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This month, we reached an important milestone in EPRI’s Efficient Electrification Initiative. On April 3, we released the U.S. National Electrification
Assessment (USNEA). This study examines customer adoption of electric end-use technologies over the next three decades, along with key
implications for efficiency, the environment, and the grid. To learn more, I invite you to review the summary article in this newsletter about our
recent USNEA launch event in Washington DC, read the USNEA report, watch the recorded webcast, or view presentations from the event.
But, as EPRI President and CEO Mike Howard points out in the USNEA foreword, this report is just the beginning. One aspect of the initiative
is ongoing collaboration with EPRI member companies and other stakeholders to enhance communication of the benefits of various efficient
electrification technologies and approaches. In this issue of Efficient Electrification, we summarize three examples of this:
• A passionate group of utilities and equipment manufacturers met at EPRI member Georgia Power Company to continue activities of the
Electric Foodservice Council, which is an example of EPRI’s Technology Interest Groups.
• In a companion story, we summarize the benefits of commercial electric cooking technologies.
• We also describe an innovative type of indoor agriculture–container farms–that adds improved use of underutilized urban sites to the long
list of indoor agriculture benefits.
Our featured video this month highlights a panel discussion held during the NEA release in which Sheryl Carter of the Natural Resources
Defense Council (NRDC) explained that because of the advance of electric technologies, “electrification has actually become a really important
part of not only NRDC’s advocacy, but also other environmental groups as well.”
Don’t forget to register for the Electrification 2018 International Conference & Exhibition, August 20-23, 2018 in Long Beach, California, A
full agenda is available for download and early bird pricing ends May 31. See our article that summarizes all you need to know about this
must-attend event.
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ELECTRIFICATION IN ACTION
A Passion for Efficient Cooking Technology:
Re-establishing the Electric Foodservice Council
Electric utilities and foodservice industry manufacturers
assembled in Atlanta, Georgia on February 27-28, 2018 to
discuss the value and next steps of the re-established Electric
Foodservice Council (EFC). Georgia Power Company (GPC)
hosted the gathering at its Customer Resource Center (profiled
in the February issue of Efficient Electrification). More than
30 individuals attended, including representatives from nine
utilities and several major foodservice cooking equipment
manufacturers. All shared a passion for enhanced engagement
and communication about efficient electric foodservice
technologies.
Originally formed in the mid-1990s, the EFC sustained
activities through the foodservice electrification efforts of
utilities including Southern Company and Southern California
Edison. With rising interest in efficient electrification, EPRI

recently collaborated with utility members of its Electrification
for Customer Productivity program (P199) to expand EFC
participation.
EFC’s mission is to provide solutions and energy information
to utility customers and the foodservice industry. The group
is also focusing on disseminating information on non-energy
benefits that facilitate customer adoption of electric foodservice
technologies. EFC members plan to share best practices and
cross-train on how to effectively provide information to utility
customers to better inform decision making. Key communication
channels will include foodservice equipment manufacturers’
representatives, local cooking equipment dealers, and
foodservice design consultants. Utilities also plan to engage
with their customers, including restaurants, schools, hospitals,
and various commercial businesses engaged in foodservice.

Representatives from nine utilities and several major foodservice equipment manufacturers assembled at Georgia
Power Company’s Customer Resource Center in February to reinvigorate the Electric Foodservice Council

ELECTRIFICATION IN ACTION
Key takeaways from the Atlanta meeting include:
• Stakeholders are interested in testing to determine where
and when electric foodservice technologies make the
most sense.
• Manufacturing representatives saw value in the neutralsite test kitchens that several utilities make available to
business customers for evaluating electric technologies.
(The photo of meeting attendees was taken in the GPC
test kitchen.)
• Both manufacturers and utilities at the meeting recognized
benefits from an EFC portal that can serve as a central
resource on:
àà Utility incentive programs, economic calculators, and
insights on non-energy benefits
àà Case studies and testimonials of foodservice technology
adoption
àà Guidance on how utilities may consider interacting
with customers
àà Improved understanding of potential customer’s value
propositions
To learn more, join the EFC, or inquire about other Technology
Interest Groups for forklifts and electric truck refrigeration units,
contact either of the following managers of EPRI’s Electrification
for Customer Productivity team:
Allen Dennis, Sr. Program Manager, P199–Electrification for
Customer Productivity
865.218.8192, adennis@epri.com
Rick Ranhotra, Sr. Technical Leader
404.884.4324, rranhotra@epri.com

