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✹SunDial

Aligning The Stars

P

eople are intrigued by, if not obsessed with, Hollywood and
celebrities. It’s been that way for a very long time now. There
are countless magazines, shows and even entire TV channels
Joseph Bebon
whose sole purpose is to give us normal folks a look into the lives and
goings-on of stars. And you know what: I’m starting to think the solar
industry should begin taking further advantage of society’s love of celebrities.
For example, installation company Solar Alliance Energy Inc. recently announced that
Captain Kirk has gone solar. Yep, proving that the promise of solar power is far from science fiction, William
Shatner, an actor whose long career included the iconic role as Captain
NEW & NOTEWORTHY
James T. Kirk in the Star Trek franchise, added a 6.3 kW solar array at his Los Angeles home.
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✹ New&Noteworthy

Solar Led Clean Energy Investment
Rebound In Q2

T

he financing of two huge solar photovoltaic projects in the United Arab Emirates (U.A.E.) helped to
drive a recovery in global clean energy investment
to $64.8 billion in the second quarter of this year (Q2’17),
the highest for any quarter since Q2’16, according to
Bloomberg New Energy Finance (BNEF).
In a new report, BNEF says the Sheikh Mohammed
Bin Rashid Al-Maktoum III plant in Dubai and the Marubeni, JinkoSolar and Adwea Sweihan project in Abu
Dhabi, at 800 MW and 1.2 GW, respectively, contributed
$1.9 billion between them to the global investment total
in Q2’17.
Other highlights of the data include bounce-backs in
investment in the April-to-June quarter in China and the
U.S., as well as sharply increased funding for projects in
Mexico, Australia and Sweden. In addition, the report says
Egypt and Argentina, two new markets for renewables, saw record quarterly figures. The weakest feature was the U.K., where
investment slumped more than 90% compared to Q2’16.
Victoria Cuming, head of policy for Europe, Middle East
and Africa at BNEF, says, “The U.A.E. deals are the largest in
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that country to date by far and show that its auction programs
are leading to the commitment of hard cash by banks and equity providers. They also signal that oil-producing countries
are warming to renewables as part of moves to diversify their
economies.”
Overall, the report says solar was the star sector in Q2’17,
notching up investment of $35.6 billion, up 19% year-on-year
and 20% quarter-on-quarter. Wind power had a weaker three
months, seeing investment slip 29% year-on-year to $26.2 billion, although it was 43% higher than in the first quarter of
this year.
The report notes commitments made to both solar and
wind were less in dollar terms per megawatt in Q2’17 than they
would have been in previous years because of sharp reductions
in costs. BNEF estimates that global capital costs for PV and
onshore wind have dropped by 15% and 14%, respectively, in
the last 12 months, in response to fierce competition in manufacturing and technology improvements.
Abraham Louw, analyst of clean energy economics at BNEF,
says, “The $64.8 billion investment total in Q2 was quite firm,
given that backdrop of falling costs. There was also a good
spread of big projects financed in different countries and
less reliance on European offshore wind than in some recent
quarters.”
According to the report, there were only two large offshore
wind arrays financed in Europe in Q2’17 - the 200 MW Borkum West II and 112 MW Albatros projects in German waters,
at $918 million and $532 million. Other top project deals of
the quarter were two Chinese 300 MW offshore wind arrays,
Three Gorges Dafeng and Three Gorges Zhuanghe, costing an
estimated $1.8 billion in total; the 396 MW Juchitan de Zaragoza onshore wind farm in Mexico, at $721 million; and the
Avangrid La Joya onshore wind park in the U.S., at 400 MW
and an estimated $620 million.
Outside solar and wind, other clean energy sectors saw
modest flows in Q2’17. The report says biomass and waste-toenergy had investment of $387 million, down 76% year-on-
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✹ New&Noteworthy
year; small hydro had $595 million, down 20%; geothermal
had $423 million, down 24%; and investment in energy smart
technology companies (in areas such as smart grid, energy
storage and electric vehicles) was $1.5 billion, down 50%
year-on-year.
Overall asset finance of utility-scale renewable energy projects was $51.7 billion in Q2’17, down 13% year-on-year but up
32% from Q1’17. Small-scale solar projects of less than 1 MW
attracted $10.8 billion in Q2’17, up 8% year-on-year.
Public markets investment in specialist clean energy companies totaled $1.2 billion in Q2’17, down 65% year-on-year
and 47% quarter-on-quarter. The report says the largest equity

raisings on stock markets were for two Chinese companies,
project developer Huaneng Renewables ($281 million) and solar glass maker Xinyi Solar ($194 million).
Venture capital and private equity investment in clean energy continued a recent upswing, with $1.9 billion raised in
Q2’17, up 50% year-on-year and 15% from Q1’17. The report
says the top VC/PE deals were $400 million for Microvast Power System, a Chinese maker of batteries for electric and hybridelectric vehicles; $113 million for French solar developer EREN
Renewable Energy; and $100 million for U.S. energy-efficient
window company View Inc.

SolarWorld Americas Cuts Jobs,
Announces Cash Infusion
In mid-July, SolarWorld Americas, which operates a PV manufacturing
plant in Hillsboro, Ore., verified it was cutting its workforce in half but also
announced it expects a double-digit-million-dollar infusion of cash to enable the company to stabilize and optimize operations through 2017 and
beyond.
Ever since its parent company, Germany-based SolarWorld AG, entered
insolvency in local court, the U.S. subsidiary consistently said it would
work to maintain operations despite the parent’s financial woes. However,
SolarWorld Americas issued a warning of an impending mass layoff to its
approximately 800 employees in late May. Ben Santarris, the company’s
head of corporate communications, later verified the company initiated
the layoffs in July, explaining, “We expect to level out at 300 employees after
about 360 layoffs, as well as release of temporary workers and attrition.”
In addition to the significant workforce reduction, SolarWorld Americas
announced its lenders have agreed immediately to forward $6 million in
cash to the U.S. company. Juergen Stein, president of SolarWorld Americas,
said the lenders also will permit the company
to sell assets not required for operations and
put the proceeds to use in funding operations. In the near term, the company expects
such a sale to result in a total, combined cash
infusion in the double-digit-million-dollar
range, Stein added.
“This financial reinforcement is good for
our customers and suppliers alike,” said Stein.
“It means quite simply that we can reassure
our business partners that we will remain a Photo courtesy of SolarWorld Americas
reliable force not only in supplying leading
solar technology, but also in continuing to fight for fair trade in the U.S.
market and improving market conditions there.”
As mentioned, SolarWorld AG and several sibling subsidiaries have been
operating under insolvency proceedings in Europe. However, as of press
time, SolarWorld Americas said it continues to operate outside any similar
proceedings. Like its parent, the U.S. company has argued cheap module
imports, especially from Chinese manufacturers, have hurt domestic manufacturing and made it difficult to compete. In late May, SolarWorld Americas
joined bankrupt Suniva as a co-petitioner in a Section 201 trade case that
seeks global import tariffs on cells and modules entering the U.S. market.
“We are re-investing in our business to continue serving our loyal customers, as always,” said Stein. “With that, we will continue to fight for the
U.S. solar industry’s future, just as we have done through the industry’s ups
and downs over these four past decades.”
10

DOE Awards $46.2M
For SunShot Projects
The U.S. Department of Energy (DOE) has
announced $46.2 million for 48 solar projects as
part of its SunShot Initiative.
According to the DOE, these projects are
intended to develop innovative, early-stage solar
power technologies, which are aimed at lowering
costs and improving reliability and efficiency.
“The SunShot Initiative is a proven driver
of solar energy innovation,” says SunShot Initiative Director Charlie Gay. “These projects
ensure there’s a pipeline of knowledge, human
resources, transformative technology solutions
and research to support the industry.”
The DOE notes that the projects span two
SunShot programs: Photovoltaics Research
and Development 2: Modules and Systems
(PVRD2), which will advance research in solar
photovoltaic technology; and Technology to
Market 3 (T2M3), which supports early-stage
solar technology research.
In addition, cost share requirements will
leverage additional private-sector funding,
yielding a total public and private investment
of nearly $65 million. The department says
funds provided are cooperative agreements
that involve substantial federal oversight and
consist of go/no go technical benchmarks,
which reinforce attentive project stewardship.

100 Global Corporations
Now Committed To 100%
Renewables
With the new additions of AkzoNobel N.V.,
AXA, Burberry and the Carlsberg Group, The
Climate Group’s RE100 initiative - representing
large businesses transitioning to 100% renewable energy globally - has reached a 100-member
milestone.
According to The Climate Group, RE100
members, including 30 Fortune Global 500
companies, have a total revenue of $2.5 trillion.
Together, they are creating around 146 TWh in

Solar Industry b AUGUST 2017

b_2_15.30_36_SI_1708.indd 10

7/20/17 10:11 AM

Wind. Sun. Us.

