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Renewable Energy Development in Malaysia

~N
* RE as the 5th Fuel
8™ Malaysia [ . 0 . :
Plan (2001 - Implied 5% RE in energy mix
2005) )
» Targeted RE capacity to be connected to power utility grid: \

« 300 MW — Peninsular Malaysia; 50 MW - Sabah
» Targeted power generation mix:
9th Malaysia » 56% natural gas, 36% coal, 6% hydro, 0.2% oil,
Plan « 1.8% Renewable Energy
(2006 2020) Ry oPTe s o]t intensity reduction target: 40% lower than 2005 levels by 2020 /

~
« Connected to the utility grid (as of 2011): 68.45 MW (20% from

oth MP target)

RE as of 31¢ _ _ . _
e o Off-grid: >430MW (private palm oil millers and solar hybrid)

2011 J

Source: Sy gt




Renewable Energy: Government Policies

« 2" April 2010: National Renewable Energy Policy & Action Plan approved by GOM

« 10t Jun 2010: 10t Malaysia Plan (chapter 6)
« 15% Oct 2010: National Budget 2011 (paragraph 34)

« 25t Oct 2010: Economic Transformation Programme (chapter 6)

o . 1st Dec 2011: RE Act was enforced

Malaysia’s total electricity generated by 2015

Moving towards renewable energy replaces the
need for fossil-fuel power plants

Planned increase in renewable energy capacity
MW

985
F 9
330 Biomass
TENTH _
st MALAYSIA = NN Biogas
DI AN -. _23 X
Mini-hydro
Solar PV

s l‘ﬂ“ﬂ Haste
2009 2015

% of Total @ @

Generated

Electricity

SOURCE: Ministry of Energy, Green Technology and Watar

«  April 2011: Bill was passed in the Parliament, gazetted in June 2011

Renewable energy will increase from <1% in 2009 to 5.5% of

RE investments will
receive a huge push
through FiT

 Introduction of Feed-in
Tariff (FiT) of 1% to be
incorporated into the
electricity tariffs of
consumers

= Establishment of a
Renewable Energy
Fund from the FiT to be
administered by a special
agency under KeTTHA

= This provides an annual
CO, avoidance of 3.2
million tonnes

Source:

s Devey, 3



National Climate Action 2

Maijlis Tindakan Perubahan lklim Malaysia

a MyCAC

MALAYSIA LIMATE CHANGE ACTION COUNCIL

Bilangan 2/2021
11 Oktober 2021 (Isnin)

NDC update (2021): Reduction of 45% carbon intensity
based on GDP by 2030 compared to 2005 level
Net-zero GHG Emission the earliest by 2050
Establishment of GHG Inventory Centre

Government fleets using non-ICE by 2030
Development of the Domestic Emissions Trading

YAB Dato' Sri Ismail SGWookob Scheme (DETS)
® National Guidance on International VCM

erangkap ~
N
Pepgerusi Mailis Tindakan Perubahotiitim Malaysia
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Malaysia Renewable Energy Roadmap

In 2021, the Ministry of Energy and Natural Resources of Malaysia (KeTSA) set a target to reach 31% of RE share in the national installed capacity mix by
2025. This target supports Malaysia’s global climate commitment is to reduce its economy-wide carbon intensity (against GDP) of 45% in 2030 compared to
2005 level. Realization of the Government’s vision is crucial in supporting the nation to achieve its Nationally Determined Contributions (NDC) targets.

