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INTRODUCTION
The target share of renewable energy is
5% of the total energy supply by the
end of the Eighth Malaysia Plan.

from the ol paim

sector have one
the biggest potential resources of
energy to meet the target. Even though
statistioally this resource is widely used
in Malaysia for heat and power
generation through combustion, it is
being utised inefficiently. A fow studies
the excess power from a
‘combined heat and power plant using
palm ol biomass Is viable to be
‘connected to the national grid system.
Curtently, the total power generation
capacity from oil paim resicues.
internal consumption is abx
Jowever, this fusl resource should
be pretreated before it can be burned
in the boier. A simple pre-treatment
process is required for the effective
use of biomass such as using a
shredding machine to reduce the size
and moisture content. Utilisation
should be improved through an
efficient biomass technology.
Paim oil mill effluent (POME) is the
er discharged from the.
Sonieston process, the crude o
clarification process and the cracked
ture separation process. POME
produces a huge amount of methane

Warming Potential (GWP) compared to
the other gasses. However the GWP
problem can be solved, if methane is

utiised as fuel for power generation
and_ cogeneration. Notwithstanding
the huge potential, the existence of
proven technologies and the availa-
bilty of knowledge and incentives,
biogas utiisation s stil in a very early
stage in Malaysia.

DEVELOPMENT AND
CCOMMERCIALISATION OF
BIOMASS ENERGY
“The Eighth Malaysia Plan is a period to
test, demonstrate and even commer-
cialise several it 0 from a
mber of FE fasity s and
programmes undertaken in
the last two years. A study conducted
by DANGED in 1999 showed that the
annual RE potential was estimated at
36.2MTOE with an equivalent value of
more than RM26 billon. It was also
estimated that the gross RE potential
will be at 823MTOE for the period
between 2000 to 2020 based on the
equivalent price of AM9S per
barrel of oil. Findings and recommen-
dations of the project form the basis
recent offcial
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generation with the target 5% of total
lectricity generation by 2005. In terms.
of capacity, the 5% would translate
into S00MW installed at the end of
Eightn Malaysia Plan period.
Small power generation plants
which utilse renewable energy c:

biomass, biog: ol s,

sale of power 1o the grd must be
1OMW. A Special Committee On
Renewable Ener has been

(
et up under the then Minisry of Energy,
Communications and Multimedia (now
the Ministry of Energy, Water and
Communications) 1o coordinate the
programme. A secretariat functioning
centre at the Eneray

faciltates  industry
partcipation in the programme.

Up to today, 62 SREP projects have
been approved (Tabie 1). Out of these

proved projects, 32 projects use
Hormaes 8 he s scurcs ol w25
of them use paim oil wastes, and the

other 7 projects use rice husk, wood
waste, municipal waste and bagasse.
In addition to biomass-fuslled projects,
tereare il g2 proetsand 25
mini-hydro projects.
the lack of financial wpwn and other
s, ony © SREP dovsepas
for and were given
T

IMPLEMENTATION OF THE
SMALL RENEWABLE
ENERGY POWER
PROGRAMME (SREP)

The launch of the Small Renewable
Energy Power Programme

to proceed with the
proj

IMPLEMENTATION OF THE
BIOMASS-BASED POWER
GENERATION AND
COGENERATION IN THE
MALAYSIAN PALM OIL

11 May 2001 is among
taken by the
encourage and intensiy the utilsation
of renewable energy In power

(SREP)on  INDUSTRY (BIOGEN)
T development
Government to  the SREP programmes, the
government has implemented &

national project called the Biomass-
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TABLE 1: STATUS OF SREP PROJECTS APPROVED BY SCORE AS OF SEPTEMBER 2004

No. | Type Energy Resource Approved Grid %
Application Connected
1 Biomass Empty Fruit Bunches 2 1859 528

Wood Residues

Municipal Solid Waste

Mix Fusls

Landfil Gas.

