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DEVELOPMENT PERIOD

A 10 years ago it took around3tyears from
concept to commercial operation (for bioma:s
projects)

A At present: 2 to 3 years

A Biogas and gasification projects: 1 year is
possible

| Renewable
www.rcogenasia.com COGEN Asia




DEVELOPMENT STEPS

A Concept

A PreFeasibility Study

A Feasibility Study

A Tendering, Supply Contract

A Due Diligence, Financing

A Licenses/Permits

A Equipment Transport, Construction

A Commissioning, Commercial Operation
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DEVELOPMENT COST

A Reduction by80-50% compared td.0years
ago

A Mainly due to experience, knowledge gaine
by the industry in the pastOyears

A Information readily available
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INVESTMENT COSTS

A Depends upon various factors:
I Technology
I Plant size
I Equipment Quality
I Country of Equipment Origin
I Project Country
I Completeness
I Plant Availability
I Nature of the Project
I Fuel
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INVESTMENT COSTS/INNOVATIVE APPROACFH

A Reduction by 20% possible by using innovative
approaches

A EPC/Separate Procurement
A Previously used Specifications
A Plant Optimisation

A Good Project Management

A Good Equipment Supply Contract
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INVESTMENT COSTS

A Generally for Rice Husk Projects the cost ranges
from $1.2,2.8 million €0.9¢2.0 million) per MW

A For wood waste projects have investment costs
ranging from $1.62.5 million €0.7¢1.8 million) per
MW

A Sugar cogeneration plants come in at between
$0.92.0 million €0.6¢1.4 million) per MW
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TREND IN RICE HUSK POWER GENERAT

A Several rice husk power plants of sizes 3 MW to 2
MW are in operation

A High Pressure Option: 65 bar, 465 C
A Considerable reduction in the investment cost

A Rice Husk Usage in Mditiel Boiler: upto 40 MW
and pressure around 105 bar

A Ash sale revenue (as high as 400 USD/ton)
A Rice Husk Price: a key issue
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ENERGY REQUIREMENT AND SUPPL)

30 - 60 kWh/tonne paddy
Mo -~

‘ ©Renewable

220 kg husks ~ 100 - 220 kWh COGEN Asia

1 tonne of
paddy

650 - 700 kg
white rice
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TREND IN SUGAR COGENERATION

Boiler Operating Pressure
(bar) A After 2007

11,14,21
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TREND IN SUGAR COGENERATION
A 67 bar,490°Csystemsafter 1994

A 87 bar, 515°C systems after 2001 (more than 30 in
operation)

A 110bar, 540°Csystemsafter 2007 (around5 already
In operation, around 25 In various stages of
Implementation)

A Extractioncum-condensingurbine
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ENERGY REQUIREMENT AND SUPPLY

22 kWh

0.36 tonne of steam

1 tonne of
sugarcane

100 — 120 kg
of sugar

©Renewable
290 kg bagasse ~ 110 - 125 kW~ COGEN Asia
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TREND IN PALM WASTE COGENERATIC

A Maijor shift in the technology for the last five years

A Now ash removal is automatic, resulting in increased
efficiency

A Empty Fruit Bunch (EFB) is also used as a boiler fuel alon
with fibre and shell

A Plants abovd0 MW range (normal siz&to 3 MW)

A Some equipment suppliers are trying to U@ EFB
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ENERGY REQUIREMENT AND SUPPL

20 - 30 kWh
0.6 - 0.8 tonne of steam

b

3 140 - 200 kg
| I of palm oil

l—->

1 tonne of FFB

4 - |

fibre + shell + EEB + POME QRenewab(
~ 120 - 220 kWh COGEN Asia
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TREND IN WOOD WASTE POWER GENERATION/COGENERATIC

A Wood waste to power is a matured technology

A Along with wood chipsbark, saw dust and othe
Industrial wastes are often used

A Demolition wood, tree trimmings are also gooc
fuel

A Plant Size: 2 to 40 MW

A Sustainable supply?
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ENERGY REQUIREMENT AND SUPPLY IN THE S#

sawmill: 30 - 45 kWh/m’
0.60 - 0.80 tonne of steam

1 m’ of

debarked wood log

©Renewable
0.5 m*wood residues ~ 80 - 120kWh COGEN Asia
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ENERGY REQUIREMENT AND SUPPLY IN A PLY

plywood: 100 - 120 kWh/m’ log
+ 1.0 - 1.2 tonne of steam

1 m’ of
debarked wood log

©Renewable
0.5 m* wood residues ~ 120 - 150 kWwh COGEN Asia
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REND IN GASIFICA

ION

O POWER

A Considerable growth in small scale power generati

(20 KW to 1 MW)

A Investment cost lower than steam thermal

technology

A Usage of producer gas (BD%) and diesel (280%)
IS better than 100% producer gas alone

A Technology still under refinement

www.rcogenasia.com
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BIOGAS POWER PLANTS

A Biogas power is very common in Asia, especially
I Thailand (starch, palm oil and ethanol industries) and
I Philippines (piggery wastes)

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

A Commonly used systems are UASB, AFFR, CSTR, CIGAR
covered lagoons, etc

A However, gas engine suppliers are quite limited. Only 5 or
suppllers are dominating the market
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MSW POWER PLANTS

A Getting more and more popular in Asia
A Massburn technology

A RDF combustion

A Landfill gas recovery

A Biogas from organic MSW

A MSW: Biomass?
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TREND IN TECHNOLOGY DEVELOPMEN

A Palm Waste Cogeneration
A Small/Large Scale Gasification
A Gas engine for producer gas usage

A Biogas Power (different waste water stream:s
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REND IN EFFICIENCY

A High Pressure Steam Cycles
A Boiler Efficiency

A Turbine Efficiency

A Overall Plant Efficiency

A Cogeneration Efficiency

| Renewable
www.rcogenasia.com COGEN Asia




TREND IN ENVIRONMEN

A More awareness
A Environmental Impact Assessment (EIA)
A Particulate control

A Emission upgrade in old plants
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EQUIPMENT SUPPLY CONTRAC

A Scope of Supply

A Equipment Specification

A Project Implementation Schedule

A Payment terms

A Equipment Transfer to the site

A Responsibility on Import Duties and Taxes
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EQUIPMENT SUPPLY CONTRAC

A Insurances

A Performance Guarantees and Warranty
A Tests on Completion

A Liguidated Damages

A Arbitration procedures

A Training
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TREND IN CDM

A Stringent Regulations

A Additionality Issues

A Managing Validation

A Managing Documentation

A Much more effort is required compared to the
past
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TREND IN CDM
A Project Registration: Time Delay
A Uncertainty: after 2012?
A Outcome of Copenhagen meeting?

A Stringent Validation
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TREND IN FINANCING

A Development Funding
A CDM Investors
A Increased no. of Lenders

A Increased Project Financing
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INSURANCE/LEGAL ASPECTS

A Lessons learnt from inadequate insurance

A Unanticipated problems and more shutdown
period

A More and more projects opt for good insurance
schemes

A Good awareness on contracts, legal aspects
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A For more details:
WWW.rcogenasia.com

A Contact:

aruljoe.mathias@rcogenasia.com
balasankari@rcogenasia.com

Thank You
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