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Background: Power System Operations

* Operations in Open-Loop Predict-then-Optimize (O-PO)
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* Lower Operation Cost < Better Operation Economics



Motivation: Flaw in Open-Loop Process

* More Accurate Prediction = Lower Operation Cost

MAPE: Mean absolute percentage error
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Point A vs Point B
Worse error enables
better operation
economics.

Why?
Systems are complex.

The accuracy-economics
relationship is nonlinear.

35% O-PO ignores this.



“In many real-world applications, the ultimate goal is not to make good
predictions, but rather to use the often noisy predictions to make good
decisions.”

---- Yoshua Bengio

in Using a Financial Training Criterion Rather than a Prediction Criterion,
1997



Our Idea: Closed-Loop Predict-and-Optimize

Open-Loop Closed-Loop
Predict-then-Optimize (O-PO) ' Predict-and-Optimize (C-PO)
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o Train predictor with accuracy criterion | o Train predictor with cost criterion

o Open-loop and accuracy-oriented o Closed-loop and cost-oriented



C-PO.v1: Train Cost-Oriented Predictor H

N
mbl{nﬁzkzlSPO £0SS},

o SPO foss = |Operation Cost(H) — Operation Cost?ertect]

Operation CostPerect js resulted by error-free prediction.
o Measure operation cost increment caused by predictor H.

o Predictor H learns to generate cost-oriented predictions
that can make the operation cost lower.



C-PO.v2: Bilevel Training for Predictor H
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C-PO vs O-PO on Real-World Dataset

0.6
5 RES realization —Raw prediction in O-PO Tailored prediction in C-PO
£ 04
Q
; \
o
o (0.2 \
g
Ll \\/\
0.0 :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour
Type of Mean Absolute Percentage Error Root Mean Square Error
Prediction (MAPE) (RMSE)
Accuracy-Oriented 39% 130MW
Cost-Oriented 34% (Better) 149MW (Worse)




C-PO vs O-PO on Real-World Dataset
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Takeaways

* Key Points
o Prediction is to improve the operation performance instead of accuracy.
* Thinking
o Use reinforcement/deep learning to do closed-Loop predict-and-optimize?

o Reliability-oriented prediction?
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