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Girl Power
Joseph Bebon

O

K, so we still don’t have our first woman U.S. president. It bums me out, but I am
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hopeful that long-overdue, historic day is in the country’s near future. What we do
cut the line, they need to pay for that
to the future development of solar.
customers in Indiana and Michigan,
have now,
though, is the first woman
president and CEO of
the Solar Energy Inhas announced its plans to build and
As DG solar continues to penetrate,
connection.”
operate five solar generation facilithe need to handle overcapacity and
Interesting
timesWelcome,
can be a curse Abby!
as
dustries Association
(SEIA).
ties as a pilot project. The company
intermittency will demand sufficient
as a blessing, however. Tim LarAbigail “Abby”well
Ross
theresources
reins at
SEIA
in the middle
ofadd
January.
Tom
says this will
another emissionstorage
to take
up excess
rison,
viceHopper
president atofficially
Yingli Green took
free sourcepresident
of power to its
and fill in trade
when renewables
Americas, said
on Chi- as demand
Kimbis, who did Energy
an excellent
jobtariffs
serving
the national
group’s interim
forgeneraaltion portfolio, which already includes
lag behind.
- Michael Puttré
nese solar cells are not only imposing
most a year, is staying
at costs
the on
association
as executive vice president andnuclear,
general
windcounsel.
and hydro.
additional
PV generation,
If approved when
by the Indiana
Utility
but also
squelching innovation
During a recent
conference
call, theby new SEIA leader was jovial, laughing
I asked
Regulatory Commission, the Clean
reducing research and development
Washington
Utilities
Get
for formal permission
to refer
to her
as Abby. However, don’t let her friendliness
you;
in
Energy Solar Pilotfool
Project
will have
budgets and
preventing
new techEnergy Storage Grants
a combined
generation
capacity
from reaching
keyperson,
markets, she
addition to beingnologies
an
overall
nice
is
also
a
self-proclaimed
“policy
wonk”
who
isof
about 16 MW, producing energy
particularly in the U.S.
Three Washington utilities have
undoubtedly ready“The
to irrational
fight for
the U.S.
solarbeen
industry.
equivalent to powering more than
behavior
[on tarawarded $14.3 million in match2,500 homes for a year, the utility
iffs] has been shocking to me,” Larriing grants from the state’s Clean
Abby has gained
invaluable
skills
and
experience
in
leadership
roles
at the state and fedsays.
son said, especially given the volumes
Energy Fund to lead energy storage
I&M’s Clean Energy
genof PV
products large
Chinese
with ties to of
federally
eral level. Prior to
joining
SEIA,
shemanuservedprojects
as director
thefunded
U.S. Department
of theSolar
Inteeration facilities will be located in
represent. “It’s not a good
research at the U.S. Department of
rior’s Bureau of facturers
Ocean
Energy
Management,
and
before
that,
she
led
the
Maryland
Energy
different areas of the company’s seridea to kill the supplier. You need
Energy’s (DOE) Pacific Northwest
vice territory
in the two
Consupplier positions,
for the 25 yearsAbby
of the helped
National Laboratory
(PNNL).
Administration. your
In both
pave the
way for what
are slated
to states.
be the
struction is tentatively scheduled to
warranty.”
According to the PNNL, the
country’s first offshore
wind
no
task,
given
that
young
wind
begin
in early offshore
2016, with completion
Over and
above farms.
the effect That’s
of rethreesmall
utility-led
projects
include
the the
later that year. The and
utility
strictive
trade policies, Larrison
said been
following:
industry faces fierce
opposition
and has
bogged down by a hostexpected
of environmental
notes the $38 million project would
Chinese solar cell manufacturers
■ Spokane-based Avista Utiliregulatory issues.have wrung about all of the cost out ties received $3.2 million. Its proj- result in a minimal impact on customer rates of less than 1%.
their
products, andrésumé
those hop-includes
ect includes
installing
a UniEnergy
Furthermore,of
her
impressive
stints
as energy
advisor
to former Maryland
I&M operates 3,595 MW of
ing for additional LCOE efficiencies
Technologies (UET) flow battery in
coal-fired
generation
in Indiana,
Gov. Martin O’Malley
counsel
to tothe
Maryland
Service
Commiswill have and
to lookdeputy
elsewhere.general
Citing
Pullman, Wash.,
support
Washing- Public
2,110 MW of nuclear generation in
his company’s 12 straight quarters
ton State University’s (WSU) smart
sion.
Those
jobs
also
required
energy
policy
Michigan and 22 MW of hydroexgenof financial losses, he said he could
campus operations. The PNNL will
eration
in both states. The
company
not imagine where such cost savings pertise,
collaborate
withAbby
WSU tobecame
develop well
and
acquainted
with
all
also
provides
its
customers
with
250
could come from on the cell produca control strategy for this project.
things
MW of purchased wind generation.
tion front.
Avista issolar.
participating in the Pacific
I&Mindustry
says it will alsoinsiders
use the solar
Nevertheless, he remains “very
Northwest
Smart Grid
DemonstraAs other
publications
and
pilot project as an opportunity to
tion Project and previously received
bullish” on the U.S. market - particupointed
Abby
isn’t
the facets
onlyof
study
firsthand
the various
a DOErightfully
Smart Grid Investment
Grant. out,
larly the residential and commercial have
constructing
and operat■ Bellevue-based
sectors - which will be a core busi- woman
to have aPuget
leadSound
role indesigning,
the
U.S.
solar
sector.
ing a utility-scale solar facility. AcEnergy (PSE) received $3.8 million.
ness for Yingli going forward.
Take,includes
for example,
Julia cording
Hamm,
to thepresident
utility, being and
owner
Its project
installing a lithiStefan Rinck, CEO of Singulus
and operator of the solar facilities
um-ion battery.
As part of aLuecke,
previous president
Technologies
AG, Power
a Germany-based
CEO of the Smart
Electric
Association.
Or
Andrea
and
executive
will enable I&M to become proficient
project that was jointly funded by
maker of PV production equipment,
in operating
and indirector of The Solar
Foundation.
EricatheMackie,
CEO and
of solar
U.S.generation
nonprofit
utility, the Bonneville
Powerco-founder
Adpointed out
during the panelOr
discustegrating it reliably into the transmisministration, Primus Power and the
sion that the same market forces that
installer GRID Alternatives.
sion grid.
DOE, the PNNL analyzed the costs
impelled the boom in Chinese PV
andsolar
benefitsadvocates,
associated withsuch
install- as Bernadette Del Chiaro,
production
and corresponding
drop
On the state level,
there
are hard-working
ing energy storage at various sites
in module prices were a “disaster”
the executive director
CALSEIA
who helped
protect
net meteringDOE
in California
lastInyear,
within PSE’s
service territory.
from the of
perspective
of equipment
Offering $4B
Snohomish
manufacturers.
At
the
same
time,
he
and Rebecca Cantwell, the executive director■ofEverett-based
COSEIA who
recently
spearheaded
a major
New Loan Guarantees
County Public Utility District was
foresees a new wave of capital investsettlement deal inment
Colorado.
The U.S. Department of Energy
awarded $7.3 million. Its project
in PV manufacturing, particu(DOE)
has as
issued
a loanJurich,
guarantee
installing
a UET flowleaders,
batlarly for wafer and
cell manufacturers
Outside the nonprofit
realm,
there are includes
also solar
company
such
Lynn
solicitation, making as much as $4
tery and a lithium-ion battery. This
in Taiwan looking to supply the deCEO and co-founder
Sunrun, and
Wentworth,
of
billion and
in loanco-founder
guarantees available
projectClaudia
builds on experience
gained, CEO
mand forof
PV installer
in Japan.
for innovative renewable energy and
as well as the equipment and techAtQuick
the top ofMount
the PV supply
chain,
mounting supplier
PV.
energy-efficiency projects located in
nologies installed, with a DOE Smart
Theresa Jester, CEO of Silicor Mathe U.S. that avoid, reduce or sequesGrid Investment Grant.
The list goes on.
terials Inc., a supplier of PV-grade
ter greenhouse gases.
According to the PNNL, results
said there is still room to
Then there aresilicon,
groups,
such
as
Women
in
Solar
Energy,
that
are
dedicated
totothe
advanceAccording
the DOE,
this sofrom these Washington-based demreduce costs in raw materials. Jester
is intended
to support
onstrations
are expected
to contribher firm’s plans
build a
ment of women pointed
in thetoindustry.
Intoaddition,
Women
of Wind
Energylicitation
is currently
expanding
technologies
that
are
catalytic,
repute
to
national
energy
storage
efforts.
new silicon processing facility in Iceits scope to include
solarthatand
other
clean energy sectors.
licable and market-ready. Although
land the
as evidence
the global
solar
any projectyou
that meets
approprimarketplacebelief,
continuesyou
to evolve
and have to be a female to be a feminist;
Contrary to popular
don’t
justthe
need
to
ate requirements is eligible to apply,
offer opportunities.
Indiana
Michigan
Power
support equal rights.
As athe
son
ofanaearlier
single mother and brother to an the
older
sister,hasI have
witdepartment
identified
five
Echoing
theme
from
Banks On Solar
technology areas of interest: adpanel, CAISO’s
Berber- and
nessed first-handIntersolar
the power,
perseverance
intelligence of women.key
Unfortunately,
women
vanced grid integration and storage;
ich said the development of utilityIndiana Michigan Power (I&M),
drop-in
biofuels;such
waste-to-energy;
are often grosslyaccessible
undervalued
andis mistreated
inserving
society,
is why
protests,
as the
energy storage
critical
a utility
more which
than 582,000
4 Solar
Industry b AUGUST
Women’s March
movement
in 2014
January, continue over 100 years after the days of Susan B.
Anthony and her trailblazing contemporaries.
The incessant, lingering need for progress - that’s the reason I was so excited by Abby’s appointment. The solar industry is one of a few that encourage such diversity among their leaders, just like it aims to diversify energy options around the world. Let’s keep moving forward. S
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✹ New&Noteworthy

Clean Energy In 2016: Investments
Dropped, Solar Set Install Record

A

lthough global investment in clean energy declined
in 2016, a record 70 GW of solar capacity was added
worldwide last year, which is up from 56 GW in 2015,
according to a new report from Bloomberg New Energy Finance (BNEF).
The report says new clean energy investment fell 18% last
year to $287.5 billion, and the 2016 setback in global investment, signaled in advance by weak quarterly figures during
the course of last year, partly reflected further sharp falls in
equipment prices, particularly in solar photovoltaics. However,
the report notes there was also a marked cooling in two key
markets: China and Japan. Clean energy investment in China
in 2016 was $87.8 billion, down 26% on the all-time high of
$119.1 billion reached in 2015, while the equivalent figure for
Japan was $22.8 billion, down 43%.
Justin Wu, head of Asia for BNEF, explains, “After years
of record-breaking investment driven by some of the world’s
most generous feed-in tariffs, China and Japan are cutting
back on building new large-scale projects and shifting toward
digesting the capacity they have already put in place.
“China is facing slowing power demand and growing wind
and solar curtailment,” continues Wu. “The government is
now focused on investing in grids and reforming the power
market so that the renewables in place can generate to their full
potential. In Japan, future growth will come not from utilityscale projects, but from rooftop solar systems installed by consumers attracted by the increasingly favorable economics of
self-consumption.”
According to the report, offshore wind was the brightest
spot in the global clean energy investment picture in 2016.
Capital spending commitments to this technology hit a record
$29.9 billion in 2016, up 40% on the previous year, as developers took advantage of improved economics, resulting from
6
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bigger turbines and better construction know-how.
Jon Moore, chief executive of BNEF, comments, “The offshore wind record last year shows that this technology has
made huge strides in terms of cost-effectiveness and in proving its reliability and performance. Europe saw $25.8 billion
of offshore wind investment, but there was also $4.1 billion in
China, and new markets are set to open up in North America
and Taiwan.”
The report notes that even though global clean energy
investment significantly dropped last year, the total capacity
installed did not. In addition to the aforementioned 70 GW of
solar installed in 2016, the report says 56.5 GW of wind was
added worldwide, which is down from 63 GW but the secondhighest figure ever.
Geographical split
According to the report, clean energy investment in the U.S.
slipped 7% to $58.6 billion, as developers took time to progress
wind and solar projects eligible for the tax credits that were extended by Congress in December 2015. Canada was down 46%
at $2.4 billion.
Investment in the whole Asia-Pacific region, including India
and China, fell 26% to $135 billion, some 47% of the world
total. India was almost level with 2015, at $9.6 billion, with several giant solar PV plants going ahead.
The report says Europe was up 3% at $70.9 billion, helped
by offshore wind and also by the biggest onshore wind project
ever financed - the 1 GW, $1.3 billion Fosen complex in
Norway. The U.K. led the European field for the third successive year, with investment of $25.9 billion, up 2%, while
Germany was second at $15.2 billion, down 16%. France got
$3.6 billion, down 5%, and Belgium $3 billion, up 179%, while
Denmark was 102% higher at $2.7 billion, Sweden up 85%

at $2 billion and Italy up 11% at $2.3 billion.
Among developing nations, the report continues, many
saw investment slip, as projects that won capacity in renewable energy auctions during 2016 did not secure financing before the year-end.
Investment in South
Africa fell 76% to $914
million, while that in
Chile dropped 80%
to $821 million, Mexico fell 59% to $1 billion and Uruguay 74%
to $429 million. Brazil
edged down 5% to $6.8
billion.
The report says one
of the emerging markets to go the other way was Jordan,
which broke the $1 billion barrier for the first time, with its
clean energy investment increasing 147% to $1.2 billion in
2016.
Categories and sectors
The report says the biggest category of investment in
clean energy in 2016 was, as usual, asset finance of utilityscale renewable energy projects. This totaled $187.1 billion
last year, down 21% on 2015. The biggest seven financings
were all in offshore wind in Europe, but there were also large
deals in solar thermal and PV, biomass, and geothermal.

