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As Of Press Time

I

n the past, I’ve been dragged by friends or family members to see
psychics and get my fortune read. Despite the clairvoyants’ promJoseph Bebon
ising prophecies, though, I have yet to randomly receive “a very
large sum of money,” marry a super model, or become a rock star with
my amateur guitar skills. Granted, there’s still time and lots of hope, but I’ve come to a more
likely conclusion: No one can predict the future. And that certainly applies to editors, such as
myself, as well as underscores why we often use the phrase “as of press time” in articles.
Like many other magazine publications, we at Solar Industry have a print and online
presence. Each medium has its unique benefits and inherent challenges, but I truly believe
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✹ New&Noteworthy

Despite Slowdown, U.S. Solar Market
Had Solid First Quarter

A

s previously predicted, the U.S. solar
market slowed down in the first quarter of 2017 (Q1’17) compared to the
record-shattering growth it had last year. Nonetheless, the market still added over 2 GW of PV
in the quarter and saw record-low prices for
utility-scale systems.
According to GTM Research and the Solar
Energy Industries Association’s (SEIA) latest
U.S. Solar Market Insight Report, the U.S. installed 2,044 MW of new capacity in Q1’17,
marking the sixth straight quarter in which
more than 2 GW of PV was installed. The report says solar was the second-largest source
of new electric generating capacity additions
brought online in the U.S. during the quarter,
with solar responsible for 30% of new generation, second only to natural gas.
As the U.S. solar sector grows, installed system prices continue to fall across all market segments, and the report says
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utility-scale system prices dropped below the $1/W barrier in
Q1’17 for the first time.
“The solar market clearly remains on a strong upward trajectory,” says Abigail Ross Hopper, SEIA’s president and CEO.
“Solar is delivering more clean energy, adding jobs 17 times
faster than the U.S. economy and creating tens of billions of
dollars in investment. With its cost-competitiveness, we know
solar will continue to play a growing role in America’s energy
portfolio.”
According to the report, the U.S. residential and nonresidential PV markets are both expected to experience yearover-year growth, even as the quarterly numbers saw a drop from
last year’s record-setting pace. Specifically, more than a half-gigawatt of residential PV was installed in Q1’17, down 17% from
the first quarter of last year. The report says part of the slowdown
can be attributed to national installers’ pulling back operations in
unprofitable geographies and customer-acquisition challenges in
more mature residential state markets like California.
According to the report, residential PV installations in California will fall year-over-year for the first time this decade.
Despite this, California remains the largest state market for residential solar installations.
The non-residential solar market - which includes commercial, industrial and community solar installations - grew 29%
year-over-year in Q1’17, but was down 39% from a record-high
Q4’16. The report highlights Minnesota’s growing community
solar market, as the state nearly doubled its cumulative community solar deployment in the first quarter.
The report also notes that several other states not as well
known for their solar markets saw particularly large jumps in
installations in Q1’17, including Idaho and Indiana. Meanwhile,
emerging state markets such as Utah, Texas and South Carolina
continued their growth.
The utility-scale segment continues to drive the U.S. market,
representing more than half of all PV installed during Q1’17.
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✹ New&Noteworthy
12.6 GW will come online in 2017, 10% less than
2016’s boom. Total installed U.S. solar PV capacity is
expected to nearly triple over the next five years, and
by 2022, more than 18 GW of solar PV capacity will
be installed annually.
However, the report cautions that substantial
downside risk looms over the long-term outlook for
U.S. solar due to the trade dispute initiated by Suniva.
(For more on the trade case, see “Is A New Trade War
Near?” on page 22.)

Source: SEIA/GTM Research

The report says much of the capacity comes from projects that
were originally slated for completion in 2016 but ended up being pushed back due to the extension of the federal investment
tax credit. And the report adds that this entire year is expected
to benefit from those “spill-over” projects.
“Utility solar is on the cusp of another boom in procurement,” states Cory Honeyman, GTM Research’s associate
director of U.S. solar. “The majority of utility solicitations are
focused on maximizing the number of projects that can come
online with a 30 percent federal investment tax credit in 2019,
or later by leveraging commence-construction rules.”
According to the report, GTM Research forecasts that
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LEGO And Hasbro Go All-In
On Renewables
Two major toy makers, LEGO and Hasbro, aren’t
playing around when it comes to sustainability.
Having supported the development of more than 160 MW
of renewable energy since 2012, the LEGO Group recently
achieved its 100% renewable energy target - three years ahead
of schedule. The Danish manufacturer’s latest renewable energy investment was a 25% stake in the Burbo Bank Extension offshore wind farm, located off the coast of Liverpool,
England.
“This development means we have now reached the 100
percent renewable energy milestone three years ahead of target,” comments Bali Padda, CEO of the LEGO Group, which
is also a member of RE100. “Together with our partners, we
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✹ New&Noteworthy
intend to continue investing in renewable energy to help create
a better future for the builders of tomorrow.”
According to the company, the total output from the LEGO
Group’s investments in renewables now exceeds the energy consumed at all LEGO factories, stores and offices globally. In 2016,
LEGO used more than 360 GWh of
energy to produce more than 75 billion LEGO bricks sold during the year.
To celebrate the milestone, the
LEGO Group has constructed what
it calls the largest-ever LEGO brick
wind turbine, establishing a Guinness World Records title. Built with
146,000 LEGO bricks, the wind turbine, standing 7.5 meters tall, is a
tribute to the record 200-meter wind
turbines of the Burbo Bank Extension. Starting this summer,
the LEGO turbine will be situated at the LEGOLAND Windsor
Resort in the U.K.
Since 2012, KIRKBI A/S, parent company of the LEGO Group,
has invested approximately 6 billion Danish krones (approximately $903.5 million) in renewable energy on behalf of the
LEGO Group. In addition to the Burbo Bank Extension, KIRKBI
A/S owns 31.5% of the Borkum Riffgrund 1 offshore wind farm
in Germany. Furthermore, LEGO is planning to install 20,000
solar panels on the roof of its factory in Jiaxing, China.
Separately, Hasbro Inc., whose brands include Nerf, PlayDoh, Monopoly and My Little Pony, has set a goal of achieving
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100% renewable energy and carbon neutrality across its owned
and operated global operations. The company, which is headquartered out of Pawtucket, R.I., says it has already achieved its
previous goal of 100% renewables and carbon neutrality in the
U.S.; this new, global commitment builds upon that.
Hasbro says it has already made significant progress
to reach the milestone. Specifically, Hasbro purchased
25,699 MWh of renewable energy certificates (RECs) to
address 99.6% of its 2016 global electricity consumption. Additionally, the company purchased carbon
offsets in 2016 to address its global carbon footprint.
Cumulatively, this reduction in Hasbro’s carbon footprint is similar to growing 766,411 trees per year for 10
years or not using 69,513 barrels of oil, according to the
company.
“Through renewable energy advancements, Hasbro
continues to demonstrate our deep commitment to the environment and our desire to play a leadership role in building a
safe and sustainable world for future generations,” states Brian
Goldner, chairman and CEO of Hasbro.
In 2015, Hasbro joined the U.S. Environmental Protection
Agency’s (EPA) Green Power Partnership and qualified for the
U.S. EPA’s Green Power Leadership Club, a distinction given to
organizations that have significantly exceeded the EPA’s recommended minimum renewable energy purchase commitment,
the company explains.
Hasbro has RECs and carbon offsets from 3Degrees, a provider of comprehensive clean energy services. The RECs are
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Calif. Works To Mitigate Grid
Issues During Solar Eclipse
Solar eclipses might look cool, but they can also pose operational
challenges for a state whose power grid incorporates a significant
amount of solar energy. That’s why grid operators and regulators in
California are doing all they can to prepare for an upcoming solar
eclipse on Aug. 21.
California Public Utilities Commission (CPUC) President Michael Picker has called on consumers to do their part to lower
electricity use statewide by 3,500 MW on Aug. 21 by reducing electricity use from 9 a.m. until 11 a.m. As CPUC explains, a partial
solar eclipse will travel across California from about 9:02 a.m. until
approximately 11:54 a.m. local time. The sun will be obscured from
76% in Northern California to 62% in Southern California, and this
reduction in solar radiation will directly affect the output of both
large-scale photovoltaic (PV) electric power plants and rooftop solar.
California won’t see another
eclipse of this magnitude until
2045, CPUC notes.
“When the sun goes away,
so does the energy that powers our renewable solar panels,” says Picker. “If millions
of Californians turn off appliances and power strips to
unplug from the grid during
the eclipse, we can let our hard-working sun take a break. We don’t
have to rely on expensive and inefficient natural gas peaking power
plants, we can have cleaner air, we can keep our system reliable, and
we can send a message to the rest of the country that we can do all
of that without being forced to rely on fossil fuels as the only foundation of our electricity.”
According to CPUC, nearly 10,000 MW of commercially operational grid-connected solar PV is currently operated by California’s
investor-owned utilities (IOUs), and more will soon be completed.
Initial estimates show that at the eclipse peak, commercial solar production for the IOUs will be reduced from an estimated 8,754 MW
to 3,143 MW at the maximum partial eclipse and then return to
9,046 MW. The normal morning solar ramp will be interrupted with
a down ramp beginning at 9:02 a.m., followed by a greatly accentuated up ramp beginning at 10:22 a.m. until noon.
In order for California to avoid relying on more fossil fuel generation during the eclipse, Picker is urging consumers to increase their
conservation and energy efficiency efforts by unplugging any unused
electronics, upgrading to LED light bulbs, and waiting to use highenergy-consuming devices, such as air conditioners and washing
machines, until after 9 p.m.
“We will work with businesses, community organizations, local governments and others to mobilize Californians to do their
California thing and help reduce energy use during the eclipse,” says
Picker. “We can replace solar megawatts with our ‘negawatts’ or ‘BetterWatts.’ Join with us and stand in for the sun while it takes a short
break on August 21st.”
In addition to CPUC’s call for residents to reduce their energy
usage, the California Independent System Operator also recently
conducted an analysis to help mitigate any potential grid issues during the upcoming solar eclipse.
14
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from a mix of renewable resources, including wind,
solar, biomass, landfill gas and hydroelectric sources.
Hasbro purchased the RECs from projects located near
major facilities in North America, South America, Asia
and Europe.

South Carolina Utility Launches
Community Solar Program
In partnership with developer Clean Energy Collective (CEC), South Carolina Electric & Gas Co.
(SCE&G) has launched what the utility claims is the
state’s largest community solar program.
SCE&G says the 16 MW AC program will make
solar generation available to electric customers who
cannot, or do not wish to, install rooftop solar panels.
Through the program, residential customers and eligible non-residential customers may now purchase
or subscribe to solar panels at several solar facilities
to be constructed within SCE&G’s service territory.
In exchange for the electricity produced by their
panels, participants will receive credits on their
monthly utility bills, thereby lowering their monthly expenses. SCE&G says the program is available to residential electric customers who own
or rent their homes and to schools, churches, and
municipalities.
“We often hear from customers who desire the
cost savings and environmental benefits of solar energy, so we’re really proud to bring those advantages to
even more customers,” says Danny Kassis, vice president of customer service and renewables for SCE&G.
“For some customers, this program creates a pathway
to solar energy where there wasn’t one before.”
SCE&G chose CEC and the developer’s RooflessSolar product to implement the utility program. SCE&G
expects to interconnect the first two of three CECdeveloped solar facilities by the end of this year. As part
of its community solar solution - Community Solar
Platform - CEC will facilitate customer enrollment and
provide monitoring and production tracking services.
SCE&G is responsible for all maintenance of the sites.
“One of the largest utility-sponsored programs
in the country, SCE&G’s community solar program
demonstrates SCE&G’s commitment to providing customers a choice in how they meet their power needs
and the growing renewable energy movement in South
Carolina,” says Paul Spencer, CEO of CEC. “We are
proud to be working with SCE&G to bring community
solar to South Carolina on a large scale.”
SCE&G notes it energized its first utility-scale solar
facility in December 2015 and has announced additional developments that will help the utility exceed
its goal of generating at least 42 MW of utility-scale
solar by 2020. SCE&G adds it also provides customer
programs to support the development of more than
42 MW of customer-scale solar generation by 2020
and already has interconnected more than 4,000 of its
customers.

✹ New&Noteworthy

How Did The U.S. Energy Storage Market Fare In Q1?

