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Research area

Sources

Extraction
Treatment

Transmission
Storage

Conversion
Technologies

Currencies

Distribution

coal oil naturalgas sunlight uranium wind biomass

coal mine hydro dam oil rig uranium mine forest management
gas separation coal benefication gas liquefaction

oil & gas pipeline tanker railway truck barge oil storage tanks
pumped hydro

hydro station thermal power plant oil refinery  nuclear power plant

photovoltaic cell wind converter biomass gasifier SMR synfuels

electricity gasoline jet fuel solids methanol methane hydrogen heat

electricity grid gas grid district heat grid truck dewar railway barge

Service
Technologies

automobile light bulb furnace microwave TV aircraft stove fuel
cell manufacturing plant

transportation =~ communication  keeping food health security
warm/cold care

What
Nature
Provides

Energy
Sector

What
People
Buy



Energy Technologies




Technologies in fuel supply sector

Fuel extraction (coal mines, oil-wells);

Fuel cleaning (coal washing);

Fuel enrichment (enrichment of nuclear fuel);

Fuel fabrication (nuclear fuel; peat briguettes);

Fuel conversion (refineries, conversion of spend nuclear
fuel into nuclear fuel);

Fuel transportation (by road, railway, ships, pipes);

Fuel distribution (by road, pipes);

Fuel import (oil terminals, coal terminals);

Fuel export (oil terminals, coal terminals);



Technologies in energy production sector

Power plants (oll, coal, nuclear, hydro)
Boiler-houses;

Refineries;

Electricity transmission and distribution networks;
Heat transmission and distribution networks;

Flue gas cleaning equipments;



End use technologies

Technological lines of various industries;
Variuos houshalt devices;
Agricultural machines;

Transportation means;



Representation of technologies in energy flow network
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Energy technologies in MESSAGE term (1)

Technologies having no input;

Technologies having single input and output;

Technologies having single input and multiple outputs
(with fixed or free energy shares);

Technologies having multiple input and single outputs
(with fixed or free energy shares);

Technologies having multiple input and multiple outputs

(with fixed or free energy shares);



Energy technologies in MESSAGE term (2)




Peculiarities of technologies (1)

Seasonal variation

e \Water inflows

Mandatory releases
Storage capacity

Probabilistic availability

Can be linked with storage or
back-up systems



Peculiarities of technologies (2)

Multiple inputs and outputs

Fixed or flexible proportion of fuel inputs
Or energy outputs

Seasonal limits on fuel use

Efficiency may vary with fuel

Emissions dependent on fuel use

Environmental regulation



Peculiarities of technologies (3)

«Seasonal variation in capability
L_imits on production or fuel input
sEfficiency varying with time
«Costs varying with time

Capacity constraints

Market penetration



Data entries for energy technologies in MESSAGE (1)
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Data entries for energy technologies in MESSAGE (2)
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Data entries for energy technologies in MESSAGE (3)
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