Among other categories of investment, small-scale projects
of less than 1 MW - including rooftop PV - attracted 28% less
investment than the previous year, with the 2016 total finishing
at $39.8 billion. The report says most of this year-on-year drop
reflected falling costs of solar systems rather than a
decline in interest from buyers.
Public markets investment in quoted clean energy companies was $12.1 billion in 2016, down
21%. The report says the most cash was raised by
Innogy, the renewable power offshoot of German
utility RWE, which secured just over $2.2 billion of
new money in an initial public offering, and BYD,
a Chinese electric vehicle maker, which took just
under $2.2 billion via a secondary share issue.
Venture capital and private equity investment
in clean energy firms rose 19% to $7.5 billion, with
the largest rounds coming from two Chinese electric vehicle
businesses, Le Holdings and WM Motor Technology, raising $1.1
billion and $1 billion, respectively. The report says U.S. solar developer Sunnova took the third most, at $300 million.
Corporate research and development (R&D) spending on
clean energy fell 21% to $13.4 billion, while government R&D
moved up 8% to $14.4 billion. Last but not least, the report adds,
asset finance of energy smart technologies surged 68% last year
to $16 billion, helped by a jump in global smart meter spending,
from $8.8 billion in 2015 to $14.4 billion.
Taking all categories of investment into account, the report
says solar was the leading sector once again, at $116 billion;
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however, this was 32% down on 2015 levels due, in large part,
to lower costs per megawatt. Wind saw $110.3 billion invested,
which is down 11%, while energy smart technologies attracted
$41.6 billion, up 29%; biomass was more or less level on 2015
at $6.7 billion; and biofuels secured just $2.2 billion, down
37%. Small hydro showed a 1% dip in investment to $3.4
billion, while low-carbon services attracted $4.3 billion, up
5%; geothermal $2.7 billion, up 17%; and marine energy $194
million, down 7%.
Record acquisition activity
Also measured by BNEF, but not included in the figures for
new investment, is acquisition activity in clean energy. This
totaled $117.5 billion in 2016, which is up from $97 billion in
2015, and it represented the first time this has broken the $100

billion level. BNEF says behind the surge were a rise in renewable energy project acquisitions to $72.7 billion and, in particular, a leap in corporate mergers and acquisitions to a record
$33 billion. The top takeovers included Tesla’s acquisition of
SolarCity and Enel’s buyback of the minority holders in Enel
Green Power, according to BNEF.

U.S. Solar Employment Jumped 25%
Changes in America’s energy profile are affecting national
employment in key sectors of the economy, explains a report
from the U.S. Department of Energy (DOE). In particular,
wind and solar added 25,000 and 73,000 new jobs in the country, respectively, last year, says the agency.
According to the DOE’s second annual report tracking these

Sungevity’s Deal To Go Public Falls Through
A blank-check company has terminated an agreement
with Sungevity Inc. that would have paved the way for
the rooftop solar solutions provider to become a public
company.
In June 2016, California-based Sungevity announced a
reverse merger deal with Easterly Acquisition Corp., a shell
company created by asset management firm Easterly Capital.
Once the reverse merger closed, Easterly Acquisition Corp.
was slated to become Sungevity Holdings Inc. and trade on
the NASDAQ stock exchange under a new ticker symbol.
The agreement was expected to provide the struggling solar
company with around $200 million in cash for its business
operations.
The parties anticipated the reverse merger agreement to
close by the end of 2016, subject to various approvals. However, in a U.S. Securities and Exchange Commission (SEC)
filing, Easterly Acquisition Corp. states it has terminated the
transaction.
When first announcing the reverse merger plan in June,
Sungevity CEO and Co-founder Andrew Birch said the
company expected the agreement to “enhance our ability to
innovate and grow as we strive to provide the highest customer experience to our expanding customer base.”
Darrell Crate, chairman of Easterly Acquisition Corp.,
added, “Sungevity makes solar simple and now will provide
public investors the opportunity to gain exposure to the accelerating growth of the solar adoption curve. We believe
that our merger with Sungevity will accelerate the pace of its
growth and create superior value for our shareholders.”
Although the SEC document does not offer many details about the terminated agreement, Crate explains in an
emailed statement to Solar Industry, “We concluded it was
not the right time to pursue a merger with Sungevity for a
host of reasons, including changes in the marketplace regarding the valuations of renewable energy companies.”
Indeed, several market factors, such as the bankruptcy
of renewables giant SunEdison, module oversupply and
regulatory uncertainty, caused investors to be wary of solar
providers in 2016.
Raj Prabhu, CEO and co-founder of clean energy communications and research firm Mercom Capital Group, says,
8
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“Out of a peer group of 31 solar public companies around
the world, 27 of them were in negative territory in 2016. That
gives you a picture of how tough the stock market was on solar companies last year.”
Prabhu adds, “The rooftop solar market has slowed,
and installers, especially large installation companies, have
struggled to make a profit. Installers that went public like
SolarCity, Sunrun and Vivint Solar have all struggled.”
As of press time, Sungevity has not responded to requests
for comment, but in a Reuters report, Birch suggests renewable energy investors also became more cautious following
the presidential election of Donald Trump, a climate change
doubter who has questioned the costs and viability of solar
and wind power.
According to Birch, “We lost the attention of investors.
There is a good amount of uncertainty until Trump gets into
office and his team starts describing what their policy plans
are.”
Now that the agreement has been terminated, what lies
ahead for Sungevity?
“Sungevity was looking for the $200 million in cash that
the deal would have brought in. With the deal canceled,
the company needs to raise money elsewhere,” says Prabhu.
“The company has raised a billion dollars in equity, debt and
project financing, but more recently, we have not seen where
they have raised much.”
In the solar space, Prabhu explains, “Financing is the biggest challenge. Considering that most installers, including
Sungevity, are not profitable, it is make or break unless you
continue to raise capital.”
Birch does not specify the company’s future plans in the
Reuters report, but he insists that the transaction did not fall
through as a result of Sungevity’s financial situation. In fact,
he claims that Sungevity is “very close” to being in the black,
according to the report.
As for the future of Easterly Acquisition Corp., Crate
says, “We are actively looking for opportunities to deploy
our capital in a way that will be advantageous to our public
shareholders.” He notes that the public blank-check company was not specifically formed to acquire Sungevity and is
not focused solely on the solar industry.
- Joseph Bebon

employment trends, 6.4 million Americans now work in the
systems and usage are affecting the economy and creating or
displacing jobs.
“traditional energy and energy efficiency industries,” which
Of the 1.9 million workers in electric power generation and
added over 300,000 net new jobs in 2016 - representing 14% of
fuels, 800,000 employees contribute to the production of lowthe nation’s job growth. The report describes “traditional encarbon electricity, including renewable energy, nuclear energy
ergy” jobs as those in “electric power generation and fuels” and
and low-emission natural gas, the report says.
“transmission, distribution and storage,” both of which include
In addition, in an analysis of the 2.4 million employees in
“fossil, nuclear, and renewable energy sources and their value
the motor vehicles industry, USEER
chains,” the report explains.
identified 259,000 jobs supported
In addition, “energy effiby alternative fuel vehicles - repreciency” jobs are described
senting an increase of 69,000 during
as those covering the “pro2016.
duction of energy-saving
Yet, even as the report found the
products and the provision
opportunity for job growth in many
of services that reduce endenergy sectors, 73% of all employers
use energy consumption.”
surveyed found it “difficult or very
The report notes that energy
difficult” to hire new employees with
efficiency employment inneeded skills. However, this reprecreased by 133,000 jobs for a
sented a slight increase in hiring diftotal of 2.2 million.
ficulty over the previous year, according to the DOE.
The agency says its “2017 U.S. Energy and Employment
USEER also provides individual state energy and employReport” (USEER) uses information from surveys to over 30,000
ment
profiles. The state reports highlight the growth and loss
employees in energy sectors and tracks “dramatic growth” in
of
jobs
in particular energy sectors across the country and will
several key sectors of the U.S. economy in 2016. The report also
provide
a tool for state energy offices and economic developuses secondary data from the U.S. Department of Labor.
ment
agencies,
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✹ Policy Watch

Nevada PUC Changes Tune
On Rooftop Solar

O

n Dec. 22, 2016, exactly one year since the Public Utilities Commission of Nevada (PUCN) ruled to eliminate
retail net energy metering (NEM) in the state, the commission voted unanimously to restore retail NEM in northern
Nevada. Led by a new chairman, the recently reshuffled commission unanimously made the decision as part of a general
rate case for Sierra Pacific Power Co., NV Energy’s subsidiary
that serves northern Nevada. Although solar advocates have applauded the decision, NV Energy has contested the ruling.
Nevada has been a major solar battleground state ever since
the PUCN voted in December 2015 to drastically cut NEM
compensation rates from retail buyback rates to wholesale
ones. Rooftop solar companies, including SolarCity and Sunrun, blamed the decision for the need to shutter their Nevada
operations and cut jobs. Furthermore, the PUCN initially
denied grandfathering in pre-existing solar customers under
the original NEM rules, but the regulators eventually struck a
grandfathering deal in September.
Effective Jan. 1, 2017, the PUCN’s policy reversal reinstated
retail NEM in Sierra Pacific’s territory for a three-year period
and set a 6 MW cap of new rooftop solar. According to Jon
Wellinghoff, former Consumer Advocate for the State of Nevada and current SolarCity chief policy officer, the decision is
expected to benefit about 1,000 to 1,500 customers.
“I commend the Public Utilities Commission of Nevada for
bringing full retail net metering back to northern Nevada and
affirming that whether solar customers are providing clean solar energy for their own homes or supplying it to their neighbors, the benefits of that local generation outweigh the costs,”
says Wellinghoff in a statement.
Vote Solar and Earthjustice, nonprofit organizations active
in the docket, applaud the progress and encourage Nevada’s
leaders to establish a longer-term plan for expanding solar opportunity once and for all.
10
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“The commission took a small but important step toward
re-aligning rates with the goals that state policymakers and the
people of Nevada share - to see more homegrown solar powering their communities and their economy,” says Vote Solar’s
Jessica Scott in a press release.
Gov. Brian Sandoval, a critic of the 2015 NEM cuts, recently
reorganized the PUCN by appointing two new commissioners
to the three-member panel. Joe Reynolds took over the chairman position for Paul Thomsen, who led the original NEM
changes but remains a current commissioner.
According to Vote Solar, Chairman Reynolds wrote in the
new draft order, “Abraham Lincoln once said that ‘[b]ad promises are better broken than kept.’ The PUCN’s prior decisions
on NEM, in several respects, may be best viewed as a promise
better left unkept. The PUCN is free to apply a new approach.”
NV Energy has requested that the PUCN reconsider its
decision to restore retail NEM in Sierra Pacific’s territory. In a
press release, the utility claims the PUCN’s new rule is inconsistent with an agreement NV Energy reached in October 2016.
The utility says it worked with a broad coalition of customers
and intervenors in the rate case process to reach an agreement
meant to lower annual electricity rates for residential and small
general service customers by approximately $2.92 million annually, or a total of $8.77 million over the three-year period the
current electricity rates are effective. The utility says the agreement provided that these cost savings would be shared across a
broad base of northern Nevada electric customers.
NV Energy argues that the PUCN’s order now takes those
savings that were intended for a larger customer base and reallocates them to the small subset of future solar NEM customers. At press time, the PUCN has not granted or denied NV
Energy’s request. Notably, the commission is slated to address
the NEM issue for Nevada Power, NV Energy’s subsidiary serving southern Nevada, in June.