Q1 U.S. Energy Storage Deployments (MWh)

The first quarter of 2017 (Q1’17) was the biggest quarny 10+ megawatt-hour projects in the 2017 pipeline, indicating
ter in history for the U.S. energy storage market in terms of
that the first quarter may be the largest quarter this year.”
megawatt-hours deployed, but it also saw a typical decline
In all, the report says front-of-the-meter energy storage
in terms of megawatts, according to GTM Research and the
represented 91% of all deployments for the quarter. Front-ofEnergy Storage Association’s
the-meter deployments grew
Figure: Q1 Energy Storage Deployments (MWh), 2013-2017
(ESA) latest U.S. Energy Stor591% year-over-year in megaage Monitor.
watt terms, boosted by a few
250
233.7
The report says the U.S.
large projects in Arizona, Calideployed 234 MWh of enerfornia and Hawaii.
200
gy storage in the first quarter,
The report says the behindwhich represents more than
the-meter market segment,
fiftyfold growth year-overwhich is made up of residential
150
year and bests the previous
and commercial energy storage
megawatt-hour record set in
deployments, declined 27%
Q4’16 by 2%.
year-over-year in megawatt100
When measured in megahour terms and 32% yearwatts, it was the third-largest
over-year in megawatt terms.
50
quarter in history, only behind
The report attributes much
the fourth quarters of 2015
of the slowdown to a pause in
and 2016. Specifically, the reCalifornia’s Self-Generation
0
port says the U.S. deployed
Incentive Program.
Total
71 MW of energy storage in
According to the report,
Q1 2013
Q1 2014
Q1 2015
Q1 2016
Q1 2017
Q1’17 - a 50% decrease from
California will remain the
the 140.8 MW deployed in Source: GTM Research/ESA u.S. Energy Storage Monitor
undisputed king of the U.S.
Q4’16 but up 276% year-over-year from the 18.9 MW destorage market over the next five years. Arizona, Hawaii, Masployed in Q1’16. According to the report, this follows the
sachusetts, New York and Texas will all battle for second place,
trend of the first quarter of each year generally seeing a smaller
with each market forming a significant chunk of deployments
megawatt deployment level after an active fourth quarter.
through 2022, at which point GTM Research forecasts the U.S.
“Much of this growth can be attributed to a shift from
annual market to reach 2.6 GW, almost 12 times the size of the
short-duration projects to medium- and long-duration proj2016 market, and 7.2 GWh.
ects in the utility-scale market, along with a surge of deployBy 2022, GTM Research expects the U.S. energy storage
ments geared to offset the Aliso Canyon natural gas leak,” says
market to be worth $3.2 billion, a tenfold increase from 2016
Ravi Manghani, GTM Research’s director of energy storage.
and a fivefold increase from this year. Cumulative 2017-2022
“Although, the industry shouldn’t get too comfortable, as with
storage market revenues will be $11 billion, according to the
fulfillment of Aliso Canyon deployments, there aren’t that mareport.

Solar Provided Most Global Renewable Energy Jobs In 2016
More than 9.8 million people were employed in the global
renewable energy sector in 2016, with the solar industry
providing the most jobs, according to a new report from the
International Renewable Energy Agency (IRENA).
“Falling costs and enabling policies have steadily driven
up investment and employment in renewable energy worldwide since IRENA’s first annual assessment in 2012, when
just over 7 million people were working in the sector,” says
IRENA Director-General Adnan Z. Amin. “In the last four
years, for instance, the number of jobs in the solar and wind
sectors combined has more than doubled.
“Renewables are directly supporting broader socioeconomic objectives, with employment creation increasingly
recognized as a central component of the global energy transition. As the scales continue to tip in favor of renewables, we
expect that the number of people working in the renewables
sector could reach 24 million by 2030, more than offsetting
fossil fuel job losses and becoming a major economic driver
around the world,” adds Amin.
16
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According to IRENA, global renewable energy employment,
excluding large hydropower, reached 8.3 million in 2016.
When accounting for direct employment in large hydropower,
the total number of renewable energy jobs globally climbs to
9.8 million - a 1.1% increase over the total seen in 2015. China,
Brazil, the U.S., India, Japan and Germany accounted for most
of the renewable energy jobs. In China, for example, 3.64 million people worked in renewables in 2016, a rise of 3.4%.
IRENA’s report shows that the solar PV sector was the largest renewable energy employer in 2016, with 3.1 million jobs
- up 12% from 2015 - mainly in China, the U.S. and India.
IRENA also highlights the U.S. solar industry’s historic year in
2016.
IRENA says new wind installations contributed to a 7%
increase in global wind industry employment, raising it up to
1.2 million jobs. Brazil, China, the U.S. and India also proved
to be key bioenergy job markets, with biofuels accounting for
1.7 million jobs, biomass 0.7 million, and biogas 0.3 million,
the agency adds. S
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✹ Projects&Contracts

Ameren Completes Multi-Tech Clean
Energy Microgrid

A

meren Corp. has completed
what the energy company is
touting as one of the most
technologically advanced utilityscale microgrids in North America.
The $5 million facility, located at
Ameren’s Technology Applications
Center adjacent to the University of
Illinois campus in Champaign, Ill.,
includes a 160-foot wind turbine, solar panels, and natural gas generators
that can produce enough electricity
to power nearly 200 local residential
and commercial customers. Ameren
built the hybrid microgrid facility to
test monitoring and control methods
for aggregating these clean energy
sources with advanced automation
and battery storage.
Ameren says its microgrid is one
of the few in the world that operate
at utility-scale voltages, between 4 kV Photo courtesy of Ameren
and 34.5 kV, with multiple levels of
control that seamlessly transition the power source for an entire distribution circuit from exclusively distributed generation
sources to the traditional grid. This concept, known as “islanding,” enables Ameren to deliver more than 1 MW to live (pay-

ing) customers without experiencing an outage.
“Integrating microgrids onto our system can
provide cleaner energy and a stronger, smarter
grid capable of delivering the products and
services to fit the needs of our future customers and the communities we serve,” says Warner
Baxter, chairman, president and CEO of Ameren Corp. “There is no better time than now to
innovate and position Ameren for even better
results in the years ahead.”
According to Ameren, the leased generation
assets located on-site include a 100 kW Northern Power Systems wind turbine; a 125 kW
solar array; two Caterpillar natural gas generators that can generate a total of 1,000 kW; and
an S&C Electric Co. battery system that stores
power from the generation sources and can
supply 250 kW of energy for two hours.
“Our focus on building a next-generation
energy delivery system has enabled Illinois to
emerge as a national leader in smart grid innovation,” says Richard J. Mark, chairman and
president of utility subsidiary Ameren Illinois.
“As the technologies we are testing at this microgrid facility become more accessible in the future, our customers will be able
to count on Ameren Illinois to help them safely install and costeffectively operate distributed generation resources.”

Rabbi Calls Temple’s Array An ‘Actualization Of Our Values’
opportunities from different vendors, a team of congregants,
Temple Beth Elohim, a Wellesley, Mass.-based Reform constaff and clergy at Temple Beth Elohim selected Solect’s small
gregation, has installed a 37 kW solar array atop the roof of
its synagogue. Completed in partnership with solar provider
systems solar program with PowerOptions. Under the proSolect Energy and energy buying consortium PowerOptions,
gram, Solect installed and will own and operate the solar array
the project is a significant addition to the congregation’s efforts
and sell the power generated under a power purchase agreetoward sustainability.
ment (PPA) at a fixed rate for a
“Our Temple Beth Elohim community has, for a
period of 20 years.
very long time, considered the importance of susHowever, completing the
tainability and environmental protection. Preserving
transaction was not as straightour resources and being stewards and protectors of
forward as in many other
our earth are values that we find in our ancient Jewtowns, Solect notes. Solar genish texts,” explains Rabbi Rachel Saphire. “Installing
eration works differently under
solar panels at the temple is an actualization of our
municipal utilities than it does
values, a way to model sustainability for our conin an investor-owned territory
gregants, and a concrete effort to reduce our carbon Photo courtesy of Matthew Wasserman
with utilities like Eversource
footprint. We are proud to fulfill this sacred obligaand National Grid. Wellesley is
tion and perform such an important mitzvah (commandment)
one of about 40 towns in Massachusetts that purchase power
of our tradition.”
from the electric utility owned by the municipality - in this
As a nonprofit that is unable to benefit from renewable
case, the Wellesley Municipal Light Plant (WMLP). Solect
says Massachusetts laws require the utility to be the reseller of
energy federal and state tax incentives, the Temple faced a
power to its customers within the town boundaries, so making
number of options for financing and installing the solar arthe array a reality required a PPA with the WMLP.
ray, according to Solect Energy. After comparing rooftop solar
18
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✹ Projects&Contracts
& Entertainment to power Verizon Center will be sourced
from an off-site, third-party-owned solar facility in Frederick
County, Md., and bundled with national solar renewable energy credits - allowing the sports and entertainment facility to
operate using 25% solar energy.
“Off-site renewable energy is one of the fastest-growing
sectors within the energy industry,” says Dr. Louis J. Hutchinson III, vice president and chief revenue officer for WGL. “As
renewable energy offerings continue to mature, it’s exciting to
see the sports industry play a major role in sourcing off-site
renewable energy.” WGL has served as the official energy and
greening partner of Verizon Center since 2015.
“Sustainability is at the core of our operations,” says Dave
Touhey, president of venues at Monumental Sports & Entertainment, which owns and operates Verizon Center. “We are
excited to expand our energy relationship with WGL Energy
by entering into this new partnership to bring more renewable
energy to Verizon Center.”
Beginning in late 2017, Verizon Center will receive about
4.7 million kWh per year of energy from 3.5 MW of the solar
Monumental Sports & Entertainment and WGL Energy
project. Verizon Center is a member of the Green Sports AlliServices Inc. have announced a partnership that will allow
ance, and through this new partnership, the Wizards, Capitals,
Verizon Center - a Washington, D.C., arena home to the WashMystics and Valor are among the first professional sports teams
ington Wizards, Capitals, Mystics and Valor, as well as concerts
powered by off-site renewable energy.
and other entertainment events - to purchase power from a
“While arenas or ballparks often have obstacles for installnew solar facility in Maryland.
ing on-site energy sources due to limited space, off-site energy
The solar electricity purchased by Monumental Sports
provides opportunities for teams across the country
to benefit from renewable energy,” says Justin Zeulner,
executive director at the Green Sports Alliance. “Verizon
Center and its teams are setting a prime example of
promoting sustainable communities among their pasOrigis Energy USA and Cooperative Energy, a Mississippi-based
sionate fan base.”
generation and transmission cooperative, have broken ground on
a 52 MW project near Sumrall in
Lamar County, Miss.
The project is expected to create approximately 400 jobs during
Developer groSolar, municipal utility JEA, and AEP
construction, and the 540-acre soOnSite Partners, an American Electric Power company,
lar site will include 206,892 photohave announced commercial operation of the 7 MW
voltaic panels when completed in
Northwest Jacksonville Solar Partners (NWJAX) solar
December. Origis Energy has de- Photo courtesy of Origis Energy
farm in Jacksonville, Fla.
veloped and will install and operLocated on Arnold Road just north of the Jacksonville
ate the facility, and Cooperative Energy will buy all of the output
International Airport, the NWJAX project is owned by
to provide clean energy to the co-op’s 423,000 members across
AEP OnSite Partners and features single-axis trackers
Mississippi.
that track the sun from east to west throughout the day
“Our members have told us they want more renewable energy in
to increase the efficiency of the project. Throughout the
our portfolio,” says Jim Compton, Cooperative Energy’s president
design and construction of the project, groSolar used
and CEO. “The project provides a significant amount of solar enernumerous local contractors and small businesses to
gy to power the homes and businesses we serve. So, we are respondassist in the development of the project. In addition to
ing to our members and also providing clean, affordable energy.”
the clean energy that the project provides to Jackson“We are honored to be working with Cooperative Energy as they
ville residents through JEA, the site features wetlands
power more homes and businesses with solar every year,” adds Joflowage improvements and landscaping designed to
han Vanhee, managing director of business development for Origis
positively impact the site and surrounding ecosystem.
Energy. “These utility and community leaders understand that solar
“JEA is committed to environmental stewardship and
provides clean, affordable power while creating jobs, economic and
to increasing its level of carbon-free renewable energy
environmental benefits.”
generation,” says Paul McElroy, CEO of JEA. “This partCooperative Energy began its venture into solar generation sites in
nership with groSolar will expand our solar footprint
2016 with the installation of five smaller solar installations (100 kW
and provide our customers with an environmentally
or less) at five member locations across the state.
friendly and efficient option for their power needs.” S
Under the agreement, the power generated from the array is
purchased by the WMLP, which then sells it to the Temple.
“We worked to streamline the interconnection process
with Solect, and the PPA proved instrumental for the temple,”
says Kevin Sullivan, assistant superintendent for the WMLP.
“Bringing Temple Beth Elohim’s array online brought the
WMLP total connected solar generation to 700 kW in the town
of Wellesley. We are proud to be a part of power generation
from renewable alternatives.”
“We took a great deal of pride in completing this project for
Temple Beth Elohim,” adds Alex Keally, senior vice president of
business operations at Solect. “It required hard work and collaboration from a number of different parties to develop this
innovative solution, and I’m thrilled we made it work for the
congregation.”

