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It is the technological chain which allows the primary energy resources to be 
converted and transported for use by the consumers.

We call the schematic representation of an energy supply chain:

Reference Energy System
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Energy supply chain
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Sample Reference Energy System
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Energy technology

Technology

Output commodity
• Demand level & type
• When is it needed
• Energy content
• Production targets
• Export targets
• Impact

Input commodity
• Source
• Quality
• Availability
• Price
• Domestic availability / 

import capability
• Impact Techno-economic-environmental characteristics

• Capital cost
• Variable & Fixed Operating costs
• Emission factor
• Efficiency
• Energy intensity
• Availability
• Capacity factor
• Lifetime 
• Ramping capability
….



Techno-economic-environmental characteristics
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Costs
• Fuel

• Otherconsumables(e.g. chemicals, 
detergents, etc.)

• Salaries

• Taxesand insurance

• Fixedfuelcosts

• Depreciation

• Returnon investment

• Otherone-timefixedcharges

Cost of energy 

Operation and 
Maintenance 

costs

Capital costs

Variable O&M 
costs (VOM)

Fixed O&M costs 
(FOM)

Fixed investment 
charges



2017-09-23 Oil, gas and coal 6

Costs
• Fuel

• Otherconsumables(e.g. chemicals, 
detergents, etc.)

• Salaries

• Taxesand insurance

• Fixedfuelcosts

• Depreciation

• Returnon investment

• Otherone-timefixedcharges

• Social costs

• Environmentalcosts

Techno-economic-environmental characteristics

Cost of energy 

Operation and 
Maintenance 

costs

Capital costs

Variable O&M 
costs (VOM)

Fixed O&M costs 
(FOM)

Fixed investment 
charges

Externalities
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Emission factor. Quantity ofemission ofsubstancex per unitproductionofoutput 
commodity.
Efficiency. Quantity ofproducedoutput commodityper unit input commodity.  
Energy intensity. Quantity of required input commodityper unitproducedoutput 
commodity (reciprocalof the efficiency).
Availability. Ratiobetweenthe maximum number ofhours in oneyear a technologycan
workat its full capacityand the total number ofhours in oneyear (8760).
Capacityfactor. Ratiobetweenthe productionofoutput commodity in any time interval
and the maximum productionthe technologycouldachieve in the same time interval.
Lifetime. Number ofyears a technology is able to producethe output commoditybefore
being decommissioned.
Rampingcapability. Maximum rate at whicha technologycanvary itsoutput.

Techno-economic-environmental characteristics
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