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I. Power Production from Biomass

Rankine cycle continues to be the main technology fro small 
scale CHP production.

Gasification of biomass, organic rankine cicle (ORC), stirling
engines are under R&D. Most of those has not reach 
commercial maturityn (Kirjavainen et al.; 2004).

i. Pile burners

ii. Grate-fired boilers

iii. Suspension-fired boilers

iv. Fluidized-bed boilers
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Source: Adapted from OPET Report 12. European Commission. Directorate Energy and Transport. (2004).

Emerging Gasification Technologies for Different Power Plant Size. 
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i. Pile Burners

☺ Fuel flexibility (humidity and size)  and simple design. 

/ Low boiler efficiency, poor combustion control.

ii. Grate-fired Boilers
Stationary sloping grate, travelling, and vibrating grate.

☺ Lower maintenance requirements.

/ Difficult control of the combustion, risk avalanching the fuel.

iii. Suspension-fired Boilers
Fuel fired as small particle- it burns while is fed into the boiler
☺ Fuel flexibility (humidity and size)  and simple design. 
/ Low boiler efficiency, poor combustion control.
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Plant Name Owner Fuel Power (MWe)

Arauco Arauco Generación S.A. Black licor (1) 33.0

Celco Arauco Generación S.A. Black licor (1) 20.0

Nueva Aldea III Cenelca Black licor (1) 20.0

Cholguán Arauco Generación S.A. Forest subproduct (1) 9.0

Valdivia Arauco Generación S.A. Forest subproduct (1)  61.0

Laja Energía Verde S.A. Forest subproduct (1) 8.7

Constitución Energía Verde S.A. Forest subproduct (1) 8.7

Licantén Arauco Generación S.A. Forest subproduct (1) 5.5

Nueva Aldea I Arauco Generación S.A. Forest subproduct  (1) 13.0

CFI Arauco Horcones Celulosa Arauco y Constitución S. Forest subproduct (2) 31.0

FPC Forestal y Papelera Concepción Forest subproduct (1) 10.0

Masisa Cabrero Masisa S.A. Forest subproduct (2) 9.6

CBB CBB Foprestal S.A. Forest subproduct (2)  6.3
Total (MWe) 236

II. CHP Under Operation in Chile
Base year 2007

(1) Energía Eléctrica. Informe Annual 2007. INE; (2) Declaración de Impacto Ambiental (www.seia.cl)
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Forwarding Comminution Transportation Storage

III. Costs of supply of Biomass
From Forest after Harvesting (Bidart and Berg, 2007)
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4.7 US$/(DM ton) 3.1 US$/(DM ton) 4.8 US$/(DM ton) 0 US$/(DM ton)

13 US$/(DM ton)

Just costs !! – without tax, profitability or 
others

Comminution and Transportation of Forest Residues

Metodology adapted from Production Technology of Forest Chips in Finland. Finland-VTT (2005)
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IV. Analysis of a Case of Study in Chile

Main components of a boiler-steam system.
Source: Adapted from Combined heat and Power Partnership. EPA (2002).
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CHP Process for a Comparative Analysis 
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Key Aspects for the Assessment

Number of CHP plant  : 4 with full M&E balance; 3 with general information 

Working hours               : 7,200 h/year.

Net electrical power      : 4 – 15 MWe

Steam to process            : 9 – 80 ton/hr ; 5 – 25 bar and between 150 °C– 250°C

Labor Cost : four shift of personnel
Non-Fuel Costs : water supply for boiler 2.50– 3.50 US$/m3

water supply for cooling 0.06-0.10 US$/m3

ash disposal 8-10 US$/ton; Sand 10-15 US$/ton
Fuel Costs : biomass with 13 US$/(DM ton)    
Maintenance Costs : general maintenance as a percentage of investment
Others     : insurance, permissions, e.g.
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Economic Assessment of CHP Plants
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•Effect of economy of scale is notorious

•Certainly technological cost is the 
highest  - it ranges between  16 and 48 %

IV Analysis of a Case of Study in Chile

•The fuel cost range is from 24 to 13 %

Small is beautiful…but 
big is more efficient
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V. Main Conclusions

•The cost range of electricity production by CHP is from 30 to 80
US$/MWe

(For the economic framework under study)

•Technological cost is the most significant, and it may represent
almost 50 % of the unitary cost of production of electricity.

•Cost of residual biomass is still high in comparison with “residues “
commonly used to co-genenerate.
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VI. Further Analysis

•What is the “break-point” with the most competitive analogous 
technology of cogeneration?

•What is the current situation concerning price market?

•Which  is a reasonable strategy of commercialization of electric
energy under this scenario?

Cogeneration Using Residual Forest Biomass- A Comparative Analysis of 
Prices  (III) 
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