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Topics

• Why is Short-Term Forecasting Important?
• Inputs to the Forecast
• How Forecast is Developed
• Forecast Timeline
• Forecast Error Monitoring and Reporting
• Solar Growth including Behind the Meter
• Five-minute Forecast
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Why Is Short-Term Load Forecasting Important?

From Dispatch LoadCast tool, load forecast is used for…

Balancing load and 
generation, via 
Security Constrained 
Economic Dispatch

Multitude of PJM’s core functions drive need for accurate short-term load forecast.

PJM Operations and Markets 
functions, via in-house tools

• Day-ahead unit commitment
• Maintenance margin calculations
• Approving generation and transmission 

equipment outage requests 

PJM load forecast is 
not used in Day-Ahead 
Market, where bid-in 
load is used.

Postings for PJM Members, via 
Data Miner 2 and Data Viewer
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Load Forecast Inputs

Weather 
Forecast

••Weighted 
average of 
three vendors
••Adjusted based 

on performance

Load Forecast 
Model

••Historical load 
and weather 
actuals

••Day of week/ 
holiday flag

••15 models

Manual 
Adjustment

••Dispatch 
modifies 
forecasts 
throughout shift. 

••Forecast team 
provides 
support.
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Forecasting Zones

PJM forecasts 
load in 10 zones 
using a variety of 
weather stations.
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• Several tools help visualize data, identify 
trends and highlight anomalies.

Weather Is Crucial

• PJM uses forecasts from 
three weather vendors.
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A number of tools help us 
monitor upcoming weather 
situations:
• Publicly available data
• PJM-developed 

applications
• Vendor tools and data
– Weather forecasts

– Wind turbine icing and 
high-speed cutoff

Preparing for Severe Weather
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Load Sensitivity to Temperature
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Load Is Most Sensitive to Temperature on Hot Days
RTO Hourly Actual Load and Temperature; Daytime Weekdays 
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Hourly Load Forecast



PJM©202310www.pjm.com | Public

Hourly Load Forecast

Updates once an hour

Looks out seven days

One of the first 
applications of machine 

learning at PJM

Suite of neural networks and 
pattern matching algorithms
• Comparison to historical days
• Dispatch input is key
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Eight Load Forecast Models

Neural Networks
Progressively learning system

Temperature Based: 
Uses historical load and 
forecasted and historical temps

Weather Indexed: 
Uses historical THI/effective temp. 
instead of temperature

Weather Optimized: 
Optimized for sudden changes 
in weather patterns

Backfill: 
Configuration to handle sudden 
changes in weather patterns

Pattern Matching 
Algorithms
Looks for similar historical days

Similar Day: 
Uses weather pattern 
matching

Similar Day Lookup: 
Suggests a number of similar days 
from which operator can choose

Blended Models
“Best weighted most” average

Ensemble: 
Uses vendor-provided 
forecasts

Mix: 
Uses PJM forecasts
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Models Optimize for Various Factors 

Normal Holiday
Drastic weather 

change
Extreme 
temps.

High humidity 
or wind

Temperature Based 
Weather Indexed 
Weather Optimized  
Backfill  
Similar Day Lookup  
Ensemble 
Mix 
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Day-Ahead Forecast Timeline

Updates made
to Load Forecast

Becomes “Original” 
forecast in Data Viewer

Initial Load Forecast 
is Completed
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What Causes Load Forecast Error?

Weather 
forecast error

Sudden 
changes in weather Holidays

Daylight saving time 
transition

Low visibility 
into sources of 

load/human behavior
Behind-the-meter 

solar
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How Do We Minimize These Errors?

• Dispatcher training

• Analysis of load forecast 
model and weather forecast 
performance

• Routine neural net training

• Backcasts

• Weather alerting and 
weekly outlooks
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D A I LY M O N T H LY

Error Reporting and After-the-Fact Analysis

Load Forecast Team reviews metrics daily and provides 
written explanation of performance each month.
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2023 Load Forecast Performance (All Hours)

Visualization allows for progress 
tracking and trend spotting.
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Behind-the-Meter Solar Impacts on PJM Load
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Solar Growth in PJM
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Forecasted Behind-the-Meter Solar
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BTM Consideration in the Hourly Load Forecast
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Five-Minute Load Forecast

Five-minute 
load forecast

Hourly load 
forecast

Produces a forecast every 
five minutes for next six 
hours

Forecast is a cubic spline of 
recent measured loads into 
hourly forecast.

Primary consumer is Security 
Constrained Economic 
Dispatch.
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Contact
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Stephanie.Schwarz@pjm.com

Marcus Smith, 
Marcus.Smith@pjm.com

Joseph Mulhern, 
Joseph.Mulhern@pjm.com
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