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Palm Oil Production
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Oil Palm Biomass Waste Specifications

Dry-Shell Dry-Fiber

a0 | am

Industrial Analysis of Mill Oil Palm Waste

—m

Gross calorific value MJ/kg 18.90 20.77 16.68 18.38
Low calorific value MJ/kg 17.60 -m-

Moisture Content (%) and Low Calorific Value of Mill Oil Palm Waste (MJ/kg)
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CO EMISSIONS PER CAPITA IN SELECTED COUNTRIES
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Please follow

Yes! carefully this
presentation.

Powergen Asia 2002



ENERGY POTENTIAL OF BiomAss WASTE FUELS

IN SOUTHEAST ASIA




BioMASS ENERGY CONSUMPTION IN SELECTED
COUNTRIES
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Malaysia Vietnam |Philippines | Thailand Indonesia

117 315 478 605 1758

Powergen Asia 2002




%

600 -
500 -
400 -
300 -
200 -
100 -

Coal

Biomass

Nuclear

Solar

W %

100

130

170

330

500




Malaysia

VIETNAM 0 100 200 km

Fl

, PHILIPPINES
i 100 20K i R A -

THAILAND ' 2@nd :
Spratly / .- ="
fslands .

L5 Kota Baharu
* George Town  »cuala Terengganu Ses Pulau Labuan Sabah
ipoh BRUNEI .
Lumut, s Miriy ) e [
Kepulauan v | Tawau

KUALA “Kuantan q|mﬁﬁm

Kota Kinabalu , . Sandakan

Lahad
-DEEU

B

Malacca', o LUMPUR

Kelang ST ~

Jort Dickson : _ 5
: Kepulauan ,Sibu /

" | Anambas ¢
Melaka (INDONESIA) i

«Johor Baharu —Kuching B orneo
i f‘_“-’mw[;n'-'um ) J T

INDONESIA INDONESIA

Powergen Asia 2002




OiIL PALM WASTE ENERGY POTENTIAL IN MALAYSIA
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OiIL PALM WASTE ENERGY POTENTIAL IN MALAYSIA

‘ "P,cheg'sing'
’fof 42 Iﬁio Tons

i r
behm.‘__ appfoxumately .
16 JVIlo Tonf of Blomass Waste
oy each Yéat‘ 2

Powergen Asia 2002

19



OiIL PALM WASTE ENERGY POTENTIAL IN MALAYSIA
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OiIL PALM WASTE ENERGY POTENTIAL IN MALAYSIA
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TYPicAL PROJECT TIME SCHEDULE

Activity

Basic engineeringisamaimegupmentselection

L
=
o
_
.
_
-

(oo
(1 ‘ :

Powergen Asia 2002

22



TYPicAL PROJECT TIME SCHEDULE

Activity

Basic engineeringisamaimegupmentselection

Detail engin

Jarlfle)

N
2 )

(oo
'\‘L L
- (1

Powergen Asia 2002

PAC]



TYPicAL PROJECT TIME SCHEDULE

Activity
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TYPICAL PROJECT TIME SCHEDULE
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TYPICAL PROJECT TIME SCHEDULE

(G
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TYPICAL PROJECT TIME SCHEDULE

Basic engineeringisamainieaupmentiselection

Main equipmentimaniaciinngeadelivery to site 2 19 44!
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Site constrictionieIerecticnworks 5 45 | ()
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TYPICAL PROJECT TIME SCHEDULE
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Estimated Quantity of Biomass Waste
necessary for 10 MW Power Plant.
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Estimated Quantity of Biomass Waste
necessary for 10 MW Power Plant.

Fresh Fruit Bunches (FFB) contain approximately 21 % palm oil, 6-7 % palm
kernel. The resulting waste together with fiber and shells amounts to 42 % of
the FFB.
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Estimated Quantity of Biomass Waste
necessary for 10 MW Power Plant.

Fresh Fruit Bunches (FFB) contain approximately 21 % palm oil, 6-7 % palm
kernel. The resulting waste together with fiber and shells amounts to 42 % of
the FFB.

For low-pressure systems an energy conversion rate of 2.5 kg of palm oil
waste material per kWh is assumed. 2.5 kg/kWh means 25 tons/hr for 10 MW
power plant.

Powergen Asia 2002

31



Estimated Quantity of Biomass Waste
necessary for 10 MW Power Plant.

Fresh Fruit Bunches (FFB) contain approximately 21 % palm oil, 6-7 % palm
kernel. The resulting waste together with fiber and shells amounts to 42 % of

the FFB.