Objective

To formulate strategies in achieving the national RE target:

p
51[ 29% capacity mix  32% capacity mix g2 31% capacity mix  40% capacity mix }
C 2025 2035 T 2025 2035

Roadmap Document Outline

Sec Content RENERS

,// ' MALAYSIA'S ENERGY AND
e L ANDSCAPE
//

1 Introduction Definition, Objectives & Scope, Guiding
Principle, NDCs, Scenarios
Y 2 Global & Regional Context RE Past Trends & Future Prospects
3 Malaysia’s Energy & Power Landscape Current state,

Total Primary Energy Supply

4 Status of RE in Malaysia Baseline, RE Programmes, Challenges
5 RE Capacity in 2035 2025 & 2035
» 6 Strategic Framework & Initiatives Strategic pillars and enablers
MALAYSIA RENEWABLE

ENERGY RUADMAP 7 RE Transition Impact Technical, Social & Economics

[MRER 2035]

SEDA MALAYSIA | www.seda.gov.my S ource: @




Technical Potential of RE in Malaysia
Based on agreed methodology and inputs received from engagement sessions

Y

Peninsular
Malaysia

- Q

Total Malaysia

Solar PV 269.0 GW
Large Hydro 13.6 GW
Bioenergy 3.6 GW
Small Hydro 25 GW
Geothermal 0.2 GW

|
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Figure 0-3: Summary of RE capacity evolution and RE share in the MyRER

N
20,000 Naw Capacity Target @ 2035
17,996 MW~40% RE Share
New Capacity Target @ 2025 -
12,016 MW-31%RE Share ___———
15,000 - —
BAL @ 2035
1 AW It
Sarawak o BAU@ 2025 3,746 MW-32% RE Share

11,742 MW-20% RE Share

Basaline & 2020
8,450 MW-23% RE Share
5,000
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

W MNew Capacity Target [l BAU

Solar PV (includes ground @ Bicenergy (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)




Strategies for New Capacity Target 2035 scenario

Shift away from
coal
Maintain System Mﬁ :ﬂ:ﬂﬂl * No greenfield coal projects
S tabili ty » gnd redu_;:e rgllance on coal
smand in capacity mix
o Meet total annual
energy demand m::?uﬂ New
e Ensure at Iea_st 20% reserve margin cta;%i':y o
Le;s;ekr\é% rrn:;%lns over and spinning scneario Optlmlze
renewables

e Ensure sufficient
spinning reserves

o Mitigate VRE
intermittency through
battery storage

e Maximize capacity from
remaining potential of non-
variable (biomass, biogas,
small hydro, geothermal)

2 e resources

* Gpﬁmizg renquﬁ o Optimize solar PV capacity to
displace coal generation

Source: SEDA; Roland Berger




Strategic Framework has been formulated in driving the renewable energy growth
Five (5) pillars towards realizing the national RE target

Achieve 31% RE in the national capacity mix by 2025 and enhance decarbonization of the electricity sector through 2035 while
ensuring price affordability, system stability and environmental sustainability

.

awm
" . PV V.Y
] Lo aaal
SOLAR BIO-ENERGY HYDRO NEW SOLUTIONS
AND RESOURCES
Accelerate rooftop PV Mew business models Leverage full (post-2025)
deployment and rollout to leverage bio-enengy hydro potential Explore development and
large scale solar to create FesOurces demonstration of new
new business models energy technologies

5.2 Improve access to financing

5.3 Build future readiness

5.4 Increase system flexibility




2022 2023 2024 2025 2030 2035

RE Installed Capacity (GW) 125

RE share in Capacity Mix 2394 I A

Pl '“'“'*gfp’:;ﬁ:nmlmﬁm° oty MEM Programe by Competitive Retaders
Accelerate Net

E Meteari
mergy il Initiate Government Rooftop Tendaring Program

SOLAR a
New Business 1. Enable Corporate PPAS via TPA Framework 2, Explone Avenue for Distributed Generations
Model 3. Enhancement of platform for RES trading
Enhance LSS Implement LSS Ausctions with focus area utilizing Implement additional auctions as n
Auctions hydroelectric basin, water bodies
RE Fund (FiT}
New Business
BlO- Model
ENERGY