Ohio’s RPS Freeze
‘Has Finally Thawed’
Gov. John Kasich, R-Ohio, has restored the state’s clean
energy mandates after vetoing a bill in December 2016 that
would have effectively extended the two-year “freeze” on Ohio’s
Alternative Energy Portfolio Standard (AEPS).
In June 2014, Ohio passed a law that made it the first U.S.
state to roll back its clean energy standards. Although the AEPS
originally required Ohio utilities to procure 12.5% renewables,
as well as reach certain energy-efficiency reductions, by 2025,
the 2014 law paused those requirements at current levels for
two years. Citing cost and implementation concerns, some
lawmakers had pushed to repeal the AEPS altogether, but Kasich worked out a compromise to freeze the standards while
they were reassessed.
With the freeze slated to expire at the end of 2016, Ohio legislators passed Sub. H.B.554, a bill that would have effectively
extended the freeze by turning the requirements for utilities to
purchase renewables and invest in energy efficiency into voluntary goals, with no compliance obligations, through 2019.
Kasich had vowed to block such legislation, and in his veto
message, the governor references the economic value of clean
energy.
“The administration stands ready to work with the General
Assembly to advance strategies for helping ensure competitive

energy costs. Ohio workers cannot afford to take a step backward from the economic gains that we have made in recent
years, however, and arbitrarily limiting Ohio’s energy generation options amounts to self-inflicted damage to both our
state’s near- and long-term economic competitiveness,” Kasich
explains in the message. “Therefore, this veto is in the public
interest.”
In a press release, J.R. Tolbert, vice president for state policy
at Advanced Energy Economy, says, “Governor Kasich understands that renewable energy and energy efficiency create jobs and save money. That’s a
formula that is good for business and good for
every Ohioan.”
Ted Ford, president of Ohio Advanced Energy Economy, adds, “The two-year freeze has
cost Ohio jobs and investments. In the last
Gov. Kasich
three years, while Ohio has been idling, Michigan has attracted over $1.1 billion in renewable energy investments. With this veto, Ohio can begin to move forward with
sensible energy policy.”
In separate statements, Samantha Williams, staff attorney
for the Natural Resources Defense Council, says the veto “sends
the signal that Ohio is back in the clean energy game,” and
Dick Munson, director of Midwest Clean Energy, says, “Ohioans should cheer - it may be winter, but the clean energy freeze
has finally thawed.”

Arizona Regulators Vote To Scrap Net Metering
In a 4-1 decision, the Arizona Corporation Commission
(ACC) has decided to end the state’s net energy metering
(NEM) program. Solar advocates argue the decision will
hurt the state’s solar market and put jobs in danger. Meanwhile, in a press release, the ACC says its choice to replace
NEM is a landmark decision that protects existing customers while restructuring the methodologies to determine a
fair export rate for the future.
Under the approved plan, NEM will be replaced with a
lower “export rate” to be determined in the investor-owned
utilities’ pending rate cases. In a blog post, Sean Gallagher,
vice president of state affairs for the Solar Energy Industries Association, explains, “Compensation under the new
methodology would initially be set at around 11 cents per
kilowatt-hour for most customers, close to the current
retail-rate net metering credit. But that rate will decrease in
future rate cases, and new solar customers aren’t protected
over the longer term.”
As of press time, one silver lining is that the ACC has
re-affirmed its intention to grandfather in solar customers
that interconnect prior to the decision in the upcoming
rate cases, likely mid-2017. Grandfathering of NEM customers has been a major issue in other states.
“Existing solar customers can rest assured that their
investment is safe,” says Commissioner Andy Tobin in the
ACC release. “Our decision recognizes those customers
while taking the next step by determining rates which take
into account advancements in solar and other renewable
technology, which helps us push forward proactively.”

According to the ACC, the decision comes after a threeyear investigation into the value and cost of solar, which
included input from a broad coalition of solar, utility, consumer advocates and customers.
Kim Malfacini, spokesperson for The Alliance for Solar
Choice, comments, “We are deeply disappointed that the
Arizona Corporation Commission disregarded the full,
long-term value that rooftop solar brings to Arizona and
the long-term certainty that Arizonans need when contemplating a solar investment. We will continue to advocate for
rates and policies that fairly compensate solar customers in
Arizona.”
In the ACC’s release, Chairman Doug Little says, “In
passing this policy, we have accomplished something historic. We have taken a very important step down a path
that I hope will accomplish twin goals. The first is addressing the cost shift that has previously burdened non-DG
customers and begin bringing the compensation rates
for DG customers in line with current market economics
versus the economics of 10 years ago. Second, to do this in
such a way that we protect the investment of existing rooftop solar customers, making sure that we do not change the
rules on them in the middle of the game.”
Little continues, “What we have done is probably not
perfect. The issues are far too complex and divergent to
reach a decision that will satisfy everyone, but I believe that
we have worked very hard to find a reasonable balance. We
now have a meaningful first step that we can build on in
the future.” S
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Substring

Optimizers Explained
Here’s what you need to know about installation,
code compliance and monitoring.
by Chip Means

T

he past several years of residential PV installation
have been characterized by a marked shift in the
dominant technology used for optimizing solar
arrays. String inverters ruled the roost for years, offering
simplicity and fast installations but providing limited
performance control. Micro-inverters, initially a niche
offering, became a ubiquitous approach for residential
projects and ushered in a new era of evangelizing the
importance of isolating individual modules.
Along the way, DC optimizers emerged and promised the
same tight control and monitoring as micro-inverters, but
without some of the warranty implications of placing inverter
electronics on a vulnerable rooftop or potential inefficiencies
of locating the DC/AC inversion so far from the building’s distribution panel.
National Electrical Code (NEC) 2014’s inclusion of Article
12
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690.12, colloquially known as “Rapid Shutdown,” introduced for the first time a code mandate to create a
PV disconnect located at the array. This shift handed
module-level power electronics (MLPEs) such as microinverters and DC optimizers an advantage over traditional string inverters. Since 2014, Rapid Shutdown
increasingly has been adopted at the state level. As of
December 2016, 35 states had moved to NEC 2014, according to the Electrical Code Coalition.
With the major move to Rapid Shutdown, PV installers have been getting much more experience working with
MLPEs. In some cases, the transition has been smooth. In
some others, MLPEs have been shown to have limitations in
quality. In most cases, MLPEs add more equipment and installation time to residential jobs than traditional string inverters
do.

could mean fewer parts that can fail in the field, and installers
of MLPEs know well the reality of having installed thousands
of small array-level electronics.
Substring optimizers can reduce the warranty risk a solar installer takes on, at both the small and large scale. Small
commercial projects and DC microgrids, in particular, can
benefit from the associated savings and reduction in module
electronics; arrays that use 1/9 as many power optimizers are
optimized in every sense of the word, and that makes a big difference when hundreds of modules are in play.
Of course, MLPEs can offer some of the most fine-grained
control of the array. These optimizers have shipped in large
numbers due to good product design that has lightened the
work required to get them rigged up on each module. But
where installation time and soft costs are concerned, the quick,
simple installation of the substring approach can add value.

So, improvements have been made to solar optimizer technology, but MLPEs might not have nailed the right mix of performance, cost, simplicity and reliability.
Enter substring optimizers. Offering performance control,
maximum powerpoint tracking and Rapid Shutdown compliance, substring optimizers have many of the benefits of
MLPEs without some of the increases in part count and installation time.
What is a substring optimizer?
Substring, or sub-array, solar optimizers are DC/DC power
converters typically connected to an inverter using a highperformance DC bus. These inverters have moved into center
stage as an attractive new blend of performance, smart operational features and, in some cases, advanced functions like
transformerless islanding and battery integration.
As part of the DC-bus-based inverter class, substring optimizers offer a technical set of benefits that include high
transmission efficiency, powerline carrier communication and
built-in monitoring data. But the most tangible benefit to the
installer is the faster, simpler installation a substring optimizer
could offer.
Most substring optimizers are capable of connecting at
least two solar modules in series, thus immediately reducing
the installed rooftop electronics by half. Some can connect as
many as nine modules in series, resulting in a smaller fraction
of required connections and installation time. The substring
optimizers are typically connected to each other in parallel
and then combined on a home run to the inverter’s DC ports.
Fewer parts vs. fine-grained control
Faster installations and fewer connections are great features
on installation day, but in the long term, fewer installed parts

Designing for flexibility
Installers and customers like that MLPEs offer the ability
to isolate individual modules, but in practicality, it could be a
high price to pay. Do the added equipment costs and heightened probability of an MLPE failure offset the need to ensure
each single module is invulnerable to shading on its adjacent
module? Do PV modules really fail at a greater rate than
MLPEs?
With substring optimizers, PV array designers have the
flexibility to build small, asymmetrical strings of modules
to overcome complex rooflines and shading. One substring
might be eight modules in a flat, open area of the roof, while
another substring might be four modules designed around the
shade pattern of a chimney. And, like MLPEs, substring optimizers that source current are able to provide maximum powerpoint tracking to ensure the highest-possible energy harvest.
Monitoring
Substring optimizers connected on a DC bus offer monitoring at the device level, allowing customers to see overall
energy harvest and their best-performing areas of their array.
The inherent limitation of substring optimization is that
when a module fails, a substring device won’t target the problem as definitively as an MLPE will. However, the substring
optimizer will show a marked decrease in performance, allowing the installer to target the substring of modules, helping to
avoid the string inverter guesswork of checking every module,
while not significantly increasing the time to identify the affected module in the substring.
On the other end of the spectrum, there’s the inherent
limitation of MLPEs when it comes to monitoring - is it really
essential to report module No. 14’s decreased production due
to pollen, snow or other natural hazards to solar performance?
For installers that receive phone calls from anxious customers
of MLPE-based systems, there might be such a thing as too
much information.
Cost implications
MLPEs have come down in cost over the last few years, but
even some early-to-market substring optimizers can cost a bit
less than the equivalent number of MLPEs they replace. That’s
attractive on its own, but the real savings come in the reduced
FEBRUARY 2017 b Solar Industry
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soft costs of working with substring optimizers. When you replace as many as eight or nine optimizers, you’re creating the
potential to speed up the associated time to install the solar optimizers by as much as 89%. Furthermore, the design concept
of substring optimizers connected to DC-bus-based inverters
can allow for a faster commissioning time at the end of the
installation, which means no more waiting around while dozens of MLPEs are pinging the inverter. With the reduced risk
of fewer installed parts, installers are less likely to make return
trips to the job site to perform swap-outs of failed electronics.
What’s next for Rapid Shutdown?
Article 690.12 has gotten a major overhaul with NEC 2017.
Rapid Shutdown, itself, has been reworked and further defined
within the 2017 version of 690.12. As a function of these sizable updates and as a measure of compromise between fire
service and solar industry advocates, the new Rapid Shutdown
requirements will not be enforced until January 2019.
Nonetheless, installers making the wholesale shift to
substring optimizers will want to ensure that these devices are compliant with downstream code changes in order
to avoid switching to new technology again within several
years. The good news is that substring optimizers have several
clear options for satisfying the next set of Rapid Shutdown
requirements.
Substring optimizers will satisfy NEC 2017 updates to Rapid
Shutdown, provided they can meet one of the listed criteria for
compliance. These include listing and labeling the PV array for
Rapid Shutdown compliance; limiting controlled conductors
within the array boundary to 80 V or less within 30 seconds
of Rapid Shutdown initiation; or installing a nonmetallic PV
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A worker installs substring optimizers on a rooftop solar
project. Photo courtesy of Pika Energy