SCIENCE AND TECHNOLOGY SPOTLIGHT
Container Farms: Another Innovative Form of Indoor Agriculture

An example of a container farm that uses vertical racks and LED lighting

Indoor agriculture equipment manufacturers and farm operators
continue to develop interesting ways to produce fruits and
vegetables near the point of consumption, which minimizes
delivery logistics, maximizes plant freshness, delivers crops
year-round, and reduces water use. One novel way to
produce plants indoors is to use shipping containers as a plant
production facility.
These “container farms” consist of standard 8 foot x 40 foot
x 9.5 foot (2.4 meter x 12 meter x 2.9 meter) intermodal
containers with integrated lighting, watering, pumping, and
thermal systems. Container farm manufacturers and do-ityourself farmers retrofit these shipping containers to yield plants
by maintaining a controlled microclimate. The farms typically
include a central walkway to enable access to the plants for
harvesting and racks on either side of the walkway lit with LED
lighting to stimulate growth.
The annual claimed yield of a container farm varies based
on the manufacturer, crop type, and farm design. A container
farm typically produces 400-500 full heads of lettuce per
week, or 800-1000 small heads of lettuce per week. Such
high levels of production in a small space are possible by
producing crops on multiple vertical racks (as shown in the
picture) or multiple horizontal racks in the container. When
producing leafy greens, most container farm manufacturers
claim approximately one acre of annual outdoor yield per
container. One acre is equivalent to 43,560 square feet
(4046 square meters) and a container is 320 square feet (30
square meters), so land use is reduced by a factor of more
than 100.

Most container farms use controlled closed-loop water systems
that are paired with drip or low flow irrigation to deliver water
and nutrients. These closed-loop systems recover and reuse most
of the water that the plants do not absorb. When producing
leafy greens, for example, some container farm manufacturers
claim that water consumption can be as low as five gallons
per day per container. As with yield, water consumption varies
depending on the particular crops, with some indoor crops
requiring up to 20 gallons per day per container. When water
consumption is in the five gallons per day range, water savings
can be 90% or more compared to outdoor production due to
water re-use and recycling.
One container farm analyzed by a collaborative utility
consumed approximately 150 kWh per day and required
60-ampere service. While some farms can operate on either
120-volt single-phase service or 208-volt three-phase power,
others require three-phase power. With these modest power
demands, utilities are typically able to deliver service to one
container or even a few containers that are sited together. If
many containers are sited together, however, the local utility
may need to provide more service to the site.
Individual containers can typically be located in a 10 foot x
45 foot (3 meter x 13.7 meter) space. However, container
farms are highly scalable, and several containers can be
placed side by side or stacked vertically. Stacking containers
can further increase efficient land use. As a result, multiple
containers, comprising a single farm, can be sited in empty or
under-used parking lots or other urban sites.
For more information about these novel indoor agriculture
systems, contact EPRI Senior Technical Leader Frank Sharp,
865.218.8055, fsharp@epri.com.

FEATURE
Electrification 2018 Conference: What You Need to Know

• EPRI’s Electrification 2018 International Conference &
Exposition is coming to the Long Beach Convention Center
in Long Beach, California, August 20-23, 2018.
• Register (early bird pricing ends May 31), view the
agenda, see a list of sponsors, view a sponsorship
brochure, and more.
What You’ll Learn About
• Understand the quantifiable benefits of electrification for
consumers and the environment.
• Experience the latest technologies in action.
• Learn best practices from utilities and vendors who have
implemented these programs.
• Collaborate with industry, government, and academic
leaders.
Which of These Conference Tracks Interest You?
The event will offer five conference tracks dedicated to helping
industrial, commercial, and residential electric customers
understand these opportunities and network with industrial,
academic, and regulatory stakeholders:
• Electric Transportation
• Industrial Electrification–Technologies and Implementation
• Residential and Commercial Electric Technologies
• Understanding the Costs and Benefits of Electrification
• The Policy and Regulatory Landscape for Electrification
Who Will Attend
• Utility staff from all areas that touch electrification–energy
efficiency, economic development, electric transportation,
and strategic planning, among others
• Utility commissioners and staff, air quality regulators, and
representatives from other public agencies
• Manufacturers and vendors across the value chain of
electric technologies