D.C. Sports Arena Will Tap Into
Off-Site Solar

52 MW Solar Project Under Way
For Mississippi Co-op

Partners Commission UtilityScale Solar Farm In Jacksonville
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R California Spotlight

Massive Storage Development
Needed In California

T

wo buzzwords have come to dominate California energy
policy circles: overproduction and the ramp.
In the late morning, when solar production is strong
and air conditioning has not been called into action, there are
periods when the state has more electricity than it needs. Then
in the late afternoon, when the sun is going down as people
go home and turn on their appliances, the need for electricity
from non-solar resources ramps up sharply.
Both of these effects are intensified by solar, and both can
be solved with energy storage. There is not a moment to lose in
developing storage to address these challenges.
This past April, the California Independent System Operator (CAISO) paid renewable energy plants not to produce

peak periods in time-of-use (TOU) rates, but the market may
be able to sustain around 1 GW of new behind-the-meter installations per year.
Whether we get to 50% solar by 2030 or years earlier, energy storage has a big job to do.
The National Renewable Energy Laboratory (NREL) recently published a study to determine how much storage will
be needed in California to get to 50% solar without excessive
curtailment. The lab ran multiple scenarios involving different levels of electric vehicle adoption, demand response
capability and interstate trading opportunity. NREL concluded that the storage need is somewhere between 14 GW and
32 GW.

CALSEIA underscores the importance of supporting more
energy storage in the solar-heavy state.
by laura Gray
85,000 MWh that they otherwise would have generated. That is nearly double the highest monthly curtailment in the previous year. On nearly every spring
day this year, CAISO solicited bids from solar plants
that were willing to dial down their production.
On an annual basis, curtailment in California was
a little more than 1% of solar generation in 2016, so
it has not yet become a major market distortion. But as solar
penetration grows, the state will need to store energy for use in
the evening if it is going to avoid massive curtailments.
For the ramp, the steepest increase in demand that California has seen happened last December, when statewide load
increased by nearly 13 GW in three hours. Utilities sign a lot
of contracts with peaker plants to prepare for ramps like that.
Every megawatt-hour of solar energy that is stored could offset
the natural gas peaker plants that kick on as the sun goes down
even on ordinary days.
Solar continues to grow
The California renewable portfolio standard (RPS) currently calls for 50% of electricity to come from renewables by
2030. A bill that is moving through the state legislature as of
press time would increase the RPS to 60% by 2030. A substantial portion of that could come from out-of-state wind power,
but analysis suggests that the majority will be in-state solar.
Because rooftop solar does not count toward the RPS in
California, installations on the customer side of the meter are
additional. Net-metered systems currently add up to more
than 5 GW, or about 3% to 4% of annual consumption. The
explosive growth rate of the past few years seems to have
slowed as customers adjust to new net metering rules and new
20
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California leadership
The first real market for solar energy was created
deep in the woods of northern California. The customers were people who wanted to stop breathing kerosene
fumes and had enough cash from certain lucrative
farming operations to afford the expensive systems.
Back then, batteries were as important as the panels.
Forty years later, California leadership on batteries is needed again, and the state has already made progress ushering in
a new era of energy storage.
In 2010, the state legislature passed a bill directing the
California Public Utilities Commission (CPUC) to establish
a requirement for the utilities to procure energy storage. After
three years of debate, the mandate was set at 1.325 GW, to be
contracted by 2020 and built by 2024.
The state is already about halfway to that requirement with
installed systems. Current installed capacity of utility-scale
storage in California is around 620 MW. In 2016, the legislature tacked on an additional 500 MW of utility-procured
storage, and CPUC has also considered increasing the mandate further.
For customer-sited storage, data is spotty, but a solid estimate of current installed capacity in California is on the order
of 70 MW for commercial and 1.2 MW for residential.
Commercial customers have begun understanding that
they can avoid demand charges by installing storage. Combining those savings with rebates available through California’s
Self-Generation Incentive Program (SGIP) makes storage a
no-brainer for some commercial customers from a financial
perspective, but there is still a lot of reluctance to enter into
contracts.

That hesitation should surprise nobody. Asking a business
that is focused on selling food or renting office space to install
a new technology to manage power bills is asking a lot. You
have to provide a very attractive offering to get the first customers to jump in.
On the residential side, recent installations have mostly
been for techies who want to be first or people who feel strongly about never being without power. Solar companies are now
trying to attract a more mainstream audience by giving consumers the power to control their own energy use as TOU rates
come online and rates climb ever higher.
Currently, SGIP has a budget of $440 million, which will
result in just over 1 GW of installed storage if the full budget
can be used at the currently prescribed incentive levels. However, this is not enough to create a long-term program with
a gradual reduction in incentive levels. Initial incentive levels
have created so much demand that the incentives have needed
to be distributed by lottery, which makes it difficult for companies to count on the program and attract investors. Soon, the
incentive level will be so low that projects might not be viable
if storage prices do not drop quickly enough.
Policy outlook
Incentives are essential to get off the starting line, and we
need them to take storage to scale. But another big piece of the
puzzle is to create tariffs that value the services that storage can
provide to ratepayers, consumers and the grid. Ultimately, we
need a functional marketplace.
CPUC has expressed some willingness to consider a rate
structure that is designed for storage customers. The commission recently issued a Distributed Energy Resources (DER)
Action Plan to coordinate work across different proceedings.
The document states a goal of creating “appropriate rate design
to absorb renewables oversupply.” The California Solar Energy Industries Association (CALSEIA) has proposed
optional rate structures in utility rate cases,
including rates that have a wider dif-

ferential between peak and off-peak rates, have very low charging rates in the wee hours, and line up all demand charges
within the peak period.
Beyond TOU, California needs tariffs for voltage support
and frequency regulation, along with demand response program rules that work for customer-sited storage. These items
are all on the list of the state’s DER Action Plan, but the work
to create them has not begun.
Along with the actual tariffs, product offerings will need to be
developed by third-party aggregators. Companies may guarantee a fixed monthly payment in exchange for control of battery
operation, or they could structure performance-based payments. Smart phone apps will surely be created for millennials
to click on a “sell” button when they drink their morning coffee.
While this is happening, we need to bring down the enormous soft costs of installing storage. Everyone involved with
selling, designing, installing, permitting, inspecting and financing storage will proceed slowly at first and gain efficiency over
time. For this, we need a longer bridge of incentives to make
sure the industry is maturing at the same time that the marketplace is being developed.
As of press time, the California legislature is considering
S.B.700, a bill that would spin off storage rebates from SGIP
into a storage-only program focused on market transformation of storage. The program would bring to scale the local energy storage market in the same way that the California Solar
Initiative got us to where we are today for PV.
Companies are already taking advantage of available rebate
funding, and the strong demand shows the need for a program
with a longer runway. The most recent SGIP solicitations are
encouraging. There were 166 storage developers, using equipment from over 50 manufacturers, that applied for rebates in
the first two steps of the 2017 program opening - more than
double the number of participants the year before. Many other
contractors with experience in solar are waiting in the wings.
California policymakers want to see a successful storage
market. They are aware of what happened in Hawaii, where a
booming solar market was stopped cold. In the age of federalstate skirmishes over the benefits of greenhouse-gas regulation,
California does not want to see its renewable energy leadership tarnished.
Even if the state doubles funding for rebates and doubles the utility procurement
mandate, the amount of storage that results
will be short of what NREL found to be
necessary. But these policies can serve
as launching points for a market that
can continue to grow after rebates and
mandates have played their part.
If prices decline steadily and policy
pieces get implemented, storage in California can grow fast enough to allow
greater penetration of solar without
compromising grid stability or increasing curtailment of renewables. S
laura Gray is the energy storage policy advisor at the California Solar Energy Industries
Association.
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R Trade Case

Is A New Trade
The U.S. International Trade
Commission is investigating
whether to recommend global
measures on foreign-made
cells and modules.
by Joseph Bebon

T

he U.S. government has launched an investigation into
a controversial trade petition initiated by bankrupt
manufacturer Suniva and later joined by SolarWorld
Americas. Specifically, the petition seeks new import tariffs on
crystalline silicon photovoltaic (CSPV) cells and minimum
import prices on CSPV modules made anywhere outside the
U.S.
The two companies, which are the sole petitioners as of
press time, argue new trade measures are necessary in order to
protect domestic manufacturers amid cheap imports. Meanwhile, the Solar Energy Industries Association (SEIA) has
vowed to lead a battle against the trade case, claiming it puts
thousands of U.S. jobs in jeopardy.
Suniva, a Georgia-based manufacturer of CSPV cells and
modules, entered Chapter 11 bankruptcy in April after laying off employees at both of its U.S. plants. The company had

The Section 201 petition would
implement any new import tariffs
on a global scale.
publicly blamed its financial troubles on “global manufacturing
overcapacity, particularly in Asia, and the ongoing influx of foreign imports, which continue to drive down domestic prices.”
Suniva soon filed a petition with the U.S. International
Trade Commission (ITC) asking the federal agency to conduct
a “global safeguard” probe under an obscure trade law known
as Section 201 of the Trade Act of 1974. The ITC officially accepted the company’s petition in May and agreed to investigate
whether CSPV imports are causing “serious injury” to U.S.
manufacturers. Unlike the U.S. government’s previous trade
actions against Chinese and Taiwanese imports, though, the
Section 201 petition would implement any new import tariffs
on a global scale, rather than focus on CSPV products from a
particular country. Suniva has argued that foreign manufacturers set up shop in other markets to successfully avoid tariffs.
(Oddly enough, Suniva itself has been majority owned by
22
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Shunfeng International Clean Energy [SFCE], a China-based
company, since 2015.)
When SolarWorld Americas, which famously spearheaded
those previous U.S. solar trade cases, eventually announced
it was joining Suniva as a co-petitioner, the news came as a
shock - the company had initially suggested it did not support
the Section 201 petition back in April. Since then, however,
German parent company SolarWorld AG declared insolvency
in local court. The U.S. subsidiary, which has long operated a
large cell and module manufacturing facility in Hillsboro, Ore.,
also notified all of its employees in late May about an impending mass layoff and potential plant closure. (As of press time,
how many SolarWorld Americas workers might be affected and
the ultimate fate of the plant are unclear.)
In a statement, SolarWorld Americas claims the “surge”
of cheap imports continues and the U.S. solar market
“remains highly distorted by state-sponsored overcapacity and exports from China and other
countries.”
“We have hoped and waited for serious proposals for settling the overall
U.S. solar industry’s trade tensions
with China, but we have received
none,” says Juergen Stein, president of SolarWorld Americas.
“Therefore, we have decided to
join the [Section 201] case to
pursue the best remedy available to us to restore fair competition in the U.S. market.”
The ITC has deemed the
case “extraordinarily complicated” and plans to make its
injury determination by Sept.
22. If it finds injury, the ITC
will recommend a remedy to
President Donald Trump by
Nov. 13. However, the choice to
implement a trade remedy - and,
if so, to what degree - will be up to
Trump.
For its part, Suniva has proposed an
initial import tariff of $0.40/W per CSPV
cell and a minimum import price of $0.78/W
per CSPV module. According to several analysts,
that would effectively double current module
prices, making foreign-imported modules into the
U.S. the most expensive in the world.
As of press time, SolarWorld Americas has not recommend-

War Near?
ed its own remedy in the investigation. Tim
Brightbill, partner at Wiley Rein LLP and
trade counsel to SolarWorld Americas,
states, “We will propose a remedy
at the appropriate time.”
Opposition
Since the beginning, Suniva’s
Section 201 petition has faced
backlash from a num-

ber of industry stakeholders,
both domestic and abroad, but
none has been as vocal as Abigail
Ross Hopper, president and CEO
of SEIA.
“I want to be clear: SEIA
is going to lead the fight on
this petition every step of
the way,” declares Hopper. She argues that
the Section 201 petition “poses an existential threat to the
broad solar industry and its 260,000
American jobs.”
If Suniva’s proposed trade measures get approved,
SEIA claims a total
of 88,000 of those
U.S. solar jobs across
various segments of
the industry would be
lost next year, with the
California, South Carolina
and Texas markets getting
hit the hardest. Hopper says,
“Our estimates show that even in
the states where Suniva and its lone
supporter, SolarWorld, have operations, if the petition succeeds,
there would be many times more
jobs lost than expected gains for two
struggling companies.”