array with no exposed wiring and array more than eight feet
from any grounded metal part.
Of the available options, the second, limiting voltage to 80
V or less within 30 seconds of a Rapid Shutdown event, is the
most easily achievable, provided the connected inverter uses a
global shutdown command over powerline carrier that quickly
drops the voltage of the optimizers at the array. It’s likely that
many substring optimizers will also be listed for Rapid Shutdown compliance via Nationally Recognized Testing Laboratories in advance of the 2019 compliance target.
Looking ahead
PV integrators will need to increasingly abide by Rapid
Shutdown, and as a result, a key advantage in reducing soft
costs and warranty implications comes with making those
installations faster. The DC-bus-based inverter architecture
using substring optimizers is an approach poised to meet these
needs, while giving customers flexible system options like battery integration and smart operational features.
Substring optimizers, in turn, are positioned for growth
and are likely to supplant MLPEs as the latter continue to experience some quality limitations. As solar PV continues to
trend toward wider adoption, installers will look to technology
solutions like substring optimizers to help them manage installation times and minimize equipment and costs, thus streamlining residential and commercial projects. S
Chip Means is director of sales development at Pika Energy, a Mainebased manufacturer of DC power electronics.
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Partners Tackle How To
Achieve Seamless Transfer
In A Microgrid
services, such as demand charge reduction, at a commercial
campus can also act as an uninterruptible power supply,
smoothing power transfers and offering reliable power. If an
outage from the utility doesn’t last long, then the facility won’t
need to start its diesel generators. The same is true for RESenabled microgrids when the wind stops blowing or the day
turns cloudy, making alternative energy more practical. In all
cases, the goal is to minimize disturbances to the load.
This article describes how Duke Energy, a major investorowned electric utility, put battery energy storage system
(BESS) technology to the test and offers insights on how other
utilities may approach the challenge of achieving seamless
mode transfer.

Test results could help mitigate
a major barrier to microgrid
adoption.
by Maziel E. Velasquez, Dr. Stuart Laval,
Prateek Pandey & Dr. David Blood

W

Microgrid structure
Figure 1 illustrates a Duke Energy microgrid test bed in
Mount Holly, N.C., that was implemented in partnership with
25 vendors. It incorporates several different RES, including a
250 kW/250 kWh BESS, a 100 kW three-phase solar system, a
10 kW single-phase solar carport with electric vehicle charging
stations, a 500 kW resistive load bank, 20 kW of single-phase
household loads, a control center, and automated distribution
grid equipment, including phasor measurement units, reclosers, smart meters and sensors.
The energy storage system (including two PV inverters,
Figure 1: Duke Energy Mount Holly Microgrid
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ith the growing interest in renewable energy generation, the use of small-scale, localized power
generation based on solar (photovoltaic and solar
thermal) resources is playing an increasing role in electricity
production. The same is true of other renewable energy sources (RES), such as wind, biomass and tidal.
As electric systems around the world shift toward decentralization, opening markets to competition and allowing
cross-border electricity trading, consumers are seeking more
engagement with electricity providers to ensure greater competition, reliability and service security.
As these trends increase, microgrids (localized, small grids
close to the consumers with the ability to disconnect from the
traditional power grid and operate autonomously) can offer
the flexibility that utilities and consumers require. Microgrids
strengthen grid resilience, mitigating the impact of power
outages and enhancing reliability by reducing
electric power downtime. The integration of
RES-based distributed generation (DG) and energy storage within a microgrid can potentially
reduce customer costs and enhance system efficiency through on-site generation management.
The use of localized DG to serve local loads
helps reduce energy transmission losses, further
increasing grid efficiency.
One barrier to microgrid adoption has been
the clumsy transfer of power from one source
to another, which may cause momentary power
loss - and, thus, cause computer systems to crash
or disrupt other critical loads - or place electrical stress on system components. Fortunately,
new technology is emerging that smooths out
the bumps in power transfers and also makes a
power backup system a more attractive proposition to commercial and industrial facilities.
Now the same inverter that provides grid
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the load bank and the recloser) is connected to the Open
Field Message Bus (OpenFMB) microgrid controller platform
(MCP) using wired and wireless communication networks.
The OpenFMB, which is backed by the Smart Grid Interoperability Panel, is a distributed logical interface that sits between
all of the various pieces of equipment and systems on the
microgrid and orchestrates all of the device-to-device or device-to-system interactions at the grid edge; it works by translating traditional client/server SCADA protocols (e.g., DNP
and Modbus) to and from open-standards-based Internet of
Things publish-subscribe middleware (e.g., DDS, MQTT and
AMQP). The OpenFMB MCP collects information from the
RES, energy storage and utility grid, plus power consumption
data from the loads, in order to reduce power losses and optimize energy efficiency. While doing this, it must satisfy the
load demand and operating constraints, such as DG power
scheduling, supply/demand power balance in either grid-tie or
island operation, and the battery’s state of charge (SOC). The
OpenFMB MCP is also in charge of controlling the operation
of the recloser to connect or disconnect the microgrid to or
from the utility grid at the 12.4 kV line.

the loads at a minimum cost, which implies maximum DG
power delivery. One of the main technical challenges for microgrids is the RES power scheduling associated with their
fluctuating generation. In this context, energy storage is indispensable, both for peak demand shaving and to guarantee a
stable and reliable power supply.
BESS control
Figure 2 shows a simplified control diagram of the BESS inverter connected to the microgrid. In grid-tie mode, the inverter
works under P - Q (active/reactive) power control, while in
island or stand-alone mode, it operates under V - F (voltage/frequency) control. In both modes, an inner current control loop is
employed to improve the safety and reliability of the inverter.
When the inverter is operating in grid-tie mode, the active
and reactive power demands are defined by the OpenFMB
MCP. These demand values depend on the batteries’ SOC, load
balance and AC voltage. The output of the closed-loop P - Q
controllers is the reference current for the inner current control
loop of the BESS inverter.
Alternatively, power sharing among different inverters that
feed the microgrid loads can be managed using a droop control
running on the application control layer of the inverter.
In island mode, the BESS inverter acts as the voltage and
frequency source for the microgrid. The inverter receives the

System operating modes
The microgrid has two operating modes: grid-tie and island. In the grid-tie mode, the load demand is met by the
DG and the utility power.
Figure 2: Simplified Inverter Control Diagram
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voltage and frequency demands from the OpenFMB MCP. The
closed-loop outer voltage control provides the current reference for the inner current loop and sets the frequency demand.
The voltage control loop is aimed to control output voltage
robustly under load transient events.
The BESS inverter also provides the ability to energize or
black start the isolated microgrid until the external grid becomes available and then transfer seamlessly to grid-tie mode.

over the recloser, nor any knowledge of its state. The load bank
is considered a critical load that cannot be tripped during any
of the mode transitions. In order to prevent nuisance trips, the
abnormal grid thresholds of the BESS for voltage and frequency must be coordinated with the over/under voltage and over/
under frequency thresholds of the relays and reclosers in the
microgrid. The test results for five of the most relevant transitions include the following:

Setup of the experiment
It was essential that the test program be set up to evaluate
how seamless the transfer strategy would be when changing
between grid-tie and island modes under a variety of operat-

Grid loss with BESS charging
In this mode, the load is initially supplied by both the DG
units and the utility grid while the BESS is charging, with
power flow distribution before and after the grid loss shown
in Table 1. Figure 3 shows the voltage and currents at the BESS

Figure 3: Grid-Tie To Island BESS Charging
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<Zoom 1>

20ms/div

Grid Disconnection
Stand Alone Transition

ing conditions. Half of the tests simulated unexpected loss of
the grid (due to a downed power line, for example), while the
other half simulated the effect of reconnecting the microgrid
to the utility grid. Both sets of tests were done under a variety
of operating conditions.
The recloser at the point of common coupling is commanded by the OpenFMB MCP to simulate a fault from the
grid or to reconnect to it. The BESS inverter has no control

Join Us!

Island

Grid

-279 kW

N/A

PV Inverter

-82 kW

-83 kW

BESS Inverter

156 kW
(charging)

-142 kW
(discharging)

Load Bank

200 kW

202 kW

inverter during the transition. As can be seen from the lower
trace (expanded 100 times), when the grid is disconnected, the
voltage drops to 0.15 p.u. in fewer than two cycles. At this time,
the inverter transitions to island mode. The voltage demand is
ramped in a controlled fashion from the transfer point up to
nominal voltage to avoid high inrush currents in the transformer. This scenario, when the BESS is initially charging at high
powers, was found to be the most stringent transfer condition.
Grid loss with BESS discharging
Table 2 shows the power flow conditions when the grid
fails while the BESS is discharging and feeding power into the
grid. In this case, the inverter detects the grid loss due to the
frequency measurement, and the switching loss transient is less
severe than the previous condition.
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Table 2

Grid-Tie

Island

Grid

-66 kW

N/A

PV Inverter

-85 kW

-86 kW

BESS Inverter

-96 kW
(discharging)

-174 kW
(discharging)

Load Bank

251 kW

255 kW

Grid loss to island with BESS discharging with zero power
contribution from the grid
Table 3 shows the load flow condition before and after the
seamless transfer from grid-tie mode to island mode when
the microgrid loads are supplied by the DG and the BESS and
there is no contribution from the utility grid. The switching
transient was quite small.
Table 3

Grid-Tie

Island

Grid

-5 kW

N/A

PV Inverter

-87 kW

-86 kW

BESS Inverter

-194 kW
(discharging)

-198 kW
(discharging)

Load Bank

285 kW

284 kW

Island to grid-tie with BESS charging
In order to test a high-power BESS charging condition with
the microgrid in island mode and the maximum power delivered by the PV inverter via the solar array’s maximum power
point tracking (MPPT) controller, the load bank was set to a
low power demand. Table 4 shows the results and load case for
this condition. Once again, the transition caused very little disturbance at the load.
Table 4

Island

Summary
This article has presented the results of tests on the seamless mode transfer strategy between grid-tie mode and island
mode on a microgrid test bed under a variety of operating
conditions. Under all test conditions, the microgrid was able
to transfer seamlessly from one mode of operation to the other
without any load tripping or loss of any of the DG inverters.
These results show that the seamless transfer strategy employed can safely and robustly transfer between grid-tie and island modes, regardless of the operating conditions before and
after the transition.
As consumers have come to demand greater reliability from
their electric power suppliers in terms of reduced downtime,
the emerging ability to disconnect microgrids from the traditional power grid and operate on their own guarantees supply
Table 5

Island

Grid-Tie

Grid

N/A

350 kW

PV Inverter

-82 kW

-81 kW

BESS Inverter

-181 kW
(discharging)

180 kW
(charging)

Load Bank

180 kW

259 kW

security in case of disruptions, mitigating the impact of power
outages. The successful test results on the BESS technology,
microgrid control and communication technologies serve to
demonstrate the growing practicality of alternative energy
technologies to both electricity producers and consumers. It
also demonstrates that collaboration between utilities and the
companies that provide equipment and support can speed advances in clean energy technology. S
Maziel E. Velasquez is principal engineer of the electromechanical and
drives division at Parker Hannifin; Dr. Stuart Laval is manager of technology development at Duke Energy; and Prateek Pandey and Dr. David
Blood are a power electronics design engineer and market manager of
the energy grid-tie division at Parker Hannifin, respectively. This article’s
figures and tables are courtesy of Parker Hannifin.

Grid-Tie

Grid

N/A

77 kW

PV Inverter

-85 kW

-86 kW

BESS Inverter

78 kW
(charging)

163 kW
(charging)

Load Bank

10 kW

10 kW

Island to grid-tie with BESS discharging
Table 5 shows load flow conditions for an island to grid-tie
transition with the BESS discharging. As with previous tests,
the load bank did not trip, although power to the load bank
current increased.
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R Landfills & Brownfields
The 12.93 MW L&D Solar Farm
spans the towns of Eastampton,
Lumberton and Mount Holly, N.J.

