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Sometimes in life, big changes creep up on us. They evolve so slowly, and so subtly,
that one day we look around and realize those changes are here. For the energy world,
that’s an apt description of 2017. Technologies that made headlines in 2017 include
batteries and electric vehicles (EVs), which came onto the grid in higher numbers than
ever before. Then there’s the continued trend toward deeper market penetration of
energy-efficient technologies, with one example being LEDs, a technology on the verge
of becoming the baseline general-purpose lighting technology. Other technologies that
made big advancements over the course of 2017 included switched-reluctance motors,
automated savings verification, and voice-activated smart home systems.
Although no trend lasts forever, we expect 2018 to continue advancing toward cleaner,
smarter, more-efficient, and more-customer-responsive energy systems. This excerpt of
our report for members of the E Source Technology Assessment Service, “Top 20
Technologies and Trends of 2017,” features five technologies we’re keeping an eye on.
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The Convergence of Solar, Batteries, Smart
Home Technology, and Artiﬁcial Intelligence
Essie Snell

We saw an outpouring of interest and
activity in 2017 around whole-home
renewable energy systems that combine
solar, batteries, smart home devices, and
automated algorithms or artificial
intelligence (AI) to manage energy use. In
the press release Vivint Smart Home and
Vivint Solar Partner to Provide the Most
Comprehensive Smart Home Experience,
Vivint announced its plans to move toward
this vision of home energy management
(HEM) using its AI-based smart home
assistant SkyControl. According to the blog
Wishing for a Smarter Solar Home? There
Are Apps for That!, Sunrun is heading in a
similar direction, and Tesla is likely to
continue its efforts to combine solar,
batteries, and EV charging as well.

relatively low cost. It also provides an
AI-based energy management tool
designed to maximize customer savings
(and create a grid-responsive distributed
energy resource) by adjusting the flow of
electricity to the battery or grid based on
real-time energy price data. A Power.House
Feasibility Study (PDF), released by Alectra
Utilities and Independent Electricity System
Operator (IESO), suggests that the utility
could roll out the program to as many as
30,000 homes. Given the program’s
success, Alectra Utilities plans to expand it
and incorporate smart home devices over
the next year.

But it’s not just solar manufacturers and
third-party vendors moving in this direction.
Alectra Utilities rolled out a pilot called
Power.House that provides customers with a
solar array and battery storage system at a
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Diminished Role of Lighting Spurs Change for
Future Residential Programs
Monali Mujumdar
Lighting has always played a dominant role in
residential demand-side management (DSM)
programs. According to a poll conducted during
the 2017 E Source Forum, utilities claim between
30% and 90% program savings through lighting.
General service lamps (GSLs), such as the
A-type LED lamps in the 40 to 60 watt range,
were instrumental for utilities in meeting their
savings goals; they’re cost-effective and about
60% to 70% more efficacious than incandescent
lamps. However, the prominence of lighting in
utility programs is slowly ending. Because many
utilities have been promoting LEDs, there’s been
an increased market adoption.
Federal regulations under the Energy
Independence and Security Act of 2007 (EISA)
(PDF)—which makes residential lighting more
efficient—are reducing the technology choices
available to consumers. Phase I phased out
incandescent lamps from the market beginning in
2012. Phase II, which will go into effect in 2020,
requires that all GSLs have a minimum efficacy of
45 lumens per watt. This minimum efficacy
requirement will eliminate halogen lamps from the
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market, making only efficient lighting such as
CFLs or LEDs available to customers. Although
federal regulations may undergo further changes
before 2020, industry experts predict that LEDs
will become the new baseline, causing a drop in
program savings. Utilities need to decide how
long they can support LEDs in their residential
programs and the alternatives for covering the
savings gap.
Lighting may still have a role in residential DSM
programs after 2020. The E Source Residential
Customer Insights Center indicates that
customers are interested in smart lighting
because it offers non-energy benefits like
increased comfort and easily controlled lights.
The technology showed 27% energy savings in
an Efficiency Vermont study, but smart lighting
isn’t cost-effective to customers yet. Another
potential measure for DSM programs is LED
lighting for home marijuana growers. And who
knows? By the time EISA regulations come into
effect, something more efficient than LEDs may
come along to help us save energy.
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M&V 2.0 Charges Ahead in 2017
Andrea Salazar