Christian Hudson, counsel for Suniva, takes issue with such
rhetoric. He says, “First, we heard the scare tactic that 260,000
jobs were in jeopardy; now we hear a revised number of 88,000
- and while this is yet another inaccurate scare tactic, at this
rate, we might hear accurate numbers by the end of summer.”
Notably, the ITC’s ruling to move forward with an investigation and SolarWorld’s decision to join as a co-petitioner
help solidify the agency’s determination that the petitioners are
“representative” of the U.S. solar manufacturing industry - an
important requirement for a Section 201 case.
Hopper acknowledges that SolarWorld’s participation “certainly helps” Suniva. However, she charges, “Suniva is a bankrupt company owned by the Chinese, and SolarWorld is owned
by a German parent company that is insolvent. They see this
as a life raft. What seems to be an afterthought to them are
the thousands of families and billions of dollars in private
investment that would be left drowning in their wake if
this comes to pass.”
Brightbill says, “We fundamentally disagree
with these claims by SEIA, many of which were
made in the prior trade cases and proved to
be entirely false when relief was issued
in those cases. The solar manufacturing industry, including upstream/
downstream suppliers to the industry, also comprise tens of thousands of critical U.S. jobs, and solar demand will continue to
grow regardless of any relief imposed. We believe that the U.S.
should not be only a nation of installers. Having a strong cell
and module manufacturing industry is beneficial to the U.S.
solar industry as a whole and the country overall. Safeguard
relief as a result of this investigation will allow struggling U.S.
cell and module producers to stay in business and to grow,
thrive and expand.”
Hudson adds, “Suniva believes that with a global safeguard,
all aspects of the U.S. solar industry - including manufacturing
and its research and development - will have the opportunity
to succeed, and the U.S. marketplace will ultimately benefit
from predictable behavior.”
Nonetheless, Hopper calls the proposed global measures a
“blunt instrument” that “would not correct, but instead exacerbate, the underlying problem of an excess global supply of
CSPV modules.” She states that SEIA advocates for “free and
fair trade” and is working with stakeholders to come up with
alternative solutions to the Section 201 proposal.
“Raising walls around the U.S. and inhibiting the import
of fairly traded goods is not going to jump-start U.S. cell and
module manufacturing,” she says. “In fact, there are better ways
forward, and we’re speaking with representatives from across
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the industry to come up with creative options to boost the
beyond 2017,” says Wilkinson. (Please note Wilkinson uses the
manufacturing that already exists here.”
common phrase “c-Si” in lieu of the “CSPV” acronym.) He
adds, “The price uncertainty blocks the contracting process for
As for what those “creative” solutions might be, Hopper
new PV projects in the U.S., as developers are unable to comadmits, “That’s sort of the 640-million-dollar question - how
mit to bid prices.”
do we support domestic manufacturing of healthy competitive
Although SolarWorld has yet to recommend its own remedy
companies while not putting a damper on the solar business?”
According to her, potential options include work
to improve domestic research and development
Change To u.S. Annual PV Installation Forecast under Full
and lock in more government support for U.S.
Implementation Of Sunvia Petition (MW)
manufacturers, among other solutions.
In its battle against the Section 201 case, SEIA
2,000
has launched a “Save America’s Solar Jobs” cam0
2016
2017
2018
2019
2020
2021
paign. Hopper notes SEIA’s board of directors
-2,000
voted “overwhelmingly,” though not unanimously, for the organization to take a leading stand.
Boom in module imports
-4,000
Although representatives from First Solar and
in 2H 2017 keep up 2017
Demand limited by thin-film capacity
-6,000
and 2018 demand
SunPower, both U.S.-based PV manufacturers,
(utility-scale) and domestic
are members of the board, Hopper has declined
-8,000
manufacturing (rooftop)
to reveal how those representatives voted. As of
-10,000
press time, neither company has publicly spoken
-12,000
out for or against the Section 201 petition.
In addition, several other industry stakehold-14,000
ers filed letters with the ITC opposing the Suniva
petition, including U.S.-based residential solar Source: IHS Markit
service provider Sunnova and China-based manand the outcome of the Section 201 case remains uncertain,
ufacturer Jolywood (Taizhou) Solar Technology Co. Ltd. PerWilkinson calls the full implementation of Suniva’s proposed
haps most surprising, though, is an opposition letter to the
measures the “worst-case scenario.” In that scenario, he says,
ITC from China-based SFCE - Suniva’s majority shareholder.
“IHS Markit estimates that PV demand in the U.S. would
Although SFCE had supported Suniva’s Chapter 11 bankshrink by 60 percent for the period 2018-2021 compared to
ruptcy filing and agreed with its subsidiary that “fierce” comits current forecast, as the market would be constrained by the
petition in the U.S. market and ongoing imports “from other
relatively small amount of manufacturing within its borders.”
photovoltaic manufacturers in southeast Asia at a decreasing
Furthermore, he says, “The number of economically
cost” were damaging, the Chinese company disagrees with
attractive state markets for utility-scale PV using
Suniva’s choice to pursue global trade actions. In an announcec-Si modules in 2018 would likely fall from 43
ment, SFCE says, “As the majority shareholder (63.13 percent)
to 32 markets. This would effectively take
of Suniva Inc., Shunfeng believes it is not in the best interests
the market back to attractiveness levels
of the global solar industry for the chief restructuring officer
seen in 2015 and 2016.”
of Suniva Inc. to file the Section 201 petition for global safeAccording to Wilkinson, the reguard relief, nor does it represent the correct path to a viable
sultant drop in U.S. PV demand
solution for all stakeholders to the earlier petition for relief
also would “shake up” the global
under Chapter 11.”
supply chain and “throw the rest
Shunfeng adds, “The global trade cooperation is vital to the
of the world into an oversupply
sound and prosperous growth of the solar energy industry,
situation.”
and the U.S. solar market would not thrive if the fundamental
“Further price declines could
principles of free market economy were not abided by.”
accelerate demand in other
price-sensitive PV markets or
Analysis
potentially open up emerging
An initial study from IHS Markit says the Section 201
markets; however, this additionpetition has already “created great uncertainty” and puts the
al demand could only partially
future of the U.S. solar market at risk. In a research note, Sam
offset the reduction of demand in
Wilkinson, senior research manager of solar and energy storthe U.S.,” he explains. “A projected
age at IHS Markit, says the petition “poses a severe threat to the
slump in the U.S. also could impact
future PV policy in China, as the
deployment of PV in the United States through 2021, as well as
government would seek
to the global PV supply chain.”
to protect its industry.”
“Irrespective of the outcome, the case has the immediAt the same time,
ate impact that it obscures the outlook for module prices in
Wilkinson says, both
the U.S., with module suppliers now unable to provide any
thin-film PV suppliers and
future price guarantees to clients. Non-U.S. manufacturers of
U.S. manufacturers, such as First Solar and
c-Si cells and modules do not know what prices they can offer
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the Tesla/Panasonic partnership, would actually prosper, as they
would not be subject to the proposed trade measures.
“These suppliers would stand to benefit significantly in the
U.S. PV market and capture significant market share in their
respective segments,” he states. “The lack of competition would
also enable these suppliers to capture more margin.”
Complicating matters, though, is the uncertain fate of SolarWorld Americas as of press time. Wilkinson says that if the
U.S. subsidiary were to follow its German parent into bankruptcy, it “could mean a reduction in the amount of capacity
available that would not be subject to the import tariffs.”
Outlook
As previously mentioned, the decision to implement new
global trade measures on CSPV products could ultimately be
up to the U.S. president. Trump had campaigned on a promise to revive U.S. manufacturing, and his administration has
already specifically mentioned the Section 201 option for separate trade issues. So, does Suniva’s case have a chance of getting
approved by the Trump administration?
“With this president and his rhetoric on trade on the campaign trail, there is definitely more than a chance,” says Raj
Prabhu, CEO and co-founder of clean energy communications
and research firm Mercom Capital Group. “I am sure Suniva
filed a Section 201 petition with the Trump campaign’s trade
views and comments on 201 in mind. They are teeing it up for
him if he wants to bite and get a win that he can tout.”
Matt West, a partner at law firm Baker Botts’ Washington,
D.C., office, further explains, “The Trump administration
made significant statements in its 2017 Trade Policy Agenda
about the importance of Section 201, noting that these safeguard measures ‘can be a vital tool for industries needing temporary relief from imports to become more
competitive.’ Given the president’s position in
his Trade Policy Agenda, it would be
politically difficult for the administration to refuse to
impose relief if the ITC
makes an affirmative
finding of injury to
the domestic industry
represented by Suniva.
Also, if the president
imposes the trade relief measures requested by Suniva, he may
be able to indirectly
benefit traditional energy providers, which
he has been supportive of in the past.”
Both Suniva and
SolarWorld believe
they have a strong case.
Hudson says, “We are
very confident in the picture that the facts paint
- that U.S. manufacturers
have suffered greatly, to the

point of near-extinction, as a growing influx of foreign imports
have flooded our shores, at increasingly reduced prices, due
to a significant and still-growing worldwide manufacturing
overcapacity.”
“Despite two successful anti-dumping and countervailing
duty orders against dumped and subsidized Chinese imports
into the U.S. market, global imports of solar cells and modules
have steadily increased over the past few years,” says Brightbill,
who, like Suniva, argues Chinese manufacturers re-located operations in order to avoid trade duties.
“As a result of these increased imports, U.S. solar manufacturers have been seriously injured,” he continues. “During the
last several years, numerous U.S. solar companies have been
forced to curtail production, lay off American workers, and
even shut down completely. Thus, SolarWorld believes that the
evidence strongly supports an affirmative finding in the safeguard investigation.”
Given that the Section 201 petition targets all foreign-made
modules outside the U.S., though, would other countries likely
fight back?
“This can easily lead to a global trade war,” warns Prabhu.
However, Jenny Chase, head of solar analysis at Bloomberg New Energy Finance, says, “The global solar trade war
can’t get much worse. China already has stringent antidumping duties on imports of U.S. polysilicon, which cause
U.S. manufacturers Hemlock and REC Silicon much suffering. Aside from polysilicon, the U.S. doesn’t export much in
solar that the world wants. I think that the effects would be
limited to the U.S., with Chinese companies regretting the lost
market.”
Morten Lund, a Stoel Rives energy development partner
who chairs the firm’s solar energy initiative, notes the “vast
majority of cells and modules are manufactured in a small
number of Asian countries,” but he “would certainly expect
significant pushback.”
“China, of course, has the most at stake, and China wields
significant power on the international stage. Other countries,
like Malaysia, have recently made significant investments
to encourage local manufacturing and will also be motivated to take action. I would certainly not expect the principal
host countries to accept a broad significant tariff without
objection.”
West says, “While it is possible other countries may unilaterally impose trade measures against U.S. exports, it is more
likely that countries that produce CSPV cells that have exports
to the U.S. impacted by Section 201 relief measures will challenge the U.S. measures before the World Trade Organization
(WTO) dispute settlement body. Historically, the U.S. has not
fared well before the WTO in challenges of Section 201 relief,
so it is possible that if Section 201 trade relief is successfully
challenged at the WTO, the U.S. could find that it will either
need to revoke the trade relief or face WTO-authorized trade
measures being imposed against U.S. exports.”
To help with its decision, the ITC will be holding a hearing on Aug. 14 in Washington, D.C., and if it finds injury, the
agency will hold another hearing on a potential trade remedy
on Oct. 3.
In the end, as Prabhu notes, “It goes without saying that it
is difficult to predict what Trump might do.” S
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Knowledge Is Power:
Designing Solar Arrays
On Challenging Sites
Here are some tips on how
information, planning and
communication can lead to
successful ground-mounted
projects.
by Taylor Davis & Samantha Beaulac

26

Solar Industry b July 2017

Image courtesy of SunLink Corp.