Together, we power gigawatt businesses worldwide.
For those with the vision and courage to create the world’s power from renewable energy sources, you’ll need an ally
who understands this industry and can help protect your investment – wherever in the world you operate.
Travelers Global Renewable Energy has more than 25 years of experience providing specialized insurance products
and service solutions to our customers. Our underwriting teams and in-house risk control and claim professionals
have a deep understanding of renewable energy exposures. They can help you minimize risks ranging from equipment
breakdown to employee safety, and address complex issues unique to renewable energy claims. So whether you’re
a solar or wind farm developer, the manufacturer that makes the parts, or the company that maintains the facility,
we can help protect your operations – wherever they are – for the long term.

travelers.com
© 2017 The Travelers Indemnity Company. All rights reserved. Travelers and the Travelers Umbrella logo are registered trademarks of The Travelers Indemnity Company in the
U.S. and other countries. BDVAD.0010-P New 4-17

a_Travelers_1708.indd 1

7/17/17 1:31 PM

✹ New&Noteworthy
0.2% in 2016. In addition, by 2020, UPS plans that one in four
demand for renewable electricity annually - about as much as
new vehicles purchased annually will be an alternative fuel or
it takes to power Poland, the group says.
advanced technology vehicle, up from 16% in 2016. The comConsuming roughly 16 TWh annually, AkzoNobel has bepany also set a new goal that by 2025, 40% of all ground fuel
come the second-biggest electricity user to join RE100, after
will be from sources other than conventional gasoline and dieWalmart. The Dutch paints and coatings company aims to be
sel, an increase from 19.6% in 2016.
carbon-neutral and use 100% renewable energy by 2050.
The UPS vision entails a future smart logistics network of
In addition, French insurance company AXA is targetadvanced technology vehicles and facilities powered by more
ing 100% renewable electricity by 2025, and luxury fashion
diverse and sustainable energy sources, including on-site solar,
brand Burberry is aiming to procure 100% of electricity from
off-site wind, renewable natural gas, renewable hydrogen, and
renewable resources by 2022. The Carlsberg Group, one of
renewable diesel delivered via advanced energy system infrathe world’s biggest brewers, is switching to 100% renewable
structure. UPS already deploys many of these technologies in
electricity at its breweries by 2022 as a step toward its target to
its ground fleet and facilities and plans to significantly increase
become carbon-neutral in 2030.
their use in its worldwide fleet.
“Procuring 100 percent of our energy from renewable reSince 2009, UPS has invested more than $750 million in
sources by 2022 is a principal goal of Burberry’s five-year realternative fuel and advanced technology vehicles and fueling
sponsibility agenda,” notes Leanne Wood, chief people, strategy
stations globally. The company used more than 97 million galand corporate affairs officer at Burberry. “We are proud that
lons of alternative and lower-carbon fuels in its ground fleet in
over half of our offices, stores, warehouses and internal manu2016 and recently made an $18 million investment in on-site
facturing sites globally are powered by either on-site renewsolar energy systems across eight facilities.
able resources or through renewable tariffs. However, access
to renewable resources is still limited in some
places. By joining RE100, we aim to drive wider
demand for low-carbon power and encourage
all providers to introduce renewable energy
options.”
Younicos, a German-American developer and provider of energy storage
Reflecting on the growth of RE100 since it
solutions, has been acquired by Aggreko, a Glasgow-based power generalaunched in 2014, Helen Clarkson, CEO of The
tion equipment company, for approximately $52 million.
Climate Group, says, “We are really pleased at
According to Aggreko, the acquisition strengthens Aggreko’s position as
the success of our campaign; by championing
global energy markets continue to evolve and is in line with the company’s
the compelling case for business action, we
strategy to invest in technology in order to reduce the cost of energy for
have reached 100 members three years earlier
customers. Younicos delivers smart energy solutions integrating battery
than expected. Changes in the market such as
storage, and its batteries and proprietary control systems enable the integrathe falling cost of renewables have also worked
tion and management of various forms of power, including thermal, renewin our favor.”
able and battery energy resources, Aggreko adds.
Founded in 2005, Younicos is based in Berlin and Austin, Texas, and has
over 200 MW of installed storage systems, with a pipeline across both developed and emerging markets. Under
the acquisition deal, Younicos CEO Stephen Prince will report directly to Chris
Weston, chief executive of Aggreko.
Global package delivery company UPS has
“As energy markets continue to deannounced aggressive new sustainability goals
carbonize, decentralize and become
to add more alternative fuel and advanced techmore digital, the integration and control
nology vehicles to its fleet while increasing its
of multiple energy sources, including
reliance on renewable energy sources. The goals,
thermal and renewable, will be essenPhoto courtesy of Younicos
available in the company’s 2016 Corporate Sustial to ensure the provision of reliable
tainability Report, support UPS’ commitment
power,” says Weston. “As a pioneer of smart energy solutions based on battery
to reduce its absolute greenhouse-gas emissions
storage, Younicos is at the forefront of this trend. Together, we are a powerful
from global ground operations 12% by 2025, a
combination; our scale, fleet and global presence, coupled with a smart energoal developed using a methodology approved
gy capability, will allow us to open up new markets and provide our customby the Science Based Targets initiative.
ers around the world with a reliable, cheaper and cleaner source of energy.”
“Because of our size and scale, we know
“We are delighted to be joining with a market-leading power provider in
our commitments can shape markets, advance
Aggreko,” comments Prince. “Batteries are an economically attractive and
technologies and be a catalyst for infrastructure
reliable asset which will play an increasing role as we transition from today’s
investments,” explains David Abney, chairman
energy market to the energy market of the future. Integration and manageand CEO of UPS.
ment of multiple distributed energy sources will be necessary to optimize
UPS has set a goal that 25% of the electricity
energy systems and deliver customers with greater stability at a lower ecoit consumes will come from renewable energy
nomic and environmental cost.” S
sources by 2025, a dramatic increase from the

Energy Storage Company Younicos
Gets Acquired

UPS Drives Toward
Sustainability With
New Goals
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✹ Policy Watch

New Hampshire Shines In
Solar Compromise

T

he grid is changing. It is decentralizing, becoming twoway, and is increasingly a platform for consumer empowerment and innovation, yielding efficiencies for all grid
participants. Rooftop solar is the engine driving this future. The
New Hampshire Public Utilities Commission (PUC) recognized
this in its newly issued net energy metering (NEM) order.
For context, over one year ago, then-Gov. Maggie Hassan
signed H.B.1116, which doubled the NEM cap and directed the
PUC to determine next steps for rate design in the state. That
triggered a robust and collaborative PUC process, resulting in
the new order.
Issued in late June, the order is a win for everyone. It ensures market stability by removing all NEM caps, offering
grandfathering until 2040, and creating an implementation
date of Sept. 1, 2017. There were also incremental changes
introduced by the PUC as the commission begins the process
of gathering data to consider a future rate design. The commission recognized that monthly netting should be maintained
- and that the utilities’ push for “instantaneous netting” (i.e.,
no netting) would cause rate shock and present “inefficient
customer price signals.”

The order also maintains full retail credit for monthly net
excess generation for supply and transmission while no longer
giving credit for policy-based, non-bypassable charges like the
system benefits charge.
Perhaps the biggest change is that monthly net excess will
only receive 25% of the distribution component. While we at
The Alliance for Solar Choice do not believe this is justified
by the existing data - and thus is arbitrary - the commission
made the right decision in rejecting the utilities’ position that
the distribution component should be zeroed out. Further,
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✹ Policy Watch
this new rate is temporary until the state can implement a rate
based on real data and real value.
“We have our long-awaited net metering order - and it is
a qualified victory for consumers,” wrote the New Hampshire
Office of the Consumer Advocate in a statement, later adding,
“We’ve charted a path forward for the further implementation
of new technologies and new rate designs that will make consumers more powerful and autonomous users of the grid.”
We agree with the consumer advocate that this is a qualified
victory. While we do not agree with everything in the order, the
PUC conducted a robust docket and closely reviewed all of the
evidence. This process should serve as a national model.
And we certainly agree with the PUC’s ultimate conclusion that more data must be gathered before the state can set

a long-term, granular tariff structure. New Hampshire has a
fast-growing solar industry but extremely low solar penetration. And now, it will be a leading state to watch for distributed
energy policy as New Hampshire embarks on the second phase
laid out in the order.
During the second phase, a time-of-use (TOU) pilot will be
conducted to “inform future net metering and general rate designs, including a potential transition to TOU rate alternatives
for all customer rate classes.” Time varying rates have been part
of the path forward in many states, including California, Colorado and New York.
In addition, a non-wires alternative (NWA) pilot will begin
with the utilities identifying “all distribution circuits or substations that are planned for upgrades within the next five years,

