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ÅCogeneration 

ÅSteam Turbine Cogeneration

ÅGas Turbine Cogeneration

ÅGas Engine Cogeneration

ÅDiesel Engine Cogeneration

ÅSteam Engine Cogeneration

ÅMicro-turbine Cogeneration

Å5 Case Studies

OUTLINE
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ÅGeneration of two forms of useful energy using 
a single energy source

ÅMostly:
ïElectricity
ïSteam (Heating or Cooling)

WHAT IS COGENERATION?
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Conventional system

Cogeneration system

CONVENTIONAL POWER GENERATION VS COGENERATION
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CONVENTIONAL POWER GENERATION VS COGENERATION

ConventionalPowerGeneration

ÅEfficiency: upto 44%

Cogeneration

ÅEfficiency: upto 85%

ÅFuelSaving: around30%
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ÅWoodandAgro-Industries

ÅFoodProcessingIndustries

ÅPharmaceuticalIndustries

ÅPulpandPaperIndustries

ÅOilRefineries

ÅTextileIndustries

TYPICAL INDUSTRIAL COGENERATION APPLICATIONS
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ÅSteelIndustries

ÅCementIndustries

ÅGlassIndustries

ÅCeramicIndustries

ÅOtherIndustries

TYPICAL INDUSTRIAL COGENERATION APPLICATIONS
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Application

ÅAgro-Based Industries

ÅPaper and Pulp Industries

ÅIndustries where process steam is required

ÅApplication: 200 kWe onwards

Fuel Usage

ÅBiomass, Coal, Natural gas, Petroleum

STEAM TURBINE COGENERATION
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STEAM TURBINE COGENERATION

E.g.: Cogeneration with Extraction Condensing steam turbine

to boiler

for process 1

for process 2

to de-aerator

standby

Steam header

cooling tower

turbine

generator

40 bar

440ÁC boiler

condenser

Pressure 

Reducing Valve

Water Spray (De-Super 

Heater)

steam to turbine

G

cooling 

water in

cooling 

water out

5 bar steam

www.rcogenasia.com



for process 1

for process 2

standby

Steam header for required 

pressure

turbine

generator

40 bar

440ÁC boiler

Pressure 

Reducing Valve

Water Spray (De-Super 

Heater)

steam to turbine

G

5 bar steam

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

STEAM TURBINE COGENERATION
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GAS TURBINE COGENERATION
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Application

ÅFertilizer Industry

ÅPower demand is continuous and over 1 MWe

ÅHigh demand for medium/high pressure steam

ÅLocation where gas is available in plenty

Fuel Usage

ÅGas, Petroleum, Diesel oil

GAS TURBINE COGENERATION
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GAS ENGINE COGENERATION
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Application
ÅFood Processing Industries
ÅSaw Mills
ÅRice Mills 
ÅPoultry Processing
ÅAnimal Farms
ÅBiogas Plants
ÅMSW Plants (LFG, Biogas)
ÅGasification Plants

Fuel Usage
ÅBiogas, Natural gas, Producer Gas, Heavy fuel oil, Landfill 

Gas

GAS ENGINE COGENERATION
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Application

Å Isolated Loads with no connected to grid

Å Long Running Hours

ÅPossible from 100 kW

ÅOutput: 1 kWhe+1 kWhth

Fuel Usage

ÅDiesel

DIESEL ENGINE COGENERATION
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STEAM ENGINE COGENERATION
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Application

ÅWood mill

ÅRice mill

Å For very low capacity

ÅOverall efficiency: 80 ς90 % 

Fuel Usage

ÅSuitable Fuels: Coal, Petroleum, Biomass

STEAM ENGINE COGENERATION
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ÅScaled down turbine engines with integrated 

generators

Å25 - 200 kWe

ÅElectrical efficiency 25 - 30%

ÅUtilizing the exhaust stream yields efficiencies 

exceeding 90%

MICRO-TURBINE COGENERATION
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Application

Å Industries

Å Residential complexes, industrial buildings

Å Hospitals

Å Schools, hotels

Fuel Usage

Å Natural gas, Methane, Diesel, CNG, LPG

MICRO-TURBINE COGENERATION
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Case Study on Sugar Mill Waste 
Cogeneration Plant
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Owner/Developer   : Dan Chang Bio-Energy Co., Ltd.

Location : Dan Chang, Suphanburi, Thailand

Total Capacity : 41 MW cogeneration

Fuel : Bagasse, cane leaves, wood bark,rice husk

Major Off-takers : EGAT (SPP, 21 years, firm contract)

Mitr Phol Sugar Co., Ltd. (steam + power) 

Major equipment : Boilers - 2x120 tph, 68 bar, 5100C 

Turbine - 41 MW extraction-condensing 

Incentives : BOI privileges, EPPO subsidy

Financing : Project finance

CASE STUDY 1: 41 MW COGENERATION IN A SUGAR MILL
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FLOW DIAGRAM
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Case Study on Palm Oil Mill Waste  
Cogeneration Plant
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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 Off-takers : SESB (SREP, 21 years, firm contract)

TSH Plantation Sdn. Bhd. (steam + power) 

Major Equipment : Boiler - 80 tph, 58 bar, 4020C 

Incentives : Tax holidays, accelerated depreciation of 
CAPEX

Financing : Corporate finance

CASE STUDY 2: 14 MW COGENERATION IN A PALM OIL MILL
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Case Study on Rice Husk Cogeneration 
Plant
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Owner/Developer   : Kelang Beras Co., Titi Serong Sdn. Bhd.

Location : Perak, Malaysia

Capacity : 1.5 MW

Fuel : Rice husk

Major Off-takers : Internal use 

Major Equipment : Boiler - 12 tph, 25 bar, 3000C 

Turbine ς1.5 MW extraction-condensing

Paddy drier 

O&M : Internal

Financing : Corporate finance

CASE STUDY 3: 1.5 MW COGENERATION IN A RICE MILL
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FLOW DIAGRAM
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Case Study on Gas Engine Cogeneration 
Plant
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CASE 4: GAS ENGINE COGENERATION

Location : Thailand

Capacity : 3 x 2 MW

Fuel : Natural gas

Major Off-takers : Internal use 

Major Equipment : Gas engine generator    3 x 2 MW

Waste heat boiler  3 x 1.6 tph steam

Absorption chiller  3 x 360 tons(rt)

O&M : Internal
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A b s o r p t i o n  C h i l l e r

G a s-f i r e d  B o i l e r

A b s o r p t i o n  C h i l l e r

G a s-f i r e d  B o i l e r

FLOW DIAGRAM
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Case Study on Wood Mill Waste 
Cogeneration Plant
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Owner/Developer   : ECO Industrial Environmental Eng., Pte Ltd

Location : TuasView industrial Estate, Singapore

Capacity : 530 kW

Fuel : shredded wood chips

Major Off-takers : Internal use 

Major Equipment : Boiler ς15 tph, 22 bar, 2600C 

Turbine ς530 kW back-pressure  

O&M : Internal

Financing : Corporate finance

CASE STUDY 5: 0.5 MW COGENERATION IN A WOOD MILL
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FLOW DIAGRAM
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Case Study on Micro Turbine 
Cogeneration Plant
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CASE 6: MICRO-TURBINE IN A RUBBER GLOVES INDUSTRY

ωImplemented in 2002 in Malaysia

ωBowman micro-turbine

ω80 kW electricity

ωHot water up to 80 ÁC for leaching process
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ÅFor more details:

www.rcogenasia.com

ÅContact:

aruljoe.mathias@rcogenasia.com

balasankari@rcogenasia.com
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