INSTITUT NATIONAL

| RINRIA Optimization of Electrical Production

ET EN AUTOMATIQUE

The production of electricity in France Is optimized evexyd
with the help of a mathematical software developed at Inria, Solution Appr()ach
In collaboration with EDF R&D. Substantial performance iIs
achieved, In terms of robustness, computation time ancafver

quct Problem = Large-scale Heterogeneous
production cost.

too complexbut decomposablevia Lagrangian duality
T

Notation — French Model min () —u-Sp Somd

nuclear 80% “orice”
— thermal

e n |~ 200| existing power units fuel+coal 3% For givenu, this isn independenproblems!
— hydro-valleys 17%

Centralized prices
e 1" |= 90| time periods (2 daysx 48 half-hours)

e Production schedulg = (p;.....p/) € P, of unit:
technological constraints

e Production cost;(p;) of unit: (fuel+coal only)

e Demand (known)' at timet — includingspinning reserve

min chz(pz) : SUbj@Ct to Zng > dt, t=1,...,7T

pel P Decentralized productions(u)
Thermal Units New Problem
e Control variable = output Compute adequate pricet recover ignored constraints
e Off or On Duality theory this Is to maximize @oncaveunction ofu

o () < Pmin € P < Pmax 2 Cl(pl(u» — U- (Zzpl(u) _ d)

e Minimum duration at given level Bottomline

e May or may not produce spinning reserve e Only heuristicsuboptimaproductionsBUT:
e Rampingconstraints when changing level e Relevant information omarginal prices
e efc. e Lower bouncon optimal cost

too complexbutdiscretized (4 values:0, puin, Pinters Prax)

—> amenable talynamic programming |||UStratiOﬂ
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e Computed prices
e Control variable = flowv through turbine

o Laké™ =Laké + Rairf + (w!)™™ — (w)! Fiday Satrdsy
w', w|: incoming, outgoing flowss: delay between lakes .
e Jw < 0: pumping upstream |
e Demand mismatcly; p; — d N
e Nominal turbine speeds= w discrete € {0, w;, wo, w;} 05 B _"'4" »\<I | )
Friday Saturday
A\ power
too complexbut
tolerablecontinuousapproximation . e CPU time 10min Sun Blade 900MHz
— amenable tdinear programming Bipop — Claude Lemarechal

+ postprocessing to adjust flows Work initiated by the former research teams Promath, Numopt




