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Electric load forecasting at all levels: Regional
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Electric load forecasting at all levels: 
Grid (feeder)

Feeder

Substation      Commercial

customer
Residential

customer
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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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Vision Solution Benefits

Building an accurate two-

week-ahead forecast for each 

individual feeder load

Managed AWS

ML service

• Automatically solve complex 

forecasting problem 

• Up to 50% improvement in 

accuracy over traditional 

methods

• Utilize built-in features 

(weather, holidays) 

• No need for dedicated data 

scientists

• Scalable and Automated

Business vison, proposed solution, 
and benefits
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Amazon Forecast: Fully managed ML service

Amazon Forecast

Customized

forecasting

API

Related data

custom events (outage, 

maintenance)

Item metadata

number of customers

Historical data

energy demand, load

Built-in datasets

(holidays, weather)

Omnys

Foxconn Anaplan

CASAONEO Motor
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ETL

1

Forecast

Monitoring 

and 

Notification

Evaluation 

and

Visualization

2 3 4

Core features of solution
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On premises

Raw data

(1000s of .xlsx 

file)

Amazon Forecast

Step functions 

Import data

Train predictor 

Generate forecast

Forecast (ML)
2

Monitoring and notification

Amazon SNSAmazon CloudWatch

3

Evaluation and visualization

Amazon AthenaAmazon 

QuickSight

Notebook

S3 (forecast

results)

4

AWS Glue

Data Catalog

Amazon SQSAmazon S3 

(raw zone)

ETL and 

data lake

Amazon S3 

(raw target 

data)

Amazon S3 

(clean data)

Amazon S3 

(forecast 

format)

AWS Lambda

(extract target data)

Amazon SQS AWS Lambda

(data scrubbing)

AWS Lambda

(reformat for 

forecast)

AWS Lambda

(invoke step 

function)

1

AWS Glue

Data Catalog

PI server

Sensors

AWS Cloud
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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

Personalized advice on actions

I could take to reduce my bill“ ”
Personalized advice on  products 

and services that I could purchase 

to help me reduce my bill

“
”

Early notifications when my 

bill might be higher than 

normal

“
”
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Other use cases addressed by customer-level 
load forecasting

Substation

transformer 

(start of feeder) Capacitor 

bank

Smart meters
Smart meters Smart meters

Smart meters

• Grid management and 

analytics

• CVRfactor and demand 

reduction estimation

• Abnormality detection

• Grid model tuning

Distributed energy 

resources (DERs)

DERs

DERs
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Meter Data Analytics Quick Start 
E N A B L E S  F O U R  U S E S  C A S E S ,  I N C L U D I N G  R E S I D E N T I A L  L O A D  F O R E C A S T I N G

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

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/
https://aws.amazon.com/blogs/industries/aws-releases-smart-meter-data-analytics-platform/
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Batch 

data sources

Customer 

information 

system (CIS)

Meter Data 

Management 

System 

(MDMS) 

Metering 

headend 

Weather data
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Customer 

information 

system (CIS)

Meter Data 

Management 

System 

(MDMS) 

Metering 

headend 

Weather data

Batch 

data sources

AWS 

Storage 

Gateway

AWS 

DataSync

AWS 

Transfer 

for SFTP 

Ingest
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Store: meter data lake

Raw data

Amazon S3

AWS Glue

AWS MDA Quick Start, architecture (release 1)

Cleaned data

Amazon S3

AWS Glue

Customer 

information 

system (CIS)

Meter Data 

Management 

System 

(MDMS) 

Metering 

headend 

Weather data

Batch

data sources

Data catalog

AWS Glue Data Catalog

Curated 

data lake

Amazon S3

AWS 

Storage 

Gateway

AWS 

DataSync

AWS 

Transfer 

for SFTP 

Ingest
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Serve

Data warehouse

Amazon Redshift

Data lake query

Amazon Athena

AWS MDA Quick Start, architecture (release 1)

Customer 

information 

system (CIS)

Meter Data 

Management 

System 

(MDMS) 

Metering 

headend 

Weather data

Batch

data sources

ML pipeline

Continuously train 

ML model

Store: meter data lake

Raw data

Amazon S3

AWS Glue Cleaned data

Amazon S3

AWS Glue

Data catalog

AWS Glue Data Catalog

Curated 

data lake

Amazon S3

AWS 

Storage 

Gateway

AWS 

DataSync

AWS 

Transfer 

for SFTP 

Ingest
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Predictions

Amazon 

SageMaker

Consume

Jupyter 

notebook

Amazon API 

Gateway

Data warehouse

Amazon Redshift

Data lake query

Amazon Athena

ML pipeline

Continuously train 

ML model

AWS MDA Quick Start, architecture (release 1)

Customer 

information 

system (CIS)

Meter Data 

Management 

System 

(MDMS) 

Metering 

headend 

Weather data

Batch 

data sources

ServeStore: meter data lake

Raw data

Amazon S3

AWS Glue Cleaned data

Amazon S3

AWS Glue

Data catalog

AWS Glue Data Catalog

Curated 

data lake

Amazon S3

AWS 

Storage 

Gateway

AWS 

DataSync

AWS 

Transfer 

for SFTP 
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Amazon SageMaker

model training

Amazon SageMaker

endpoint creation

AWS Step Functions
• Uses weather data 

in conjunction with 
meter reads

• DeepAR

one model 

online 
inferences

Weather data

AWS Lambda

Model training
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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



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

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!
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Pedram Jahangiri

jpedram@amazon.com

Abhineet Parchure
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