PSE&G Solar Initiative Focuses
On Landfills And Brownfields

I

n 2009, the New Jersey Board of Public Utilities (BPU) approved Public Service Electric and Gas Co.’s (PSE&G) request for a large-scale solar program that the utility dubbed
“Solar 4 All.” As its name suggests, the program is a gridconnected universal solar initiative that feeds directly into the
power grid and is accessible to all PSE&G electric customers.
That first approval in 2009 allowed PSE&G to invest up
to $515 million to build 80 MW of universal solar power in

one landfill that is owned by the state of New Jersey into solar
farms. The U.S. Environmental Protection Agency defines a
brownfield as “a property, the expansion, redevelopment, or reuse of which may be complicated by the presence or potential presence of
a hazardous substance, pollutant, or contaminant,” and a landfill as “a discrete area of land
or excavation that receives household waste.”
Although the definitions may
Hranicka
differ, both landfills and brownfields have two major features in common: Their
opportunities for traditional redevelopment are
greatly limited despite the fact that they may be
remediated and properly closed, and their potential for solar development is enormous. PSE&G’s
first four brownfield projects and one landfill
project set the stage for work that would become
the signature of the Solar 4 All effort for the next several years.

The New Jersey utility offers a primer
on the benefits and challenges of
developing solar on unique sites.
by Todd Hranicka
two 40 MW segments: “pole-attached solar,” where PSE&G
installed individual solar units on utility poles in the utility’s
electric service territory, and centralized solar, where PSE&G
developed solar projects on PSE&G-owned and third-partyleased rooftops, parking lots, landfills and brownfields.
PSE&G built centralized solar installations on five Newark, N.J., public schools, on the parking lots and rooftops of
PSE&G facilities, on land surrounding two PSE&G substations,
and on warehouse roofs owned by third parties around the
state, among other locations.
But perhaps most important, Solar 4 All initially identified and transformed four brownfields owned by PSE&G and
20
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Early landfill/brownfield work
The four brownfield sites that PSE&G owned and developed into solar farms were all former manufactured gas plants
that dated back to the turn of the 20th century. These sites,
which are located in Trenton, Edison, Linden and Hackensack,
N.J., were remediated through the years, but they were barren
fields until the approval of the Solar 4 All program allowed
PSE&G to transform them into solar farms. The Trenton Solar
Farm, located in the state’s capital, was the first to go into service in September 2010. It generates 1.3 MW of electricity and

The 11.18 MW Kinsley
Solar Farm was built on a
closed landfill in
Deptford, N.J.

converts nearly six acres of brownfield into usable space. The
Trenton project was followed by the 2 MW Silver Lake Solar
Farm in Edison, the 3.2 MW Linden Solar Farm and, finally,
the 1.06 MW Hackensack Solar Farm.
PSE&G’s first landfill solar farm went into service in December 2011. The 12,506-panel, 3 MW Kearny Solar Farm
was a joint effort between PSE&G; the New Jersey Sports and
Exposition Authority (NJSEA), which manages the landfill;
and SunDurance Energy, an Edison-based solar construction
firm. PSE&G owns and operates the solar farm and leases the
13 acres of land that it is built on from the NJSEA.
When the initial 80 MW of Solar 4 All was completed at the
end of 2012, there were more than 174,000 pole-attached solar
units installed and 24 centralized solar projects in service. Of
those 24 centralized projects, the five that were built on landfills and brownfields generated 10.56 MW and turned more
than 40 acres of landfill and brownfield space green with solar
power.
Project ramp-up
At the same time PSE&G was working to complete the
initial 80 MW under Solar 4 All, the New Jersey Legislature
was working to pass the Solar Act of 2012, which among other
things, put a major emphasis on the use of New Jersey landfills
and brownfields for solar development. Although the use of
landfills and brownfields for this purpose and the resultant
preservation of open space had been part of the New Jersey
Energy Master Plan, the Solar Act of 2012 gave new emphasis
to the effort.
PSE&G filed for an extension to Solar 4 All, and the BPU
approved the request in May 2013, allowing the utility to invest
up to $247 million more to install 42 MW of solar capacity on
landfills and brownfields and 3 MW in solar pilot programs for
storm hardening and grid resiliency.
Following this approval, PSE&G hired an environmental
engineering firm, and together they embarked on the evaluation of more than 1,000 landfills in New Jersey. Shortly thereafter, PSE&G began construction on the Parklands Solar Farm,
a 10.14 MW project that transformed 40 acres of landfill space

in Bordentown, N.J., into a solar generation powerhouse by
installing 33,402 solar panels. It went into service in December
2014.
The second project under the Solar 4 All Extension was the
11.18 MW Kinsley Solar Farm, which fills 32 acres of unused
landfill space in Deptford, N.J., with 36,841 solar panels. It also
went into service in December 2014.
The third project was the L&D Solar Farm, which converted
more than 50 acres of landfill space spanning Eastampton,
Lumberton and Mount Holly, N.J., into a 12.93 MW solar
facility. It is the largest Solar 4 All project to date and went in
service in late December 2015.
The fourth solar farm built as part of the Solar 4 All Extension was the ILR Solar Farm. This 7.75 MW solar farm consists
of 23,834 solar panels on 21 acres of closed landfill in Edison.
The ILR facility went into service in December 2016 and completes the 42 MW landfill/brownfield portion of the current
Solar 4 All Extension program.
At the end of 2016, the Solar 4 All program had 52.58 MW
of solar capacity built on nine landfill and brownfield sites.
These projects fill more than 190 acres of landfill and brownfield space with 175,000 solar panels that can power about
8,500 homes annually.
The benefits, the challenges
The primary and most obvious benefit to repurposing remediated brownfields and properly closed landfills for solar
development is that it reclaims and reuses these sites as viable
solar resources. In a small, densely populated state like New
Jersey, preserving open space by developing solar on landfills
and brownfields is a major benefit.
Second, PSE&G has found that these landfill and brownfield solar projects are about 40% less expensive than typical
residential net-metered solar projects because of the economies
of scale that can be realized. Soft costs (e.g., customer/site acquisition, transaction fees, engineering and permits) associated
with a large landfill/brownfield project are significantly less. For
example, a 10 MW project has one set of contracts and permits.
For comparison, building 10 MW of residential solar could
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mean a developer would need to negotiate
The Trenton Solar Farm was built on a remediated
1,000 contracts with 1,000 homeowners and
brownfield that PSE&G owns. The site previously
apply for 1,000 municipal permits at an averhosted a manufactured gas plant.
age residential solar project of 10 kW.
The same is true for labor and construction mobilization costs. For a centralized 10
MW landfill/brownfield project, the construction phase might last 90 days because
of the size of the workforce that can be hired
and the fact that all construction equipment
and supplies are in one place after initial
setup. If a residential solar developer could
build one 10 kW system per day - including on weekends, a very aggressive goal - it
would take three years to build 10 MW of
residential solar capacity. Large centralized
solar projects on landfills and brownfields
also allow utilities like PSE&G to bring purchasing power to bear that can’t be matched
by the majority of residential solar installers. The last four landfill solar projects that
PSE&G put in service averaged more than
33,000 solar panels each, in addition to enormous quantities of racking and wiring and
other materials needed. The ability to purchase these items in such large quantities
gives PSE&G and its contractors an ability to
negotiate prices for material that are out of
reach for many solar developers.
Third, Solar 4 All’s landfill and brownfield
solar development has created thousands
of jobs in New Jersey. For example, during
landfill” by the New Jersey Department of Environmental
the height of construction at the L&D Solar Farm, there were
Protection (DEP), and for brownfield sites, it was required that
about 180 people working on-site in a range of jobs, including
the sites be properly remediated. Of the list of properly closed
electricians, engineers, carpenters, heavy-equipment operaand/or remediated sites, PSE&G then looked for, among other
tors and laborers. This is a pattern that was duplicated at every
things, locations that were large enough to accommodate a
project built as part of Solar 4 All.
1 MW or larger system, had suitable topography for solar deThere are also more localized benefits of landfill and
velopment, and were located near electric distribution circuits
brownfield solar development. For instance, in addition to
that were both easily reached and had enough remaining cabuilding the Hackensack Solar Farm, PSE&G also improved
pacity to handle the load that the solar farm would generate.
a portion of the Hackensack pedestrian RiverWalk directly
From that list of 35, the most suitable landfills were ranked,
adjacent to the brownfield solar farm. The Hackensack project
and PSE&G set out to identify site owners that may be interand other Solar 4 All projects have turned urban eyesores into
ested in solar development. Eventually, PSE&G negotiated a
more aesthetically pleasing parts of the community by includlease agreement based on expected solar production at the speing streetscaping around the perimeter of the site.
cific sites with four landfill owners (Kinsley, Parklands, L&D
Although there are a number of benefits to landfill and
and ILR). These sites were eventually developed to meet the
brownfield solar development, there are also some challenges
42 MW requirement of the program extension.
that are inherent when working on these types of properties.
Once sites are identified and agreements negotiated, the
The initial challenges are identifying landfills and brownnext issue is obtaining local- and state-level approvals and
fields that are suitable for solar development, negotiating a
permits. Although this process is part of almost any solar projlease agreement with the site owner, and securing the needed
ect, when building on landfills and brownfields, there can be a
local and state approvals and permits. Following the 2013
number of other matters that arise because of the sometimes
Solar 4 All Extension program approval, PSE&G worked with
complicated history of these sites.
Weston Solution Inc., an environmental engineering firm, to
The L&D Solar Farm is a prime example of a unique permitidentify every landfill and brownfield in the utility’s New Jersey
ting situation. The project spanned three different municipalielectric service territory.
ties, and this required municipal land use approval from three
That list of more than 400 sites was culled to a smaller list
separate townships. Fortunately, recent amendments to the
of 35 sites. For landfill sites, which made up the bulk of the
Municipal Land Use Law in New Jersey established that landfill
list, PSE&G required that they be deemed a “properly closed
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steady stream of more than 400 truckloads of
concrete.

solar facilities like the L&D Solar Farm are a permitted use
within every municipality. This provides more certainty in the
approval process at the planning board level as compared to the
need to obtain a use variance from the zoning board.
The actual construction of a solar farm on a landfill or
brownfield is similar to other solar projects in many ways,
but building solar on a landfill or brownfield also offers some
unique challenges. Oftentimes, these sites require significant
grading in order to make the terrain suitable for solar construction. At the Kinsley Solar Farm and the Kearny Solar
Farm, the entire footprint of both sites, 45 acres, was graded to
make the land suitable for solar construction.
All of the landfills and brownfields that Solar 4 All has built
on are properly closed and/or remediated and feature some
form of environmental cap that cannot be penetrated with
traditional solar racking. As a result, concrete ballast blocks
are used as anchors for the racking system. PSE&G worked
closely with the New Jersey DEP’s Division of Solid Waste to
design solar array plans that would not penetrate the protective landfill cap or impede access to landfill monitoring wells
and venting locations. For eight of the nine landfill and brownfield projects, these concrete ballast blocks were manufactured
off-site and trucked in - at the Kinsley Solar Farm, there were
more than 3,400 used. At the ninth site, the L&D Solar Farm,
the ballasts were poured in place using large plastic tubs. In
total, there were 4,602 concrete ballasts weighing two tons
each poured on-site at L&D at the rate of 200 per day using a

Future efforts
In November 2016, the New Jersey BPU
approved a second extension to the Solar 4
All program that authorized PSE&G to invest
up to $80 million over the next three years
to build an additional 33 MW of solar farms
exclusively on landfills and brownfields in
PSE&G’s electric service territory, in keeping
with New Jersey’s established public policy
of targeting these types of properties for solar development. PSE&G expects that the 33
MW will be enough capacity for three or four
additional solar farms. By 2020, Solar 4 All
will have 158 MW in service, of which more
than 85 MW will be built on landfills and
brownfields.
Despite additional challenges, landfill and
brownfield solar development has proven
very beneficial to PSE&G and the Solar 4 All
program, as a whole.
PSE&G has been able to turn landfills and
brownfields green with solar power because
New Jersey has a strong commitment to renewable energy and an aggressive renewable
portfolio standard. Additionally, the New Jersey BPU has been very supportive of PSE&G’s
overall efforts in solar development, as demonstrated by multiple extensions to Solar 4
All. The Solar Act of 2012 and the New Jersey
Energy Master Plan, which both mandate that landfill and
brownfield solar development be made a priority in New
Jersey, have also made building on these sites possible. When
these factors are coupled with the fact that New Jersey has
an abundance of landfills and brownfields and that PSE&G’s
electric distribution system is robust enough to accommodate
large solar projects, it is easy to see why landfill and brownfield
solar development became such a key part of Solar 4 All. And
although PSE&G was fortunate to have a number of factors
working in favor of Solar 4 All and landfill and brownfield
solar development, they are not so unique or rare that other
interested utilities around the country and the world could not
work to replicate the success PSE&G has had in New Jersey.
PSE&G will begin work on the next Solar 4 All landfill solar
farm this year, but beyond the current 33 MW that the program is approved to build, there is still enough suitable landfill
and brownfield space in PSE&G’s electric service territory to
build nearly 100 MW of additional solar capacity.
With PSE&G’s demonstrated expertise in landfill and
brownfield solar development and the continued support of
state policymakers, the Solar 4 All program looks forward to
many more opportunities to transform landfills and brownfields across New Jersey into sources of pride and clean renewable energy. S
Todd Hranicka is director of solar energy at PSE&G. This articles’s photos are courtesy of PSE&G.
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The Five Main Reasons
Homeowners
Don’t Buy Solar
What are the most common concerns prospects might have,
and how can you overcome them?

