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hergy Transition: Policy & Biomass Development in Malaysia

2001-2010 2017 and current

Policy development
2001-2010 - Five-fuel Diversification Policy

2001-2005 - 8t Malaysia Plan

2001 - SREP Programme

2002 - UNDP-GEF Biogen Project

2006 — 2010 — 9th Malaysia Plan

2009 — National Green Technology Policy

2011-2016

2011-2015 — 10t Malaysia Plan

2011 — Renewable Energy Act (Act 725)
2011- SEDA Act (Act 726)

2011 — Feed-In Tariff Programme

2011 — National Biomass Strategy 2020
2016-2020 — 11t Malaysia Plan

2016 — Net Energy Metering (NEM)
2018 — Midterm review 11 Malaysia Plan
2018 — NEM 2.0

2020—-NEM 3.0

2021-2025 — 12t Malaysia Plan

2021 - RETR 2035

2010 — Economic Transformation Programme

2010 - New Energy Policy
Installed capacity (MW)

* The transition from SREP to the FiT has ensure continuance of long term investment security for RE investors.
* the government has revised the current plan to raise the national target of renewable energy in electricity

generation mix to 31% by 2025 and 40% by 2035
 RETR 2035 is expected to be one of the 12th Malaysia Plan formulation game-changers from 2021 to 2025.
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The Role of Biomass Energy in ASEAN & Malaysia

Generation by Energy Source in Peninsular Malaysia in 2018

(GWh)
Diesel/MFO, Industrial Process
Natural Gas, Hydro, 118,05 Waste Heat,
56554,48 4915,1 152,03
Solar, 544,08
Mini Hydro,
177,7

Biomass, 363,29

Other, 878,63

Malaysia’s Biomass Installed Capacity (MW) 2018
FIT 44.85
Private Co-Gen 12.41
Self Generation 296.05

Source: Fourth Assessment Report, the IPCC, 2020, Salleh et al., 2020

Malaysia currently has around 13.5GW (40%) of installed coal-
fired capacity and its monthly coal-fired power generation
averaged 9.3GW in 2020.
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Bioenergy Feedstock in Malaysia
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®m Empty fruit bunch = Mesocarp fibre » Palm kernel shell

Palm oil mill efluent m Oil palm frond = Oil palm trunk Estimated potential energy by biomass type Power generation capacity
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£10 1 PRy Malaysia produces more than 103 million tons of biomass, (agricultural
’ waste, forest residues and municipal waste)
POME| RS | MF | EFB | OPF | RH | OPT | PKS |Manure| CPO

The types, availabilities, and prices of bioenergy
feedstock

Source:

Mohd Idris MNM, Leduc S, Yowargana P, Kraxner F. Datasets and mathematical formulation of the BeWhere Malaysia model.

https://dare.iiasa.ac.at/ 108/; 2020.
Salleh et al. Energ Sustain Soc (2020) 10:38 https://doi.org/10.1186/s13705-020-00269-y

Agricultural waste represents 91% of the biomass (most is derived from

palm oil mill residues)

Malaysia is the 2"9 largest palm oil producer (total plantation area of 5.6

million hectares, 485 mills to process > 98 million FFB in 2018)
The estimated installed capacity potential from biomass generated at
the mills (empty fruit bunches (EFB), palm mesocarp fibres (PMF) and

palm kernel shell (PKS) is between 2400 and 7460 MW and 410 and 483

MW for biogas from palm oil mill effluent (POME)



Deployment of Biomass for Decarbonization ®

Enhanced Bioenergy Biogas Conversion to Large-scale Biomass Power
Conversion Efficiency & Biomethane & Bio- Plant

Waste Management Compressed Natural Gas
(Bio-CNG)

Malaysia to reduce coal capacity by Malaysia energy transition plan’s affordability concerns: 2 |HS Markit
4.2GW by 2039 Lower renewable additions and a coal phase out 7N
: : Peninsular Malaysi ble target Coal to transition

The Malaysian government plans to retire A sbithod oot hadib b LG PR T
around 7GW of coal-fired capacity by 81 e

. ! 79 hydro 7GW coal retirement by 2033
2039, with Kapar Energy Venture's 1.5GW =l \Q
plant retiring in 2029, Tenaga Nasional el I]]:u e PR D
Berhad's Janamanjung's 2GW plant : | U v éoul orojects
retiring in 2030, Tanjung Bin Power's | - Malaysia will not be building new coal power
2.1GW facility in 2031 and Jimah Energy B v e TR AR ATy T e | £
Venture's 1.4GW unit in 2033. n201820° Goscty copacty My oW 0

(23%) required | ﬁ/. 60 /0"' gas demand increase
* Large hydro was NOT included in the previous target ‘ DUD“ :’;m|:’h;c.o;pmm“w

Salleh et al. Energ Sustain Soc (2020) 10:38 https://doi.org/10.1186/s13705-020-00269-y

https://ihsmarkit.com/research-analysis/malaysias-new-energy-transition-plan-lower- Information contained in this infographic is part of the IHS Markit Asia Pacific Regional Integrated Service
renewable-capacity.html



Environment Impact & LCOE of Biomass Co-firing

* Co-firing offers a fast- track, low-cost opportunity to add renewable energy capacity economically.

