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The Hydro Unit Commitment & Scheduling Problem

Find the optimal scheduling of
several plants with multi-unit
pump-storage hydro power
station.
Short term.
Assumptions: forecast electricity
prices and inflows, price-taker.
16.4 % of the total energy
produced worldwide.
71 % of all renewable electricity.
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HIG: Hydro unit commitment Instances Generator

To the best of our knowledge, no instances testbed available for
HUC

Useful to the community to compare methods

Open-source code to generate a large number of instances:

http://www.lix.polytechnique.fr/Labo/Dimitri.
Thomopulos/libraries/HIG.html
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Where and how to download the HIG code
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How to compile and run the HIG code
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Instance file name description

For example, Suviana 040405 168 3 2 000 000 304 304 stands for:
Name of the reservoir
Date considered for the inflows and electricity prices in the format
YYMMDD
Time horizon duration
Number of operational points of the turbine/pump unit
Number of levels of water volume considered
Modification of the default lower bound on the water volume
Modification of the default upper bound on the water volume
Modification of the default water volume at time step 0
Modification of the default target water volume at the last time step
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The AMPL files: hydro scaling.run
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The AMPL files: hydro scaling.run
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The mathematical model: hydro scaling.mod

Independent variables:
For each time step t and each unit j( turbine or pump): water
flowjt ;
For each time step t : spillaget ;

Dependent variables:
For each time step t : water volumet in the basin;
For each time step t and each unit j( turbine or pump): powerjt
(generated or consumed).

Plus auxiliary variables for modeling discontinuities, linearization, etc.
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The mathematical model: hydro scaling.mod

Physical constraints:

Water flow balance equations
Respect allowed operational points: (dis-)continuous, discrete,
turbine/pump related
Forbid of simultaneous pump and turbine mode
Power production depending on water flow and head effect
Minimum number of periods to be spent in a status by the unit
(minimum starting up/down times)
spillage
...
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The mathematical model: hydro scaling.mod

Strategic (soft) constraints:

Ramp up/down bound constraint
Load balance equations constraints
Minimum release of water per period
Minumum final reservoir level

Objective function:

Maximize the profit
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CPU time as a function of the # of time steps
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CPU time as a function of the # of operational points
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CPU time as a function of the # of water volume levels
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CPU time as a function of the difference between the
initial water volume and the target water volume
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CPU time as a function of the difference between the
upper and the lower bound on the water volume
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CPU time as a function of the # of variables
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CPU time as a function of the # of binary variables
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Conclusions

Beta version, we hope to have feedback and contributions
Enrich the variaty of potentially generated instances (different
valleys, reservoirs, turbines, pumps, etc)
Enrich the list of available mathematical models (comparison)

Thanks!
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