3 Mini-hydro

Total

311

based Power Generation and
Cogeneration in the Malaysian Palm
Oil Industry project, which now s in
its sacond year of implementation.
“This project wil faciltate the maximum
utiisation of the excess wastes from
paim oil mills for power generation in
reducing the greenhouse gas (GHG)
emissions in Malaysia. For the year
2003, the project has prepared the
groundwork to develop the first Full
Scale Model (FSM)

expected during the Second Phase of
the project (2005-2008). A Renewable
Energy Business Facility (REBF),
which il as the financial

The strategy involves the imple-
manaton o oo activites,
including \my\amammmn of
biomass-based grid connected

generation and GHP 1 Maaysi. The
BioGen Project, which will be carried
out over a five-year period, represents
collaborative efforts of the global
community in the form of United
Nations ~Development ~ Programme.
(UNDP) and  Global Environment

Facilty (GEF) together with the
Malaysian Government and private
organisations. This. five-year project
consists of two phases, the first phase
being a two-year project with 2003 as
the start of the first year. Phase 1
begins with activities that are
considered  technical assistance,
focusing on the removal of primary
barriers that hinder the widespread
application of biomass-based power
generation and cogeneration using
both biomass and bi

three-year activity, wil involve the
implementation of an _innovative
loan/grant mechanism that will be
worked through the Malaysian banking
sector. However, the approval of Phase
2 depends on availabilty of resources
from financing sources and the
successful implementation of Phase 1.

FIRST GRID CONNECTED
BIOMASS-BASED POWER
GENERATION PROJECT
FROM THE PALM OIL
INDUSTRY
TSH Bio-Energy (TSHRB) s the first
local company 1o sell renewable
energy from oil paim waste to Sabah

Electicity San Bhd (SESB), which is
80% owned by TNB. TSHRB expects
its 14MWe renewable energy biomass
power plant at Kunak, Sabah to be
commissioned in October 2004 to
generate an annual profit of AMB-10
millon (€1.75-2.2 million) through the
sale of power to SESB. This company
wil sell up to 10MWe at 21.25 sen

(EFB) or Fibre/Shell,
effective avent
processed residues from palm oil
milling activities while generating
additional incorme. This project is the
first Palm-EFB-Fired Grid Connected

Cogeneration Plant with a high
pressure modern boller of 80
tonne/hour, 66.5 barlg) and 402°C in

the world. It s also the first EFB-fired
boer empleying the walkproven
Vibrating Membrane
East Asia (COGEN 3 and S\RIM 200‘)
The totalinvestment costs amount o
€9 milion, excluding ol works and
buiding foundations. The expected pay
pedod s 4 years after
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s couted by biomass, el of

commissioning. The boiler pressure
parts

Grates, a owned
Bty abricted lcaly 2
ENCO's modem factory in R

Selangor. The boller materials are
imported from Germany and France,

paim ws , which are.
used to produce steam for processing
activities and also for generating
slectricity. Biomass fuels contribute
about 16 percent of the eneray

which
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Guthrie, Sime Darby and United
Plantation. For old palm ol mills, the
empty fruit bunch is bumed in the
incinerator to produce fertlizer.
However, there are stil a fow
companies disposing of the empty

0
instrumen-tation are also sourced from

of approxi-
mately 10 metes in lengih vith a shell
ks of 0 e, wps
ximatey 28 tonnes cry. The boiler
hocns 1 o8 wih an sovate 1
faciltate vertical travel by the bolle

e bolkr control systom is
fuly-automatic, controled by a PLG in
conjunction with a SCADA system. The
whole conirol system s designed by
ENCO, together with input from BV
and other local partners (COGEN 3 and
SR, 2004)

Tis project will provide socio-
economic benefits to the surounding
area, as up to 40 locals will by
employed for the operation of the
plant. I is estimated that betweon
40,000 to 50,000 tonnes of carbon
dioxide (COp) will bemitigated
annually (COGEN 3 and SIRIM, 2004).

