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Assumptions

● Policy Planning has a unique solution.   Define

● The set Z is non-empty and bounded

● Feasible set of the dual of Cost Assessment function is non-empty and bounded

● Forecasting function is continuous in both arguments

● Forecast parameter are in Θ, which is compact

● Forecast target Y_t which is stationary, ergodic and integrable

● Context X_t is a measurable function of Y_t

Result

Hence:                                        wp1, for 

For more

Convergence
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Linear models

Solution method: 
MILP

KKT based MPEC reformulation
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Solution method:
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•The ApplicationDrivenLearning.jl package presents an easy way of 

training models in the closed loop fashion.

The New Package
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•The ApplicationDrivenLearning.jl package presents an easy way of 

training models in the closed loop fashion.

The Package

Plan Model

Asses Model 

Forecast Network

Model Solution

Data Mode 

Flux Neural Net
or similar

JuMP model

JuMP model

X,Y matrices Gradient
NelderMead
Bilevel

Connects the 
structures

Optimized model 
parameters
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• Solution methods

• Bilevel Optimization: JuMP.jl + BilevelJuMP.jl

• Nelder Mead:             JuMP.jl + Optim.jl

• Gradient Descent:     JuMP.jl + DiffOpt.jl + Flux.jl

• Problem classes

• Linear & Quadratic

• Conic

• Non-Linear

• Other features

• MPI parallelism

• Solver agnostic (use your favorite)

The Package

ApplicationDrivenLearning.jl
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Application Driven Model 
for Load and Reserve
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Train

Model

Forecast Demand and 

Reserve

- Load Balance

- Network Flows

- Zonal Reserve
Requirement

- Reserve and Generation
Allocation

- Bounds

- Bounds

- Load Balance

- Network Flows

- Generation redispatch

- Policy Planning Cost
Generation, Reserve, Shed, Spill

- Real Time Cost Assessment

Generation, Reserve, Shed, Spill
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Case Study: 
Convergence of Objective

● LS-Ex (red)
Least-Squares load 
Exogenous reserves

● LS-Opt (blue)
Least-Squares load
Optimized reserves

● Opt-Ex (yellow)
Optimized load
Exogenous reserves

● Opt-Opt (green)
Optimized load
Optimized reserves
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Case Study: 
Convergence of Solution
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Case Study: 
Biased forecast
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Case Study: 
Multiple methods
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The end

● Method:
• Outperformed open-loop framework

• Optimal forecasts are BIASED

• Meaningful improvements even in very large-scale systems

• Can be used in practice

● Package:
• github.com/LAMPSPUC/ApplicationDrivenLearning.jl

• Friendly interface

• Multiple solution methods and solvers

• HPC Ready
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