Massachusetts Sets Energy Storage Target
In accordance with bipartisan energy diversification
legislation signed by Gov. Charlie Baker, R-Mass., in August 2016, the Baker-Polito administration has announced
a 200 MWh energy storage target for Massachusetts to be
achieved by Jan. 1, 2020. The target, set by the state’s Department of Energy Resources (DOER), builds upon Baker’s
Energy Storage Initiative (ESI), a $10 million commitment
to analyze opportunities to support local storage companies
and develop policy options to encourage energy storage
deployment.
In order to continue supporting the development of
energy storage in Massachusetts, the administration has
also announced up to $10 million in additional funding for
energy storage demonstration projects
that are consistent with the findings of
the ESI’s “State of Charge” study. According to a press release, the administration has also committed DOER
to examine the benefits of amending
the Alternative Portfolio Standard to
expand the eligibility of energy storage
technologies able to participate.
“As the commonwealth continues to
make unparalleled investments in renewable energy, energy
storage technologies have the potential to play an integral
role in effectively deploying these new resources,” says Baker
in the release. “This target, paired with our Energy Storage
Initiative, will cause the state and industry to lead the way
on exploring the most cost-effective deployment of energy
storage for Massachusetts’ ratepayers.”
The State of Charge report, released by DOER in September 2016, identified hundreds of millions of dollars of
potential ratepayer benefits from the deployment of energy
storage in Massachusetts. Since issuing the report, DOER
has already implemented a number of the study’s recommendations to promote energy storage in Massachusetts,
according to the press release.
“State of Charge showed that energy storage has the
potential to be a game-changer for Massachusetts,” says
Massachusetts Secretary of Energy and Environmental Affairs Matthew Beaton. “The 200 MWh target, developed
14

with the feedback of a wide range of stakeholders, will build
upon the Baker-Polito administration’s commitment to
growing the deployment of energy storage throughout the
commonwealth.”
“The commonwealth is leading the nation in opportunities to pair energy storage with renewable energy, from our
new solar incentive program, SMART, to the newly authorized clean energy procurements,” adds DOER Commissioner Judith Judson. “This target is an important next step
in developing the energy storage market in Massachusetts
and better informing the state and industry on best deployment practices.”
Under the 2016 energy diversity legislation, DOER was
directed to determine “whether to set appropriate targets for electric companies to
procure viable and cost-effective energy
storage systems,” and the agency has been
working on setting such a storage target ever since the agency later found it “prudent.”
According to the press release, the new
200 MWh storage target is meant to fulfill
the intention of the legislation in a way that
complements the planned course of the
ESI so that the state can learn about the most cost-effective
and viable deployment of energy storage and inform future
policies. Additionally, the target sets a flexible goal for the
electric distribution companies to identify the most costeffective applications and the best locations for energy storage deployment, including in both front-of-the-meter and
behind-the-meter applications.
“Massachusetts should be congratulated for their holistic
efforts to incorporate energy storage into multiple state programs focused on clean energy and grid reliability,” says Matt
Roberts, executive director of the Energy Storage Association.
“We look forward to working with the Baker-Polito administration and leaders in the legislature to build upon this initial
target so that Massachusetts residents can reap the benefits of
a more reliable, flexible and affordable electric grid.”
Based on lessons learned from this initial target, DOER
will determine whether to set additional procurement targets beyond Jan. 1, 2020, according to the press release.
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the reason for the planned upgrades, the reliability criteria and benefits of the planned upgrades, and the estimated costs of the planned upgrades.” NWAs have been
successfully implemented throughout the Northeast, including Maine, Rhode Island, New York and more, and
have been shown to be more flexible and efficient than
traditional utility infrastructure spending. This pilot
will solidify New Hampshire as a national leader in grid
modernization.
Additionally, the order triggers a real-time pricing pilot, which will test out innovative ideas for rate design in
the state. There will also be a low-income pilot, which, in
our opinion, could have been broader to expand access
to solar savings to more New Hampshire residents.
Finally, and most importantly, phase two also mandates a value of distributed energy resources (DERs)
study. Although we believe the time horizon should
have been longer, the 10- to 15-year framework will
provide a reasonable lens through which to view the
benefits that DERs provide to the grid. This collaborative study and the data from the pilots will then
feed into a future, more granular rate structure in
New Hampshire.
The ruling is a big win for the state of New
Hampshire. It’s the latest example of states taking action to support solar energy and provide
consumers with more clean energy choices. While
there are some obvious states moving to expand
access to renewables (California, Hawaii, etc.),
there are some surprising moves that deserve notice, too.
The New Hampshire order came on the heels of
Republican governors in two states embracing solar
energy. In Nevada, Gov. Brian Sandoval recently signed
legislation that re-opened the doors to rooftop solar
after a very public force-out over one year ago. Public
demand and outcry forced the hands of policymakers to
bring back clean energy choices and jobs to the state.
In Florida, Gov. Rick Scott recently signed legislation that will open the door for much more solar in the
Sunshine State. Again, these are states with Republican
governors, proving once again that solar energy is about
more than partisan politics.
Recent polling shows that 85% of the public, including 84% of Republican voters, supports rooftop solar.
The solar movement is about the freedom to make your
own decisions with energy and making folks less dependent on the expensive, dirty energy they are often forced
to purchase from utilities.
It’s hard not to be encouraged by the outcome in
New Hampshire. Utilities, businesses, and consumer
groups worked for months to produce this measured
step forward that will enable lower energy costs for
homeowners, continued economic growth, and local
job creation for the state. This is the future. It will drive
New Hampshire and our country to a more sophisticated and efficient grid - and that benefits everyone.
- Chris Rauscher
Chris Rauscher is a director of public policy at Sunrun
and spokesperson for The Alliance for Solar Choice.

Connecticut Selects Community
Solar Projects For Pilot Program
After denying previous proposals, the Connecticut Department of Energy and Environmental Protection (DEEP) has
selected three projects to participate in a shared clean energy
facilities pilot program, which was designed to make access to
renewable power available to more state residents.
In response to a recent request for proposals (RFP), DEEP
selected two projects in utility company Eversource Energy territory totaling 3.6 MW and one project in The United Illuminating Company (UI) territory that is 1.6 MW.
According to DEEP, the three selected proposals are for solar facilities that met program requirements to offer power at
a price under a cap of 17 cents/kWh and to subscribe low- to
moderate-income customers to at least 20% of the output of the
generation facility. One project is located on a landfill, another
project is located on a vacant industrial site, and the final project
is on another vacant parcel that requires no tree clearing.
“These projects will help increase
access to clean energy resources for
those customers that cannot participate in rooftop solar programs and
focuses on outreach to low- to moderate-income customers,” says DEEP
Commissioner Robert Klee. “The
proposal prices for power from these
facilities came in under the price cap
we established as part of this initiative - and they will be sited on
land with limited development opportunities, such as a landfill.”
A 2015 law requires DEEP to establish a two-year shared
clean energy facilities pilot program and authorized the agency
to run a competitive solicitation for projects totaling no more
than 6 MW, with 4 MW in Eversource territory and 2 MW in UI
territory. After public meetings and accepting public comment,
DEEP released its first solicitation in July 2016 and received 19
proposals. This past February, though, DEEP notified bidders
that it declined to accept any of these proposals because the prices were markedly higher than the average accepted bid price in a
recent Small Scale RFP, subscribers under the proposals did not
have significant participation in the shared clean energy facility,
several sites had negative environmental impacts, and several
proposals would result in a higher proportion of commercial
and industrial subscribers over residential subscribers, according
to the agency.
After further public meetings and comments, DEEP released a
second solicitation in March and received nine proposals in April.
The three community solar projects selected include a 2.0 MW
project in Thompson, 1.62 MW project in Bloomfield, and 1.6
MW project in Shelton, Conn. The selected projects will now go to
the Public Utilities Regulatory Authority for regulatory approval.
Although it appears Connecticut’s pilot program may finally
lead to the installation of community solar projects in the state,
nonprofit and some state legislators recently called for a 200 MW,
statewide community solar program. According to a Vote Solar
report, such a program could spur thousands of jobs and millions
of dollars in local economic benefits. S
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R PV Modules

Examining Module
Tech And Pricing:
How To Protect Your
Investment
What should module buyers or
power plant investors keep in mind
to stay ahead of the curve and
procure quality products?
by Jenya Meydbray

B

lysts: Nobody saw this coming. The truth is that, thanks
to financial innovation, manufacturing scale and technological innovation, the global solar industry consistently outperforms forecasts of price and installation
volumes. This is a fantastic trend that we’d all like to see
continue. However, in every industry aggressively falling
prices likely means growing production volumes, lowercost raw materials, increased efficiency, less labor or increased
automation, or perhaps all of the above. In an evolving manufacturing process, quality control is a moving target.
Although market fundamentals and macro trends typically favor a declining price and growth in solar installations,
policy and market dynamics can cause temporary disruption.
There have been periods when the PV module price in the
U.S. has temporarily increased. In 2008 and 2009, polysilicon,
the primary raw material in most PV modules, grew to almost
$500/kg. Today, the price has settled to less than 5% of that
price (roughly $20/kg). In early 2013, soon after the initial
SolarWorld-driven anti-dumping and countervailing duties
were implemented, module pricing ticked up. This happened
again in late 2014 after the second round of that process. More
recently, Suniva and SolarWorld have filed yet another trade
dispute asking for a minimum module price that is twice the
market price and would apply to all imports into the U.S.
Unwilling to take the policy risk, many manufacturers have
stopped committing to 2018 supply, resulting in a rush to buy
modules now for 2018 construction. This has caused near-