A

by Anthony Florino

s a residential solar professional, sitting across
the kitchen table can be a hallowed arena where
you battle with homeowners over the benefits
of rooftop solar for their homes. Of course, the
battle is likely not with the actual homeowners but rather
with their resistance to change or their doubts about the
incredible upsides of solar.
Making matters worse, leads need to
meet certain factors to even be considered
viable. Common situations, including if a
person is renting or is unable to qualify for
credit and if a house has too much shading or an old roof, will eliminate nearly
Florino
half of all prospects. What this means is
that your qualified leads become even more valuable, as
maximizing sales from viable prospects can make the difference between just getting by or achieving high levels of
business success.
This brief guide aims to help business owners and sales
professionals identify some of the most common reasons
homeowners say no to solar and describes effective ways
to overcome objections and win more deals. For clarity’s
sake, please note that these tips focus on homeowners who
might outright buy a rooftop solar system or finance to
own an installation; this guide does not necessarily cover
leasing objections.
That said, five of the most common reasons homeowners might not buy rooftop solar include the following:
1. They think solar is too expensive.
This concern is the elephant in the room. Don’t shy
away from it. Sure, solar can be expensive up front, but
the ultimate savings make the investment worthwhile for
homeowners. That’s why calculating a return on investment (ROI) for a prospect is so important.
Don’t assume homeowners consider solar a good deal.
If you are not already presenting prospects with an ROI
projection, which shows them the amount of money
they will likely save over the life of the solar panels, you
are making a huge mistake. An ROI helps justify a solar
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purchase, and there are a few ways to calculate one.
to get to work. So, too, do they need solar now to save money.
Rather than on payback terms, try focusing on immediate
Using this approach will help you explain to homeowncash gains that are available on most home solar deals. The
ers that there will invariably be technological advances in the
ROI method that could give you the biggest advantage is using
future, but there is no reason to wait because a core product
the 25-year guarantee, under which you figure out the amount
function already exists. Current solar panels already produce
of money a homeowner will pay the electric company over that
electricity, and they also do it very well and are capable of hanperiod then subtract that from the amount the homeowner
dling a homeowner’s power needs. Make it clear that the only
will pay by going solar. That will show your prospect he or she
thing a prospective solar client will gain by waiting is an evercan save an impressive amount of money.
rising power bill.
Furthermore, calculating the ROI results at 10 years and
then 25 years will allow homeowners to see how their savings
3. They aren’t sure how incentives work.
will compound over time. The table below is an example of
What better way to entice a prospect than with a
an ROI based on a 10 kW system. This example is based on
government-backed incentive? The federal tax credit, which
a 20-year, 5.95% financing option with a net system price of
is available in all 50 states, has long served as one of the most
$22,750. To figure out how this amount is calculated, take the
important solar incentives in the U.S.
current monthly 10 kW power bill equivalent of, say, $165 and
Homeowners are currently able to receive a 30% federal tax
multiply that by 12; take that amount and multiply that by
credit from the total cost of their rooftop solar systems. In our
1.035; take that total and multiply that by 1.035; and repeat 23
previous ROI example, the system cost would be $32,500 and
more times. This calculation might sound daunting, but if you
the amount of the tax credit the homeowner would receive
are familiar with Microsoft Excel, you can create a compoundback is $9,750, making the net system price $22,750. That is no
ing formula that will simplify the process. The 1.035 represents
small difference.
the electric utility’s 3.5% annual rate increase. According to the
However, homeowners are sometimes uncertain about how
U.S. Department of Energy, the average annual rate increase
the tax credit process works. Don’t be lazy! Your prospects
over the last 20 years has been about 3.7%. Using conservative
should know that you are there for them and will help them
numbers will help you create ROIs that you - and your prospect
throughout the entire solar conversion process. Providing form
- can be confident in.
submission assistance, during which you show homeowners
Perception is reality, and changing the narrative using an
how to fill out the necessary paperwork they’ll need to redeem
ROI will give you the leverage you need to close a deal. Don’t
their available incentives, can prove to be invaluable.
insult your clients’ intelligence
If you go to the IRS.gov webby trying to convince them that
site, you can find Form 5695 and
System Size
10 kW
solar isn’t expensive. Instead, use
instructions. Print out and keep
the ROI to show homeowners
a few copies of the form in your
System Price
$32,500
that it’s worth the expense and
briefcase so you always have them
that they can use the money they
on hand. Before a sale, you can
30% Federal Tax Credit
$9,750
currently pay their electric utilishow homeowners examples of a
ties to finance their very own socompleted form.
Net System Price
$22,750
lar power systems. The key to
After a sale, take it a step fura perception shift relies on the
ther: Schedule a follow-up aphomeowners’ understanding
pointment with homeowners a
Amount Paid To Utility Next 10 Years
$29,388
that they are already spending
couple of months after they have
this money and that simply realhad their systems installed. You
Amount Spent On Solar Over
$19,440
locating it can have a tremencan then help them actually fill
10 Years
dous financial benefit.
out Form 5695. While you are
there, it is a great time to ask for
Amount Paid To Utility Next 25 Years
$89,871
2. They want to wait for the
referrals. Your clients will likely
Amount Spent On Solar Over 25
next best technology.
open up their contact books for
$38,880
Years
In this day and age, everyyou because of how helpful you
one wants the newest and hotwere throughout the entire sales
ROI
$50,991
test technology. Potential solar
and installation process, and now
clients are no different. Homethey are seeing the results on their
owners might have read that a brand-new panel will soon
power bills. Congratulations - you just created new solar advochange the face of solar and want to wait for that technology to
cates and earned some more leads.
come out. It’s a common enough situation, but it’s also an easy
Aside from the federal tax credit, there are other municipalone for you to overcome.
and state-level solar incentives available. Get to know your reAsk homeowners about a technology they already own,
gion’s incentives before making any sales calls or knocking on a
such as a cell phone, computer or car. Yes, there will always be
homeowner’s door.
a newer and flashier version of that technology slated to come
DSIREUSA.org is a helpful source where you can search
out, but homeowners nonetheless need a cell phone now to
your local area and state for all available incentives. Find all the
make calls, a computer now to conduct business and a car now
ones that apply to your viable leads. Do the research, and be
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prepared. The more incentives you can present to a homeowner, the more enticing a solar purchase becomes.
4. They are concerned about their credit.
This situation is a little tricky because homeowners
usually will not tell you about their credit concerns, so you
need to put on your detective cap to uncover them. The
use of simple verbiage about qualifying for loan financing goes a long way. Say “let’s get you qualified” instead
of “let’s see if you qualify.” The former phrase implies that
you are doing the work and a positive outcome is likely;
the latter suggests the result relies strictly on the homeowner and the outcome is questionable. Be encouraging,
and avoid raising your prospect’s stress level.
Although it is always possible that a homeowner will
turn out to not have the credit needed to qualify for loan financing, surprisingly, many homeowners do have adequate
credit but are just nervous about being rejected. Your goal is to
submit an application and let the process decide. Don’t make
the mistake of reading a homeowner’s nerves as a reason not to
take an application.
There are several factors that go into financing approval.
The most important are credit score, income and lender standards. Most of the main lenders in solar are looking for a 640
or 650 credit score. There are some lenders that will lend at
580, but they diversify their risk onto installers through higher
transaction fees and onto the homeowners with unattractive
interest rates.
Approval rates for loan financing can be as low as 40%. So,
don’t give up on homeowners who don’t qualify. Many people
may already have available home equity lines of credit. They
may also have plenty of equity in their homes and can do a
second mortgage or a refinance. If they fail the initial credit
check, keep your cool because this is very common. Move forward with qualifying questions about additional credit lines
and equity in their homes. Also, ask if homeowners are in the
position to pay in cash or combine cash and credit cards to
complete the purchase. Use the “if there’s a will, there’s a way”
approach. Keep going until you and the prospect have exhausted all viable options.
5. They don’t understand solar.
Besides price, this is the most common reason homeowners don’t buy solar. They are often not educated enough
about solar to make a decision on the spot, and they may be

intimidated by all of the information you provide.
Make sure you cover the basics, and explain how solar
works. Give them a tutorial from photons from the sun to the
excess energy being sold back to the grid and all the steps in
between. Don’t assume homeowners know. Spend the time to
educate them about net metering and the installation process.
It is also essential that you encourage questions as you are
presenting. Use trust checks like “does this make sense?”
If homeowners are unfamiliar with solar, overwhelming
them with information is very likely. If you’ve come to that
point, overcoming this on one phone call or home visit can be
difficult. You can spend time reaffirming and gaining trust, but
until homeowners feel certain about all the information you
shared, they will slow down. They will want to think about it.
Once that happens, your probability of gaining a sale begins to
go down. If you do have to back out of a call or visit without
closing a sale, make sure you isolate what a prospect needs to
think about. Schedule a follow-up appointment before you
hang up or leave. That way, you have established an expectation that he or she will consider the information and locked in
a set time and day to reconvene regarding a decision.
However, the best time to overcome the education problem
is before you even meet a prospect. By using an inbound marketing solution, you can give homeowners valuable decisionmaking information in advance. Sending them a guide or a
tutorial prior to an in-person conversation can make all the
difference. It gives you a tremendous amount of credibility.
You took the time to educate them, and they will be further
along in the buying cycle when you meet with them. That
will increase your success rate and your perceived value as a
professional.
In conclusion, the next time you find yourself in a
homeowner’s kitchen, be prepared to address the most
common reasons prospects say no to buying solar.
Employing the simple strategies discussed here can
improve your closing ratios, which in turn, will supercharge your sales results and lead to higher business
success.
Good luck, and happy selling! S

Anthony Florino is a solar marketing specialist and the founder
of Solar Selling Solutions. He also is the founder of a solar consulting firm called Emerald Sun Energy.
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State-Funded Solar Project Helps Ithaca
College Go Greener

Photo courtesy of Borrego Solar

I

thaca College, the New York State Energy Research and Development Authority (NYSERDA), Greenwood Energy, and
Borrego Solar Systems have announced the completion of a
state-backed solar project that will benefit the college. Borrego
Solar co-developed, designed and built the 2.9 MW array, while
Greenwood Energy will own and operate it.
The project uses remote net metering, which allows the college to get credit on its electricity bill over the next 25 years
for excess power generated by an off-site system and fed back
into the grid. The solar array consists of more than 9,000 solar
panels on a 15-acre site in Seneca, N.Y., approximately 40 miles
from campus.
The solar farm will generate an estimated 3.5 million kWh
of electricity in its first year, which will provide roughly 10%
of the campus’ electricity needs. This amount is equal to powering the college’s Gannett Center, Dillingham Center and
Williams Hall academic buildings, along with the Emerson
residence hall.
“I offer my thanks to our public and private partners for
helping us make this project a reality,” says Ithaca College President Tom Rochon. “Its conception, commencement and completion serves as testament to the commitment Ithaca College
has made to sustainability, not just in theory, but in action.”
“By enacting virtual net metering two years ago, New York
regulators opened up solar to entities across New York that
didn’t have land available on-site to make it a reality,” adds Rob
Garrity, Borrego Solar project developer. “The program also
launched the growth of a thriving solar market that continues
to receive support and attention from the governor’s office.”
The project received $1.6 million in funding through
NY-Sun, Gov. Andrew Cuomo’s $1 billion initiative to advance
the scale-up of solar in the state.
NYSERDA administers NY-Sun, and John B. Rhodes, the
agency’s president and CEO, says, “The use of solar energy by

Ithaca College is a model for other colleges and universities
and is vital to helping New York achieve Governor Cuomo’s
energy goals. I commend the college for its continued commitment to the environment and for setting an example for its
students, staff and local community on the benefits of clean
energy.”
Camilo Patrignani, CEO of Greenwood Energy, says the
company is “proud of making this private-public partnership a
reality.”
The primary purpose of the array is to help reduce the college’s reliance on fossil fuels and to move forward on its Climate Action Plan, which was adopted in 2009. That plan called
for the college to attain carbon neutrality by the year 2050.
This is one of several programmatic activities the college has
implemented in recent years as it moves forward with both onand off-campus initiatives to reduce its carbon footprint.