•
•
•
•

Commercial and residential builders and installers
Researchers from universities and national laboratories
Infrastructure and other asset owners and operators
Distribution planners and distributed energy resource
experts
• Environmental and economic analysts
Featured Speakers (with more to come)
• Pedro Pizarro, President and CEO, Edison International
(opening speaker)
• Tom Fanning, President and CEO, Southern Company
(plenary speaker)
• Terry Bassham, President and CEO, Great Plains Energy
(plenary speaker)
• Paula Gold-Williams, President and CEO, CPS Energy
(plenary speaker)
• Kit Kennedy, Director, Energy and Transportation, Natural
Resources Defense Council (plenary speaker)
To Learn More
• For information on exhibiting or sponsoring, contact
info@electrification2018.com
• Register (early bird pricing ends May 31), view the
agenda, see a list of sponsors, view a sponsorship
brochure, and more.

ELECTRIFICATION INNOVATION
Efficient Commercial Cooking Electrification
Today, only about 20% of overall commercial cooking
equipment uses electricity. There are many barriers to expanded
use of electricity in cooking equipment compared with natural
gas-fired cooking, including lack of adequate existing
electric service, higher capital costs in some cases, customer
perception, and time to procure. However, due to the variety
of benefits from using electric cooking equipment described
below, it is being increasingly adopted in commercial food
service applications.

food products, self-cleaning capability, and longer life.
Combi-ovens also reduce the need for space cooling and
ventilation when replacing direct use of natural gas, due to the
equipment’s cooler operation. This provides secondary energy
benefits (i.e., reduced energy consumption for ventilating and
air conditioning) and increased comfort for utility customer
employees and their customers. Due to these benefits,
approximately 50% of combi-ovens in the market are electric.

Three popular types of food preparation equipment in the
commercial foodservice industry are combination ovens
(combi-ovens), fryers, and griddles. Each of these serves an
essential function in the commercial kitchen, providing different
cooking techniques that allow users to cook a variety of foods.

A large griddle for searing or pan-frying food is a musthave in most commercial cooking establishments, including
restaurants, hotels, and commercial or demonstration kitchens.
Large fryers are commonly found in commercial kitchens where
food is fried.

Combi-ovens

In contrast to combi-ovens, utility customers adopt electric
griddles and fryers primarily due to their non-energy benefits.
Both electric griddles and fryers enable faster heating and
recovery time, leading to increased food throughput. Electric
griddles deliver more even cooking temperatures on the plate
surface, delivering higher quality food products. Electric fryers
can provide faster throughput due to their design, which
submerges heating elements in the cooking oil. Electric fryers
can also operate at a wider range of temperatures than
gas fryers. Both electric griddles and fryers also provide the
secondary energy benefits, increased workplace comfort, and
reduced emissions of electric combi-ovens.

Combi-ovens can cook a large quantity and variety of food
at one time. A staple in commercial kitchens, they provide
a versatile alternative to convection ovens. The combi-oven
serves as both a traditional convection oven, which pumps
dry heat into the unit, or as a steamer. It can operate in one
mode or in both modes–steaming and baking different foods–
simultaneously. A combi-oven can cook food faster than a
traditional convection oven, and because it heats quickly, it
does not need to stay on all the time. Combi-ovens can be
found in restaurants, but they are most common in schools,
hospitals, correctional facilities, and hotels.
Utility customers adopt electric combi-ovens due to their
lower initial cost, improved energy efficiency, and various
non-energy benefits compared to non-electric alternatives.
Non-energy benefits include faster heating, better quality

Electric Griddle

Electric Griddles and Electric Fryers

For more information, contact EPRI Sr. Technical Leader, Rick
Ranhotra, rranhotra@epri.com.

Electric Combi-oven

Electric Fryer

ELECTRIFICATION IN THE NEWS
EPRI Releases its U.S. National Electrification Assessment

L to R: Anda Ray, Jeff Lyash, Sheryl Carter, Pat Vincent-Collawn, Allen Dennis,
and Geoff Blanford answer audience questions at the USNEA event

EPRI President and CEO Mike Howard speaks at the USNEA event

On April 3, EPRI officially released its U.S. National Electrification

• An article in S&P Global News featured comments from the

Assessment (USNEA) at the National Press Club in Washington,

panel that addressed the question of “How is electrification

DC. EPRI leadership and industry executives reviewed key

and the national assessment important to electric utilities?”

findings and discussed implications in the context of EPRI’s Efficient

• Public Utilities Fortnightly (PUF) posted three videos of the

Electrification Initiative. The USNEA helps frame the initiative by

event, including comments from Mike Howard on EPRI’s

considering the potential for many kinds of customers to adopt

research, Geoff Blanford on development and use of

efficient end-use technologies over the next three decades. In

modeling for the report, and Allen Dennis on beneficial uses

looking at energy use and various fuel sources, the USNEA insights

of efficient electrification. A second set of PUF videos featured

apply to efficiency, the environment, and the power system.

comments from the panelists.

