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DER Generation Estimation
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amount of curtailed energy by providing a better accuracy
20 - “backcast” comparing to the current strategy of assuming fixed
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Estimation Process & Datasets
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Feature Selection

cov(X'Y) _ E[(X — u)(Y — puy)]

Features Abbreviation pxy = corr(X,Y) = ey 000y
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DER Forecasting Techniques
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Methods

Machine
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Linear Regressor (LR)
Advantages: Simple and computational efficiency
Drawbacks: Severely affected by outliers, low performance

Support Vector Regressor (SVR) 1
Advantages: Fast convergence speed and memory
efficient

Drawbacks: Sensitivity to noise xy

X2

Long Short Term Memory Network (LSTM) ®
Advantages: Useful in time series predictor A
Drawbacks: Slow computation ®
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Random Forest Regressor (RFR) / f\ N
Advantages: Fair degree of influence by outliers, m\ e m

high accuracy
Drawbacks: Computationally intensive

N
y
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Numerical Performance

Criteria used in evaluating performance of different forecasting models:

LR SVR  LSTM RFR | — RPR Estimation
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MAE: Mean Absolute Error MAE(y,§) = %Z?’:—llyi — Vil
MSE: Mean Squared Error MSE(y,y) = 12’-\’—_1(%‘ —9:)?
MAPE: Mean Absolute Percentage Error MAPE(y,y ) = ZN 1 vl

max(e,y;)
where ¢ is an arbitrary small yet strictly positive number to avoid undefined results when vy is zero.

95% confidence interval
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Curtailment Analysis of May 1st

On May 1st, 2021, between 8:30 AM and 12:00 PM,
the first control event since the deployment of
DERMS occurred.

PV generation estimation is applied to estimate the
amount of energy curtailed:
* Calculation of curtailment in event n at interval t
(difference of the estimated generation and the
curtailed output):
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Conclusions and Future Work

Conclusions:

* Current Strategy: Fixed generation

* New Strategy: PV generation estimation - Higher Accuracy

* Select PAI, Ambient Temperature, Wind speed, and humidity as features used in “backcast”
* Results demonstrated that Random Forest Regressor presents the best performance

* Analysis of curtailment events on May 1%t reveals that the curtailed energy is a small percentage of total
generation

Future Work:
* Test the algorithm with the data of the whole year 2021 once the data is ready
* Implement the algorithm to the Metrics and Valuation Process to improve the accuracy
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