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Energy production and management is becoming of increasing importance in the process industries. In this presentation I will address the unit commitment problem. Given a network of power generators, the unit commitment problem is concerned with finding how much power each unit should generate for a given demand, while minimizing the total operational costs, which are generally expressed in nonlinear form. This problem is generally evaluated over a multi-period time and includes the decisions of switching units on or off at a given time period. The problem is subject to additional constraints including a time-variant power demand, spinning reserves, ramp limits, fuel constraints, up- and down time limits, and environmental constraints. In addition, the problem can be extended by incorporating the issue of volatility and intermittence in power production, e.g. by the addition of renewable power sources to the network in such case the problem can be expressed as a multi-stage stochastic problem.


Often the unit commitment problem is formulated as a non-convex MINLP, which is computationally expensive to solve. To circumvent this problem, I have reformulated the problem as a convex MIQP and derived the relevant constraints using propositional logic. I evaluated a specified case from the literature. First a deterministic case, where the demand load over time is known is solved. Next, the model is extended to a stochastic version, where a number of scenarios are postulated for the demand load. This problem is solved as a single-stage stochastic problem (only here-and-know decisions.) Subsequently this problem is evaluated as a two-stage stochastic problem, where the decision on the units that are committed is decided in the first stage (here-and-now) and while the quantity of power of the committed unit is determined in the second stage (wait-and see).

 
Numerical results are presented using several methods (e.g. CPLEX for MIQP, and DICOPT, SBB for MINLP). It is shown that proposed MIQP reformulation can be solved much faster than previous models reported in the literature. Furthermore, the stochastic programming versions can be effectively handled with the proposed formulation.

