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Some utilities overpower homes and businesses with more voltage than is needed. Studies1 have 

shown that customers routinely receive, on average, two to three percent higher voltage than

they need from the utility to run their appliances. This is a symptom of inefficiencies in the 

electric system that can negatively impact people’s wallets, health and the environment. 

If voltage were “right-sized,” customers would only get the power they need to sufficiently

 power their appliances and devices, while building a cleaner, more efficient electricity system in 

the process. 

Voltage optimization:
right-sizing grid voltage saves 
money and cuts pollution

One of the lowest-hanging fruits 
Voltage optimization is one of the lowest of the 

low-hanging fruits that could accelerate the 

transition to a clean energy economy. 

Specifically, voltage optimization refers to 

technology, including sensors, which can be 

installed by utilities to provide greater visibility 

of the state of the electric grid and assist in 

adjusting voltage to match the precise electricity 

needs of customers. This cost-effective, proven 

energy management technology helps 

customers waste less energy and save money 

while avoiding harmful air pollution from fossil 

fuel power plants. 

What’s more, it can be done by the utility 

without requiring customers to take any action 

or make sacrifices to the quality of their 

electricity service.

Saving money while reducing the 
need for dirty power plants 
Many appliances and devices, like incandescent 

lighting, use less energy when the voltage 

provided to power them is reduced. When 

voltage optimization is used for the specific 

purpose of reducing energy use, it is referred to 

as Conservation Voltage Reduction (CVR). 

Deploying CVR nationwide could cut U.S. energy 

waste by two to three percent each 

year2—which is equal to taking approximately 15 

million cars off of the road or eliminating 

carbon emissions from about seven million 

homes annually.3

This available, proven clean technology also 

allows for greater visibility and control of the 

electricity system, saving utilities money and 

making the grid more efficient, flexible, and 

reliable. In 2010, McKinsey estimated4 the value 

of voltage optimization at about $43 billion. This 

estimate includes   savings from improved utility 

operations and reduced electricity use,  as well as 

avoided utility capital costs, improved reliability 

savings, and the health benefits to society due to 

reduced air pollution.  

Voltage 

optimization could 

cut U.S. energy 

waste by two to 

three percent each 

year—which is 

equal to taking 

approximately 15 

million cars off of 

the road.

You wouldn’t use a blowtorch 
to light a candle. The same 
logic can be applied to the 
electricity sector.



For more information, please contact Diane Munns, Senior Director, External Affairs & Regulatory Policy, Clean Energy, dmunns@edf.org
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Voltage 
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“will allow 

Oklahoma Gas & 

Electric to avoid 

new fossil fuel 

generation      

until 2020.”

–2013 OG&E Demand 
 Programs Annual Report 

Duke Energy:
As part of its Department of Energy-funded, 

comprehensive grid modernization project, 

Duke Energy has deployed intelligent voltage 

control along with a variety of other automated, 

“set-it-and-forget-it” energy management 

technologies system wide in Ohio. The goal is to 

help meet the state’s energy efficiency and peak 

energy reduction targets by conserving energy 

and minimize energy losses during peak times 

when the grid is stressed. 

After piloting a few locations in 2013, Duke 

Energy has now expanded voltage optimization 

to more than 65 percent of the utility’s Ohio 

circuits.5  The utility has consistently reduced 

voltage by two percent on the enabled circuits, 

cutting down on system losses and energy costs 

for customers.6  The Public Utilities Commission 

of Ohio estimated an average benefit of $35.87 

annually per customer with continuous 

application of this technology.7  Building off the 

successful deployment in Ohio, Duke Energy is 

now exploring voltage optimization to other 

service territories in the Midwest, the Carolinas, 

and Florida. 

Oklahoma Gas & Electric:
Oklahoma Gas & Electric has also pioneered 

smart, automated energy management 

technologies with the help of federal funding 

and is now expanding its voltage optimization 

operations following positive pilot results. To 

date, the utility has reduced peak energy 

demand by nearly two percent across the 

enabled circuits.8 If successful, Oklahoma Gas & 

Electric expects to defer 75 megawatts (MW) of 

future fossil fuel needs from power plants9 at 

one-third of the cost.10 

Case studies

https://www.smartgrid.gov/sites/default/files/doc/files/AEP%20Ohio_DE-OE-0000193_Final%20Technical%20Report_06-23-2014.pdf
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-19596.pdf
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_1
http://www2.epa.gov/sites/production/files/widgets/ghg_calc/calculator.html
https://zpryme.webex.com/ec3000/eventcenter/recording/recordAction.do?theAction=poprecord&AT=pb&internalRecordTicket=4832534b0000000255117bb3f718aac8331476e550b4d9a02bf6cd36f1459e7d6f902110960b93c4&renewticket=0&isurlact=true&recordID=11668442&apiname=lsr.php&format=short&needFilter=false&&SP=EC&rID=11668442&RCID=9fe02c032b3395d40612056246b42105&siteurl=zpryme&actappname=ec3000&actname=%2Feventcenter%2Fframe%2Fg.do&rnd=5073381692&entappname=url3000&entactname=%2FnbrRecordingURL.do
https://www.smartgrid.gov/files/C7-Duke-Energy-Case-Study-FINAL-092914.pdf
http://smartgridcc.org/wp-content/uploads/2013/10/SGCC-Econ-and-Environ-Benefits-Full-Report.pdf
http://www.occeweb.com/pu/ogeirp2014.pdf
http://www.edisonfoundation.net/iei/Documents/InnovationsAcrosstheGrid_LoRes_InstElcInnv.pdf
http://aceee.org/sites/default/files/publications/researchreports/u1507.pdf
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_1
http://www2.epa.gov/sites/production/files/widgets/ghg_calc/calculator.html