The publicly available USNEA report examines what is possible
in the next 30 years regarding efficient electrification, through
the lens of four scenarios for consumer and business adoption of
electric end-use technologies.
The two-hour event, which drew a crowd of almost 200 interested
stakeholders and media, included presentations from:
• Mike Howard, EPRI President and CEO
• Geoff Blanford, EPRI Technical Executive, Energy and
Environment
• Allen Dennis, EPRI Senior Program Manager Energy Utilization

• An E&E News article said that, “Americans will turn
increasingly to electrified forms of transportation over the
coming decades, though how much they do may depend on
whether internal-combustion competitors can outlast them on
traditional metrics of appeal.”
• A Power Magazine story emphasized one of the EPRI report’s
conclusions that, “Even in the absence of climate policy,
customer adoption of electric end-use technologies over the
next 30 years is expected to spur steady growth in energy
consumption.”
• A Natural Resources Defense Council blog on the EPRI

Anda Ray, EPRI Senior Vice President, External Relations and

USNEA addressed the question of whether “increased

Technical Resources, moderated a panel discussion with:

electrification, which would increase electricity use by its

• Jeffrey Lyash, President and CEO, Ontario Power Generation,
Inc.
• Pat Vincent-Collawn, Chairman, President, and CEO, PNM
Resources, Inc.
• Sheryl Carter, Director, Power Sector, Natural Resources
Defense Council
A recorded webcast of the event and presentations are available

very definition, conflict[s] with the goals of energy efficiency
and render[s] utility programs moot?” The blog’s response is,
“Absolutely not—if it is efficient electrification, it adds to the
progress.” It explains that, “Even though more electrification
will increase electricity use, it decreases our economy-wide
energy use (and the associated climate-warming emissions
from generating it)—it is energy efficiency.”

for viewing. Following are a few samples of the extensive media

For more information, contact Chris Mahoney, EPRI Communications

coverage and commentary on the release event:

Manager, 704.595.2653, cmahoney@epri.com.

ELECTRIFICATION IN THE NEWS
Leading Articles
•

A recent Teslarati article provides a comprehensive look at the broad range of electric transportation that is proliferating,
including interesting case studies around the globe. The author characterizes electric transportation as a “general purpose
technology, arguably to an extent more significant than the internal combustion engine.”

•

The Trump Administration intends to roll back emissions standards for cars and light trucks, in a move that U.S. Environmental
Protection Administration (EPA) Administrator Scott Pruitt says, “Allows auto manufacturers to make cars that people both
want and can afford.” The planned move sparked fierce debate, with Genevieve Cullen of the Electric Drive Transportation
Association saying the announcement, “Acknowledges that electrification is transportation’s future,” and that, “Electrification
is also the technology of today.”

•

A recently-released Brattle Group report on utility electrification opportunities and challenges provides interesting insights on
the emergence of shared autonomous vehicles, the role of electrification in enhancing power system flexibility in the face of
growing intermittent generation, and key elements of a utility electrification strategy.

•

The International Partnership for Energy Efficiency Cooperation recently released a report, with contributions from EPRI, on
“Opportunities for electrification of industry in the European Union.”

Other News
•

A California family that decided to electrify everything in their home found, “There is stuff you never would have foreseen.”
Read more about their adventure in this Greentech Media article.

•

A community post by Ben Schultz on Energy Central summarizes China’s rising EV sales, impressive electric bus fleet,
ambitious charging infrastructure plans, and other measures to meet air quality standards they hope to achieve by 2035.

•

During the first TV network tour of Tesla’s Silicon Valley factory, in a CBS News video, Tesla CEO Elon Musk called his
company’s difficulties in ramping up Model 3 sedan output “production hell.” He said that Tesla, “Put too much new
technology into the Model 3 all at once,” and that in some cases high levels of factory automation slowed production.

•

A Bloomberg New Energy Finance report projects that electric buses in service will triple to 1.2 million by 2025 and that
99% of them will be in China.