Dominion Adds 56 MW Of Solar
In Virginia
Dominion Virginia Power has announced the completion of
three large-scale solar facilities in three Virginia counties: Isle
of Wight, Louisa and Powhatan. At peak output, these projects
will produce a total of 56 MW of solar generation - enough to
power more than 14,000 homes.
“The successful completion of these solar projects is a result
of the proficient collaboration between Dominion, the counties and the skilled crafts personnel that worked diligently and
safely to get the job done,” comments Mark D. Mitchell, the
utility’s vice president of generation construction. “We remain
focused on meeting the energy needs of customers, and adding
to our solar generation fleet continues to play an essential role
in that effort.”
FEBRUARY 2017 b Solar Industry
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Photo of the 20 MW Louisa solar project courtesy of Dominion

According to Dominion, work on the 19 MW Isle of Wight,
20 MW Louisa and 17 MW Powhatan projects created more
than 550 jobs during construction. Most of the construction
workers were hired locally within all three counties.
Dominion acquired the solar development in Isle of Wight
from Coronal Development Services and the development in
Powhatan from Virginia Solar LLC. The facility in Louisa was
developed by Dominion. Amec Foster Wheeler, Dominion’s
construction contractor, managed the facilities through the
engineering and environmental permitting process in the first
half of 2016, and the projects became operational at year-end.
Dominion says it now has announced at least 390 MW of
large-scale solar facilities under development or already in
operation in 12 Virginia localities. This amounts to enough
electricity at peak capacity to power more than 95,000 homes.

APS Completes Project For PayPal
And University

“The construction of Red Rock is a great example of how
we partner with our commercial customers to find innovative
and sustainable solutions that can help them realize their green
energy goals,” says Daniel Froetscher, APS senior vice president
of transmission, distribution and customers. “The cooperation
between APS, ASU and PayPal demonstrates how the Arizona
business community is committed to developing solar energy
in a smart, cost-effective manner.”
ASU and PayPal were both seeking ways to reduce their carbon footprint. This solar agreement helps ASU expand its solar energy sourcing beyond its almost 25 MW of on-campus
solar sites. It also helps PayPal keep up with its energy demand
while supporting a desire to be a leader in the community by
driving energy sustainability.
“We are very pleased that the Red Rock Solar Plant will
more than double our solar generating capacity to more than
50 MW,” comments Morgan R. Olsen, ASU executive vice

Photo courtesy of APS

president, treasurer and chief financial officer. “This project
enables us to expand our solar portfolio substantially with no
In partnership with online money transfer company PayPal
initial capital investment and underscores our sustainability
and Arizona State University (ASU), utility APS has unveiled
commitment. ASU is proud to continue building our solar colthe 40 MW Red Rock Solar Plant. APS developed and will own
lection that has grown to 88 installations since 2004. In caland operate the project, located 30 miles south of Casa Grande
endar year 2017, we expect approximately 30 percent of our
in Red Rock, Ariz., and ASU and PayPal will purchase the projelectrical needs will be met with clean, renewable solar energy.”
ect’s renewable energy.
Red Rock is APS’ largest grid-scale solar
power plant, surpassing the 35 MW Foothills
Solar Plant located near Yuma, Ariz. The utility says such large solar plants take advantage
of economies of scale to provide additional
Bartlett’s Farm, a family-owned farm on the island of Nantucket, Mass., has
solar to more customers at a lower cost.
teamed up with Dynamic Energy to install a solar project that is expected to
“Arizona is one of the most solar-friendly
offset 100% of the farm’s energy consumption. The 595 kW solar project, lostates in the nation, and APS remains at the
cated on roughly three acres, is slated for completion in April.
forefront among solar-friendly companies,”
According to the partners, energy is particularly expensive on the island, and
says Froetscher. “In fact, last year, we reached
the reduced operating expenses will help the farm further serve its customers
1 GW of solar on our system, becoming the
and the community. Notably, this is not the farm’s first foray into renewable enonly utility outside California to achieve this
ergy, as it has participated in wind energy projects since as early as the 1980s.
milestone.”
“As a seventh-generation business, we are keenly focused on the sustainability
The Red Rock Solar Plant is located east
of the farm, and renewable energy helps ensure not only stable and low operatof APS’ Saguaro Natural Gas Power Plant
ing expenses, but also promotes cleaner air and water,” says John Bartlett.
on land APS has owned since the 1950s. The
“When you work in solar, it is particularly rewarding when your projects
utility says that with transmission lines alhelp organizations that are actively supporting their communities and the
ready nearby, the 400-acre plot was an ideal
health of the planet,” adds Andreas Schmid, vice president of business developlocation for a grid-scale solar plant, and the
ment at Dynamic Energy. “With an increasing number of acres in organic proland is now creating additional tax income
duction and a long history on Nantucket, Bartlett’s Farm is a community leader
for Pinal County and other local taxing auand has been very exciting for us to work with.”
thorities. S

Nantucket Farm To Offset 100%
Of Energy Use
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GMP Offers Chance To Go Off-Grid

H

ere’s something you don’t see every day a utility that wants to help people break
away from the grid.
Vermont-based Green Mountain Power
(GMP) says it is providing customers with the
opportunity to go off-grid with a new package
of products and services to increase energy independence and reduce carbon emissions. The
product offering is fully customizable to meet the
unique needs of each home or business and can
include solar, battery storage, home automation
and more, according to the utility.
“This off-grid suite of products illustrates very
well where energy is going,” says GMP President
and CEO Mary Powell. “We are not only part of
the transformation; we are leading the revolution
toward clean, affordable, local and highly reliable
power.”
Combining solar and battery storage, the offgrid package provides customers with the option
to generate and store clean power for their homes that would
otherwise come from the grid. The package also offers an
energy-efficiency audit in partnership with Efficiency Vermont,
home automation controls that allow customers to easily manage energy resources and usage, and a generator for backup
that may be used for short periods of time if needed. In addition to producing their own clean energy, customers will have
a flat, monthly fee for their energy instead of the fluctuations
they experience today, adds GMP.
The utility says having more customers go off-grid may allow GMP to retire transmission line sections over time, thus
reducing maintenance costs. In addition, off-grid homes will
no longer contribute to expensive system peaks during peak
summer energy days, lowering costs further and reducing the
need to build and maintain lines to meet that demand.
Customers interested in the pilot program will work with
a GMP energy services advisor to customize the system that is
right for them, the utility notes.

1366 And Hanwha Reach Cell
Efficiency Milestone
Massachusetts-based silicon wafer manufacturer 1366 Technologies has jointly achieved with Hanwha Q CELLS a new
performance record of 19.6% cell efficiency for 1366’s Direct
Wafer technology. The Fraunhofer ISE CalLab independently
confirmed the result.
According to 1366, the record demonstrates the combined
potential of 1366’s kerfless, drop-in 156 mm multicrystalline
wafers and Hanwha Q CELLS’ Q.ANTUM passivated emitter
rear contact (PERC) cell process. The wafers were produced
with 1366’s current production furnaces in Bedford, Mass., and
the cell fabrication was completed at Hanwha Q CELLS’ Center
for Technology Innovation and Quality in Thalheim, Germany.

“We’ve been focused on mass production trials, and together with Hanwha Q CELLS, we’ve continued to push the
performance limits of multicrystalline cells while dramatically
reducing their costs,” says Frank van Mierlo, CEO of 1366.
1366’s Direct Wafer technology forms multicrystalline wafers directly from molten silicon instead of using a multi-step
process. The company says this “drop in” technology saves on
energy and capital equipment and would work with most existing lines.
Following a long strategic partnership and research efforts to
commercialize 1366’s Direct Wafer technology with Hanwha Q
CELLS’ Q.ANTUM cell technology, the two companies inked a
potential 700 MW wafer supply agreement in April 2016. At the
time, the companies said the agreement is contingent on 1366
meeting certain terms and conditions related to its wafer qualification and timing of delivery as agreed by both parties.
FOCUS: PV Racking & Mounting

Esdec Unveils Racking Product
For U.S. Market
Esdec, a racking specialist based in the Netherlands,
has debuted its ClickFit Supra system for the U.S. residential solar sector.
Designed for shingled
roofs, the lightweight product is fully height-adjustable
and features simple bonding and grounding options.
Image courtesy of Esdec
Carrying a 20-year warranty,
ClickFit Supra includes cable management tools and a unique
shingle flashing plate.
FEBRUARY 2017 b Solar Industry
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FOCUS: PV Racking & Mounting

GameChange Solar Launches
MAX-SPAN PLUS

Image courtesy of GameChange Solar

GameChange Solar recently released the MAX-SPAN PLUS
post system, which is coupled with I-beam, PlusPile or MonsterPile foundation options and a telescoping post bracket with
six-inch vertical adjustment, enabling fast top-of-pile leveling.
The company notes that articulating purlin connections
allow installation on up to 15% terrain slopes, using rivets or
bolts and flange nuts to attach panels. The system can support
all poly, glass and thin-film modules.

modules, which feature black frames, black back sheets and
black PV cells. The new 60-cell PERC panels are rated for a
power output of 280 W to 290 W for the poly version and
285 W to 290 W for the mono version.
To help simplify rooftop installation, Boviet says it will also
begin shipping a new 60-cell triple-black mono module with
an integrated mounting system and power optimizer. Rated for
a 275 W to 280 W output, these new modules were developed
in partnership with Spice Solar and SolarEdge and have builtin rail-less systems, which Boviet claims enable the modules to
be installed in less than half the time of conventional rooftop
arrays.
FOCUS: PV Racking & Mounting

Preformed Line Products
Debuts POWER DISK

FOCUS: PV Racking & Mounting

S-5! Mounting Kit Meets UL 2703
Standard
S-5! says its S-5-PV Kit has become one of the first solar
module mounting solutions to be listed to the new UL 2703
standard, which covers rack mounting systems, mounting
grounding/bonding components, and clamping/retention
devices.
The company says the S-5-PV Kit was evaluated under the
most severe of conditions in order to meet the UL requirements and to confirm that the product would withstand the
elements while maintaining electrical conductivity.
Moreover, the kit’s new stainless-steel mounting disk features 12 nodes that are designed to ensure the module-tomodule conductivity of anodized aluminum module frames. A
module is simply anchored with the kit and automatically provides a ground path in the module frame. No lugs or wire are
required except to connect one string of modules to another
and to ground the system.

