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ABSTRACT:

Human conflict, geo-political crises, terrorist attacks, and natural disasters can turn large parts of
energy distribution networks off-line, creating unexpected congestion in the remaining
infrastructure. Given the importance of the security of natural gas supply, we need models that
enable the management of network congestion at the scales of continents, countries and urban
areas, especially during crises. Here we introduce a decentralized model of congestion control to
explore the effects of removing supply or transit countries from the network, and of supplying
Eastern Europe from Norway and the Netherlands during a hypothetical crisis with Russia. The
model reproduces the large scale features of gas transport in Europe, and also allows us to
predict the spatial pattern of network congestion during a crisis.
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