•

In what Volkswagen AG calls, “One of the biggest purchasing initiatives in the auto industry,” Bloomberg Markets reports
that the German automaker secured $25 billion in battery supplies to back its push to build up to three million electric
vehicles per year by 2025.

UPCOMING EVENTS
•

Registration is now live for Electrification 2018, August
20-23, 2018, in Long Beach, CA

•

May 15, 2018 (EPRI Webcast): Economic Pathways for
Active Power Management of Distributed Photovoltaics

•

May 17-18, 2018: EPRI’s 21st Annual Energy and
Climate Research Seminar, Washington, DC

•

May 21-23, 2018: EPRI Power Delivery and Utilization
International Advisory Meeting, Madrid, Spain

•

June 4-6, 2018: Grid Analytics and Power Quality
Conference and Exposition, Phoenix, AZ

•

Get Involved
How can efficient electrification benefit you? To learn
more or get involved in one of EPRI’s programs,
contact Jimmy Herren (West),
Brian Fortenbery (East), or Kevin East (International).

June 4-5, 2018: Eurelectric Power Summit, Cankarjev
dom, Ljubljana, Slovenia

•

July 12-13, 2018: AIAA/IEEE TEC Electric Aircraft
Technologies Symposium, Duke Energy Convention
Center, Cincinnati, OH

EPRI RESOURCES
•

EPRI released its U.S. National Electrification Assessment report, a recorded webcast of the release event, and presentations
from the release.

•

A special edition of Public Utilities Fortnightly’s “PUF 2.0” was devoted to electrification and highlighted EPRI’s Efficient
Electrification Initiative and the Electrification 2018 International Conference and Exposition.

•

Technology Innovation Quick Insight: Potential Health and Safety Benefits of Efficient Electrification, EPRI 3002011450,
June 30, 2017.

•

Technology Innovation Quick Insight: Water Saving Opportunities with Electric Technologies, EPRI 3002011028, March
31, 2017.

•

For access to all of EPRI’s efficient electrification-related R&D materials and other information, visit our website.

REGISTRATION NOW OPEN!
Visit www.electrification2018.com to register

AUGUST 20-23, 2018 • LONG BEACH, CALIFORNIA

EPRI IN THE NEWS
•

Utility Dive reports on EPRI’s U.S. National Electrification Assessment and cites a number of facts and figures about
electrification in the United States. Approximately 43% of homes currently use electricity for water heating, EPRI notes,
although only a small number of those homes use heat pump water heaters, which are much more efficient but also more
expensive than conventional electric resistance.

•

Dan Bowermaster was quoted in a CleanTechnica article about how utilities are incentivizing consumers to buy electric
vehicles. “Think about it like telecom. You offer free nights and weekends, free lunch time charging,” he said.

•

In an article about integrating distributive energy resources onto the grid, the Boston Business Journal referenced the EPRI
electrification assessment, noting that electrification could transform the energy sector, increasing electric load by 52% while
reducing economy-wide carbon emissions by 67%.

•

Real Clear Energy reported that an industrial standard developed by EPRI, Full Spectrum, the Utilities Technology Council,
and several U.S. utilities will allow grid operators to manage a secure and cost-effective private network over large
territories, which could better protect the grid’s data communications and help block hackers from critical parts of the
network.

•

Econotimes posted EPRI’s press release on the USNEA that found that increased use of electric vehicles and increasing
customer choice coupled with an expanded array of attractive electricity-powered technologies will help improve U.S.
energy efficiency while reducing emissions in concert with substantial economic growth over the next three decades.

•

In an article about integrating distributive energy resources in the grid, the Energy XPRT referenced the EPRI U.S. National
Electrification Assessment, noting that electrification could transform the energy sector, increasing electric load by 52% while
reducing economy-wide carbon emissions by 67%.

About EPRI’s Efficient Electrification Initiative
“Electrification” describes the adoption of electric end-use technologies. EPRI’s Efficient Electrification Initiative explores
electrification in the context of the global energy system, analyzing the customer value–lower cost, lower energy use, reduced
emissions, improved indoor environment, and increased productivity–provided by advanced, end-use technologies that
efficiently amplify the benefits of cleaner power generation portfolios. Coupling EPRI’s modeling capabilities with extensive
research on end-use technologies and grid operations, the initiative also will assess interdependencies among increased
adoption of efficient electric technologies, their potential to provide enhanced control and flexibility, and their impact on grid
operations and planning.
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