Photo courtesy of Preformed Line Products

Preformed Line Products has introduced the POWER DISK
- a pre-assembled, rail-less residential mounting system that
includes butyl mastic and roof-gripping fasteners, enabling
attachment anywhere on a roof deck. In turn, roof layouts are
more quickly conceived, and PV modules can be secured at
preferred mounting locations.
The company says the innovative disk rotates to offer a
quicker leveling of solar modules and a more professional finish. Integrated grounding, wire management attachments and
installation tools are included with every POWER DISK.
FOCUS: PV Racking & Mounting

Boviet Solar USA Launches New
Module Lineup

Ecolibrium Extends Operations
In Colorado

Boviet Solar USA, the North American arm of Vietnambased manufacturer Boviet Solar Technology Co. Ltd., has
launched new solar modules and plans to begin shipping them
in the first quarter of this year. Included in the new module
lineup are 60-cell poly and mono modules, 72-cell poly and
mono modules, Boviet’s new passive emitter rear contact
(PERC) modules, and a new rooftop solar module with builtin rail-less systems.
According to the company, its new modules include a
72-cell polycrystalline PERC module with a power output
from 330 W to 335 W and a 72-cell monocrystalline PERC
module with a power output from 340 W to 345 W.
Boviet also is introducing new triple-black PERC 60-cell

Ecolibrium Solar, a supplier of solar PV racking solutions
for rooftop installations, has signed a lease for a new, larger facility in Boulder, Colo., expanding its engineering and research
and development (R&D) capabilities.
The company currently operates its TUV-accredited
technology lab in Boulder. With the expansion, capacity for
product R&D will more than double, with a fully equipped
machine shop and expanded testing capacity. This will allow
for faster prototyping and concept validation and ultimately
result in a shorter time to market for new racking products.
The new facility also puts additional focus on training
and customer support. Ecolibrium Solar offers a number of
NABCEP-certified training courses, led by an experienced

30

Solar Industry b FEBRUARY 2017

Get the PV Training
and Education You Need

...in Dallas
Platinum Champion Sponsor

Preferred Partner

Gold Sponsors

Silver Sponsors

Earn Credits Toward Your
Certification or Recertification
Make plans now to attend our Continuing Education Conference
at the InterContinental Dallas in Dallas, TX in the spring. This
is the ideal opportunity for NABCEP Certified PV Installation
Professionals and PV Technical Sales Professionals to obtain all
of the continuing education credits needed for recertification.
And non-certified professionals can earn up to 18 hours toward
certification eligibility.

The conference will include:
•

Three days of in-depth technical training from the most
respected experts in the industry

•

The latest product training from select manufacturers

•

Full day PV and the NEC course options

•

Amazing networking opportunities

Join us in Dallas for three intensive days of PV training, education
and networking. To find out more, or register for the conference,
visit www.nabcep.org/2017-continuing-education-conference
Media Sponsors

✹ Products&Technology
team of field trainers. The larger Boulder facility will create
space for larger training sessions, with space allocated for a
classroom setting, as well as hands-on training.

Sunnova Expands EZ Own
Loan Program
Sunnova has announced the expansion of its EZ Own Loan,
which the residential solar company says allows homeowners
to own their solar power systems with no out-of-pocket expenses for down payments or maintenance.
The EZ Own Loan will be offered through Sunnova’s network of local partners. The program is currently available in
Arizona, California, Connecticut, Florida, Hawaii, Massachusetts, Maryland, New Jersey, New Mexico, New York, South
Carolina and Texas, with solar renewable energy certificate offerings in Maryland, New Jersey and Massachusetts.
“The EZ Own Loan allows Sunnova to provide more homeowners with the option to choose solar and lower their electricity costs,” says Jordan Fruge, chief marketing officer at
Sunnova. “The loan offers customers the combined benefits
of ownership and a power purchase agreement, providing the
best of both options.”
With the EZ Own Loan, customers can choose solar and
start lowering their electricity bills with zero money down and
low monthly payments, according to the company. Consumers retain ownership over their solar systems, while Sunnova
provides a warranty package, including system maintenance,
repairs and 24/7 monitoring.
Sunnova says it offers easy transfer services in the event of
a sale of the home, making it a flexible and convenient option.
Additionally, EZ Own customers can prepay balances, in total
or partially, at any time without penalty or fees and may also
be eligible for a federal tax credit.
“The solar revolution is here, and we want everyone to have
the chance to join in,” says Sunnova CEO William J. Berger.
FOCUS: PV Racking & Mounting

Quick Mount Cuts Install Time
With Tile Replacement Mount
Quick Mount PV says it recently performed time-trial testing of its Tile Replacement Mount product, which showed
a significant improvement in installation time versus other
Quick Mount PV options.
Three different products were tested, and each product

Image courtesy of Quick Mount PV
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went through three time trials. The trials were conducted on
a test roof, with eight mounts installed for each trial. Thirdparty installers were used, and Quick Mount PV timed and
monitored the trials.
According to the company, results showed that the Tile
Replacement Mount was 26% faster to install than the Universal Tile Mount and 22% faster than Quick Hook. The Tile
Replacement Mount eliminates the need to cut tiles, resulting
in the Tile Replacement Mount saving time. Although there
are a number of variables that affect installation times, the
Tile Replacement Mount will save, on average, one minute per
mount.
FOCUS: PV Racking & Mounting

ClinchPartner Introduces New
Ground-Mount System
ClinchPartner Inc. has developed a ground-mount system
for solar panels - the ClinchRack - that uses open profiles, with
no need for pre-punched
holes or slots, and enables
assembly without added
fasteners.
In the ClinchRack system, clinching is the assembly method by which a
rivet-like joint is generated
from the overlapping profiles themselves using an
ultra-light, cordless clinching tool, the ClinchMaster
MX4, the company says. Photo courtesy of ClinchPartner Inc.
The clinching process is silent and clean, and the strength of a clinch joint is comparable
to that of a standard rivet or self-tapping screw.
ClinchPartner says clinching eliminates drilling and the
alignment of pre-punched holes or slots, which means installation is considerably faster than traditional assembly methods.
The ClinchMaster MX4 was used for racking and purlin
splicing on the Adelaide 1 and Orillia sites in Ontario, Canada,
as well as in Japan and Jordan.
FOCUS: PV Racking & Mounting

Maji Enterprises Announces
CrossBlock System
Maji Enterprises Inc. has released its rail-free PV mounting
system, CrossBlock, which the company says enables a single
installer to mount 10 solar modules in only one hour.
CrossBlock uses compact “kits” of simple four-inch square
blocks that affix to corners of solar panels and align the array,
using direct-to-deck attachment. Integrated mesh grounding
eliminates wire connections and installation time, requiring
only one ground lug per 20 modules. The system also includes
redundant flashing.
Maji Enterprises notes that CrossBlock is universally compatible with all solar panels and already has been tested and
qualified by six major solar manufacturers.

FOCUS: PV Racking & Mounting

Tamarack Acquires IronRidge’s
Pole-Mount Business
Tamarack Solar Products has acquired the pole-mount
manufacturing plant in Willits, Calif., that was originally
owned and managed by IronRidge.
Tamarack Solar, which is owned and run by David Katz
and Sequoya Cross, will “improve upon the work that IronRidge (and Two Seas) started many years ago with the top-ofpole, side-of-pole and adjustable ground-mount business,” the
company notes.
“We worked hard to keep all of the same employees at the
Willits location that previously worked for IronRidge,” says
Cross, the company’s CEO. “Our goal is to continue to grow
the company, offering larger mounts in the coming year, as
well as some of the enclosures and battery racks that were previously discontinued.”
FOCUS: PV Racking & Mounting

Zilla Releases New Electrical
Flashing Assembly
Solar mounting and racking solutions provider Zilla Corp.
has debuted the Zilla Electrical Flashing Assembly - a fully
flashed, waterproof method of mounting standard electrical
components quickly, easily and inexpensively.
The company notes that the new product is designed to pro-

vide a watertight seal for
running electrical wiring through either roofs
or walls, eliminating the
need for leak-prone rubber boots. The flashing is
ideal for use on shingle
or metal roofs, as well
as on siding, and can be
used in a variety of in- Image courtesy of Zilla Corp.
stallation types.
The Zilla Electrical Flashing is compatible with standard
fittings and uses standard tools and hardware for ease of
installation.
FOCUS: PV Racking & Mounting

SnapNrack Introduces Array
Skirt Product
SnapNrack, a manufacturer of solar panel mounting solutions,
has released its Array Skirt product, along with new proprietary
composition and tile conduit supports for multiple roof types.
The conduit supports are complete wire-management systems designed to keep wires neatly organized to give installations a clean, finished look. Also, the new Array Skirt is an
enhanced aesthetic option with a sleek black finish, providing
a flush line. The mounts attach directly to standard module
frames, and the skirts easily snap onto the mounts, allowing for
attachment to almost any array. S
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In Defense Of NEM Changes

T

he way customers are using and getting energy is changing rapidly, and Rocky Mountain Power (RMP) is responding to those changes in a way that balances the
interests of all of its customers - including those with rooftop
solar panels. After the Salt Lake City-based energy company
unveiled a proposal to change its net energy metering (NEM)
program in November 2016, some clean energy groups opposed the proposal because they feared it
would hurt the solar industry.
The debate in Utah over NEM is between two industries with similar goals.
The solar industry is standing up for its
customers against anything making rooftop solar more expensive. RMP, which is
part of the utility industry, is also standing up for its customers to keep electricity
Gary Hoogeveen
prices low.
Both industries are in transition. Energy companies are
changing from using coal to using more renewable energy. The
solar industry will be moving toward a time when customers
may no longer get government tax breaks and utility subsidies.
The Utah Legislature in 2014 passed a law requiring the
state Public Service Commission (PSC) to determine the costs
and benefits of NEM. Later that summer, rate experts for the
Utah Division of Public Utilities and the Office of Consumer
Services testified at PSC hearings that the rate subsidy should
be changed.
After nearly a year of exploring the arguments about how
solar NEM should be valued, the commission directed RMP
with specific parameters to make a detailed study on the actual
costs and benefits of NEM.
The study found the average Utah rooftop solar customer
receives an annual subsidy from other customers without solar
panels of almost $400. With the substantial growth of the solar industry in Utah, this transfer of wealth between different
residential customers is projected to total $667 million over the
next 20 years.
How does someone who generates his or her own power

gain a subsidy? NEM customers rely on the grid 23.99 hours
per day, either to take power from the grid or to return their
excess energy. These customers purchase less power from the
energy company but continue to use the grid. This results in
NEM customers underpaying their share of fixed grid costs.
They are also currently being credited three to four times the
market rate for their excess generation. Those costs are also
passed on to customers who can’t or choose not to have rooftop solar.
In an effort to make costs fair, RMP is proposing that future
rooftop solar customers pay a rate that matches their use and
covers their costs without being subsidized by other customers.
The rate includes a basic charge that closer reflects fixed costs
like customer service and meters; a demand charge to cover
poles, wires and generation; and a much lower kilowatt-hour
use rate for electricity purchased from the energy company.
The proposal would also credit rooftop solar customers for the
value of the energy they contribute to the grid at a rate that removes subsidies from other customers.
RMP did not propose the new rate for customers with rooftop solar panels before Dec. 9, 2016, because of the financial
decisions these customers already made in purchasing a rooftop solar system.
The commission will hold hearings in August before making a decision. It is easy to question motivations rather than try
to work together, which is why at this writing, RMP is meeting
with solar industry representatives and other stakeholders to
hear their concerns and see if a mutual solution can be found.
RMP believes subsidies are a matter of public policy that
should be addressed at the federal and state level instead of being included in rate making. Legislators are elected by the people
and can decide whether incentives are needed for certain industries. We are interested in working with the solar industry in
finding a path forward that is fair to all customers. S
Gary Hoogeveen is senior vice president and chief commercial officer
of Rocky Mountain Power.

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!

Aten Solar • 800-310-7271 • atensolar.com
34

Solar Industry b FEBRUARY 2017

MVP OF ANY WORKSITE

INTRODUCING THE ALL NEW
HERCULES SELF CONTAINED
TRACK RIG (STR-20)

SEE U
DON’T MISS OUR LIVE DEMO!

S AT

BOOT
H

CONEXPO-CON/AGG
2017

IMPACT
DRIVER

VIBRO DRIVER
EXTRACTOR

AUGER
DRIVE

Be the most versatile player on the worksite with the new Self-Contained Track Rig
(STR-20). One machine with the flexibility of three tools right at your fingertips makes
you the MVP of any worksite.

800.348.1890
HMC-US.COM

T

alance on Tracker

TM

o

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

TM

1400 Shoals Way, Portland, TN 37148

•

615.451.1400

•

sales@shoals.com

•

www.shoals.com

