Power Scheduling in a Hydro-Thermal
Generation System under Uncertainty

Matthias P. Nowak and Werner Romisch

Institute of Mathematics
Humboldt University Berlin
10099 Berlin, Germany
www-iam.mathematik.hu-berlin.de/ romisch

We consider a power generation system comprising thermal and pumped-
storage hydro plants, and introduce a model for its weekly cost-optimal opera-
tion. Due to the uncertainty of the load, the mathematical model represents a
dynamic (multi-stage) stochastic program. The model involves a large number
of mixed-integer (stochastic) decisions, but its constraints are loosely coupled
across operating power units ([?]). The coupling structure is used to design a
stochastic lagrangian relaxation method, which leads to a decomposition into
stochastic single unit subproblems ([?], [?]). Extending our earlier work in [?]
we develop an algorithm for solving the mixed-integer dynamic stochastic pro-
gram which consists of the following parts: approximation of the uncertain load
by a scenario tree, a bundle method for solving the nondifferentiable concave la-
grangian dual problem ([?]), efficient algorithms for solving the stochastic single
unit subproblems (a network flow algorithm and stochastic dynamic program-
ming, respectively) and a lagrangian heuristics for finding a ”good” primal solu-
tion. We present numerical results for the operation of a real power generation
system.
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