ack in 2013, GTM Research’s Shyam Mehta suggested
in his base-case estimate that in 2017 the cost (which
is different than price) to manufacture PV modules
could fall to 36 cents per watt. This prediction was forecast
after a whopping 70-cent decline over the preceding several
years. Since those cost declines were driven by manufacturer
margin erosion and the bursting of the polysilicon bubble,
surely this couldn’t be the case, right? The 2013 GTM Research
analysis was indeed met with disbelief at the time. “Many on
this site and others have expressed a mixture of consternation
and disbelief at how apparently low this number is,” Mehta
later wrote in a Greentech Media online article in June 2013.
More recently, in 2015, the International
Renewable Energy Agency (IRENA) pubFigure 1: Global Blended Module Price
lished an analysis in the “Solar and Wind
Cost Reduction Potential to 2025” report
with factors such as continued efficiency
increase, manufacturing scale, innovation in materials and vertical integration
production. IRENA estimated costs could
fall to the mid-30s by 2025. Similarly,
these cost projections were considered
very aggressive then. As we now know,
by mid-2016, module selling prices hit
the 40-cent price range and continued to
plummet into the low 30s by early 2017!
One can’t be too critical of the ana- Source: GTM Research
16
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term undersupply, which has increased module pricing in the
market. If implemented, the Suniva/SolarWorld policy would
obviously be detrimental to the industry and result in, according to GTM Research, the evaporation of tens of thousands of
solar jobs and gigawatts of planned installations.
Keeping a global perspective and some wishful thinking on
U.S. policy, let’s plan for continued pricing declines and explore
PV module technology pathways to continue to drive that.
Mono PERC, glass-glass modules, multi-busbar modules,
half-cut cells, bifacial modules, high-density modules, lowercost raw materials - research and development (R&D) in the
solar industry has never been busier. With each technological
advancement (even incremental) come potential benefits and
potential performance risks. These risks are exacerbated in a
seller’s market, as the buyer does not always have sufficient
leverage to require strict due diligence. When thinking about
PV module expected service life, I like to remind myself that
my five-year-old son will have graduated from medical school
when my PV module warranty expires. The benefits of technological innovation are clear: reduced price and potentially improved performance. As efficiency levels increase, more watts
are produced from the same investment in glass, frames, shipping, land, racking, manpower, etc., thereby reducing overall
cost per watt. For example, Figure 2 shows the forecast module
power for Jinko Solar mono PERC (passivated emitter and rear
contact) technology. Generating 390 watts from the same in-

process in high volume production is critical. Depending on
the technology, a small variability in thickness or stoichiometry of the rear-side film may disrupt the performance. High
levels of LID (light induced degradation) have been reported
for mono and multi PERC modules. In fact, more efficient
solar modules will naturally be more sensitive to various degradation mechanisms. Just like a race car, when the cell is well
tuned, any deviation from optimal will lead to a steeper degradation of performance. Maintaining quality of processing and
screening for serial defects becomes critically valuable.
Glass-glass modules replace the backsheet with another
piece of glass. While this adds weight, it could actually reduce
the module price and potentially improve reliability. However,
a backsheet is “breathable,” which means vapor can slowly pass
through. This could be good or detrimental. Moisture ingress
in a module can accelerate some degradation mechanisms and
corrosion of cell metallization and busbars. Unlike a backsheet,
a piece of glass is not breathable. Any outgassing inside of the
PV module caused by encapsulant degradation, interactions
between tapes, and flux or any other residue can slowly seep
out of a glass-backsheet module but will be trapped inside
the glass-glass sandwich, potentially resulting in bubbles and
delamination. Despite these risks, most glass-glass modules on
the market today come with 30-year warranties.
Like the race to offer more blades in razors, solar cell manufacturers have increased the number of busbars over time.

Figure 2: Power Roadmap For Jinko Solar 72-Cell Mono PERC Modules

Source: Jinko Solar

puts that generated 365 watts just a few years earlier would be
an amazing technological advancement.
PERC cell-based modules are growing fast in market share
and are forecast to take up more than half of the market within
the next decade, according to the International Technology
Roadmap for Photovoltaic Results 2016 report. Adding the
rear-side passivation in the cell manufacturing process can
boost efficiency and reduce the cost per watt. Controlling the

Back in the original standards-development efforts carried out
in the JPL (Jet Propulsion Labs) Block Buys in the 1970s and
1980s, PV cells were produced with one busbar and the reliability wasn’t great. This quickly evolved to two busbars, and
now four or five busbars are typical. Some are now pushing the
limits with more than 10 very thin busbars, which requires a
different cell-to-cell interconnect process and a more sensitive
manufacturing process.
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It could seem a bit counterintuitive that just cutting cells in
by its BOM. Several manufacturers demonstrate degradation
half will result in increased output. The incident light intensity
that isn’t measurable, while others degrade substantially - well
and surface area of the solar cell is what defines the current,
beyond 5%. Some even exhibit complete failure. Only Kyocera
and the number of cells in series is what defines the voltage
and Trina Solar have been named as top performers in the
(roughly 0.6 volts per cell). The power loss due to heating in
thermal cycling test for all three PV Module Reliability Scorea circuit is proportional to the square of the current (power
card reports.
loss = current^2 *resistance). So, reduce the current flow and
Additional tests performed in the PV Module Reliabilthereby reduce the power loss in the module. Simple! Howity Scorecard report are damp heat for 2,000 hours, humidity
ever, when cells are cut in half, the number of solder joints in a
freeze for 30 cycles, dynamic mechanical load testing, and pomodule roughly doubles. Bad solder joints are a leading cause
tential induced degradation testing.
of failures and degradation in PV modules, so one needs to be
Although there is no truer test of a module’s reliability than
careful with adding solder joints.
real-world experience, accelerated lifetime tests are the bestAnother critical consideration with all of these advanced
known proxy to evaluate PV component quality today. Very
modules is accurately modeling the energy output. PV modfew PV module technologies on the market are old enough
ule manufacturers sell watts under optimal conditions; power
to be qualified as “proven.” When they are, choosing them is
plant operators sell kilowatt-hours under a wide range of congenerally at the cost of lower performance compared to newer
ditions. Low light performance, thermal coefficients and angle
module types; the power output of modules increases by about
of incidence response are all impacted by these technological
one power bin every six months.
advancements, as well as relative degradation over time.
Some developers and investors may believe that selectIn addition to these few
Figure 3: Module Thermal Cycling Results
technological advancement
efforts, there are many more
under way in R&D labs. So,
how can module buyers or
power plant investors stay
ahead of the curve and protect themselves in such a dynamic landscape?
In 2012, PV Evolution
Labs (now DNV GL Laboratory Services) launched the
Product Qualification Program (PQP) through which
downstream players such as
financiers, developers, EPCs
and insurance companies
could gain access to detailed
reliability test reports and
PAN files (used for energy
modeling) at no cost. The
PQP now supports over 180 Source: DNV GL PV Module Reliability Scorecard 2017
downstream partners spaning their modules from the largest companies ensures qualning North America, Latin America, India, Asia (China, Japan
ity modules. However, one of the results described in the 2017
and Singapore), Europe, and Australia to help manage their
DNV GL Module Reliability Scorecard is that this criterion is
approved vendor lists. Manufacturers similarly see value by
not a good proxy for quality. On average, large manufacturers
accessing tens of gigawatts of annual selling potential through
make good modules, but we have also observed high degradathis program. Over 50 manufacturers across more than 300
tion rates in modules manufactured by large companies. And
various individual bill of materials (BOMs) have participated
the history of PV is full of world-leading manufacturers going
in the program to date, resulting in one of the largest consisbankrupt.
tent data sets of PV module reliability and performance test
Similarly, other developers and investors rely on country of
data. Similar programs exist for PV inverters and energy stororigin as a proxy for quality. It’s tempting to assume modules
age systems.
from Europe or the U.S. are “good.” Unfortunately, according
Recently at Intersolar Europe in Munich, DNV GL released
to the latest data collected and published in the 2017 Scorethe third edition of its PV Module Reliability Scorecard Recard, this does not provide investors with the protection from
port, which summarizes some of the findings of the testing
potential long-term underperformance they are seeking.
performed in the PQP over the past year. Figure 3 shows perOne of the best ways today to increase the probability of
formance degradation after PV modules were exposed to 600
quality and long-term performance of components is through
thermal cycles, three times the duration called for in IEC or UL
accelerated lifetime testing. In order to guide procurement
certification. Each bar represents a different product identified
18
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managers, DNV GL has developed procurement best practices,
described in Figure 4.
The guidelines include the following elements:
Product Qualification Program: Triggered typically at the
beginning of the lifecycle of a product, the PQP, described
previously, is a set of extended accelerated lifetime tests that are
much tougher than what is required for module certification.
For instance, the PQP calls for 800 thermal cycles, which is
four times the IEC 61215 minimum duration required in some
markets. This set of tests probes the BOM and the manufacturing process for capability to produce high-quality modules.
DNV GL’s reliability test database allows the PQP data to be

On-site electroluminescence (EL) imaging: Even if production is performed to best-known practices, shipping and
installation may be damaging for the modules delivered to a
project site. EL is the technology of choice to detect microcracks in the PV modules. Microcracks can be a signature of
mishandling. They may have a limited effect on maximum
power at commissioning; however, research has shown that the
presence of microcracks can increase the degradation rate over
the years.
These guidelines are already followed by several big players in the industry, including developers, financiers and even
manufacturers.