RE Fund [FiT) woelarate administration of RE fund for Small hydrs

Site ldentification
& Auctions Kentify additional small hydro resou

Large Hydro

of hydroalactr rojacts
development Explare Teasi ty for Bife extension of g hydrosdectric el B s o

ar PDP

[l - SR

W A Engagement and exploration on nesws Feaslbdity study and deployrment
22 RE Generaticn E L enablers for new RE resourc
SOLUTIONS

AND Storage and
RESOURCES jnnowvative technology

Future=proofing TP& Framework, Conporate PPAs, Ratail Markat, Implmentation and |arge—scale adoption of new business models snabled by markost
system REC Market reform [Fetail refoem, TP framerwork with regulated grid fees, RECs and P2P

- : Alignment with sustainabbs financing by Financial tutions, Enhancement of fiscal &
Green financin i . 5 L
L non-fiscal incentives, Enhancameant of Grean Financing scheme
EMNABLERS Develop capacity markat & balancing market framawork for implementation incheding increasing
System muarket intergration through interconnections

flexibility

Strengthan grid flewibility via smart grid, broad base implementation of DEM & other operational measures

Future
readiness Hurnan capital develapment, inculcate RE-centric sociely, reseasrch and development & sdoption of AR lechnologies
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Background - GHG Inventory Levels and Other emissions assessment

- Accounting based on Country, Organization, Project, Product

- Direct emissions measurement from plant

Power Plant Emission Monitoring
System

i Countrv Level Accounting:
GHG Inventory and National Communication

1
1
]
1 Example of pollutlon control system and monitoring system for coal fired power plant
@ TENAGA il E Loadine A
ST 2" NASIONAL - mission Loading Assessment \\\,J/
Iso SUSTAINABILITY " (USC Boder | Hot Gas g
1 . Ar 3 — T\
1ISO 14064 GREENHOUSE : Air Fan N 7 ':sc".}_‘ﬂﬁ ESP -Fw_ K
GAS PROTOCOL 1 { V'V 1 S |
'"TE“GOVE"""IM:"LT;‘: F,“Ah"f}‘gf ____________________________________ I
e e S == " _ -
Product Accounting: e, e
. . = Condenser
\_ MALAYSIA GHG Emission Report eI uﬁ

* Sulphur Oxide (SOx)
* Nitrogen Oxide (NOx)
* TSP (Total Suspended Particles)

1

1

1

1

1

1

1

ISO 14067 '
Carbon :
1

1

1

1

1

1

1

1

Footprint for « PM (Particulate Matter) PM10, PM2.5
- O i
Product = rvecd

STANDARD

* Flow rate
« Temperature

Energy IPPU AFOLU Waste

* Continuous Emission Monitoring System:
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Background — Emissions Assessment and Application of Emission Factor @
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NATIONAL GHG INVENTORY

Emissions = Activity Data x Emission Factor

GHG MITIGATION PROJECT

J

Renewable energy

Energy efficiency

RE Plant Electric vehicle

ORGANIZATION CARBON
FOOTPRINT

o
.8

Thermal Plant

Scope 1: Direct emissions —
Owned and Control

FUEL ELECTRICITY TRANSMISSION &
EXTRACTION - GENERATION DISTRIBUTION NETWORK

T Scope 2: Indirect energy
; related emissions

F-———————-

Scope 3: Other indirect

emissions — Value Chain
m:pmm EMISSION FACTORS musnn-:.)tl::_:vlrh:zommsnm IN THE ENERGY INDUSTRIES m Table 1: Life-Cycle Emissions Intensities of
(kg of greenhouse gas per TJ on a Net Calorific Basis) Electricity Generation Sources (in gCO2e/lWWh)
co, CH, N0 Coal 1,001 PRODUCT CAR BON
Fuel Default Lower Upper Default Lower Upper Default | Lower | Upper MNatural Gas 469
Epnivion Emision Emision Solaz PV 26 FOOTPRINT & LIFE CYCLE
Crude il 73 300 71 100 75 500 r 3 1 10 06 02 2 Large-Scale Solar 22 -
Orimulsion r 77000 69 300 85 400 r 3 1 10 06 0.2 2 Hy droelectric 4 ASSESSM ENT
Natural Gas Liquids r 64200 58 300 T0 400 ro3 1 10 0.6 02 2 Biomass 18