As an industry, we’ve been talking about the
promise and the potential pitfalls of measurement
and verification (M&V) 2.0 for some time.
This year, we’ve seen more concrete research
and demonstrations and we expect the trend
to continue.
In case you’re not in the loop, M&V 2.0—also
referred to as advanced M&V, continuous M&V,
and real-time evaluation, measurement, and
verification among other names—is the use of
analytics software to automate meter-based M&V of
savings from efficiency measures. Although M&V
2.0 promises to reduce evaluation cost and time
requirements, the questions of accuracy and
practical application have made adoption of the
technology slow.
However, some utilities are conducting pilots to test
out the accuracy and applications of M&V 2.0. At
this year’s Emerging Technologies Summit, Sophia
Francois of DTE Energy and Jamie Peters of
EnergySavvy presented on DTE’s pilot in the
presentation The Role of Real Time EM&V in
Overcoming Barriers (PDF). They found that
EnergySavvy’s solution was accurate, could
provide reliable savings estimates midway through
the program year (thus drastically shortening the
time frame by which program managers receive
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quantitative feedback on the performance of their
programs), and could accurately measure small
savings (1% to 2% of annual energy use) as well as
coincident peak-demand reduction. They also
showcased a case study from PSEG Long Island
where the utility found M&V 2.0 accurate even with
bimonthly data.
In the same session, Brian McCowan of ERS
discussed Con Edison’s usage of M&V 2.0 to
measure the peak-demand savings of its Demand
Management Program. The utility created its
Demand Management Program to make up for the
2 gigawatts of generation it lost from closing down
the Indian Point Nuclear Plant (check out the
Huffington Post article Replacing the Indian Point
Nuclear Power Plant with Energy Efficiency for more
information). Con Edison used the results of the
M&V 2.0 demonstration to quickly make program
adjustments, plan for future implementation, and
identify specific measure and sector targets.
Through Lawrence Berkeley National Laboratory’s
M&V 2.0 Demonstrations (PDF), pilots are being
conducted with Seattle City Light, United
Illuminating, and Eversource. Other program
administrators undertaking pilots or investigations of
M&V 2.0 include PSE, APS, and Efficiency Vermont.
Results from these pilots aren’t yet available.
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The Rise of CTA-2045
Essie Snell

Every appliance is different, and that creates a
challenge for demand-response programs
moving beyond controlling a single type of
device. Although some software-based solutions
are emerging to bring together multiple
Internet-enabled smart home devices under a
single demand-response management system,
another approach is to get manufacturers to
install a standard piece of hardware in all
products that would add demand-response
functionality and make it easier to use these
devices in utility load management programs.
At scale, this functionality could come at a lower
cost than retrofitted controls and without the
added sophistication of software-based
approaches that have to work with a range of
systems, communications protocols, and security
requirements. That’s the goal of CTA-2045
(formerly CEA-2045), a joint effort between the
Electric Power Research Institute, more than 20
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electric utilities, and a number of other
stakeholders in the USNAP Alliance: to create a
single, standardized socket-based interface that
could inexpensively add demand-response
functionality to a range products from multiple
manufacturers.
CTA-2045 has been in the works since 2013 and
appears poised to be incorporated into a range
of products over the next two years—from
thermostats to water heaters, pool pumps, EV
chargers, and even solar inverters. Better yet,
groups like the Bonneville Power Administration
already have demonstration projects underway to
evaluate the efficacy of this technology. Given
these promising developments, we recommend
that you continue to follow CTA-2045 closely and
look for opportunities to take advantage of it in
demand-response and load-shifting programs
going forward.
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Advanced Controls for Small and Midsize
Businesses Advanced in 2017
Andrea Salazar

We saw a proliferation of advanced energy
management offerings for small and midsize
businesses (SMBs) in 2017. The development of
more-advanced controls for SMBs is significant
because this sector can’t afford costly building
automation systems; therefore, SMBs control their
systems manually (or not at all), resulting in an
estimated energy waste (or a savings potential) of
10% to 25% per building, according to the Pacific
Northwest National Laboratory report Small- and
Medium-Size Building Automation and Control
System Needs: Scoping Study (PDF).
Some of these offerings are simply smart
thermostats applied to small businesses while
others are more traditional but modified building
automation platforms that target the SMB market.
Many of these products only control HVAC
systems, but some can also control lighting and
other miscellaneous loads.

packaged terminal air-conditioner controls. All of
these units work together and are accessible via
an online portal. Meanwhile, Nest offers small
businesses the same products as residential
customers, including thermostats, security
cameras, alarm systems, and smoke and carbon
monoxide detectors. Nest also seamlessly
integrates with products from different vendors to
controls lights, appliances, plug loads, water
heaters, and more.
With all these factors at play, it’s no wonder that
even big controls companies are trying to offer a
competitive solution for SMBs. We expect this
market to continue to grow as more products
become available and compatible and more
utilities put their solutions to the test.

Pelican Wireless Systems offers wireless,
mesh-network smart thermostats that you can link
together with web-enabled economizers; zone
controllers; sensors; a power-control module for
lighting, valves, fans, and pumps; and wireless,
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For 30 years, E Source has been providing
market research, data, and consulting services
to more than 300 utilities and their partners.
This guidance helps our customers advance
their efficiency programs, enhance customer
relationships, and use energy more efficiently.

For more information, visit www.esource.com,
email esource@esource.com, or call
1-800-ESOURCE.

TAS-1700031-003

