
Energy system 
challenges and the 
mathematics to 
solve them
RESULTS OF A BRAINSTORM ORGANIZED BY 
THE DUTCH PLATFORM FOR MATHEMATICS 

Our energy system needs to change from 
fossil-fuel based to one based on sustainable 
energy. This raises significant challenges, such 
as enhancing the resilience of the energy system 
against future (price) perturbations and further 
optimizing the use of the existing capacity.

This infographic identifies major areas where 
advances in mathematics and computing can 
lead to immediate and long-term solutions to 
the challenges around energy systems in the 
Netherlands and beyond. It is the outcome of a 
half-day brainstorm session of mathematicians 
with stakeholders in energy systems.

For each of the central challenges, mathematical 
research groups in the relevant fields are 
ready to contribute. To get the full whitepaper 
or to find potential collaborators, contact 
innovatie@platformwiskunde.nl

INTEGRAL GRID PLANNING
Long term planning is now a linear process that does not 

consider all the interactions between the various steps. It 

would be good to define and solve the overall problem, 

including multiple modalities (heat, electricity), 

decentralized networks, stochastics, behavioural 

models, market models and congestion.

PLANNING WITH UNCERTAINTY
Uncertainty makes planning difficult both on a 

strategic and on an operational level. Changing 

energy systems takes years if not decades. In the 

meantime, much can change (like the outbreak of a 

war that throws a wedge in the gas supply). And then 

the systems also need to be able to deal with the daily 

uncertainty like the varying supply of wind power and 

solar power. Dealing with all this requires making good 

decisions with very incomplete information.

DESIGN RULES THAT WORK
Local hubs can make the network more resilient and 

adaptive, but the local rules that apply (like who gets 

priority and who pays for what) need to be designed. 

These rules will also impact the control that network 

operators have. Designing functioning rules is essential in 

distributed energy systems.

SUPPORT FOR DAILY OPERATIONS
Energy system operators use tools to monitor, analyse 

and control the network. The current energy network 

is becoming more complex as next to traditional 

fossilbased there are also renewable energy sources 

(solar, wind, biomass) involved and the networks 

are becoming decentralized. As a result, the tools 

for daily operations need to evolve.
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