I

f you’re a designer of ground-mounted PV arrays, you
may notice that only rarely will a project with a perfectly
rectangular and level site come across your desk. Instead,
you are likely seeing many sites with challenges, such as
irregular boundaries, varying slopes, wetland zones and
utility easements (which inevitably run diagonally through the
array area). And that perfect rectangle? Well, chances are it’s
neither the ideal length nor the ideal width to seamlessly accommodate the mounting system specified for the project.
Although solar is a modern-day technology, an old adage
still rules the day: “Knowledge is power” (pun intended). Indepth knowledge of the site, the mounting system, and the
project owner’s requirements and expectations will enable you
to deliver solutions that reduce field issues, lower costs, and ensure customer satisfaction.

When it comes to topography, it is crucial to know both the
magnitude and the direction of the sloped areas:
• Do they fall within the capabilities of the mounting system’s standard configuration, or are additional grade-following
measures required?
• Is the terrain fairly consistent across the site? If so, it may
be most efficient to design all posts for the worst case. If not,
different areas of the site will need to be designated as using
different posts, which saves steel but adds complexity in design,
delivery and construction.
• How does the direction of the slope compare to the orientation of the array rows? Slopes that are parallel to a row will
have different impacts on an array than slopes that are perpendicular to the row, especially in the case of trackers. For sites
with highly varied slope conditions, designers should consider
mixing fixed-tilt systems and trackers in order to optimize the
Know your project
array area.
Maintaining open communication within the project team
Once the general site topography is known and accounted
is essential to successful project design. Among the projfor, make sure you review any localized variations or unique
ect owner, civil engineer, electrical engineer,
conditions. Look for terrain features such as
mounting system provider and construction
depressions, knolls, gullies or ruts that sigteam, is everyone on the same page? Consider
nificantly change grade elevations in localized
the following important design-impacting
areas of the site. Assuming that such condifactors:
tions will arise on-site, it is wise to include an
• Does everyone understand how the choice
appropriate allowance for post height in the
of mounting system impacts tilt (or tilt range
design of the array.
for trackers), ground coverage ratio, aisle
When reviewing site data, consider both
width, and maximum system size?
the level of accuracy and the reliability of the
• Is much site grading planned, and what
information. For instance, a topographic map
slopes and grade changes need to be accomwith a large contour interval will not allow
Taylor Davis & Samantha Beaulac
modated by the mounting system?
you to confidently determine how the grade
• Are access road and inverter pad locations already set in
changes between closely spaced array posts. Aerial imagery
stone?
will not be as accurate as a traditional site survey, so additional
• Are wind or snow loads such that non-standard mounting
allowances are important when accounting for possible variasystem configurations are required? (This is also affected by
tions. Older data may also have limited utility, thanks to eroheight, module choice and other factors.)
sion or earthwork in the interim. It can still be useful during
A handful of discussions are all it takes to address these isearly stages in the design but should not be relied upon for
sues and make sure there is alignment before the project is so
construction drawings.
far along that changes could have a major impact on the design
Special consideration should be given to site-specific geo(or relationship). Any available survey data, a geotechnical retechnical data. The geotechnical report can confirm whether
port or other pertinent site information is critical in informing
sufficient exploratory drilling or pull testing was conducted
this conversation, as well.
to represent the whole site. If a report is not available or field
testing has not been completed, you should discuss options for
Know your site
obtaining more information with the project team. In many
Consider first the geometry of the site boundary, as that is
cases, the upfront costs of a thorough geotechnical evaluation
typically difficult or impossible to modify to suit your choare more than offset by the significant labor and material savsen racking and mounting system. Survey data showing site
ings that stem from an optimized foundation design that anboundaries is generally easy to acquire and, in many cases, is
ticipates ways to address variations in soil conditions across the
required for the sale or subdivision of land.
site.
However, the boundaries are not the only landmarks that
will govern the array layout. The site could have existing strucKnow your mounting systems
tures or utilities that need to be protected, remain accessible, or
It’s easy to copy/paste a CAD block of solar trackers or
have minimum offsets to any new construction. There might
fixed-tilt mounting systems across a site in an array layout
also be an area where bedrock is visible, which could present
drawing, but there may be more to dealing with irregular site
problems during foundation installation. Maybe part of the
boundaries than simply snipping off the modules that don’t fit.
site is a protected wetland and cannot be disturbed. There are
Different mounting systems are broken down into smaller
blocks in different ways, and it may take a conversation with
many site realities that have the potential to substantially imyour mounting system provider to understand the subtle nupact both the area of the array and the cost to construct it.
ances of your chosen product’s best practices. Datasheets and
In the face of that reality, how can you help to mitigate risk?
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This array was installed on rolling terrain. Photo courtesy of Evergreen Solar

other product literature will not typically provide the technical
details essential in understanding how to best optimize your
project.
For example, some trackers are only available in specific
block sizes, while others can only be adjusted by subtracting whole rows. These limitations minimize engineering
and supply chain complexity, both for the mounting system vendor and for the installer. Other products are much
more flexible, but expect the cost per watt of your system to
increase if customized configurations are used extensively.
There may be more creative ways to fit awkward sites, such
as “stair-stepping” rows of trackers or using multiple ground
coverage ratios or azimuths in one site. However, any deviation
from the standard configuration could impact the structural
components or the electronics and software that control the
system.
Fixed-tilt systems, while typically simpler than trackers and
made of smaller assemblies, can have many of the same challenges. Arm yourself with a palette of engineered blocks before
you paint yourself into a corner by promising more power
production than can cost-effectively fit on your site. Once you
have these building blocks, set aside some time to experiment
with filling in your array area in different ways. Like painting a
house, it’s all in the prep work.
It’s also critical that you understand the grade-following
characteristics of the chosen tracker or fixed-tilt mounting
system early in the array layout process in order to ensure the
system is suited to the site’s terrain. The mounting system must
be engineered to handle not only the absolute slope, but also
the variation in terrain that occurs underneath it.
Some trackers require an exceedingly planar, if not level,
installation, while others may tolerate significant slope and
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ground undulation. The former type of system requires naturally flat land, grading work or extra foundation height adjustability, while the latter may involve higher component costs
or installation complexity. Grade-following capability may be
difficult to communicate with only a few lines in a product
spec sheet, so be sure to have an in-depth discussion with your
mounting system provider, preferably with a topographic map
in hand, as you develop the site strategy.

A geotechnical worker conducts soil testing for optimal post
installation. Photo courtesy of SunLink Corp.

Be ready for installation
Designing a cost-effective, elegant PV array on a challenging site is an accomplishment, but if all the installation details
aren’t communicated effectively to the field, the project won’t
be a success.
Generic construction drawings may only detail the typical (largest) configuration, which leaves field crews to use a
calculator (or their imagination) to build the smaller tracker
blocks and fixed-tilt tables. Also, construction drawings that
only show how to build the system on a flat site might lead
to mechanical interferences when the crews follow the same
instructions on a steep site. Does your installer know how to
field verify that the system is within spec? A picture is worth
a thousand words, and providing a set of diagrams drawn
ahead of time will save at least a dozen frantic e-mail chains.
Preparing for the unexpected underground can also save
many headaches. Having a plan for refusals ahead of time can
avoid costly delays for pile drivers, and having a solution at
the ready for damaged foundations will keep installers moving, instead of waiting for the engineers to calculate, draw and
approve a detail.
Intelligent tech for solar’s future
Advancements in the ability to optimize array designs for
challenging sites will rely heavily on improvements in the acquisition and manipulation of site information.
Fortunately, the revolution in geographic information
system technology over the past 20 years has set the stage for
these changes to occur. The development of commercially
available GPS equipment, coupled with advances in optics,
computer processing, graphics and 3D modeling software, has
culminated in detailed and accurate light detection and ranging (LiDAR) mapping capabilities. For topographic mapping
applications, the preferred aerial LiDAR systems using readily
available drone technology are gaining popularity. Top it all
off with new software purpose-built for the solar industry,
and array designers now have the potential to obtain and use
high-resolution 3D site data with ease, at a relatively low cost.
The key in today’s solar environment is to leverage this
rich data with installation methods that provide the same
degree of accuracy. The construction industry has the answer
with today’s generation of “smart” equipment. For example,
pile-driving machines now have options for GPS integration,
which allows an operator to program project plans and watch
as the machine automatically installs piles at the correct location and depth while logging drive times and other QA/QC
data. When these tools are able to also understand product
capabilities and tolerances, they will calculate pile heights on
the fly to ensure that the mounting system can be installed
properly.
Whether it’s through the latest data-driven technology
or the most time-tested communication practices, using information to inform project decision-making and processes
yields successful projects that are on time, within budget and
on behalf of a winning team. S
Taylor Davis is a project engineering manager and Samantha Beaulac is
a structural design engineer at Sunlink Corp., a full-scope solar energy
solutions provider.
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The Big
Solar
Workforce
Gap
Believe it or not, the industry’s
rapid rise has actually caused a
problem for solar companies:
finding qualified workers.
by Andrea luecke

F

irst, the good news. As solar takes off across the U.S., the
industry is enjoying unprecedented jobs growth. In 2016
alone, there were more than 51,000 solar jobs added in
the country - a growth rate of 25% - and one out of every 50
new U.S. jobs that year was in solar.
That brings the total number of U.S.
solar jobs to 260,077, according to the
most recent National Solar Jobs Census
we publish at The Solar Foundation.
And despite recent shake-ups in the
industry and a relative slowdown in the
pace of solar deployment, we expect
healthy job growth to continue this year. Our census predicts a
10% increase and more than 26,000 new jobs in 2017.
However, there’s another side to this breakneck growth:
Many solar employers are struggling to find and hire qualified
candidates. That’s the conclusion of new research conducted
for the Solar Training Network, a program we lead that facilitates connections between solar companies, trainers and
job seekers. We found that 84% of installers reported difficulty
finding qualified applicants, and 26% reported it was “very
difficult.”
Not surprisingly, this difficulty is largely attributable to
a lack of training and experience among applicants. A large
majority of installers in our survey (78%) told us it was difficult to find candidates with any training specific to the open
position, and 78% also had trouble finding candidates with
relevant work experience.
At first glance, having job openings come up faster than
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Photo courtesy of Urban Solar

employers can find candidates sounds like an enviable problem
to have. But it’s a real concern for the industry if the supply
of qualified workers can’t keep up with demand. When solar
companies can’t efficiently locate and hire qualified workers,
the result is a hit to their bottom lines.
Two-thirds of the employers we surveyed reported that difficulty hiring was both costing them money and limiting their
ability to grow. For 39% of respondents, delayed hiring and
missed business opportunities added up to more than $10,000
per unfilled position. For 14%, the cost was greater than
$50,000.
These added soft costs get passed along to consumers.
According to the U.S. Department of Energy (DOE), laborrelated costs account for 11% of the total cost of a solar installation. Less-efficient installers, callbacks due to mistakes,
additional recruitment and training, and other costs associated
with the difficulty finding qualified applicants are all factors
that can increase costs.
As the economy rebounds and the country nears full employment, related industries like construction are reporting
high worker shortages and seeing their workforces exceed 2008
levels, bringing new competition to the solar labor market.