POTENTIAL OF BIOMASS
ENERGY RESOURCES
A large portion of renewable resources

1
waste and 27 percent, wood waste
agr Dty 200 ovr iomase
m plant
cultivation, it st . Lo
re curently more than

300 palm oll mills in operation, which
salf-generates electricty from of paim
tes ot only for their internal
consumption but also for surrounding
mote areas. Studies also found that
755 percent of the potential biomass
that can be hamessed in Malaysia is
unutiissd and wasted (Lim, et. al. 1999

OIL PALM SOLID RESIDUES
The oil pam industry generates solid
residues during the  harvesting,
replanting and millng processes. Th
residue that comes from the miling
rocesses are fruit fibres, shell and
empty frut bunches. Other residues
nks and fronds are
the plantation area.
Currently shells and fibres are used as
boiler fuel to generate steam and
slectricity for the mills consumption.

fruit bunches is returned
back to the plantation for mulching.
This is only practiced for bigger
plantations such as Golden Hope,

such as
avallable at

particularly mills without
plantation or estates.

A study on altemative uses of ol
palm biomass residues indicates that
there s a huge amount of readily
exploitable oil paim residues 1o be
utiised as fuel for power generation in
Peninsular Malaysia (Koh, 2002).
Although the quantum of oil paim
residues available to be utlised as fuel
i electricity generation is a key factor
in assessing the viabilty of projects
that use these residues for power
generation, there are also other
aspects that need to be studied.
These include assessing the economic:
and financial costs and returns,
technological, environmental and
other factors to determine the viabilty
of the projects (PTM, 2003)

enough

OIL PALM LIQUID
RESIDUES

The ovrllpovergaraton potnt
from effiuent treatment

oimated oo on e cussates

Paim Oil Board (MPOB), 0.65m°
POME is generated from every
processed ton of Fresh Fruit Bunch.

TABLE 2: POTENTIAL POWER GENERATION FROM PALM OIL MILL SOLID RESIDUES

Production | Residue | Residue Residue Potential Potential
Industry | (Thousand product Generated | Energy (P) |  Electricity
tonnes) Ratio (%) (Thousand Generation
5) ow)
Olpam | 59800 ErB at
B5%MC 2114 126417 e s21
Fibre 272 76065 108 1032
Shell 567 33907 55 545
Total 166708 220 209
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Based on the annual figure of
50,600,000 tons of Fresh Fruit
Bunches processed, the resulting
effivent generation s 38,870,000m3.
Assuming that the effluent is treated
erly under anaerobic conditions,
the total methane production amounts
10 0707 x 107 mS. The calorc vae
of methane is stated as 10 kKWh/m
The annual energy content of the
generated methane gas can be
Catated 1 b 707 » 105 Kt
a conversion efficiency of 38
percent (gas engine). the potential
annual electrical power generation
id 109 KWh. Assuming
100 percent availabity of the conver-
sion system results in an installed
power generation capactty of 306 MW
from POME derived methane gas.
In spite of the huge potential for

biogas  utiisation in  Malaysia
Ispsclal\y in the paim oil industry, only

perational biogas utiisation
applcations coud e ientied
Deployment of biogas tachnologies
such as the anaerobic blogas reactor
would further to a orastic
reduction of GHG emission and could
also become a profitable eneray
business in the future,

CONCLUSION
Biomass s an important energy
source. lts main application is not only
n the traditional domestic sector and
small-scale industries, but also in
modern systems for cogeneration and
power generation. Oil palm residues
have a huge potential for power
generation. The potential  power
generation from the ol paim residues
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is about 2418MW based on the annual
operating hours of 6100 and this
output can be further improved f an
efficient technology s implemented.
However thers are a ot of barrers that
hinder the development of biomass
power projects, such as fuel security,

o 2002 A 1s entmatod tht aboh
205.46MW o potential  power
generation can be hamessed from

these biomass resources. Il
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