Figure 4: Procurement Best Practices

Source: DNV GL

leveraged to effectively manage approved vendor lists by setting
degradation thresholds (e.g., 5%, or top 20%, of the PQP or
Scorecard participants).
Production oversight and statistical batch testing: Modules are produced in very large quantities, and even if a fixed
BOM is built in the same factory, some variation of the quality
during the manufacturing process is inevitable. Many quality
deviations stem from mistakes in the manufacturing process
rather than fundamental design flaws. DNV GL typically tests a
pallet of modules per batch to ensure that this variability does
not bring the quality below basic standard levels. Just flash
testing and visual inspection are simply not sufficient to ensure that the modules sold are free from latent defects that can
cause long-term underperformance.

Continued technological innovation is the lifeblood of the
solar industry. It will enable manufacturers to continue down
the cost curve and keep beating analyst forecasts. It is amazing
what manufacturers are able to accomplish at such minimal
pricing levels. Buyers who do their homework in module selection and quality management are procuring and installing very
reliable and highly efficient modules at cents-per-watt prices
in the low to mid 30s today. As prices continue to come down,
we must all continue to stay vigilant to maintain product
quality. S
Jenya Meydbray is the vice president of strategy and business development for DNV GL’s Laboratory Services group.
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Trends In The Rapid
Evolution Of U.S.
Distributed Solar Policy
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The North Carolina Clean Energy Technology Center shares what it has
observed in its years of tracking policy changes and proposals.
by Autumn Proudlove

D

The following year, three more states formally adopted sucistributed solar policy is undoubtedly in a period of
cessor tariffs, and already in the first half of 2017, three states
fast-paced - and often controversial - change, mirrorhave made successor tariff decisions, with at least eight states
ing the rapid expansion of the solar industry itself.
actively considering new tariffs as of press time.
We at the North Carolina Clean Energy Technology Center
NEM initially emerged as a simple way for states to imple(NCCETC) began formally tracking solar policy as part of the
ment Public Utility Regulatory Policies Act requirements for
Database of State Incentives for Renewables and Efficiency
relatively small solar systems, and it remains the dominant
(DSIRE) in 1995. The center has since expanded these efforts
compensation mechanism for distributed solar in the U.S.,
(in addition to its work in other renewables and energy effiwith 38 states still utilizing monthly (or annual) retail rate netciency), tracking proposed changes to distributed solar
policy and rate design in its “50 States of Solar” quarterly
Figure 1: States considering changes to distributed solar
report series for the last few years.
The center works to provide a trusted and objective compensation rules or conducting a formal investigation into the
value of distributed solar between 2015 and press time.
review of these changes and, through this research, has
observed several trends in the changes states and utilities
are considering, as well as the decisions being reached.
Policy review across the country
While one might expect to see only states with high
levels of installed solar capacity actively contemplating
the next generation of distributed solar policy, the vast
majority of states across the country are engaged in these
discussions.
Since 2015, 48 states have considered changes to distributed solar policy or rate design as of press time. Of
these states, 40 considered changes to distributed solar
compensation rules or conducted a formal investigation
into the value of distributed solar (see Figure 1), and
at least 16 of these states have adopted or are currently Source: NCCETC
considering the development of a successor to net energy
metering (NEM).
ting as of press time. However, its future is now uncertain as
In four of the eight states to adopt a NEM successor tariff,
more and more states elect to re-evaluate these rules. The prinnet-metered solar capacity currently makes up less than 5%
cipal driver of these reviews is concern over general ratepayers
of system peak demand. Interestingly, the policy changes prosubsidizing NEM customers. Although the Lawrence Berkeley
posed or adopted by states are not necessarily aligning with
National Laboratory found that the impact of net-metered
local grid penetration rates that typically drive the justification
solar on rates will remain negligible into the foreseeable future
for such changes.
for most states, some states with low levels of installed solar
capacity have expressed a desire to “get ahead of the issue” and
Rapidly spreading discussions
prevent future cost shifting, should the state’s distributed solar
Prior to South Carolina adopting a NEM policy for the first
market quickly expand.
time in 2014, Alaska was the last state to enact a NEM policy in
Another driving force behind state solar policy reviews are
2009. In this five-year period, several states made adjustments
the aggregate capacity limits put into effect in many states.
to their NEM programs, but the basic structure of monthly
In these states, once net-metered capacity reaches a certain
one-to-one netting of production and consumption remained
threshold, utilities are no longer required to offer NEM, necesa given.
sitating legislative or regulatory action (at whichever level the
NEM’s long-held status as the dominant distributed solar
cap was established) to determine the future course for distribcompensation scheme changed when Hawaii and Nevada
uted solar compensation in the state. While some states have
adopted the first successor tariffs to retail rate NEM in 2015.
chosen to simply increase their aggregate caps, other states
AUGUST 2017 b Solar Industry
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R Distributed Solar
have taken this opportunity to conduct
broader policy reviews.

Figure 2: Net metering successor tariffs decided prior
to July 1, 2017.

NEM successor tariffs
States are taking unique approachState
es to NEM successor tariffs, with none
of the eight states that have adopted a
tariff as of press time taking the same
approach. However, three basic frameworks for distributed solar compensation have emerged: 1) a continuance
of NEM, 2) net billing, and 3) buy-all,
sell-all.
Under NEM, total energy production
and consumption over the billing period
are netted, providing a retail rate credit
for all energy produced by the system up
to the customer’s level of consumption.
Any “net excess generation” remaining
is credited at retail, avoided cost, or not
at all, depending on the state. Under net Source: NCCETC
billing, customers may consume energy
produced behind the meter, effectively receiving a retail rate
credit for this portion. Any energy not consumed directly onsite is then exported to the grid and credited at a non-retail
rate. Lastly is the buy-all, sell-all, whereby all energy produced
by a customer’s system is credited at a non-retail rate, and all
energy consumed by the customer is purchased at the retail
rate.
Within these three basic frameworks exists a multitude of
variations, largely centered on credit rates for energy exported
to the grid. These credit rates are the source of much debate,
with stakeholders across the country proposing rates based
on avoided cost, the value of solar or distributed generation, a
percentage of the retail rate, and the rates with temporal and
locational variation or rates that phase down over time or as
installed capacity thresholds are reached.
Another important variable is the existence and size of various non-bypassable charges. Both California and New Hampshire have adopted policies that delineate certain charges, such
as system benefits charges, as ones that may not be offset by
NEM credits.
Revisiting decisions
In the less than two years since the first NEM successor
tariffs were adopted, we have already seen some “first movers”
consider substantial changes to these new tariffs. Nevada made
the most dramatic adjustments to its successor tariff since
adopting it in late 2015, first reversing course to permit grandfathering of existing NEM customers and then increasing the
credit rate for energy exported to the grid from avoided cost to
95% of the retail rate.
California - the third state to adopt a successor tariff - is
set to evaluate its approach and consider changes in 2019, and
New Hampshire will consider further tariff changes after pilot
programs and a value of distributed energy resources study are
conducted.
Although much attention is rightfully being paid to successor tariff development, the decisions being made are proving to
22

NEM Successor Policy

Date
Decided

Decision
Made By

be flexible. As states gain experience with different approaches,
a convergence toward a particularly enduring structure could
occur, but for now, it appears that states will continue to
customize their NEM successors with an eye to local politics
and stakeholder action, but keeping an open mind to policy
adjustments.
Greater granularity
As stakeholders propose new distributed solar compensation structures and rate designs, increased granularity is a
common thread. Compensation structures with temporal and
locational variation, in particular, are garnering support from
solar industry stakeholders and utilities alike.
Each NEM successor tariff adopted thus far incorporates
greater specificity and complexity, whether by crediting behind-the-meter consumption and exports at different rates, tying compensation rates to installed solar capacity, or adjusting
credits based on individual project characteristics.
Residential fixed charges
One rate design element receiving an exceptional amount
of attention is the residential fixed charge, or customer charge.
Since 2015, more than 80 investor-owned utilities have filed for
residential fixed charge increases of at least 10%. This matters
greatly to the distributed solar industry, as fixed bill charges
may not be reduced by NEM credits.
While a large number of utilities are proposing fixed charge
increases, the majority of the requests put forward - approximately 90% since 2015 - have been either denied or approved
only in part. Of requests partially approved in 2016, utilities
received 43% of their original requested increase, on average.
Although regulators are not granting most of these requests to
increase residential fixed charges, we have not observed a slowdown in new proposals.
Residential demand charges
Residential demand charges are a related area of much
conversation today. As of press time, no investor-owned utility
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has a mandatory residential demand charge in effect, but several utilities have proposed such a rate design over the past few
years.
However, as of press time, no utilities commission has approved an investor-owned utility’s request for a mandatory

While these efforts tend to be fewer in number than proposals put forward with a negative financial impact on the
industry, they should not be overlooked, as these types of
changes have significant potential to grow state markets.
Stakeholder compromise
Finally, although these ongoing policy
discussions frequently highlight the differences in stakeholders’ visions for the
future, important areas of commonality do exist, and more efforts to engage
stakeholders and reach compromise are
bearing fruit.
Several examples of successful stakeholder compromise have emerged
within the last year. In Colorado, a
settlement agreement replaced a controversial grid access charge in Xcel Energy’s rate request with a move toward
time-of-use rates. Similarly, a compromise proposal filed in Arizona Public
Service’s rate case allows for several customer rate options, including demand
tariff options, without making demand
charges a mandatory feature for residential customers. In New Hampshire,
regulators recently worked to incorporate the common elements of two separate settlement agreements into their NEM
successor tariff decision while finding middle ground in the
areas of non-consensus.
Stakeholder efforts have not always proven to be successful, though - at least not immediately. In Maine, following a
stakeholder proceeding to develop an alternative to NEM, the

Figure 3: Residential fixed charge increases (proposed charge minus
existing charge) of at least 10% requested by investor-owned utilities
from Q4 2014 to Q1 2017.
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$10.00
$5.00
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Source: NCCETC

residential demand charge (at least in recent years), whether
for all residential customers or solar customers only. Most of
the proposals put forward have ended in settlement agreements, in which residential demand charges are approved only
as optional or pilot tariffs.
Broad investigations
More recently, states have shown movement toward broad policy or electric system investigations in lieu of individual
policy modifications. New York’s Reforming the Energy Vision process is one of the
most prominent examples, where stakeholders are currently engaged in a multi-year, multi-faceted
reform of the state’s electric distribution system, encompassing
technical, policy and regulatory issues.
While a broader investigation is generally more resourceintensive, several states are opting for this approach in order
to synchronize reforms across the electricity sector. The U.S.
electric system as a whole is currently undergoing a period
of great transition, and it is likely that more states undertake
cross-cutting technical and policy evaluations.

