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Klaus Illum: A future viable energy system in Denmark

- If such a system may ever come into existence
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The exponential growth in 
the world’s population could 
not have taken place without 
the concurrent exponential 
growth in the consumption of 
fossil fuels and the 
consumption of artificial 
fertilizers. (Nitrogen 
fertilizers made from natural 
gas.)
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The higher the rise, the steeper the fall

The more money oil companies invest in exploration and extraction, 
the more is invested in oil consumption (cars, etc. ) and the worse the 
situation when the extraction peaks.                                                               4



SESAM
The Sustainable Energy Systems Analysis Model

is a generic, multi-scenario modelling system.

A particular model – e.g. SESAM-DK – consist of 
a database (next slide) and a system of programs 
for the computation, documentation and 
environmental and economic comparison of 
alternative scenarios for the future development 
of the energy system in question.



The preparation of a SESAM database



Energy Sources Energy Conversion and  Transmission End-use
The SESAM Energy Systems Concept

The class of SESAM systems is defined by the conten ts and 
structure of a SESAM database



It’s true that
• 1 litre of water + 1 litre of whiskey + 1 litre of 

milk makes 3 litres.
Likewise:
It’s true that
• 1 GJ of oil + 1 GJ of electric power + 1 GJ of 

heat from a solar collector makes 3 GJ.
But the summations are irrelevant for any 

practical analysis. 
The energy statistics upon which energy 

policies are based consist of such irrelevant 
summations (Gross energy consumption, 
renewable energy totals, etc.) 
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What is the fuel consumption/CO2-emission to be ass igned to 
households? To district heating? To transportation?  To industries?

Fuel

Heat

Solar heating

Cogeneration with 
heat pumps

Electro
lysis

Boilers

Photovoltaic

Seasonal heat storage

Fuels:

Waste 
heat

Electric/
hybrid 
cars

Hydrogen

District heating

Solar panels
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Scenarie LG:

RELATIVE MARGINALE ÆNDRINGER:

Brændselsforbrug, excl. brint PJ/PJ
LG                           2007     2012     2016      2020     2030
Nettovarmeforbrug, ialt      1.07     1.03     1.02      1.02     1.19
El-forbrug ialt              2.50     2.33     2.22      2.11     1.56
El-prod.,vindmøller         -2.55    -2.37    -2.25     -2.20    -1.81
Koll.solfanger varmeprod.                     -9.66     -0.31    -0.28
Solfanger varme, indiv.     -1.52    -1.45    -1.40     -1.34    -0.90

CO2         1000 tons pr.år/PJ
LG                           2007     2012     2016      2020     2030
Nettovarmeforbrug           57.17    53.92    47.86     42.06    44.48
El-forbrug ialt            204.42   174.45   152.30    152.42   107.08
El-prod.,vindmøller       -204.76  -168.03  -153.33   -152.99  -112.51
Koll.solfanger varmeprod.                              -8.97   -25.66
Solfangervarme, indiv.     -94.38   -80.16   -66.55    -54.12   -36.78
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The report (preprint in Danish) from which the grap hs 
have been extracted may be found on my website:

www.klausillum.dk