Emission Factor -
— Source: IPCC ( 2006 and 2011)




DEVELOPMENT OF GREENHOUSE GAS (GHG) EMISSION FACTOR FOR THE ELECTRICITY SECTOR IN MALAYSIA @
Output

( : . Output RCH
Project Information l * NATIONAL GHG EMISSION FACTOR (EF)
FOR COAL AND NATURAL GAS . NATIONAL GHG EF GUIDELINES AND
o, IPCC CO; GHG EF DATABASE SYSTEM FOR THE
Start Date : 1 August 2017 Fuet [kgCOJTJ]  [KGCOLTJ] ELECTRICITY SECTOR IN MALAYSIA

End Date :30 Sept 2020 Bituminous 93,224 84,600 | |
Fund: AAIBE and Seeding Fund, TNB Sub-bituminous 96,714 96,100 oy &
Lignite 103,692 101,000 i i
GUIDELINE IN DEVELOPMENT OF
Natural Gas 49,519 56,100
L _ GHG EMISSION FACTOR
2018 Coal Bituminous 93,078 94,600 FOR THE ELEGTRICITY SECTOR IN
Sub-bituminous 96,679 9%100| | MALAYS IA
Objectives Lignite 101,720 101,000 ¥
. L. Natural Gas 50,023 56,100 ‘ p
i. To analyze the emission factor of T '.
. h GHG 2019 Coal Bituminous 93,089 94,600 Y,

major green T

ngo CgHeeN (())U:e gases, | Sub-bituminous 96,260 96,100

'( I\/IZ I 4 V2 ) from power plants Lignite 105,116 101,000
) Inivia ay§|a. o Natural Gas 50,911 56,100
ii. To establish GHG Emission Factors

P industrt el CHa IPCC CH, N:O IPCC N,O

ue
uclj € mels orthe pawerlr.l ustries [kgCHJTJ] [kgCHJTJ] [kgN:O/TJ]  [kgNzO/TJ]

and regulators on GHG emissions Coal | Bituminous 0.10 1.0 0.70 15
assessment. Sub-bituminous 0.0 0.95
iii. To ?nz?lyse and be‘nchmark the GHG Lignite 504 056

emission factor with other Natural Gas 009 10 043 01

published emission factors.
iv. To conduct and analyze the GHG
emissions assessment from the
power plants

D\ : "

LSO TR LT
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ASSESSMENT OF FOSSIL FUEL & RENEWABLE ENERGY TO THE NATIONAL ELECTRICITY SYSTEM EMISSION FACTOR

Ve

Project Information

Start Date : March 2021
End Date :March 2023
Fund: AAIBE and Seeding Fund, TNB

~

/

Overall Project Approach

LCA Approach — AD and EF

Obijectives

To develop national and source
specific emission factor for power
generation in Malaysia for
thermal and RE plants which
include transmission &
distribution system.

To develop and assess the life
cycle impact of fuel and
renewable energy of the
electricity system in Malaysia.
This includes the types of
emission factor to be applied for
particular application.

To expand and extend existing
emission database, their
underlying data, and their
methodologies, to be able to
incorporate the country
electricity system emission
factors.

. To verify emission estimates in

order to improve inventories and
their underlying emission factors,
and to improve credibility.

/Deliverables

1. Report on the review of
national emission factor which
include GHG and other
pollutants for the development
of National Emission Factor.