Efforts to engage stakeholders and reach
compromise are bearing fruit.

Expanding markets
Although changes to existing solar policies are frequently
assumed to be harmful to the solar industry, several states are
in fact taking steps to grow their local solar markets. For instance, South Carolina adopted its first NEM legislation a few
years ago, and at least five states have enacted statewide community solar legislation since 2015. At least three states have
expanded third-party power purchase agreement legality since
2015, and others have authorized leasing.

governor twice vetoed proposed compromise legislation, and
the Public Utilities Commission adopted distributed generation compensation rules that diverged significantly from those
recommended by the stakeholder group. However, as noted
earlier, these decisions are not necessarily etched in stone, and
in some places - such as Nevada - compromise approaches
have proven successful after initial policy changes were made.
As distributed solar costs continue to fall and installations
rise, we expect distributed solar policy and rate design to keep
evolving and at a rapid pace. That makes this final trend of
successful stakeholder compromise a particularly heartening one, as this policy evolution will have - and is already
having - a key role in shaping the country’s distributed solar
market and in influencing the broader energy transition under
way. S
Autumn Proudlove is the manager of policy research at the North Carolina Clean Energy Technology Center. She leads the center’s “50 States
of Solar” and “50 States of Grid Modernization” publications.
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R Inverters

The Role Of Emerging
Science In Inverter Efficiency
Lightweight, low-loss busbars with high current-carrying
capacity help ensure effective power distribution.
by Dominik Pawlik

B

usbars are the familiar metal traces that line solar panels. They are essential for combining the
energy contributions of individual solar panels
and must be designed for low loss to preserve as much of
the energy captured from the sun as possible. Much design work has been performed over the years on various
busbar configurations for solar panels, with three- and
five-busbar layouts now being the prevalent configurations used in many solar panel rooftop (for residential) and
industrial solar power applications. Busbars also play another
important, less noticeable role in solar energy systems: working with or as part of a solar inverter for conversion of the DC
power captured from the sun to AC voltage usable in standard
residential, commercial and industrial environments. As with
the solar panels, the busbars for use with a solar inverter must
provide reliable, low-loss service in compact footprints that enable effective power distribution in conjunction with a modern,
high-power-density solar inverter.
Busbars for energy distribution are available in many forms,
including simple power strips based on aluminum or copper conductors. They are usually designed to handle a certain
amount of power safely in the most compact size possible but
may sacrifice some aspect of performance, such as efficiency, in
the quest for cost-effectiveness. An improvement over these simple busbar configurations is the use of copper laminate circuit
materials to form busbar circuits with multiple conductor layers.
Depending upon the quality of the copper laminate and the dielectric layers, laminated copper busbars are capable of handling
complex power-distribution arrangements with considerably less
inductance and loss than power distribution by means of multiple cables or older copper or aluminum busbar designs.
Laminated busbars can serve as key components for achieving effective power distribution with a solar inverter in residential, commercial and industrial applications. Unlike the busbars
integrated into solar panels, laminated busbars for solar inverter
systems are something of “add-on” components that are not
noticed until they are needed or until they fail. In contrast to
traditional copper or aluminum busbar components, laminated
busbars can provide many more conductive paths in comparatively smaller sizes. They can be fabricated with low profiles
in spite of the multiple conductors, using dielectric insulator
material with low dielectric loss between the conductor layers to
achieve compact busbar configurations with low inductance.
Recent innovations in laminated busbar technology can help
boost the available power from a solar inverter system while min24

imizing the amount of heat normally produced at higher
power levels. Laminated busbars can improve the operating efficiency of a power distribution application by means
of lower inductance than copper or aluminum busbars
rated for the same power-handling capabilities.
Busbars are very much a part of the power switching
stations in electric grid networks and are important components in solar farms and power-generation systems in
conjunction with solar inverters. Solar inverters are used to convert the DC power provided by solar panels to AC power that
can be exported to the local electric grid. For a smaller-scale
application, solar power inverters are used with uninterruptible
power supplies to provide a steady flow of AC power on a regular basis or when the main power from the grid is unavailable.
Multiple stacked busbars are used to channel the DC power
from PV modules to the solar power inverters needed for converting the electricity to AC for transfer to the power grid or for
individual use. Combiner boxes are commonly used to contain
the stacked busbars required to channel the DC power from solar cells to an inverter, with multiple busbars typically used for
each DC voltage polarity. High-power inverters are also available with multiple input and output busbars for combining input DC power and distributing output AC power. The number
of busbars is a function of size and power, based on the power
rating of the individual busbars, with more busbars required as
the power rating of an inverter increases, whether as external
units or as integral components within the inverter. Large industrial solar busbars can be rated for large input currents and
output power in excess of 100 kW, requiring busbars with stable
electrical and thermal characteristics.
Busbar performance is a function of design
The performance of a busbar is a function of its design and
the choice of materials used in its construction. Busbars have
traditionally featured mainly copper conductors because of
the metal’s excellent electrical conductivity, as well as its high
thermal conductivity. At high power and current levels, even
moderate amounts of resistance in a conductor will result in the
generation of heat, which must be removed to ensure the longterm reliability of power conducting and switching circuits such
as solar inverters. To save on the amount of copper, some more
recent busbar designs have explored the use of plated aluminum
as the conductive material, with a reduction in the materials
cost of the busbar.
Aluminum, while an effective electrical and thermal con-
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related to the thermal management
ductor, tends to form insulating
of the system. The power density of a
aluminum-oxide films in outdoor
busbar will determine how small it can
environments, which could result in
be made for a given power rating, with
degraded performance and added
a general trend in electronics moving
generation of heat at higher power/
toward smaller electronic devices hancurrent levels. Plating over aluminum
dling higher levels of power density,
eliminates the forming of aluminum- Figure 1: Busbars formed of thin, laminated
including solar inverters and DC-tooxide films. It also creates a similar materials could achieve low loss and low
DC converters.
metal surface for reliable intercon- inductance for high-power inverters.
One approach to managing solar
nections between the busbar’s copinverter performance involves using an assembly that combines
per and the copper surfaces of the power terminals and switch
a laminated busbar and a high-valued capacitor. This results
contacts.
in a capacitor-busbar assembly with low inductance and high
power density that is smaller than conventional stacked busbars
Lower inductance, lower heat
with many electrolytic capacitors for the equivalent power ratAll busbars will produce a certain amount of heat and ining. Such assemblies employ a multilayer construction based on
ductance at high power levels, with the amount of heat genercopper or aluminum conductors combined with polypropylene
ated a function of power transmission loss through the busbar.
(PP) dielectric film (Figure 1) and the addition of an annular
Excessive heat can result in variations in power, as well as shortcapacitor (Figure 2). The capacitor replaces the usually large
ening of electronic component lifetimes. Ideally, the heat in a
number of electrolytic and bypass capacitors needed to balance
solar-inverter/busbar assembly can be minimized through the
ripple and switching currents in the power-supply system.
optimized cooling design. Otherwise, additional heat-dissipating
In this hybrid form of component, the busbar itself is fabthermal materials and components, such as heatsinks, will be
ricated from laminated material and exhibits low inductance
required, adding cost, size and weight to a solar-inverter/busbar
and loss for high power-handling capabilities. It can be formed
assembly, whether for residential, commercial or industrial use.
in various shapes, as required by different applications. The
A key to achieving optimum results with a solar inverter is
capacitor is a novel component, a metallized PP film capacitor
to understand how the performance of a DC link system that
in a low-profile, ring-shaped form. The low profile and large
includes busbars and capacitors will change as a result of design
electrode surface of the capacitor are efoptimization. In addition, busbars will
fective for enhanced dissipation of heat
be subject to the variations that occur
generated within the capacitor, as well as
in any power-generating system, such as
for achieving higher reliability and lonshort-term surges, and must be capable
ger lifetime. The capacitor features low
of withstanding extremely high power
equivalent-series inductance and low
levels for short periods of time. In terms
equivalent-series resistance, resulting
of heat, such short-term surges not only Figure 2: Adding an annular capacitor to a
in minimal generation of heat at high
cause temperature rises in a solar invert- laminated busbar could create a capacitorpower levels. It adds little volume and
er’s power distribution system, but also busbar assembly with high power handling
subject the circuitry and components to capability and good thermal characteristics. weight to the busbar assembly but can
significantly increase the power-hanthe deleterious effects of thermal cycling,
dling capability of the busbar while enabling high power denwhich can cause accelerated aging of components and circuit
sity without excessive heat generation. It also helps the inverter
materials in the power distribution system.
handle higher ripple currents, making this type of solution a
Recent advances in inverter DC link systems have demongood fit for high-voltage power-switching applications, such as
strated that there are solutions for these classic design chalpower distribution networks formed with industrial banks of
lenges in the form of optimized busbar and capacitor designs
solar inverters.
that are not only capable of handling high current levels with
For residential, commercial or industrial solar power distrilow inductance and loss (and minimal generation of heat at
bution systems, the inverter may be among the most expensive
high power levels), but also physically compact to meet mecomponents in the system, but the busbar is what helps transfer
chanical requirements for solar power inverters that must fit
the converted AC power to its final source. A well-designed bustight footprints. These newer busbar capacitor assembly debar or busbar assembly will provide the current-carrying capacsigns are more than simply the power-distribution circuits of
ity and voltage rating to handle peak power levels, even during
conventional busbars: They are compact circuit assemblies that
surges, and it will do so with low inductance to minimize heating
combine laminated busbars that exhibit low inductance with
effects due to busbar circuit losses. Finally, the emerging laminatlow-profile capacitors that add to the current-carrying capacity
ed busbar assemblies with integrated capacitors can provide the
of the busbars, especially during surges, to provide smooth and
instantaneous current capacity to deliver consistent power from a
even power distribution without excessive generation of heat at
solar inverter, even with changes in operating conditions. S
high power levels when used with a solar power inverter.
New approaches to managing performance
The current-carrying capacity of any busbar is limited by
the maximum working temperature of the system, which is

