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Agenda

Introduction to electric load forecasting
Grid-level forecasting
Customer meter forecasting

Q&A
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Electric load forecasting at all levels: Regional
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Electric load forecasting at all levels:
Grid (feeder)
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Electric load forecasting at all levels:
Household
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Why is load forecasting important
at the feeder level?

« Operational planning

« Facilitating non-wire alternatives

« Demand response

« Optimizing utility-owned energy storage
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Business vison, proposed solution,
and benefits

Vision Solution Benefits

Building an accurate two- Managed AWS « Automatically solve complex

week-ahead forecast for each ML service forecasting problem

individual feeder load

* Up to 50% improvement in
accuracy over traditional
methods

o Utilize built-in features
(weather, holidays)

 No need for dedicated data

scientists
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Amazon Forecast: Fully managed ML service
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Core features of solution

Evaluation
and
Visualization
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On premises

Z|El

AWS Cloud

ETL and - Amazon S3
data lake (raw target

Eil=|

Raw data
(1000s of .xlsx
file)

L

Pl server

-

s A sesnnnnannnnnnns

1

i data)

@

Amazon S3 AWS Lambda Amazon SQS AWS Lambda
(raw zone) (extract target data) (data scrubbing)

Amazon S3
(clean data)

AWS Glue
Data Catalog

%.

Amazon SQS AWS Lambda Amazon S3 AWS Lambda
(reformat for  (forecast (invoke step
forecast) format) function)

.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

Evaluation and visualization
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Example of evaluation visualization
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Customer-level load
forecasting
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Customer expectation: Major driver
for customer-level load forecasting

Top 3 customer expectations
Accenture study, 2013

) Personalized advice on
| could take to reduce my bill

2 Personalized advice on
) that | could purchase

to help me reduce my bill

Microgeneration products to generate enes

Increased functior

3) Early when my
bill might be higher than
normal
aWwWs
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Other use cases addressed by customer-level
load forecasting

/k{;) * Grid management and
Q Distributed energy ana l.yt| cS

= resources (DERs)

* CVR¢,, and demand
reduction estimation

Substation

transformer
(start of feeder)
« Abnormality detection
 Grid model tuning
Smart meters =
Smart meters Smart meters SRR
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Meter Data Analytics Quick Start

ENABLES FOUR USES CASES, INCLUDING RESIDENTIAL LOAD FORECASTING

— MDA Quick Start enables four initial use cases

Utility Meter Data Analytics on AWS

Gain insights from data from smart wtility meters

——¥
Actual usage Forecasted Unusual Momentary
energy usage usage alerts outage
heat map

https://aws.amazon.com/quickstart/architecture/utility-meter-data-analytics-platform/

https://aws.amazon.com/blogs/industries/aws-releases-smart-meter-data-analytics-platform/
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https://aws.amazon.com/blogs/industries/aws-releases-smart-meter-data-analytics-platform/
https://aws.amazon.com/blogs/industries/aws-releases-smart-meter-data-analytics-platform/
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AWS MDA Quick Start, architecture (release 1)
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AWS MDA Quick Start, architecture (release 1)
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Model training

Weather data

AWS Lambda

Amazon SageMaker
model training

Amazon SageMaker
endpoint creation
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DeepAR: Forecasting with deep autoregressive
recurrent networks

- Supervised learning algorithm for forecasting scalar time series using recurrent
neural networks (RNN)

- Train a single model jointly over all of the related time series
- Use one or more “target” time series as input (Null values are accepted!)
Optionally, use categorical or dynamic feature sets

If a model is trained using any categorical or dynamic features, we must provide these for
inference

- Use the trained model to generate forecasts for new similar time series
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Hyperparameter tuning

« Perform automatic model tuning with Amazon SageMaker

Define tunable hyperparameters, a range of values for each, and an objective metric, and let Amazon
SageMaker do the rest!

« Tunable hyperparameters with the greatest impact for DeepAR

Epochs: The maximum number of passes over the training data

Context_length: The number of time points that the model gets to see before making the prediction

«  Objective metrics
. Root mean square error (RMSE): recommended for automatic model tuning
«  mean_wQuantileLoss
« final_loss
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DeepAR: Best practice recommendations

- Pass entire datasets for training, testing, and inferences, regardless of
context_length

- Avoid using very large values (>400) for the prediction_length
« Recommend training a DeepAR model on as many time series as are available

« As a starting point, recommend setting context_length to the value used
for prediction_length
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Demo dashboard
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Thank you!

Pedram Jahangiri Abhineet Parchure
ipedram@amazon.com parchua@amazon.com
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