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In the project CHPswarm we investigated the role, 
Combined Heat and Power (CHP) or cogenera-
tion may play in the future Swiss energy system. 
Four research groups * were involved in this study 
which was supported by the Swiss Federal Office of 
Energy and the Swiss Electric Research Funds. CHP 
refers to an energy conversion process, producing 
both useful heat and electricity (or mechanical 
work) at the same time. In principle, both combus-
tion engines and fuel cells could form the heart of 
a CHP system. In this project we have however con-
sidered only gas-fired inter-
nal combustion engines 
because of their inherently 
fast response time and thus 
superior flexibility to bal-
ance periods with very low 
solar irradiation. The prima-
ry interest was the energy 
systemic potential of a whole 
swarm of distributed, local 
CHP plants, under the prem-
ise that biogenic resources 
are the only admissible fuel 
sources (i.e. no natural gas). 
To that end, a set of detailed, 
regional case-studies for three Swiss cantons was 
combined with energy-economic modelling on 
the national level. The case-studies investigated 
the biomethane production potentials within 
the boundaries of the study region. In addition, 
detailed data on the spatial and temporal avail-
ability of solar photovoltaic power was obtained on 
the basis of sophisticated Geographic Information 
Systems (GIS). Then, softly coupled simulations 
of the swarm, the buildings energy demand and 
industrial processes they provide with heat and 
the electric grid were run to explore the techni-
cal feasibility of installing and operating such a 
swarm in detail. Finally, on the national level, the 
competitiveness with respect to other technologies 
such as combined cycle gas-turbines (CCGTs) were 
explored in energy economic scenarios. 
Exemplarily, in the case-study of Lucerne, it was 
shown that a swarm consuming all the biogenic 

resources in the canton can provide around 100 
MW of electrical peak. Even though the operation 
units were operated completely agnostically of the 
state of the electric grid (i.e. local bottlenecks), no 
capacity constraints in the grid were exceeded at 
any time. This held true also for larger swarms, 
consuming more than the estimated biogenic 
potential. The analysis showed that within the 
constraints of biomethane availability the annual 
heat production from well-designed CHP swarms 
covers only a fraction of 12 to 18 % of the heat 

demand present in the gas-grid service area. This 
means that even under the expected mid-to-long 
term reduction of heat consumption of buildings 
there is still sufficient demand for the operation of 
such swarms on renewable fuel basis.
Finally, the economic analysis revealed that CHPPs 
are to play an important role if natural gas prices 
become high, or climate policies very stringent. 
Otherwise, they mostly complement other assets 
in the heat, electricity and grid services mar-
kets, with main competitors primarily being other 
renewables, Combined Cycle Gas Power Plants, 
heat-pumps and hydropower. 
More details can be found in the study report 
which is momentary in press and can be obtained 
through Philipp Vögelin voegelin@lav.mavt.ethz.
ch or +41 (0) 44 632 07 96.
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