Dominik Pawlik is technical marketing manager for Rogers Corp.’s
Power Electronics Solutions division. This article’s photos are courtesy
of the company.
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Performance Monitoring
And Reporting
For PV Projects
Experts discuss how practices and technologies can help optimize project
performance and allow stakeholders to make informed decisions.
by Bob Szymanski & Gavin Boggs

A

sset managers, performance engineers,
owners and investors alike are looking
for ways to optimize the performance
of their large-scale utility, commercial and industrial solar PV projects. The latest advances
in performance monitoring and reporting can
provide rich, timely and actionable information to help each stakeholder make smarter
decisions.

Szymanski

What is performance monitoring?
Performance monitoring puts critical actionable data in
front of asset managers, site personnel and other decisionmakers to maximize the production output and revenue of the
site. Performance monitoring can be applied over short time
frames for prompt response to ongoing issues or over longer
26

periods of weeks, months or years to understand systemic causes of lost energy and to develop strategies to mitigate them in the future.
At the heart of performance monitoring is
a comparison of actual inverter power output
to an expected power model, based on irradiance and panel temperature. With an accurate
Boggs
expected power model, even very small deviations between actual and expected power can be flagged as
potential problems. Potential problems can then be ranked by
impact and addressed in a systematic way until all inverters are
performing to their expected (full-production) potential.
Recording special weather conditions, curtailment events
and other external factors at the site is important to explain
losses that are otherwise unaccounted for. Was there a dust or
snow storm that fouled panels, or a rain storm that washed
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them clean, or high winds and debris that damaged sensors? Generally, these events need to be
captured manually, but including
issue tracking in parallel to automated performance monitoring
helps remove uncertainty about the
causes of lost production.
Performance monitoring is generally composed of three stages:
1. Data Collection and Transformation: Critical site data is
loaded from a SCADA system or
operational historian and loaded
into the performance monitoring
database in the appropriate format.
At a minimum, site data should include irradiance, panel temperature, inverter AC power output, and
combiner box DC current output.
2. Background Calculations: Expected energy and other values are
calculated using the raw site data on
a regular basis or as data is loaded.
3. Visualizations, Alerting and
Reporting: Data and calculations
are presented to decision-makers in
a way that is easy to interpret and
act upon.

How does EDF Renewable Services use performance
monitoring?
EDF Renewable Services’ performance monitoring initiatives
and resulting development projects have quickly led to improvement of EDF Renewable Energy-owned plant performance and
improved service offerings to third-party customers. The system
requirements were developed from the point of view of asset
managers, who tend to focus on performance percentages and
profitability as they relate to both operations and maintenance
work in the field, as well as monitoring in the control center.
This led to the development of an improved data acquisition
technology stack with plant performance as a priority.
With improved data acquisition, the availability of raw data
from different levels of the site asset infrastructure allows for
cohesive asset mapping and data normalization. With data
available from the combiner boxes, there is visibility to issues
with individual strings, and this allows field and site crew to
address issues that wouldn’t be noticed as easily in higher-level
site data from the feeders or main meters.
Asset managers, site managers, performance engineers and
control center operators regularly review daily performance
dashboards to identify potential performance issues. Some of
the common issues that are captured include inverter faults,
late start-ups, combiner box open protection circuits, underperforming strings, and failed solar tracking systems. Without
attentive operators and an effective performance monitoring
system, a small issue such as a blown combiner box fuse could
go unnoticed for months, quietly costing hundreds of dollars
per day in lost revenue.

This inverter-level to combiner-level monitoring also enables the site to use pinpointed condition-based maintenance
strategies as opposed to scatter-shot or interval-based strategies, greatly improving the effectiveness of each man-hour.
Prioritizing maintenance on inverters or combiner boxes with
lower performance makes it more likely that a spot check will
identify an actual correctable issue.
Performance issues aren’t always easily identifiable in an
OEM SCADA system, which may only provide inverter production in real time. For example, utilizing performance dashboards to compare inverters against each other through an
entire day allows asset managers to easily identify tracker issues
or performance issues that only appear at certain times of the
day. These issues can be easily missed if operators only monitor individual inverter generation in real time without graphical representation (graphs, trend lines, etc.).
To further reduce the time and effort required to find and
correct potential issues, a notification system sends alerts when
an inverter’s capacity-weighted daily production is significantly
lower than that of the other inverters at the same site. This
makes it unlikely that any major issue will slip through the
cracks.
Over longer periods, production, irradiation and availability are compared to monthly budgeted numbers in automated monthly reports. By eliminating the need for asset
managers to manually compile data from multiple sources,
their workload is reduced by several hours per month, freeing
up more time to work on performance optimization while, at
the same time, improving the accuracy and repeatability of the
final reports.
How performance reporting can help owners make
smarter decisions
For asset managers who are seeking actionable information to maximize the return on investment of their PV project
investment, performance monitoring is a valuable tool that
can put some of the most important metrics right at their fingertips. It allows them to stay connected to their assets so they
can make smarter economic decisions. When an issue arises, a
response plan is built on all of the available information, and
the better the information, the better the plan. Is the problem
significant enough and specific enough to mobilize a crew?
It is possible for the corrective action to end up costing more
than the original problem if it’s not well planned. Is there an
issue that could be addressed proactively? An inverter with an
intermittent fault could be identified and fixed before it causes
a longer downtime incident. If the work is scheduled at a convenient time, such as after sundown or along with scheduled
maintenance on a nearby inverter, it further minimizes the
adverse economic impact. Is panel soiling significant enough
to consider washing the panels? Are the string-level production
losses great enough to justify infrared (IR) aerial photography?
Performance monitoring can take the guesswork out of these
strategic decisions.
With drill-down performance information, owners can
transition from asking whether their site is performing according to a rough budget to asking whether each inverter or each
combiner is producing the exact amount of energy it should be
based on the sun and weather conditions. Armed with precise
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R Operations & Maintenance
Sample Monthly Performance Summary Of A PV Plant With 8 Inverters

Project Performance Summary
Energy to Grid
848.37 MWh
Expected Energy (Model)
810.97 MWh

Gross AC Energy
865.44 MWh
Insolation
105.66 kWh/m2
Please Choose the Aggregate Level

Daylight Duration
311.7 Hours
Technical Daylight
Availability
99.90%

Downtime Hours
0.3 hr
Performance Ratio
83.58%

Inverter Capacity Factor
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

200

May 25

May 26

May 23

May 24

May 21

May 22

May 20

May 18

May 19

Avg Inverter AC Power [kW]

