% of fuse rating
No tenure period

FiT rate / ave. winning bid / tariff rate

Source :

System size

Tenure / period

MyRER — Renewable Energy Malaysia (seda.gov.my)

@2021
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9-D: TRENDS IN FITS FOR RENEWABLE ENERGY -

RPERBERAICLSSTOD 2V b LTHUEARLSTTON T ELARIERIIELET

LSS

Price

=16 for 371 MW with the lowest bid
Whee;

e LSS 1 was held jg
submitted at MYRH

e LSS 2 was held prm2&y7 for 526 MW with the lowest bid
submitted at MYR Wh, a 13% reduction from LSS 1;

e LSS 3 was held -;:;‘: for 490.88 MW with the lowest bid

submitted at MYR kWh, a 50% reduction from LSS 27°;
and

e LSS 4 was<seld in 2020 for about 1,000MW with the lowest bid
at MY -«@ kWh, a 18% reduction from LSS 3.

Source : MyRER — Renewable Energy Malaysia (seda.gov.my) @2021
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9-D: TRENDS IN FITS FOR RENEWABLE ENERGY
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Net Energy Metring (NEM)

As PV prices continue to fall, and electricity tariffs rise, it will make
sense for more consumers to reduce their bill and hedge further
increases in tariffs by installing PV on their rooftops, either on their
own, or through PV leasing companies;

Once a certain level of PV penetration under NEM is reached, utility
can be allowed to charge a fixed monthly amount to NEM consumers
to compensate for the capital expenditure on the Grid connection;

Loss to the utility due to reduction in sales will also be compensated “Solar Energy Empowering Consumers”
by reduction in utility costs due to reduced T&D losses;
O - Excess energy not used by your )
The nation will gain due to reduction in use of subsidized gas, as well ‘ im0 o s S
1 . E d b r h
as some energy some energy security and autonomy; L.—-/ B sy pid
Therefore, from commercial aspects alone, there will be a high 5 5 5 1‘1 \\ 2
penetraten of PV under NEM mechanism; & = pS:
. . . .. . . _— 7] mx>»
Technological issues to the Grid arising from high penetration of PV « //
. . 1 1 - The Inverter converts the electricity / .
have We"'estab“Shed SOIUt'OnS. - produced by the solar array from - The Bidirectional Meter K\‘
- - direct current (DC) to alternating current (AC). | Utility pole/
Solar PV array converts - Indicators for energy usage distribution line
energy from sunlight into - PV meter measures the energy and excess energy produced
electricity. generated by the solar PV system.

Source: Sustainable Energy Development Authority (SEDA) Malaysia, Peninsular__Malaysia_Electricity Supply2019 125
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9-D: TRENDS IN FITS FOR RENEWABLE ENERGY

FITEAE LI TDEY

Pricing
scheme
(FIT price)

(RM /kWh)

0.39  0.38

0.20

AkW  4-24kW 24-72kW

A

Wind Biomass Biogas Hydro? Waste-to-energy
0.29 032 030 g 03 0.3 0.2 0.28 0.29
N/A
<30MV 4AMW 4-10MW  10-30MW 2MW 2-10MW 10-30MW 5MW 30MW

Corporate
tax
incentives

Tax allowance of
100% of capital
expenditure incurred
Income tax
exemption of 70%

Tax allowance of
100% of capital
expenditure incurred
Income tax
exemption of 70%

Tax allowance of
100% of capital
expenditure incurred
Income tax
exemption of 70%

* Tax allowance of
100% of capital

expenditure incurred

* |ncome tax

exemption of 70%

+ Tax allowance of
100% of capital
expenditure incurred

* Income tax
exemption of 70%

Tax allowance of
100% of capital
expenditure incurred
Income tax
exemption of 70%

Additional
incentives

Exemption on
machines and
equipment

Green Technology
Financing Scheme with
guaranteed value of USD
700k

Exemption on
machines and
equipment

Green Technology
Financing Scheme with
guaranteed value of
USD 700k

Exemption on
machines and
equipment

Green Technology
Financing Scheme with
guaranteed value of
USD 700k

Note:*Small hydro; ?2Bonus FiT rates given if meet additional criteria 3: solar Pv community
Source: SEDA(1/1/23), Tax Incentive Guidelines, ADL research

Exemption on
machines and
equipment

Green Technology

Financing Scheme with

guaranteed value of
USD 700k

Exemption on
machines and
equipment

Green Technology
Financing Scheme with
guaranteed value of
USD 700k

Exemption on
machines and
equipment

Green Technology
Financing Scheme
with guaranteed
value of USD 700k
Financing increased
to 80%
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10: THE STATUS OF POWER SUPPLY AND DEMAND
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Net oil and gas import dependency in selected ASEAN countries

—_— o
5 100% . > % 2011
Net gas exporter, net oil importer L ., CpnpsnamsnaneTes *.?0
80% Philippines ﬂ.-n-."' & 2035
4 ASEAN.-"’ " Thailand
60% A ¢
40% '.*"Indnnesia** f'-_i'
\
20%
;'. Malaysia Net gas & oil importer
0% +
¥ net gas & oil exporter
-20%
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%

Source: IEA report (2013)

Gas
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10: THE STATUS OF POWER SUPPLY AND DEMAND
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Peakdemand Forecast

Action

A

* the netdemand is projected to grow by 0.6% p.a.for 2021-2030 and 1.8% p.a.

for2030-2039.This net demand will be used for supply planning at

thetransmission side.
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16,000
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Source: Report on Peninsular Malaysia Generation Development Plan2020

Demand w/o RE@Dx

2030
20,755

2025
19,365

”
2030
- 19,726

- N O € 0 O N~ 0 O O = o
N AN NN NN NN NN N M M
O O O © ©O O ©O ©O © ©O O o
N N N NN NN N NN NN

2033

Demand with RE@Dx

2034
2035
2036
2037

-

2039

24,050

-~
# 2039

23,093

2038

2039

Demand-side energy management

Behind-the-Meter Management:
Reduces electricity consumption from consumer’s end

Energy efficient appliances Reduced energy usage

4 - 5 star rated Smart meter

appliances, smart home technology empowerment

Self-consumption

Rooftop solar

co-generation

Distributed Generation:

Energy sources connected at the distributation network to reduce load
on central energy generators.

Biomass accounted for
of the total
1 .6% energy
mix generation of Malaysia in 2021.
To date, Malaysia has a total capasity of

104.45MW

of biomass power plants successfully
installed across the country

Biomass Energy
g

Renewable energy generated

from animal or plant material. Biomass
materials can be burned directly for heat
or processed into liquid or gaseous fuels.

Biogas
A methane-rich gas
produced after organic materials

are broken down by bacteria in an
oxygen-free environment, used for
heat operations or turned into electricity.

Mini-hydro
Development of hydroelectric

power on a smaller scale, serving a
small community or industrial plant.

Malaysia's biogas energy
ccapasity has incresase from

4AMW in 2009
134MW in 2020

)

Mini-hydro plants make up
of Malaysia's renewable
71 MW energy capasity, with

115 MW Gerations by 2026

Waste-to-energy ‘ ‘f

systems

Generating energy The Malaysian goverment is planning to set up
in the form of electricity and/or six te-ti gy (WTE) faciliti

heat from the treatment of waste,
or converting waste into a fuel source.

by 2025
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changing business ecosystems to uncover new growth
opportunities. We enable our clients to build innovation
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