Index to identify states where we expect to see the greatest
shortage of solar workers in the next one to three years.
At the top of the list is Vermont, where solar jobs are growing 58 times faster than the overall economy and solar-friendly
policies will encourage future growth. Another state with high
workforce needs is California, which added over 24,000 new
solar jobs in 2016. Other states that rank high on our demand
index include New Mexico, Oregon, Utah and even Nebraska
(where the number of solar jobs doubled last year).
Although more established industries have found efficient
ways to meet labor demand, solar companies are still looking
Top States With Demand For Solar Workforce Development

Courtesy of The Solar Foundation

Job candidates with experience in construction, roofing and
related sectors could be excellent hires for the solar industry,
but they are likely unaware of these opportunities - and solar
companies may not know how to find them.
Tony Ramudo, vice president and co-founder at Urban Solar Group in Boca Raton, Fla., says it’s difficult to hire workers
fast enough as his company grows.
“We’re looking for installers all the time,” he says. “We’re
just trying to keep up with the growth and also find time to
give them training.”
Ramudo says he typically looks for hires in the construction
industry, but the right candidate has to be somewhat techsavvy and “willing to learn something new.” He also believes
the industry would benefit from more widespread training
programs that teach basic installation skills.
“I think it would be easier for us to hire if people were coming to us saying, ‘I was already trained, I know the basics - let’s
get to work,’” he says.
Workforce needs by state
This demand for solar workers is not uniform across the
country. In fact, our research found that solar workforce needs
vary widely by state. We developed a Geographic Demand

for the best strategies to hire all the skilled men and women
they need. In this rapidly growing industry, there is plenty of
room for creative and innovative improvements to the training and employment pipelines. We hope the index we created
will help solar companies, training providers and workforce
development boards identify areas with the greatest demand
for solar workforce growth when determining where to invest
resources.
The need for training
Research shows that firms stand to gain financially from
an investment in worker training. Our analysis of several solar companies, which combined account for a majority of the
hiring in the solar installation sector, found that higher investments in onboarding training corresponded with a reduction
in labor costs.
While more research is needed to see if this correlation
holds up, another recent study found that an improperly
installed residential system can lead to callbacks that cost between $2,500 and $7,500 apiece. Using those numbers, a 1%
decrease in callbacks could save the industry more than $10
million in less than a year.
What kind of training is most useful? The answer may be
surprising. When it comes to entry-level workers, many companies we surveyed didn’t place the most importance on traditional, semester-long courses. Instead, they perceived more
value in hands-on experience, safety training and soft skills. A
candidate with those qualities and some basic electrical or PV
system knowledge is ideal. While employers are always pleased
July 2017 b Solar Industry
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seek out underutilized resources like workforce development
boards and local economic development organizations. The
industry should be visiting more high schools, universities
and community colleges to get the word out about career
opportunities.
Stronger partnerships between employers and training providers would help match qualified candidates with solar job
openings. Improved online and offline career forums for job
seekers are also needed. Our survey found that word of mouth
was the most common method for seeking candidates (used by
77% of respondents), and the second most common was Internet job postings (63%). However, roughly half of respondents
agreed that existing job boards and placement services are insufficient and difficult to use in a targeted way.
To help meet these needs, we recently launched a free online career platform through the Solar Training Network, a
program funded by the DOE’s
SunShot Initiative. The platform
Companies That Invest More In Training Have Lower Labor Costs
offers career resources to job
candidates and helps them build
$200
connections with employers and
training providers. Solar companies and training organizations
$150
can explore this resource and
create a profile at SolarTrainingUSA.org.
$100
The solar industry should
also do more to foster a diverse
workforce that is representative
$50
of the population. This helps the
industry find the most qualified workers and, as research
0
$1,000
$2,000
$3,000
$4,000
$5,000
shows, yields economic benefits
to firms. Right now, the indusAverage investment in training immediately after hire
try is nowhere near achieving
this goal; for example, our cenCourtesy of The Solar Foundation
sus found that only 28% of solar workers are women, though
that number has risen in recent years. That’s why we’re workthirds of employers said it would be highly valuable to have
ing with the Solar Energy Industries Association’s Women’s
a standardized, industry-wide training program involving
Empowerment Committee to pursue new research on women,
system installation and connection, system components, and
minorities, and veterans in the solar workforce and set targets
electricity basics. Solar companies would benefit by working
for improvement.
directly to develop this standard curriculum with training proWhen we take a step back, the solar industry is in a very
viders and industry groups.
good place. Costs are down, and the investment climate is
favorable for continued expansion and a steady increase in
Strengthening the workforce
jobs. In the coming years, solar companies, training providers,
Along with enhanced training, there’s a lot more the indusand policymakers should work together and find smart ways
try can do to attract qualified employees. This should include
to manage this job growth and build a stronger workforce. If
better education and outreach to let candidates know that jobs
we can do this, we can be sure that job seekers in search of a
are available. For generations, it’s been common knowledge
rewarding career will know there is a bright future for them in
that you can look for a job as a construction worker, a coal
solar. S
miner or a plumber. It’s far less well-known that solar is one of
the hottest areas of job growth in the nation or that solar jobs
pay above the national average, with excellent opportunities
Andrea luecke is president and executive director of The Solar Foundation, a nonprofit organization dedicated to advancing solar energy use.
for advancement.
Solar companies should work together to reach out to more
potential employees. Despite the vast exhibition spaces at inSend your news items to
dustry conferences, our survey found that most solar trainers
jbebon@solarindustrymag.com
do not participate in job fairs or industry events. Firms should
Average labor cost per kW

to hear from candidates with North American Board of Certified Energy Practitioners (NABCEP) training, 49% of the
employers we surveyed did not consider this certification important for hiring entry-level candidates. Like Tony Ramudo,
many employers look for a candidate with a strong work ethic
who knows the basics and is willing to learn.
Semester-long training courses certainly remain important
for the industry. However, they are considered most valuable
not for entry-level hires, but for employees looking to gain
additional experience that leads to a promotion. It’s also important to remember that NABCEP certification may be highly
valued in mature and competitive markets like California, but
not so much in nascent ones like West Virginia.
Meanwhile, solar employers point to an urgent need for
more training on the job. Only 34% of the employers in our
research provided a formal on-the-job training program. Two-
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SEPTEMBER 10-13, 2017
MANDALAY BAY CONVENTION CENTER
LAS VEGAS, NV

NORTH AMERICA’S LARGEST SOLAR
AND STORAGE TRADE SHOW
New this year - SPI is co-located with North America’s largest storage trade show, Energy
Storage International (ESI), and Hydrogen + Fuel Cells North America. The updated Smart
Energy Microgrid Marketplace moves indoors to connect all things energy. Here’s what you can
expect this year:
» 18,000+ attendees: Installers, contractors, C&I professionals, energy storage companies, project developers, utilities and more.
» 650+ exhibitors: From solar to storage and smart products.

» 50+ international delegations: We’re working with the USDOC to bring foreign delegations to SPI.
» 24 hours of dedicated networking opportunities.

» All in one location: Everything takes place at the Mandalay Bay Convention Center

Register today at www.solarpowerinternational.com
POWERED BY

R Concentrating Solar Power

Harnessing Sunlight
With CSP
Researchers are pushing toward higher temperatures, greater efficiencies
and lower costs for concentrating solar power and energy storage.
by Clifford Ho & Kristen Meub

R

esearchers at Sandia National Laboratories are inventing and refining more efficient and less expensive ways
to turn sunlight into electricity through concentrating
solar power (CSP) while also improving energy storage options.
Although there are CSP plants in operation already - in California, Nevada, Arizona and throughout the world - current research could make this technology more competitive with other
sources of energy and a viable large-scale source of renewable
energy for the grid.
As more renewable energy sources are added to local electrical grids, there is an increasing need for renewable energy
with storage to balance supply throughout the day and night.
Well-known renewable energy options such as photovoltaic
(PV) solar panels and wind turbines are naturally intermittent,
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and available storage options for those technologies are expensive and limited. During peak daylight hours, sunny locations
like California and Hawaii are already seeing over-generation
of PV and wind electricity on some days, leading to curtailment and even negative pricing. Meanwhile, even with higher
penetrations of PV and wind energy, these sources can’t keep
up with the spike in demand for electricity during evening
hours and require significant ramp-ups of other resources.
This trend of midday over-generation followed by a steep
ramp-up at night when solar PV and wind are waning, known
as the “duck curve,” is expected to continue as more renewable
energy sources are included in the nation’s power supply each
year.
Large-scale energy storage is becoming a critical need, and

the future of renewable energy technologies will depend on the
development of inexpensive and efficient energy storage that
can be dispatched when needed. Unfortunately, many current
energy storage solutions, including large-scale battery storage,
compressed air and pumped hydro, are too expensive for largescale use or are limited because of unique geographical and
resource requirements.

of this program, the DOE set cost and performance targets
for both PV and CSP systems. For CSP, the goal is to develop a
heat storage and transfer system that reduces the cost of solar
electricity to $0.06/kWh and achieves a thermal-to-electric
cycle efficiency greater than 50%. According to a publication
from the National Renewable Energy Laboratory, today’s most
advanced operational CSP systems have lowered the cost of
CSP electricity by nearly 50% and reached cycle efficiencies of
approximately 40%. However, these systems have not kept pace
with the falling costs of PV systems.
In February, the DOE hosted a workshop for CSP stakeholders that defined three potential technology pathways to research
for the next generation of CSP central receiver designs: molten
salt, particles and gas. These materials are being studied for their
potential to integrate CSP systems with a supercritical carbon
dioxide (sCO2) Brayton cycle as the new power cycle that can
achieve 50% thermal-to-electric efficiency. To make the SunShot
goals feasible with the new power cycle, the collected and stored
solar energy must be delivered to the sCO2 heat transfer system
at a temperature above 700°C. This means that the current use
of molten nitrate salts needs to be replaced or modified because
these salts decompose when they reach 600°C.

A different type of solar energy
Conventional power plants use coal, natural gas or radioactive decay to heat and produce high-temperature, highpressure steam or air, which spins a turbine generator to
produce electricity. In a CSP power plant, concentrated heat
from the sun is used as the heat source instead of fossil fuels.
Researchers at Sandia Labs are investigating CSP’s potential
as a reliable and efficient 24-hour renewable energy source to
complement other renewables on the grid by pairing it with
innovative energy storage options and refining the methods
used for absorbing the concentrated sunlight.
Researchers at Sandia collect concentrated sunlight by using
a “power tower” or central receiver system. In this setup, a large
number of mirrors are placed around a central tower to reflect
and concentrate sunlight on a thermal receiver at the top of
the tower. The receiver collects the heat from the concentrated
Searching for the next generation of CSP technology
sunlight to be used immediately in the power cycle or stored
Sandia Labs designed, built and tested the world’s first highfor later use when the sun is not shining.
temperature falling particle receiver system for CSP as part of a
The current state-of-the-art method for capturing heat in a
DOE SunShot-funded project, performed in collaboration with
central receiver system is molten nitrate salts. The molten salts
Georgia Tech, Bucknell University, King Saud University and
flow through a panel of tubes at the top of the receiver where
the German Aerospace Center. Instead of molten nitrate salts,
the concentrated sunlight beam is
focused. The salts heat up to 565°C
A Diagram Of Sandia National Laboratories’ Falling Particle Receiver System
and then are stored in large insulated tanks. The stored salt can efficiently and inexpensively retain
its heat for days to weeks, but it
is typically used in the next 10 to
15 hours for on-demand electricity production. To convert stored
molten salt into electricity, the molten salt is pumped from insulated
storage tanks to a heat exchanger,
where the heat from the salt turns
water to steam for use in a conventional steam-Rankine power cycle.
The ability to use CSP-generated
electricity immediately or on demand could help balance supply
to the grid during peak and nighttime hours, especially as researchers
work to make the technology more
efficient and less expensive.
Making CSP competitive
The U.S. Department of Energy (DOE) launched the SunShot
Initiative in 2011 with the goal of
making solar electricity cost-competitive with other power sources
by the end of the decade. As part
July 2017 b Solar Industry
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the system uses sand-like ceramic particles to capture and store
heat from concentrated sunlight. These particles can reach
higher temperatures than salt and do not have the same potential for corrosion, decomposition or freezing.
The Sandia Labs falling particle receiver system includes a
particle elevator, top and bottom hoppers, and a cavity receiver
that can accommodate either a free-falling curtain of particles
or a staggered array of porous chevron-shaped mesh structures
that slow the particle flow. The particles fall through the beam
of concentrated sunlight at the top of the receiver and are
heated to a desired temperature. The particles can then either
be stored for later use or run through a heat exchanger to generate electricity. Aside from the particle lift, the entire system is
based on the gravity-driven flow of the particles through each
component, reducing parasitic power consumption.

left: A researcher measures light transmittance through a
curtain of free-falling ceramic particles at Sandia National
laboratories’ falling particle receiver. Right: A close-up of
particles flowing through a staggered array of chevron-shaped
mesh structures to slow the flow.

Recent on-sun tests of Sandia Labs’ 1 MW falling particle receiver have demonstrated particles being heated to over
800°C and thermal receiver efficiencies up to 80%. The particle
receiver design is scalable for power generation up to 100 MW,
which is enough to power 60,000 to 70,000 homes. The design
also enables new high-temperature solar-driven applications,
including thermochemical storage, solar fuels, industrial process heating, water treatment, and integration with the sCO2
power cycle. A particle-to-sCO2 heat exchanger and an sCO2
flow system are currently being designed for integration with
the Sandia particle receiver system.
Further development, modeling and testing are under way
to study the opportunities and challenges associated with a
solarized sCO2 system and other particle-, salt- and gas-based
CSP systems that have the potential to reach SunShot goals.
The next steps for these technologies are integrated system
tests and scaled-up pilot demonstrations to confirm the ability
of each technology to meet the SunShot technical targets and
market requirements such as ramp rates, reliability and availability. With this work under way, researchers are closing in on
the goal of refining a CSP system with energy storage that can
provide the grid with a reliable 24-hour source of renewable
energy at competitive prices. S
Dr. Clifford Ho is a distinguished member of the technical staff at Sandia National laboratories, where he currently conducts research to
improve the performance of CSP technologies. Kristen Meub is a corporate communications specialist at the lab, where she writes about
energy research. All images in this article are courtesy of Sandia
National laboratories.