LCOE
uso/w)

* Co-firing biomass with coal at one typical coal-fired will replace
almost 3,000 tons of coal per year, could divert up to about 5,000
tons of bio- mass from landfills, and will reduce net carbon dioxide
(CO,) emissions by more than 8,000 tons per year.

* Payback periods are typically between one and eight years, and annual

Wood chip
Rice husk
Corn stalk

Low Co-firing

cost savings could range from $60,000 to $110,000 for an average-size

boiler.

 These savings depend on the availability of low-cost biomass feedstocks.

Biomass used

Coal usage reduction
(tons/yr)

Annual CO, saving
(tons/yr)

Low Co-firing with CCS

Medium Co-firing

Medium Co-firing with CCS

0.059
0.053
0.056

150

Retrofitting for 100% biomass

1,038
139
1,027

640

GHG
gCo, eq/kWh)

(tons/yr) 20% biomass co-fired 742 ~ 750
2,947 5,057 8,103 . . .
’ ’ ’ 20% biomass co-fired with CCS -79 ~-130
Notes: — ’ — '
- Industrial stoker boilers operating today. Co-tuing g CO: Equivalent Emissions/kWh
- Assumptions for the average project were: 120,000 Ib/hr steam capacity per sale | KarmedTroes wHhE€CS | Switchprass: wHROES | Ferestredine  with CES
boiler, 2 boilers at site, 15% heat from biomass, a 25% capacity factor. ?:“ 893 143 893 143 89§ 143
. Depending on the source of biomass, “biomass used” could be avoided 28 8:" 20 8(;“ 93 8(;-' 17
landfilled material. e e = e hid - ?
« Carbon savings can easily be calculated from CO, savings (i.e., carbon savings ibo”f’ ;if ‘-7'; ;9? _é? ;iz —:;00
=12/ 44 x CO, savings). gk “ : e R % 3
2 gs) 100% 61 1449 121 ~1345 7.9 -1818

Source: Federal energy management program

Amanda D.C et al, Energies 2015, 8, 1701-1715; doi:10.3390/en8031701



Issue & Challenges of Biomass Co-firing )

Coal-biomass co-firing is not very profitable thus
its reliance on policy support is high

Monitoring & Verification

Poor fuel economy

The Monitoring and verification will be critical
components of any large-scale deployment

Biomass collection, seasonal feedstock and

Unstable biomass supply

purchase price is low

Governance

Low calorific value and high moisture biomass

Negative effect on boiler

causing boiler combustion efficiency decrease Appropriate governance and sequestration is

critical because overly lax oversight would lead
to ineffective CO, removal and loss of public

SU pporti ng policies compensation mechanism for biomass limit deployment
consumption. Electricity price policies of pure
biomass power generation issued earlier. In
terms of electricity, there is only a certain
degree of policy inclination.

Technical Understanding

there is limited understanding of the kinetics of
CO, uptake, long-term consequences of
depositing crushed reactive minerals in
agricultural soils, along the coasts, or into the
shallow ocean

Difficulties in government It is difficult to accurately measure the biomass

supe rvision fuel entering the boiler and biomass power
generation for the coal-biomass co-firing power
generation technology

Im pe rfection of relevant Incentive policy for biomass co-firing, and / confidence, while overly strict oversight would




CCS Challenges in Malaysia

The greatest challenge for CCS deployment in Malaysia is funding. In fact, state oil and gas producer, Petronas, sponsored one of the
first applications for a CDM methodology for CCS.

 The Global GCCS Institute (GCCSI) has suggested that CCS will be of increasing interest to Malaysia, due to the resource and power
industries that form the basis of its economy and the increasing CO, content of its remaining natural gas reserves.

The double counting measure: gives an administrative energy bonus
and thus economic value to some biofuel production pathways, it

has no budgetary impact CARBON POSITIVE CARBON NEUTRAL CARBON NEGATIVE
I3

Binding blend-in target: an achievable sub-target for advanced 100 | ﬁ woc | <

biofuels would secure a market share. It would also reduce 2

R
wcnh | g

investment risk and lower competition with well-established biofuel

production pathways t.
Tax incentives: could be implemented in the EU Energy Taxation iii“ iiil

Directive, which is currently under revision

Production support/feed-in tariff: initial fixed sales prices or fixed Fossil fuel without CCS Biomass with CCS
premiums help improve the business case for the investors that are

needed to build the first wave of commercial-scale projects.



Policy Scenarios & Recommendation

Mandating Bio-CCS: Government would impose carbon taxes or standards to encourage shift from fossil fuel power
Plant towards alternative fuels, such as biomass and carbon capture and storage system.

Funding Bio-CCS: Government should hand out resources to bio-CCS production by fixed payment rate on carbon
Captured and stored, and guarantee a higher price for bio-CCS energy producers.

Persuasion of Bio-CCS: Government should convene multi-stakeholders and industry roundtable for bio-CCS transition
Case through knowledge transfer and accreditation scheme to produce, distribute and advertise the technology.

Optimize the biomass purchase system (Initiate local and regional supply chain, long fuel contract agreement, revision of PPA
on biomass feedstock and power generation)

Strengthen research on coal-fired coupled biomass power generation technology (Proof of concept — demonstration plant)
Reasonably plan the location of coal-biomass co-firing power plants (nearby existing coal power plant)

State support and supervision (stakeholders engagement from various organisations)
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