Press Release
No. 083 | sur | June 26, 2017

Energy Planning: Improved Algorithms for DecisionMakers
The energy turnaround depends on how uncertainties are being dealt with – KIT conducts research
on the mathematics for energy system technology – new professor for stochastic optimization

KIT Energy Center: Having future in mind
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Power from regenerative sources is hardly predictable. Optimizing decisions despite
uncertain parameters is the focus of a new professorship at KIT. (Photo: KIT)

One of the success factors of the energy turnaround is how well
renewable energies are integrated into the overall system. This
affects network control, power plant planning, and electricity tariffs. Predictions as to how much energy from wind, the sun, or
water will be available at any given time in the future, depend on
a huge amount of correlated data. Professor Steffen Rebennack
from KIT uses applied mathematics in order to optimize databased decisions for and within future energy systems.
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The energy yield from regenerative sources such as wind power, photovoltaics, or hydropower is hardly predictable, even within short cycles. Clouds casting a shadow on a PV facility can have an immediate
influence, as well as heavy rain that changes the inflow into a water
reservoir. The challenge is to control the generation of energy from
various sources so that a stable supply of energy is ensured and the
operators have a baseline for economic planning.
“These uncertainties play an important role for operational or strategic
decisions expected from stakeholders in the energy industry, and
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therefore need to be taken in account for optimum decision-making,”
explains Rebennack, who is the new holder of the chair for Stochastic
Optimization at the Institute of Operations Research (IOR) of KIT.
This affects all scales, from the 24-hour electricity market to decisions
on long-term investments. The optimization specialist at KIT wants to
advance a new approach in fundamental research for optimizing decisions in the energy sector despite many uncertain parameters.
Sample scenario: A power plant operator needs to find out which
technology to go for in the long run. The decision is based on all hourly
spot market prices from a period of 20 years. This results in a total of
up to 30 million individual decisions that were all made against the
backdrop of different boundary conditions. To calculate such a huge
data volume, Rebennack adapts the “Benders decomposition” stochastic optimization model for energy system technology.
The model is named after the Dutch mathematician Jacques Benders.
Special algorithms decompose an overall set of individual decisions
into single questions and their different boundary conditions and then
analyze and recompose them. This procedure is repeated in recurring
loops, so-called iterations, until the data has been evaluated as realistically as possible and describe reliable scenarios.
“We use a classical solution procedure from applied mathematics
here,” Rebennack emphasizes. A successful test of his approach involved data from ERCOT (Electric Reliability Council of Texas), the
Texan energy utility company. This is a future-oriented approach not
only for the power industry, but also for the financial sector, for production planning and healthcare.
After studying mathematics at the University of Heidelberg, Steffen
Rebennack earned his doctorate at the University of Florida in 2010
and then conducted teaching and research in the USA at the Colorado School of Mines as Assistant Professor (2010-2015) and Associate Professor (2015-2017). He was appointed chair professor for
Stochastic Optimization at the Institute of Operations Research (IOR)
of KIT at the beginning of the summer semester 2017. Funds from the
returnee program of German Scholar Organization (GSO) and the
Carl-Zeiss Foundation (CZS) go to him personally and to KIT.

More about the KIT Energy Center: http://www.energie.kit.edu
Karlsruhe Institute of Technology (KIT) pools its three core tasks
of research, higher education, and innovation in a mission. With
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about 9,300 employees and 25,000 students, KIT is one of the big
institutions of research and higher education in natural sciences
and engineering in Europe.
KIT – The Research University in the Helmholtz Association

Since 2010, the KIT has been certified as a family-friendly university.
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