✹ Policy Watch

Nevada Governor Signs Bill To Revive
Rooftop Solar Market

W

ith broad support from state legislators and solar
advocates, Gov. Brian Sandoval, R-Nev., has signed
into law a bill to almost fully restore net energy metering (NEM) in Nevada. The legislation, A.B.405, is expected
to revive the state’s struggling rooftop solar market.
In late 2015, the Public Utilities Commission of Nevada
(PUCN) ruled to significantly reduce NEM buyback rates.
Over 2,500 solar jobs were reportedly lost due to the decision,
which had caused several installers to leave the state. Although
the PUCN eventually grandfathered in pre-existing rooftop
solar customers, solar advocates had been fighting to restore
NEM for all new customers for about a year-and-a-half.
As a welcome compromise,
A.B.405 will reinstate NEM
compensation for new rooftop solar customers at 95% of
the retail rate. The NEM credit
available to future customers
will gradually decline in tiers,
decreasing each time 80 MW of
rooftop solar is added, before
settling at 75% of the retail rate
in the final tier. Solar customers
will also be able to lock in their
rate levels for 20 years, providing long-term certainty.
The legislation, which over- Photo courtesy of Gov. Sandoval’s office
whelmingly passed the Nevada
State Assembly and unanimously passed the Senate, also includes consumer protection measures. During a signing ceremony at a Tesla facility, Sandoval sat at a table with a top
fashioned from a solar panel. According to a Bloomberg report,
the governor said, “This bill restores the rooftop solar industry
in Nevada by making sure rooftop solar owners are fairly credited for the clean energy they produce.”
Sean Gallagher, vice president of state affairs at the Solar
Energy Industries Association, says, “This law will give homeowners and businesses who may have wanted to go solar the
assurances they sought, and we expect strong solar growth and
jobs to follow.”
In fact, after passage of A.B.405, national players Sunrun,
Vivint Solar and Tesla, SolarCity’s parent company, have all announced plans to re-enter the rooftop solar market in Nevada.
Lynn Jurich, CEO and co-founder of Sunrun, says, “The
near-unanimous bipartisan support for legislation to reinstate
net metering and establish a bill of rights for solar customers
is a reflection of overwhelming public demand for affordable,
clean energy options. Thanks to the hard work of Governor
Sandoval and Nevada state legislators, we can now say with
confidence that Sunrun is coming back to Nevada.”

David Bywater, CEO of Vivint Solar, adds, “This bill demonstrates the power of building consensus across stakeholders to
find a win-win-win solution for the residential solar industry,
utilities and Nevada consumers.” According to the company,
Vivint expects to create about 100 jobs once it fully relaunches
in the state.
Nevada-based solar companies, including Robco Electric,
Sol-Up USA and Radiant Solar Solutions, have also praised
A.B.405 and the return of higher NEM rates.
“Sol-Up USA greatly appreciates solar compensation coming back to Las Vegas and Nevada, ending two years of dire
straits for the solar industry and its employees,” says Frank
Rieger, CEO of Sol-Up USA.
Kev in Romney, general
manager of Radiant Solar Solutions, says, “This bill will allow
us to hire many individuals as
Radiant Solar seeks to help Nevadans in their quest for cleaner,
cheaper energy independence.”
A.B.405 is among a host of
clean energy bills Nevada lawmakers passed during their 2017
legislative session. For example,
Sandoval also signed S.B.204,
which orders the PUCN to consider whether it’s “in the public
interest” for state utilities to buy
energy storage, and S.B.145, which creates the Solar Energy
Systems Incentive Program to spur storage adoption.
However, environmental and renewable energy advocates
have expressed disappointment with the governor’s decision
to veto a bill to boost Nevada’s renewable portfolio standard (RPS) and another to establish a new community solar
program.
A.B.206 would have increased Nevada’s current 25% by
2025 RPS to 40% by 2030. In his veto letter, Sandoval reiterates
his commitment to clean energy and notes he is “fully aware”
that A.B.206 is “very popular”; nonetheless, he cites worries
about the potential effects of an increased RPS on ratepayers
and companies, among other concerns, and suggests a need for
further research, especially in light of the likely future establishment of an Energy Choice Initiative.
In addition, he says that “although the promise of A.B.206 is
commendable, its adoption is premature in the face of evolving
energy policy in Nevada.”
Sandoval notes in the letter that he will direct a Committee
on Energy Choice to review the effects of a possible RPS increase and make recommendations to him in the future legislative session.
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37

In a statement, Elspeth DiMarzio, the Sierra Club’s campaign representative in Nevada, argues, “The governor’s veto of
A.B.206 denies the support we have seen from Nevada voters,
the bipartisan efforts in the Nevada legislature, the faith community, and the endorsements of a range of businesses, including eBay, MGM Resorts, and Zappos. A stronger commitment
to the clean energy economy would have attracted investment
in the state’s abundant renewable energy potential, created
quality jobs, and guaranteed cleaner air and water for future
generations.”
Notably, major utility company NV Energy has surpassed

Nevada’s current RPS targets seven years in a row, and the
company recently issued a call for 50 MW of new renewable
energy resources.
Furthermore, Sandoval vetoed S.B.392, a bill that would
have created a statewide community solar program in Nevada.
S.B.392 also garnered widespread support among renewable
energy advocates, but in his veto letter, Sandoval cites some
similar concerns he raised regarding the RPS bill, namely the
timing and the potential cost and market impacts, among
other reasons.
In his veto letter, Sandoval also notes uncertainty about

New York State Makes Big Renewable Energy Push
In light of President Donald Trump’s decision to withdraw the U.S. from the Paris Agreement, New York Gov.
Andrew M. Cuomo has announced the Clean Climate Careers initiative, a multi-pronged strategy to grow the state’s
clean energy economy and prepare citizens for careers in the
industry. Importantly, the initiative also includes a major
request for proposals (RFP) and a whopping $1.5 billion investment in renewable energy projects.
In partnership with Climate Jobs NY and the New York
State School of Industrial and Labor Relations at Cornell
University, Cuomo’s initiative focuses on accelerating energy
efficiency and renewable energy growth to make New York
a magnet for new energy technologies and creating 40,000
good-paying clean energy jobs by 2020, according to a press
release from the governor’s office.
As part of the first phase of the Clean Climate Careers
initiative, New York State will make an
investment of up to $1.5 billion in major renewable energy projects, including
wind and solar, and significantly expand
energy efficiency and solar installations
at public buildings. According to the
governor, the investment will result in
an additional 2.5 million MWh of electricity a year, representing the largest
clean energy procurement by a state in
U.S. history.
“As the federal government abdicates its responsibility to
address climate change - at the expense of our environment
and economy - New York is leading the nation in advancing
a clean energy future,” Cuomo says.
As part of the Clean Climate Careers initiative, the state is
issuing RFPs for developers to build renewable energy projects that will generate 2.5 million MWh of electricity a year enough to power approximately 350,000 homes. Combined,
the RFPs are the first in a series of major procurements and
are expected to result in the development of 40 to 60 largescale renewable energy projects by 2022 under the state’s
50% by 2030 clean energy standard.
Complementary solicitations by the New York State
Energy Research and Development Authority (NYSERDA)
and the New York Power Authority (NYPA) will invest up
to $1.5 billion in wind, solar, small- and large-scale hydro,
fuel cell, and other technologies. The NYSERDA solicitation
will procure 1.5 million MWh of electricity from renewable
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energy sources, and the NYPA solicitation will procure an
additional 1 million MWh.
In addition, NYPA has established a new partnership
with a consortium of banks that will - for the first time ever
through NYPA - enable municipalities to access low-cost
capital from commercial banks to finance energy efficiency
and solar projects, the release says. With this expanded investment, NYPA will conduct 1,000 energy efficiency and
solar audits for municipalities and school districts by 2020
to help support investments. The initiative will be available
to local governments and municipalities.
NYPA will also install more than 125 MW of solar capacity on schools and other public buildings by 2020, achieving
a 300% increase in distributed solar projects at public facilities statewide.
Further, as part of the initiative, Cuomo has committed
$15 million to educators and trainers who
partner with the clean energy industry
and unions to offer training and apprenticeship opportunities.
The governor also announced a new
Environmental Justice and Just Transition
Working Group, which will focus, in part,
on developing policies and programs to
ensure a “just transition” to a green and
clean energy future, the release explains.
Additionally, Cuomo signed an executive order to commit New York to uphold the standards
set forth in the Paris Accord and announced a U.S. Climate Alliance - along with California Gov. Jerry Brown and
Washington State Gov. Jay R. Inslee - to convene U.S. states
committed to upholding the Paris Agreement and taking aggressive action on climate change.
“Now is the time for renewable energy,” comments Gil
C. Quiniones, president and CEO of NYPA. “Through this
sweeping investment in clean and green energy projects and
jobs, we are aggressively moving closer toward Gov. Cuomo’s
clean energy standard and pushing forward as a national
leader. Through the largest-ever call for large-scale renewable projects; ramping up our investment in energy efficiency; and expanding use of renewable technologies, including
solar, in schools and public buildings, we are spearheading
transformative change throughout the industry. We are also
ensuring that New York state’s energy mix is viable and affordable now and into the future.”

how the community solar bill might have affected A.B.405,
the NEM bill he signed. According to Sandoval, “S.B.392 attempts to link itself to A.B.405 by requiring the solar energy
credits to be the same for both rooftop solar and community
solar gardens. Although I am confident that the system set up
by A.B.405 will be beneficial to Nevada and its solar energy
economy, it is unclear whether these bills are compatible or
conflicting.”
Sandoval states he will direct the aforementioned Committee on Energy Choice to study community solar gardens, as
well.
In a statement, Nevada State Sen. Mo Dennis, bill sponsor
of S.B.392, says, “I brought the idea of community solar gardens to the legislature this year to allow those who aren’t fortunate enough to own a home or choose to live in multifamily
units the ability to go solar. Going solar allows citizens the ability to choose the source of their electricity and will provide
important bill savings to the customers who need it most. With
the veto of S.B.392, we continue to limit our citizens’ ability to

invest in clean renewable energy. I am disappointed that many
of my constituents will continue to be prevented from participating in the vibrant and growing solar economy simply
because they do not own their home.”
Jeff Cramer, executive director of the Coalition for Community Solar Access, calls the veto “a real loss for Nevada and
its citizens.”
Nonetheless, Cramer says, “We look forward to continuing
the conversation in Nevada: We have seen a clear demonstration that the public and the legislature want a community
solar program for the state, and we will continue to work to
provide opportunities for everyone to receive the benefits of
solar.”
Jessica Scott, Interior West director at nonprofit Vote Solar,
comments, “While the governor’s decision is a missed opportunity to invite new jobs and investments in the Silver State,
we’re pleased that other bills have been approved that will
begin to rebuild Nevada’s clean energy economy.”
- Joseph Bebon

Santa Barbara Commits To 100% Renewables
Santa Barbara, Calif., has become the 30th city in the country to officially commit to transition to 100% renewable energy, according to the Sierra Club.
The Santa Barbara City Council recently approved a measure that establishes a community-wide goal of switching to
100% renewable energy by 2030.
The resolution also commits the
city to transition all municipal
buildings and operations to 50%
clean energy by 2020.
According to the Sierra Club,
Santa Barbara joins other California cities, including San Diego,
San Francisco, South Lake Tahoe,
Del Mar and Palo Alto, that have
made 100% renewable energy
commitments.
“President Trump may be withdrawing the U.S. from the Paris Climate Accord, but cities are
stepping up and re-committing
to adopt, honor and uphold the
Paris climate goals,” says Santa
Barbara Mayor Helene Schneider.
“I’m proud that Santa Barbara just
adopted a 100 percent renewable
energy goal and is joining other
cities across the nation leading the way on clean energy at the
local level.”
“We salute Santa Barbara for their leadership on 100 percent clean energy,” says Katie Davis, chair of the Sierra Club’s
Santa Barbara Group. “To meet our international climate
goals, we must transition away from fossil fuels to renewable
sources of energy. Moving to 100 percent renewable energy
isn’t just the right thing to do for our climate; it’s the smart
thing to do for our local economy.”
Just days before Santa Barbara’s decision, the Portland,

