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Introduction: What is  

“Beneficial Electrification?” 
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Beneficial Electrification 
League: 

“The application of electricity to end-uses that 

would otherwise consume fossil fuels (e.g., 

natural gas, propane, oil, gasoline) where 

doing so satisfies at least one of the three 

following conditions, without adversely 

affecting the other two:  

1) Benefit the environment and reduce 

greenhouse gas emissions; 

2) Save consumers money over time;  

3) Foster a more robust and resilient grid.” 
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First Law of Balancing the Grid through Electrification… 

CONSUMERS MUST CHOOSE ELECTRIC PRODUCTS! 



 

 

 

People Are Talking … What is the Message? 

 



Demand-Side Scenarios 

Report 

(June 2018)  

https://www.nrel.gov/docs/fy18osti/71500.pdf  

https://www.nrel.gov/docs/fy18osti/71500.pdf


Dramatic increase in demand led by transportation; unprecedented 80-

110 TWh/year growth rates 

1950 – 2016 Average: 55 TWh/year 

1970 – 1990 Average: 90 TWh/year 

25 TWh/year 

55 TWh/year 

80 TWh/year 
(110 TWh/year in 2040s) 



Enter the Community Storage Initiative/Concept!           



Water Heaters –  

The Most Cost-Effective Storage 

• Not flashy, but  has been reliable for decades and is 

cheapest solution available, and is HERE!!!! 

 

Thermal Storage is 

Very Low-Cost 

ES-Select™ created by KEMA for Sandia National Lab 5-2012  



Using Electric Water Heaters to Teach CA’s “Duck to Fly” 

“1 million electric water heaters means that up to 4,000MW of load 

could be dispatched as needed, and that up to 10,000MWh per 

day could be shifted as needed.” – Regulatory Assistance Project 

Source: Regulatory Assistance Project, www.raponline.org/document/download/id/6977 



Elec. Thermal Storage, DR / Load Control 

• Some DR cuts load when energy use is high or supply is 

low. 

• Thermal storage can make use of energy when it is 

available and stores it for later – can cut use or add it: 

perfect for renewable integration. 

• Grid Interactivity can take it even further, with water heaters 

proving frequency response and acting like a peaker plant. 

PJM 2012 Data 













Electric Water Heaters for DR in PJM 

Energy Systems Integration Group (ESIG)  

Fall Technical Workshop Denver Oct 3, 2018 

Innovative Methods to Improve Flexibility in PJM – Ken Schuyler  



Conclusion– Lots of Options to Save $ 



 

 

 

 

 

 

 

 

 

While the energy efficiency of devices will not change once installed, 

the emissions efficiency (or “emiciency”) will improve over time 
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Opportunity for “EBE” to Improve “Emissions Efficiency” 



• Electric water heaters can be used as thermal storage to save consumers money, 

manage the grid, and lower emissions through using energy wisely.  

 

• Energy “efficiency” should include options like smart water heating that changes time of 

when energy is used. Unlike kWh saved, CO2 emissions saved are all equal. 

 

• Dual fuel options similarly are beneficial to grid, consumers, and environment 

 

• Source energy and kWh are increasingly outdated metrics for “energy efficiency” 

Using Electric End-Uses Smartly is Energy Efficiency 



Down The Road – More Electric Tractors and 
Broadband/Technology Enabled Water Management 



Example: Piedmont EV Consumer-Cost Savings 

November 16, 

2018 

| Pg. 
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Super Off Peak Rate: 2.79 cents  

 

On-Peak Rate:  26 – 34 cents   

 

 

Electric Car: Annual car charging costs as low as $129 

for consumers or as high as ~$1,200 

 

 

Gas Car: Annual gas consumption for regular gasoline 

car $1,154 

Rates that allow co-ops to 

recover costs and achieve 

desired night load 

Co-op has a new consumer 

load, consumer has ability to 

manage costs  

Ford Focus gas vs. 

electric 

Co-op has no new load, 

consumer has no control over 

gas cost 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjqwIL2iMrUAhWEPT4KHQpvCCkQjRwIBw&url=http://www.carsdirect.com/2017/ford/focus&psig=AFQjCNFJ-sd87CkSp6y82ufgDV2P5FJJmQ&ust=1497967221979104
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjTwvPCiMrUAhUCEj4KHXD5AroQjRwIBw&url=http://www.motortrend.com/cars/ford/focus-electric/2017/&psig=AFQjCNHcbfd8vSAoi4DQKjSlEHvOLiPDgA&ust=1497967112005067


Example: Steele-Waseca Water Heaters and Solar 



Example – Dakota Electric School Bus 

America’s schools 

spend roughly $2 

billion on fuel 

each year for 

transportation. 

Transitioning to electric-

powered school buses could 

cut these costs in half, down 

to $1 billion. 



What is the Future of Smart Homes? 

Image source:  Tesla Motors 
Who will survive? 



What is Next? 



Welcome the “Beneficial Electrification League”!!! 

• A new non-profit dedicated to 

promoting the benefits of beneficial 

electrification 

 

• www.beneficialelectrification.com 

 

• Supporters include: Natural Resources 

Defense Council (NRDC), National 

Rural Cooperative Association 

(NRECA), Environment and Energy 

Institute (EESI), WECC, Great River 

Energy, Oglethorpe Power, Jackson 

EMC, and more. 

http://www.beneficialelectrification.com/


Further Contact Information 

Keith Dennis 

Senior Director, Strategic Initiatives 

Business and Technology Strategies 

NRECA 

(703) 907-5787 

Keith.Dennis@nreca.coop  

 

Advisory Board Member 

Beneficial Electrification League 
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