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ABSTRACT 
 
Weather forecasts provide the basic information used in forecasting electrical loads and 
hydrologic inputs to reservoirs. A conventional approach in load forecasting accounts for 
seasonal trends, currently observed loads, and a random component based on the statistics 
of past electrical loads. Conventional hydrologic forecasting takes a similar approach but 
with added complexity from hydrologic behavior of the contributing basin and routing in 
the river systems. In both cases a single deterministic weather forecast is the basic input.   
 
HEPEX may change conventional hydroelectric practice by biasing the end user product, 
forecasts of electrical load or reservoir inflow, on sets of equally likely weather forecasts. 
Hydroelectric operating decisions will then require support from an Ensemble 
Optimization Procedure (EOP) that explicitly considers the set of forecasts (the 
ensemble) in recommending the best possible decisions at the current time. This paper 
demonstrates three practical EOP methods for planning and scheduling operation of a 
hypothetical reservoir for hydroelectric generation. 
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Reservoir Operation ObjectiveReservoir Operation Objective

• Maximize Benefits 

• Considering all of the possible 
futures in the Ensemble Forecasts

• How much water should be 
released from storage?
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OPTRISKOPTRISK
Monte Carlo Simulation at each 

Mathematical Programming Iteration

OPTSEQOPTSEQ
Optimize Each Member of the Ensemble 

Individually

OPTNOWOPTNOW
Globally Optimize Over the Entire Ensemble
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PLANNING with EnsemblesPLANNING with Ensembles
OPTRISK:OPTRISK:

• Develop the optimum fixed plan of operation 
over the entire time horizon.

• Consider risks inherent in the ensemble

• Display the risks for following that plan.

• Used to make agreements for future 
deliveries of water and power.
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• Determine a single optimum decision.

• Consider all possible future outcomes.

• Display the optimum probability 
distributions of future decisions.

• Used to keep operations on the PLAN as 
new ensemble forecasts arrive.

OPERATING with EnsemblesOPERATING with Ensembles
OPTSEQ & OPTNOW: OPTSEQ & OPTNOW: 
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1.1.OPTRISK SimulationsOPTRISK Simulations
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1.1.OPTRISKOPTRISK 
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Optimized Cumulative Revenue
Percentage Difference Between Two Methods
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ConclusionsConclusions

• All three methods have about the same 
value for the objective function

• All recommend about the same reservoir 
release at time NOW.

• OPTRISK ensemble = 1000 sequences

• OPTNOW/OPTSEQ ensemble = 8 sequences
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Maximum Objective FunctionsMaximum Objective Functions
• OPTRISK = 94,361 

• average of 1000 values

• OPTSEQ = 100,956
• average of 8 values

• OPTNOW = 100,826
• single value

 
 
 
 
 
 
 