For low-pressure systems an energy conversion rate of 2.5 kg of palm oil
waste material per kWh is assumed. 2.5 kg/kWh means 25 tons/hr for 10 MW

power plant.

Supporting Figures

Power Plant Gross Output >

Power Plant Gross Efficiency -
Power Plant Energy Input >
Fuel Low Heating Value >
Theoretical Fuel Consumption -
Safety Margin for Drying -
Expected Fuel Consumption -
Palm Oil Waste (POW) from FFB ->
POW from 40 tons/hr PO Mill >
Mill Operating Hours/Day -
Daily POW Production -
Real Plant Consumption >
Number of 40 ton/hr Mills/Plant >

P=10 MW

N = 25%

Qn =40 MW

Hu = 10’018 MJ/ton

Fin = 40/10°180 *3600= 14.14 tons/hr
SM = 35%

Fc =14.14/0.65=21.75 tons/hr
Pow = 30%

Pow1= 40*0.30=12.0 tons/hr
OHM =16

Dpow = 16*12.0=192 tons/day
Fcr = 0.8%25*24=480 tons/day
NMiIIs = 480/92=2.5
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MOoODULAR DESIGN CONCEPT
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Assumptions

s lTotal Investment Costs >
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Assumptions

Total Investment Costs
Net Capacity

Capacity Factor

Power Plant Availability.

N 27
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10 MW

80 %

87.5
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Assumptions

Total Investment Costs
Net Capacity

Capacity Factor

Power Plant Availability.
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Assumptions

Total Investment Costs > 12.5 Mio US$
Net Capacity > 10 MW
Capacity Factor > 80 %

Power Plant Availability = 87.5
Developer’s Equity > 25 %
Interest Rate > 6.5 %
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Assumptions

Total Investment Costs > 12.5 Mio US$
Net Capacity > 10 MW
Capacity Factor > 80 %

Power Plant Availability = 87.5
Developer’s Equity > 25 %
Interest Rate > 6.5 %
Construction Period > 18 Months
Fuel Price > 0.19 US$/GJ
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Project Net Present Value

Net Present Value / IRR

16582 8 -4 “54y6 7T - 85 84710 11 12 _A3~1415 16
Discount Rate (%)
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Project Net Present Value

Net Present Value / IRR
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Project Net Present Value

Net Present Value
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MAJOR PROJECT RISK ASPECTS

COMPLETION TIME

PERMITING & APPROVALS

TECHNOLOGY

ENERGY DISPATCH

BIOMASS FUEL SUPPLY

EQUIPMENT BREAKDOWN

INFLATION

FORCE MAJEURE

Delays in construction will result in delays in operations.
Delay in issuance of certain permits and approvals.

Applied technology will fail causing additional replacement costs.

Power plant dispatch at a low level.
Unreliable fuel supply.

Unexpected failure of certain equipment.

Revenues may not be sufficiently adjusted to compensate for
inflation in operating costs.

The Investor may be subject to certain additional costs.
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SUMMARY & CONCLUSIONS - A

BiomAss UTILIZATION ASPECTS

Biomass includes all kind of wet and dry agricultural by-products,
forestry wood waste products and also including residues;

Sloslzss fEs g ootz o susiElzloly orovids ) plEljor ordoariiar) of
irle orlezrY ¢Jlogsz 3l ENERUNAS lJooJ/,

Biomass fuels have negligible sulphur content and therefore do not
contribute to sulphur dioxide emissions, which cause acid rain;

The combustion of biomass generally produces Iess ash than coal

combustion, and the ash produced can be used as a soil additive;
S OIIE SISO DINESH CAIESOUTCERII CHNSHIGLES] J'rjegt 1o World orics
fltettizitions o ins suooly Urearizintlas of irngoriacd ilzslss

The new economy will be not powered by fossil fuels, but by various
sources of wind energy, solar energy (where also biomass energy
belongs to) and hydrogen;
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SUMMARY & CONCLUSIONS - B

BiomAss POWER PLANT DESIGNER’S ASPECTS.

Know that when purchasing biomass, the moisture content
and the calorific value must be accounted for;

Locate the new biomass waste fired power plant as much
as possible near by the biomass waste source and close to
the power distribution network.
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SUMMARY & CONCLUSIONS - C

EXPECTATIONS FROM GOVERNMENTAL AUTHORITIES

Grant full support to new biomass based power generation
projects;

A forward-looking and committed national power distribution
companies management;

Introduce a bonus system for surplus production;

Provide clear and concise information to the general public and
producers about the environmental and economic costs and
benefits of new biomass based power generation technology.
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