
Optimization of Electrical Production

The production of electricity in France is optimized everyday
with the help of a mathematical software developed at Inria,
in collaboration with EDF R&D. Substantial performance is
achieved, in terms of robustness, computation time and overall
production cost.
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Thermal Units

� Control variable = outputp

� Off or On

� 0< pmin 6 p 6 pmax

� Minimum duration at given level

� May or may not produce spinning reserve

� Rampingconstraints when changing level

� etc.

toocomplexbutdiscretized (4 values:0; pmin; pinter; pmax)

=) amenable todynamic programming

Hydro-Valleys

� Control variable = �oww through turbine

� Laket+1 = Laket + Raint + (w#)t� � � (w#)t

w#, w#: incoming, outgoing �ows;� : delay between lakes

� 9 w < 0: pumping upstream

� Nominal turbine speeds=) w discrete2 f 0; w1; w2; w3g
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=) amenable tolinear programming
+ postprocessing to adjust �ows

Solution Approach

Problem = Large-scale +Heterogeneous

toocomplexbutdecomposablevia Lagrangian duality
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For givenu, this isn independentproblems!

Centralized pricesu

Decentralized productionspi(u)

New Problem

Compute adequate pricesto recover ignored constraints

Duality theory: this is to maximize aconcavefunction ofu
P
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�

Bottomline
� Only heuristicsuboptimalproductionsBUT:

� Relevant information onmarginal prices

� Lower boundon optimal cost

Illustration

� Typical demandover two days

70 000 MW

35 000 MW

Friday Saturday

� Computed pricesu

Friday Saturday

� Demand mismatch
P

i pi � d

+30 MW

-15 MW

Friday Saturday

� CPU time 10min Sun Blade 900MHz
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