2. Life cycle assessment of the
fossil fuel and renewable
energy electricity system to the
grid.

3. Development of National
Electricity System Emission
Factor of fossil fuel and
renewable energy for grid
application.

4.Database of the national
electricity system of Emission
Factor

5}

RCH
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NATIONAL ELECTRICITY EMISSION FACTOR 2
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o4

[— = = — e — — ———— CurrentState @ ——— == = = = = = = = = = = = = = = = = = = GHG mitigation measures

: ! User of Emission Factor
Grid connected electricity baselines | %\ i Energy Efficiency

(tC02/MWHh) - CDM Electric Vehicles
=R N

|
|
|
|
| RE Plant i A o
I v _ — —_— i —
I - i E e = || ——
| ! : - e =‘J§§§ — 3 —

1 ‘ B === : 1 [ ———
: o | P T
| Y iy ‘ HH -
I '!' A WY Thermal Pl I
| pal & na al gas e on facta |
| ! oCO ) 0 ! |
l FUEL § ELECTRICITY ; TRANSMISSION & . cFco !
| EXTRACTION = GENERATION | DISTRIBUTION NETWORK PATZs0a :
| |
| ? Company Carbon Footprint |
| ! |
! I l
N C0000000000000000000N S ' » |
I .8 } LHuAuI I
| Product carbon footprint I
L Cradle to Grave CEP |
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Q]

Emission Factor Assessment (Cradle to Grave)
Renewable energy power plants

N

UPSTREAM |
PROCESSES |

TNB RESEARCH

I
I
I

RE Plant

i

——

—a-

T
L]
.

ul

ELECTRICITY
GENERATION

i. Solar Biomass iii.

Raw Materials
Extraction
\YEIEIEIS

Production and
Transportation

Module
Manufacture
Plant
component
manufacture

Biomass
(EFB/PKS)
harvest
processing
transport
Plant
construction
Plant
component
manufacture

Biogas
production of raw
materials-

POME/landfill gas

(biogas
composition &

properties)
transportation of
raw materials
Plant
construction

power plant
operations
(electricity
generation,
plant
efficiency)
(-) electricity
used by plant
chemical
usage
generated

TRANSMISSION & DIST‘:?IBUTION NETWORK

Stage 3

Total pollutants & GHG emissions per
MWh delivered to:
o National electricity grid with

Plant Plant component wastes loss in T&D
Construction manufacture o National electricity grid
Stage 2 without loss

Stage 1

biogas

Total pollutants & GHG emissions per kg solar, biomass,

Copyvright © 2022 TNB Research

Total pollutants & GHG

emissions per MWh
generated from solar,

biomass, biogas

Based on fuel mix.

Result calculated for cradle-to-gate
and gate-to-gate of 1IMWh of
electricity

Stage 4

Total pollutants & GHG
emissions per kg solar,
biomass, biogas

16
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Way Forward

I.  Common understanding and methodology on carbon footprint for the
assessment of renewable energy — application of LCA approach

Ii. Develop a database on specific emission factor of each life cycle —
= Extraction
= Transportation
= QOperation/Process
= Disposal
lil. Develop a guideline on the approach and methodology for carbon footprint
and LCA from ASEAN countries

Iv. Joint Publication

Copyvyright © 2022 TNB Research




37

TNB RESEARCH

Energizing Research, Enlivening Innovation

TNB RESEARCH 7 P
' fll\

Thang You /"g’ "?\

Radin Diana R. Ahmad .
Principal Researcher \ . %

Built Environment and Climate Change Unit
TNB Research Sdn. Bhd.

Email: diana.ahmad@tnb.com.my

Tel. No.: +6012 - 3972397

Ahmad Rosly Abbas, Sazalina Zakaria
TNB Research Sdn. Bhd.

18


mailto:diana.ahmad@tnb.com.my

Disclaimer. All information contained herein are solely for
the purpose of this presentation only and cannot be used or
referred to by any party for other purposes without prior
written consent from TNB. Information contained herein is
the property of TNB and it is protected and confidential
Information. TNB has exclusive copyright over this
Information and it is prohibited to disseminate, distribute,
copy, reproduce, or use and /or disclose this information
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