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Title 

An ex-post study of scenario tree based stochastic optimization for electricity production and trading in 

hydropower and pumped storage systems. 

Motivation 
 Managers of big hydro power plants face considerable dispatch problems due to the uncertainty of 

prices on the electricity markets and on reservoir water inflows. 

 The dispatch problem can be cast as a scenario tree based stochastic optimization problem. 

 The added value of stochastic optimization over deterministic optimization in dispatch planning is 

not well documented in the literature and potentially dependent on the parameters of the problem. 

 Decision Trees is a Munich based company that offers energy suppliers customized software and 

consulting services for the development and implementation of new valuation, modelling, and 

optimization approaches. 

Tasks 
 Perform an ex-post analysis in order to evaluate the performance of scenario tree based stochastic 

optimization against the deterministic method on real data. 

 Develop and evaluate different stochastic processes (e.g. Brownian motion, Poisson processes) for 

water inflows into reservoirs and implement parameter estimation routines in MATLAB. 

 Sensitivity analyses for parameters of price and inflow processes, analyses of different scenario tree 

configurations with regard to computing times. 

 The analyses will be performed using the Decision Trees software DT.HYDRO, a MILP-model for 

hydro power optimization, and a pre-existing scenario tree generation code. 

Organization 
 Advisors: Prof. Dr. David Wozabal, Ömer Kuzugüden (Decision Trees) 

 Language: English 

 Start: as soon as possible 
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