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Fundamental Questions
 What has the COVID-19 pandemic had on residential energy demand?

Utility Impacts: forecasting, programs, direct customer cost, non-payment rate

 Where or what is the localization of the impact?

 What are the likely behavioral underpinnings of the impact?

 Can we estimate energy usage based on general classes of loads?

 What are forward facing lessons, considerations?

 Can any/all of these be done with existing, aggregated distribution SCADA 
data in a transferrable method? 



Introduction:
The COVID-19 Pandemic Sequence of Events and 

Population Impacts



Nationwide Third COVID-19 Wave

Summer Second Wave,  Limited Reclosure &
Slowed Reopening

First Wave: Shelter in Place

Expected Winter Third Wave



COVID-19 in California & Los Angeles, Orange 
Counties

Data Sources: LA County DHS, Orange County DH, New York Times / Johns Hopkins University / Alphabet (Google), Inc.



California Sequence of Events

The COVID-19 pandemic is an ongoing sequence of events

Data Source: Los Angeles DHS, Image Component Source: flaticon.com

LA County



Impact on Locations Visited (LA County)

 Greatest overall impact was during mid-March through late-April

 Initial recovery and initial stabilization by mid-June

?



Lasting Economic Disparity

Data Sources: Bureau of Labor Statistics, S&P 500.



Income and Community Burden

Data Source: David Konisky and Sanya Carley, June 2020,“Survey of Household Energy Insecurity in Time of COVID: Preliminary Results of Wave 1,” Indiana University. 



Changes in Habits at Home During SIP 

Pecan Street’s Shelter-In-Place (SIP) Survey:

76% reported changes in cooking habits

69% indicated more individual home during the day than before SIP 

Majority of homes have children 0-12 or 13-17

Figure, Data Source: R. Jenkens, C Johnson “Unlocking Insights: How COVID-19 & SIP are Shifting Behaviors & Home Energy Use.” Pecan Street. June, 2020. |
Google Trends



Materials and Methods: Evaluation of Energy Impact in Los Angeles



Data Selection / Analysis Approach

Feeders from LADWP DS stations were chosen, considering:

 High (<90%) residential service

 Homogeneous service population

 Semi-homogeneous building type

 Representative locations (climate zone, demographics, density)

 Data free of major non-reparable defects
M&V errors, recalibration, reconfiguration, interrupts



Analysis Approach: Selected Communities



Analysis Approach



Analysis Approach: Methods



Temperature Baseline Considerations



Results: Evaluation of Energy Impact in Los Angeles



Monthly Energy Usage: Estimation Bounds



Daily Energy Use Changes: Feeder A Example



Example Monthly Energy Usage Change: Feeder 
A Example



Daily Energy Use Changes: Peak SIP
22% Max

Mid-day 
Change, 

Weekdays

March+April

-5.5%  Min.
“Morning 

Peak” 
Change, 

Weekdays 



Daily Energy Use Changes: Averaged Peak SIP
9.2%  Avg.

Mid-day 
Change, 

Weekdays 

March+April



Income Impact on Yearly 2020 Energy Use



Daily Energy Use Changes: Peak SIP



Extended Impact On LADWP System Load



Commercial Example: Daily Load



Commercial Example: Daily Load



Major Conclusions

 Major rapid-onset societal impact due to COVID-19 pandemic + SIP 

 Long term equilibrium holding largely irrespective of COVID-19 case 
numbers

 Expected continued trend, spare major SIP order

 Commercial peak and average substantially stronger than residential

 Change in daily usage patterns patterns still present, temperature 
sentitive impact is main driver, long term plug load trends possible.
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Thank You!
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Results Summary

+14.2% Average Total Residential Energy Usage Increase

Residential Energy Change During Shelter-in-Place

+3.2% to 8.9% Average Normalized Total Increase 
(+0.23 to 5.5% Non-Temperature Sensitive) 



Results Summary

Residential Energy Change During Summer 2020

+2.8% Average Normalized Total Increase 
(-0.2% Non-Temperature Sensitive) 



Results Summary

Residential Energy Change During Summer 2020

12-1 PM year to year greatest change in usage, at (avg) 16.2%,
+5.5% increase in late afternoon peak