Ore., City Council and Multnomah County Commission
also committed to transition all of Portland and Multnomah
County to 100% renewable energy by 2050. According to the
Sierra Club, Portland represents the first city in the Northwest to establish this goal, and Multnomah County is the first

county in the U.S. to commit to transition entirely to renewable energy.
“In order to protect our environment and our communities
from the threat posed by the Trump administration’s climate
policies, local and state jurisdictions must step forward to
make up the difference when crafting environmental policy,”
says Multnomah County Commissioner Jessica Vega Pederson.
“I am proud of the work we have done engaging stakeholders
and the public on this important commitment. We must continue to lead the way.” S
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✹ Products&Technology

Panasonic And Pika Energy Partner On
Harbor Smart Battery

P

anasonic Eco Solutions North
America and Maine-based inverter manufacturer Pika Energy Inc. have partnered to offer the
Harbor 10P/15P Smart Battery, a DCcoupled energy storage solution. Harbor
10P/15P will begin shipping in late 2017
and is available for pre-order today.
The solar-ready Harbor Smart Battery combines Panasonic’s lithium-ion
battery modules and Pika Energy’s power
electronics in a slim, floor-standing, wallmounted enclosure. According to the
Photo courtesy of Pika Energy
partners, the solution provides 10 kWh
(model 10P) or 15 kWh (model 15P) of usable energy and up
to 6.7 kW of continuous power. Harbor 10P/15P can be used
for clean backup power, self-supply, time-of-use and other
solar-plus-storage applications.
The battery solution is directly compatible with the Pika
Energy Island, a single-inverter solution for grid-tied solarplus-storage. Harbor 10P/15P is installed as a plug-and-play
battery coupled with solar PV on a common DC bus that feeds
the islanding inverter. This connection of solar and storage is
enabled by Harbor 10P/15P’s internal DC/DC converter using
REbus, Pika Energy’s patented nanogrid platform.
“As a world leader in both the lithium-ion battery and solar
modules, we understand the value in bringing innovative solarplus-storage solutions to customers,” says Dan Silver, president of Panasonic Eco Solutions North America. “We’re very
pleased to be working with Pika Energy to continue pushing
the boundaries of performance and efficiency to unlock even
greater benefits for users for a wide variety of applications.”
“A single technician can install and commission a Harbor
10P/15P in less than an hour,” says Ben Polito, Pika Energy’s
president and co-founder. “Harbor is pre-wired for the Panasonic battery modules, making assembly incredibly fast and
simple. Combined with our transformer-less inverter, the Pika
Energy Island with Harbor 10P/15P offers a vast improvement over heavy wall-mounted battery systems and outdated
multiple-inverter configurations that suffer from low efficiency, extraneous hardware and complex installations.”

Tigo Adds Two Optimizers
To TS4 Platform
Tigo has announced the second worldwide
release of its next generation of solar optimizers
featuring UHD-Core (Ultra-High Definition)
technology: TS4-M (Monitoring) and TS4-S
(Safety).
The Silicon Valley company says its UHDCore TS4-M is a cost-efficient module-level
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power electronics monitoring device
that provides a high sampling rate. The
TS4-S adds to TS4-M’s functionality by
providing module-level deactivation
capabilities. The new solutions will join
Tigo’s existing UHD-Core optimizers, TS4-L (Long Strings) and TS4-O
(Optimization), announced last March.
This release completes Tigo’s TS4 platform featuring an enhanced design
architecture and component rating, according to the company.
Tigo says its TS4 optimizers with
UHD-Core technology support more
module types for three reasons. First, the maximum input voltage at standard testing conditions has improved to 90 V, which
allows for compatibility of modules with up to 96 cells. Second, the maximum input current has increased to 12 A, which
the company says enables the use of the high-efficiency and
bifacial modules. Third, the company says the power capacity
has upgraded to 475 W to support some of the most powerful
modules.
Tigo’s TS4-M and TS4-S are shipping immediately, and
the optimizers are available as integrated and retrofit/add-on
solutions.

Silicon Maker Silicor Marks
Cell Milestone

Silicor Materials Inc., a
California-based manufacturer of solar silicon and
aluminum by-products,
says that in its first-ever
attempt, the company has
produced p-type mono Photo courtesy of Silicor Materials
PERC (passivated emitter
rear cell) cells at approximately 20% efficiency, using 100% of
its standard silicon feedstock.
“We are extremely pleased with the results of this first attempt at mono cell production,” says Alain Turenne, chief technical officer at Silicor Materials. “These results show
the power of our process to produce silicon of
such high quality that even the demands of
a mono PERC cell architecture are well
within reach.”
The company says a small mono boule was grown and wafered
at Fraunhofer CSP’s lab for crystallization technology in Germany and then converted into cells by a
Photo courtesy of Tigo
manufacturing partner. The result

demonstrates that Silicor’s feedstock can be used to make
mono-crystals using the Czochralski method, as well as highefficiency monocrystalline solar cells, according to the company.
“Our results with mono PERC cells are only the beginning,”
comments Terry Jester, CEO of Silicor Materials. “We will continue our work with perfecting the manner in which our material is integrated into mono wafer manufacturing and expect
even better results in the future.”

CertainTeed Announces US Series
Solar Modules
CertainTeed Solar, a subsidiary of building products company Saint-Gobain, has announced its US Series 60- and 72-cell
solar modules, which offer power output reaching 305 W and
365 W, respectively.

The Pennsylvania-based company says the
US Series modules are American-made using both domestic and foreign components. They are available individually
or as part of CertainTeed’s Solstice system, which also includes racking,
flashing and inverters - all backed by
CertainTeed’s installation workmanship warranty of up to 25 years for
credentialed installers.
“CertainTeed is proud to continue
its heritage of manufacturing highquality products in the United States
Photo courtesy of CertainTeed since 1904 and standing behind them
with warranties that customers can
rely on,” says Mark Stancroff, director of CertainTeed Solar.

Trojan Introduces Solar AGM Line Of Batteries
plications and the need for frequent cycling in harsh enviTrojan Battery Co. LLC has launched its new line of true
ronments,” says Ganesh Balasubramanian, director of new
deep-cycle absorbent glass mat (AGM) batteries specifimarket development for Trojan
cally designed for solar and other renewable energy
Battery.
applications. The company, which has operations in
The new Trojan Solar AGM
California and Georgia, notes the new Trojan Solar
battery line joins the company’s
AGM line is manufactured in the U.S.
current family of Smart Carbon
Offering a three-year warranty for stationary apdeep-cycle flooded batteries,
plications and tested to an eight-year design life unwhich feature Trojan Battery’s
der IEC 61427 standard for solar batteries, this initial
proprietary carbon additive derelease includes a wide range of Trojan Solar AGM
signed to help reduce the effects
models. The company says that with its non-spillable
design, the new Trojan Solar AGM batteries enable
of partial state of charge (PSOC)
or undercharging. Operating
installers to customize the use and position of the
at PSOC on a regular basis can
batteries in customer applications and are certified Photo courtesy of Trojan Battery
quickly diminish the overall life
for non-hazardous shipping per U.S. DOT/IATA
of a battery, which results in frequent and costly battery
regulations.
replacements, the company says.
“As we continue to see strong customer interest and
“With batteries being one of the most expensive compodemand in applications such as residential storage (both
nents of a battery-based solar system, it is critical to maxioff-grid and grid-tied), solar home systems, microgrids,
mize the life of the battery bank to reduce the total cost of
remote telecom, as well as oil/gas, Trojan’s new line of true
ownership of a system,” comments Michael Grundke, gendeep-cycle Solar AGM batteries has been designed from
the ground up and optimized for these types of solar aperal manager of EMEA for Trojan Battery. S
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✹ Sundown

More Doing, Less Complaining

T

he U.S. solar industry has experienced massive growth in
the past few years, reaching almost 16 GW of new installations in 2016. This was about 60 kW for each of our
260,000 workers. But this year, the U.S. market is expected to
shrink. Although many of us are disappointed about President
Trump’s actions on the Paris agreement and worried about his future
actions on the Suniva trade case, we
have to take more responsibility for
the success of our industry - more
doing, less complaining.
Trump’s actions on Paris don’t really impact the solar industry, which
will continue to sell robustly in the
U.S. and abroad. In fact, state-level
Jigar Shah
policy has a much bigger impact, and
Trump’s announcement has led many states and cities to
pledge to accelerate goals to install more renewable energy.
What we need is more “selling.” The solar industry enjoys one of the largest sales forces in the Advanced Energy
Economy. Since Trump’s Paris decision, Climate Mayors have
adopted the Paris agreement goals for their cities, a coalition
of governors has formed the bipartisan U.S. Climate Alliance,
and many colleges and universities have also stepped up - but
most have barely scratched the surface on rooftop, parking and
ground-mounted solar.
Our sales force has to do more to move beyond the traditional residential and utility-scale efforts we have been chasing
and add distributed solar for these partners. Further, there are
only 25,000 cities and towns in the U.S., and pretty much every
one of them can adopt much more solar faster.
Analysts at the National Renewable Energy Laboratory have
used improved data analysis methods to estimate a technical
potential of 1,118 GW of capacity and 1,432 TWh of annual

energy generation on rooftops across the U.S. - equivalent to
39% of the nation’s electricity sales.
Almost all of these buildings could save a minimum of 10%
on day one using “no money-down financing” solutions that
are prevalent these days. Furthermore, most other buildings
without rooftop potential have adjoining parking lots and
other space that can host solar power systems. It is time for the
solar industry to work to grow our presence and not fight over
the same 720+ FICO score residential customers and 5+ MW
utility-scale projects.
What’s holding us back is a lack of focus on credit analysis
and soft-cost processing innovation, not a lack of opportunity.
Solar does not keep progressing to more rooftops and fields
without people pushing their local politicians for more deals
and their financing partners for more leeway to do smaller and
more difficult deals. There is always a roof or field that needs
solar and a mandate that needs reaching.
So, contact people within your sphere of influence. Each
of us can grow the solar industry one rooftop or field site at
a time. With just 60 kW of solar installed per solar employee
in the U.S. last year, it feels like we need to be just a little more
loud about our industry. Every relative, friend and classmate
should be hit up for solar on their rooftop. I am sure that all of
the people signing these pledges to do more for renewables will
get distracted with other priorities unless our industry holds
their feet to the fire. Again, it is time for more doing and less
complaining. S
Jigar Shah is the co-founder and president of Generate Capital.
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We Buy and Sell Surplus Solar Products
Lower than Manufacturer’s Pricing!
Due to volume purchasing,
we also secure lower fixed pricing
on new products!
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2017 MARKS THE
TEN YEAR ANNIVERSARY
OF THE ISLE OF EIGG
ELECTRIFICATION PROJECT

THERE’S A LOT OF LIFE IN ONE BATTERY.
The Isle of Eigg is the most populated of several small Isles located off the West Coast
of Scotland. In late 2007 a unique hybrid renewable energy system was installed,
combining hydro, solar & wind sources and battery storage. For the past 10 years,
ninety six Rolls 4 KS 25P batteries have provided over a half a MegaWatt of reliable
storage capacity and continue to operate superbly. Offering residents, businesses
and community facilities with reliable electricity and reduced dependency on fossil
fuels, this large scale off-grid system now provides reliable power for the 100+
residents of Eigg, generating virtually 100% of their electricity using renewables.
Installation by:

YOUR RELIABLE OFF-GRID SOLUTION.
PREMIUM DEEP CYCLE FLOODED AND MAINTENANCE-FREE AGM & GEL

ROLLSBATTERY.COM | WINDANDSUN.CO.UK
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You bring the glass and labor...

we’ll provide the rest.

TM

Wire Harnesses... Simplified.
You tell us which installation set-up you prefer... a traditional
combiner installation, or our simplified bla installation like this. We
have engineered solutions for both AC & DC systems. The choice is
yours, we just want to be part of your next project!

Shoals offers a complete Balance on Tracker solution, including:

Shoals Tracker
(Big Lead Assembly)
Shoals Interconnect System
SnapShot Monitoring
TM
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1400 Shoals Way, Portland, TN 37148
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615.451.1400
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sales@shoals.com
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www.shoals.com

