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Å Development Period

Å Development Cost

Å Investment Cost

Å Technology

Å Technology Development

Å Plant Efficiency

Å Environment

Å Equipment Supply Contract

Å Clean Development Mechanism 

Å Financing

Å Insurance

WHERE WE ARE HEADING TO?
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Å10 years ago it took around 4-5 years from 
concept to commercial operation (for biomass 
projects)

ÅAt present: 2 to 3 years

ÅBiogas and gasification projects: 1 year is 
possible

DEVELOPMENT PERIOD
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ÅConcept

ÅPre-Feasibility Study

ÅFeasibility Study

ÅTendering, Supply Contract

ÅDue Diligence, Financing

ÅLicenses/Permits

ÅEquipment Transport, Construction

ÅCommissioning, Commercial Operation

DEVELOPMENT STEPS

www.rcogenasia.com



ÅReduction by 30-50% compared to 10 years 
ago

ÅMainly due to experience, knowledge gained 
by the industry in the past 10 years

ÅInformation readily available

DEVELOPMENT COST
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ÅDepends upon various factors:
ïTechnology

ïPlant size 

ïEquipment Quality

ïCountry of Equipment Origin

ïProject Country

ïCompleteness

ïPlant Availability

ïNature of the Project

ïFuel

INVESTMENT COSTS
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ÅReduction by 20-30% possible by using innovative 
approaches

ÅEPC/Separate Procurement

ÅPreviously used Specifications

ÅPlant Optimisation

ÅGood Project Management

ÅGood Equipment Supply Contract

INVESTMENT COSTS/INNOVATIVE APPROACHES
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ÅGenerally for Rice Husk Projects the cost ranges 
from $1.2ς2.8 million (ϵ0.9ς2.0 million) per MW

ÅFor wood waste projects have investment costs 
ranging from $1.0ς2.5 million (ϵ0.7ς1.8 million) per 
MW 

ÅSugar cogeneration plants come in at between 
$0.9ς2.0 million (ϵ0.6ς1.4 million) per MW

INVESTMENT COSTS
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ÅSeveral rice husk power plants of sizes 3 MW to 22 
MW are in operation

ÅHigh Pressure Option: 65 bar, 465 C

ÅConsiderable reduction in the investment cost

ÅRice Husk Usage in Multi-fuel Boiler: upto 40 MW 
and pressure around 105 bar

ÅAsh sale revenue (as high as 400 USD/ton)

ÅRice Husk Price: a key issue

TREND IN RICE HUSK POWER GENERATION
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ENERGY REQUIREMENT AND SUPPLY
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TREND IN SUGAR COGENERATION

Boiler Operating Pressure 
(bar)
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TREND IN SUGAR COGENERATION

Å67bar,490oCsystems: after 1994

Å87 bar, 515oC systems: after 2001 (more than 30 in
operation)

Å110bar,540oCsystems: after 2007(around5 already
in operation, around 25 in various stages of
implementation)

ÅExtraction-cum-condensingturbine
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ENERGY REQUIREMENT AND SUPPLY
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ÅMajor shift in the technology for the last five years

ÅNow ash removal is automatic, resulting in increased 
efficiency

ÅEmpty Fruit Bunch (EFB) is also used as a boiler fuel along 
with fibre and shell

ÅPlants above 10 MW range (normal size: 2 to 3 MW)

ÅSome equipment suppliers are trying to use 100% EFB

TREND IN PALM WASTE COGENERATION
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ENERGY REQUIREMENT AND SUPPLY 
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ÅWood waste to power is a matured technology 

ÅAlong with wood chips - bark, saw dust and other 
industrial wastes are often used

ÅDemolition wood, tree trimmings are also good 
fuel

ÅPlant Size: 2 to 40 MW

ÅSustainable supply?

TREND IN WOOD WASTE POWER GENERATION/COGENERATION
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ENERGY REQUIREMENT AND SUPPLY IN THE SAW MILL
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ENERGY REQUIREMENT AND SUPPLY IN A PLY MILL
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ÅConsiderable growth in small scale power generation 
(20 kW to 1 MW)

ÅInvestment cost lower than steam thermal 
technology

ÅUsage of producer gas (70-80%) and diesel (20-30%) 
is better than 100% producer gas alone

ÅTechnology still under refinement

TREND IN GASIFICATION TO POWER
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ÅBiogas power is very common in Asia, especially 
ïThailand (starch, palm oil and ethanol industries) and 
ïPhilippines (piggery wastes)

Å In Malaysia and Indonesia, several biogas power plants are at 
various stages of implementation

ÅCommonly used systems are UASB, AFFR, CSTR, CIGAR, 
covered lagoons, etc

ÅHowever, gas engine suppliers are quite limited. Only 5 or 6 
suppliers are dominating the market

BIOGAS POWER PLANTS
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ÅGetting more and more popular in Asia

ÅMass-burn technology

ÅRDF combustion

ÅLandfill gas recovery

ÅBiogas from organic MSW

ÅMSW: Biomass?

MSW POWER PLANTS

www.rcogenasia.com



ÅPalm Waste Cogeneration

ÅSmall/Large Scale Gasification

ÅGas engine for producer gas usage

ÅBiogas Power (different waste water streams)

TREND IN TECHNOLOGY DEVELOPMENT
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ÅHigh Pressure Steam Cycles

ÅBoiler Efficiency

ÅTurbine Efficiency

ÅOverall Plant Efficiency

ÅCogeneration Efficiency

TREND IN EFFICIENCY 
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ÅMore awareness

ÅEnvironmental Impact Assessment (EIA)

ÅParticulate control

ÅEmission upgrade in old plants 

TREND IN ENVIRONMENT
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ÅScope of Supply

ÅEquipment Specification

ÅProject Implementation Schedule

ÅPayment terms

ÅEquipment Transfer to the site

ÅResponsibility on Import Duties and Taxes

EQUIPMENT SUPPLY CONTRACT
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ÅInsurances

ÅPerformance Guarantees and Warranty 

ÅTests on Completion

ÅLiquidated Damages

ÅArbitration procedures

ÅTraining

EQUIPMENT SUPPLY CONTRACT
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ÅStringent Regulations

ÅAdditionality Issues

ÅManaging Validation

ÅManaging Documentation

ÅMuch more effort is required compared to the 
past

TREND IN CDM
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ÅProject Registration: Time Delay

ÅUncertainty: after 2012?

ÅOutcome of Copenhagen meeting?

ÅStringent Validation

TREND IN CDM
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ÅDevelopment Funding

ÅCDM Investors

ÅIncreased no. of Lenders

ÅIncreased Project Financing

TREND IN FINANCING
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ÅLessons learnt from inadequate insurance

ÅUnanticipated problems and more shutdown 
period

ÅMore and more projects opt for good insurance 
schemes

ÅGood awareness on contracts, legal aspects

INSURANCE/LEGAL ASPECTS
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ÅFor more details:

www.rcogenasia.com

ÅContact:

aruljoe.mathias@rcogenasia.com

balasankari@rcogenasia.com
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