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WHAT IS COGENERATION?

A Generation of two forms of useful energy using
a single energy source

A Mostly:
I Electricity
| Steam (Heating or Cooling)

| Renewable
www.rcogenasia.com COGEN Asia




CONVENTIONAL POWER GENERATION VS COGENER/

Conventional system

35%
Eem——y Electricity

or more

up to 65%

heating/cooling
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CONVENTIONAL POWER GENERATION VS COGENE

ConventionalPowerGeneration
A Efficiencyupto 44%
Cogeneration

A Efficiencyupto 85%

A FuelSavingaround30%
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TYPICAL INDUSTRIAL COGENERATION APPLICA

A Woodand AgroIndustries
A FoodProcessingndustries
A Pharmaceuticalndustries
A PulpandPaperindustries

A Oil Refineries

A TextileIndustries
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TYPICAL INDUSTRIAL COGENERATION APPLIC/

ASteellndustries
ACementindustries
AGlasdndustries
ACeramidndustries

AOtherIndustries
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STEAM TURBINE COGENERATION

Application

A AgroBased Industries

A Paper and Pulp Industries

A Industries where process steam is required
A Application:200kWe onwards

Fuel Usage

A Biomass, Coal, Natural gas, Petroleum

| Renewable
www.rcogenasia.com COGEN Asia




STEAM TURBINE COGENERATION

E.g.: Cogeneration with Extraction Condensing steam turbine
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440/C boiler generator
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STEAM TURBINE COGENERATION

E.g.: Cogeneration with Back-pressure steam turbine

steam to turbine
40 bar

440/C boiler generator

Pressure
Reducing Valve

Water Spray (De€Super x

Heater) >
5 bar steam
for process 1 «
for process 2 «
standby «
Steam header for required
pressure
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GAS TURBINE COGENERATION

turbine exhaust
gJas
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GAS TURBINE COGENERATION

Application

A Fertilizer Industry
A Power demand is continuous and over 1 MW
A High demand for medium/high pressure steam

A Location where gas is available in plenty

Fuel Usage
A Gas, Petroleum, Diesel oil
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GAS ENGINE COGENERATION

Normally

Electricity o | Feckie |
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GAS ENGINE COGENERATION

Application

A FoodProcessing Industries
A Saw Mills

A Rice Mills

A Poultry Processing

A Animal Farms

A Biogas Plants

A MSW Plants (LFG, Biogas)
A Gasification Plants

Fuel Usage

A Biogas Natural gas, Producer Gas, Heavy fuel oil, Landfill
Gas
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DIESEL ENGINE COGENERATION

Application

A |solated Loads with no connected to grid
A Long Running Hours

A Possible from 100 kW

A Output: 1 kWh+1 kWh,

Fuel Usage

A Diesel
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STEAM ENGINE COGENERATION

Pa elsctrical output m foed] wataer
Gy heat consumer m— ctEAT
Qy  heat input m— Shaft

3 generator

| Renewable
WWW.rcogenasia.com COGEN Asia




STEAM ENGINE COGENERATION

Application

A Wood mill

A Rice mill

A For very low capacity

A Overall efficiency: 8§ 90 %
Fuel Usage

A Suitable Fuels: Coal, Petroleum, Biomass
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MICROTURBINE COGENERATION

A Scaled down turbine engines with integrated
generators

A 25-200 kWe
A Electrical efficiency 2530%

A Utilizing the exhaust stream yields efficiencies
exceeding 90%
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MICROTURBINE COGENERATION

Application

A Industries

A Residential complexes, industrial buildings
A Hospitals

A Schools, hotels

Fuel Usage

A Natural gas, Methane, Diesel, CNG, LPG
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Case Study on Sughtll Waste
Cogeneration Plant
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CASE STUDY41 MW COGENERATION IN A SUGAR MILL

Owner/Developer : Dan Chang Bignergy Co., Ltd.
Location : Dan Chang, Suphanburi, Thailand
Total Capacity . 41 MW cogeneration
Fuel . Bagasse, cane leaves, wood bark,rice husk
Major Offtakers . EGAT (SPP, 21 years, firm contract)

Mitr Phol Sugar Co., Ltd. (steam + power)
Major equipment : Boilers- 2x120 tph, 68 bar, 5°C

Turbine- 41 MW extractiorcondensing
Incentives . BOI privileges, EPPO subsidy
Financing . Project finance
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FLOW DIAGRAM

Sugar Process

Steam Pressure Steam Transformer
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Case Study on Palm Oil Mill Waste
Cogeneration Plant
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CASE STURY14 MW COGENERATION IN A PALM OIL MIL

Owner/Developer : TSH Bio Energy Sdn Bhd

Location . Kunak, Sabah, Malaysia

Capacity : 14 MW

Fuel : EFB (Empty Fruit Bunch), mesocarp fiber
and palm kernel shell

Major Offtakers . SESB (SREPRyears, firm contract)
TSH Plantation Sdn. Bhd. (steam + power)

Major Equipment . Boiler- 80tph, 58 bar, 402°C

Incentives . Tax holidays, accelerated depreciation of
CAPEX

Financing . Corporate finance
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Case Study on Rice Husk Cogeneratior
Plant
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CASE STUDY 3: 1.5 MW COGENERATION IN A RIC

Owner/Developer . Kelang Beras Co., Titi Serong Sdn. Bhd.
Location . Perak, Malaysia
Capacity : 1.5 MW

Fuel : Rice husk
Major Offtakers . Internal use
Major Equipment . Boiler- 12 tph, 25 bar, 30T

Turbineg 1.5 MW extractiorcondensing

Paddy drier
O&M . Internal
Financing . Corporate finance
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FLOW DIAGRAM
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Case Study on Gas Engine Cogeneratic
Plant
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CASH: GAS ENGINE COGENERATION

Location . Thailand

Capacity : 3X2 MW

Fuel : Natural gas

Major Offtakers . Internal use

Major Equipment . Gas engine generator 3 x2 MW

Waste heat boiler 3 x 1.6 tph steam
Absorption chiller 3 x 360 tons(rt)

O&M . Internal
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FLOW DIAGRAM
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Case Study on Wood Mill Waste
Cogeneration Plant

| Renewable
www.rcogenasia.com COGEN Asia




CASE STUDY 5: 0.5 MW COGENERATION IN A WOOD N\

Owner/Developer : ECO Industrial Environmental Eng., PteLtd
Location : TuasView industrial Estate, Singapore
Capacity : 530kW
Fuel : shredded wood chips
Major Offtakers . Internal use
Major Equipment : Boiler¢ 15tph, 22 bar, 26(PC

Turbine¢ 530kW backpressure
O&M . Internal
Financing . Corporate finance
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FLOW DIAGRAM

COGEN PLANT
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Case Study on Micro Turbine
Cogeneration Plant
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CASE 6: MICROJRBINE IN A RUBBER GLOVES INDUSTI

wlimplemented in2002in Malaysia
wBowman micreturbine
w80 kW electricity

wHot water up to80 AC for leaching process
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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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