Detailed Production

May 13
May 18
Expected ACpower Production

May 23
Insolation

May 28
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B212

B311

0.00

B312

Inverter Performance Ratios
B211

B112

B211

0.10

May 8
Actual ACpower Production

B111

0.20
Insolation

May 17

May 15

May 16

May 14

May 12

May 13

May 11

May 10

May 08

May 09

May 06

May 07

100
May 05

Gross AC Energy

Production Summary

800
700
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300
200
100
0

8 Inverters
Longitude:
Latitude:
Data Coverage 98.74%

Daily Inverter Production

300

0

Downtime Lost Energy
757.8 kWh
Estimated Performance
Losses
0 kWh

B411

B111
B411
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B412
B112

B311

B212

May 9

May 14

May 19

May 24

Source: EDF Renewable Services

information, owners can be confident that their site is running
at its full potential, or if not, they know exactly where the problem lies.
Opportunities for system improvements
While the capabilities of performance monitoring and reporting systems have advanced greatly over the past several
years, opportunities for innovation and improvement still exist. Areas that limit current performance monitoring systems
include the following:
• Accuracy, resolution and availability of raw data
measurements;
• Accuracy of expected energy model; and
• Spatial resolution of measurements.
The accuracy of data measurements and the expected
energy model combined determine what failures can be identified. If the system error is larger than the energy lost, the failure won’t be detected. Sensors that are improperly calibrated
or incorrectly installed, especially at the combiner level, will
limit operators’ ability to find the causes of plant underperformance. While current weather-adjusted expected energy models are quite accurate, more advanced models that correct for
air mass and spectral response, solar incident angle, shading,
and other factors could flag smaller and smaller issues.
Today’s systems that measure at the combiner level can
still only limit the location of a failure to hundreds of possible
28

modules. Although that may represent a significant improvement over inverter-level monitoring, it doesn’t match the
spatial resolution of aerial IR scans. Installing current sensors at the string or module level could improve performance
monitoring, but for now, there is still a place for occasional IR
fly-overs to find module or sub-module failures. At the same
time, there are clear advantages in using frequent performance
monitoring to catch performance issues much more quickly
than aerial scans might allow.
A good performance monitoring and reporting system
provides asset managers with actionable data that empowers
them to make better, quicker decisions that will result in the
optimum operation of their PV asset. Accurate data combined
with an accurate expected energy model that automatically
feed into timely and flexible reporting systems with drilldown and trending capabilities save time and money for the
owners and operators of large PV installations. Systems today
are better than ever, and future advancements will only improve the ability to catch and fix performance issues. S
Bob Szymanski, director of operational technologies for EDF Renewable
Services, is responsible for the Operations Control Center and SCADA
Integration groups. Gavin Boggs, renewable energy analytics engineer
for EDF Renewable Energy, is the lead fleet engineer for solar assets in
the Performance and Reliability Engineering group.
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✹ Products&Technology

Shoals Technologies Secures
Investment, Enters Partnership

S

maximum value,” says Peter Jonolar balance-of-systems
na, senior vice president of Oakcompany Shoals Technolotree’s Power Opportunities group,
gies Group has announced
who adds, “We are very excited to
an investment by funds managed
partner with Dean and his team
by the Power Opportunities group
to support their continued growth
of Oaktree Capital Management
and success.”
LP. Terms of the investment were
In addition to securing a new
not disclosed.
investment, Shoals has also anFounded in 1996, Shoals denounced plans to collaborate with
signs and manufactures a range of
solar tracker company Array Techproducts for solar and energy stornologies on structural and electrical
age projects, including combiner Photo courtesy of Shoals Technologies Group
BOS solutions for utility-scale solar.
boxes, junction boxes, wiring, and
According to the companies, this relationship will leverage
monitoring solutions, among others. The company says it has
the complementary nature of Array’s trackers and Shoals’ elecdeployed its products on more than 25 GW of solar projects in
trical BOS solutions and will result in improved performance
markets across North America, Europe, Asia and Africa.
and stronger economics for both project developers and asset
“We are very proud of the innovation, performance and reliowners and higher efficiencies for engineering, procurement
ability we have brought to the solar industry over the past two
and construction companies.
decades,” says Dean Solon, founder and CEO of Shoals Tech“Array is thrilled about working with Shoals. Together, as
nologies Group. “Today, we are seeing incredible demand for our
BOS leaders in the market, we are in a unique position to innoBLA solution, an integrated wire harness that eliminates comvate and advance unrivaled, integrated system solutions,” says
biner boxes and significantly reduces installation cost. PartnerRon Corio, founder and CEO of Array Technologies.
ing with Oaktree provides Shoals with the resources, expertise
Solon adds, “Shoals has been designing electrical BOS for
and support to help drive further growth and success in the rapthe Array tracker for years, and we are looking forward to a
idly expanding international solar and energy storage markets.”
fresh approach on system integration with Ron and the Array
“As the solar market matures, customers are demanding
team.”
high-quality and long-lasting system solutions that deliver

LG Electronics USA Unveils New Residential Modules
LG Electronics USA has announced the launch of two new
solar panels for residential installation.
The LG NeON R is a 60-cell solar panel for residential installation with back contact. The newly released technology
has all electrodes on the rear side, creating a panel with polished aesthetics, improved temperature coefficient and heightened visual appeal, according to the company.
“The NeON R back-contact technology blends form and
function, allowing for 100 percent of the cell area to be used
for solar power generation,” says Stephen Hahm, vice president
and head of LG Electronics USA’s energy solutions business.
LG says its NeON R features improved temperature performance characteristics that enhance output for maximum
efficiency, even in low-light or hot, sunny conditions. NeON
R panels are rated at 365 W per panel, compared with most
conventional panels that have a 290 W rating, equating to 26%
more power from the NeON R panel, the company explains.
And, unlike conventional p-type solar modules, the n-type
cells used in the NeON R use almost no boron, so light induced degradation is reduced significantly, according to LG.
LG has also eliminated busbars on the front of the module
for aesthetic purposes and for maximizing light absorption. In
addition, its newly reinforced frame design ensures the module

can endure heavy front and rear loads. LG is offering a 25-year
product warranty.
LG Electronics has also launched the NeON 2 ACe panel in
partnership with micro-inverter specialist Enphase Energy Inc.
According to LG, the new two-step solar panel is the first result
of the collaboration between the companies for residential
installation.
According to LG, the 60-cell NeON 2 ACe combines the
processes of logistics, installation and monitoring and ultimately reduces installation time by half compared with conventional modules.
With this integrated AC module, the installation process
simply requires lifting the micro-inverter on the back of the
panel out of the flat shipping position and connecting the
cable, without the need to install the two products separately.
Once roof installation is complete and Enphase’s internal
software is set up, Enphase technology remote monitoring
and management software can be controlled from any Webconnected device.
On the surface, LG NeON2 ACe utilizes brand-new cello
technology, which the company claims replaces the industrystandard three busbars with 30 thin wires, enhancing output
and reliability. LG Electronics adds that the energy created by
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✹ Products&Technology

Get maximum
exposure
at these upcoming
conferences with
Solar Industry
Conference attendees
make up a highly qualified
audience - make sure you are
reaching these professionals
through the pages of
Solar Industry.

Solar Power International
Sept.10-13, Las Vegas, NV
September issue
Solar Canada 2017
Dec. 4-5, Toronto, Canada
December issue

Contact Rob Simonelli at (562) 431-1630
or rob@solarindustrymag.com.
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this solar panel can be safely converted to AC voltage. A strategically positioned 15 mm distance separates the DC module
and the micro-inverter, mitigating any impact to performance
and reliability by allowing sufficient airflow for cooling.
LG NeON 2 ACe also comes equipped with LG Electronics’
12-year unit warranty and a 25-year warranty for the microinverter. LG says the anodized aluminum frame of the panel
can endure a front load up to 6,000 Pa and a rear load up to
5,400 Pa.

Drone Services Company Launches
Solar Solutions
Measure, a provider of drone services for enterprise customers, has launched a new suite of inspection solutions specifically for solar plant maintenance.
The Drone as a Service company, based out of Washington,
D.C., says the new turnkey solutions enable solar facility owners, asset managers, and operations and maintenance (O&M)
contractors to realize the cost and operational benefits of aerial
inspections without having to invest in drones and the training
that goes along with them.
“Drone technology has resulted in new savings and efficiency opportunities for the solar energy industry, but a major
investment of capital and
human resources is required for solar PV plants
and O&M contractors to
run a drone program inhouse,” explains Harjeet
Johal, Measure’s vice president of energy infrastructure and a 10-year veteran of the renewable energy industry.
According to the company, solar panel inspections are the
cornerstone of the new solution suite; the drones can quickly
and cost-effectively identify defective or damaged panels. The
suite includes drone-based site overview and maintenance, site
shading and terrain analysis, thermal inverter scans, tracker
misalignment detection, and vegetation management.
On a site generating 21 MW, for example, Measure says it
can complete an inspection within seven hours (instead of
weeks). Specially designed “snapshot” reports can dramatically
reduce the time required for asset managers to extract actionable information. In addition, Measure notes that its online
portal provides secure data hosting capabilities and customized tools for reporting and analytics.
“We selected Measure to inspect our energy infrastructure
both in the U.S. and internationally because they provide an
end-to-end solution that integrates seamlessly into our asset
and work management processes, use the best available technology, and directly align with our ‘safety first’ commitment,”
states Bernerd Da Santos, senior vice president and chief operating officer of The AES Corp., a Fortune 200 global power
company. “They will help us scale our own drone program to
cover our renewable and thermal generation, pipelines, and
transmission and distribution lines everywhere we operate.”
To learn more about commercial and civil drones, check out
Solar Industry’s sister publication Unmanned Aerial Online
(unmanned-aerial.com). S
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SEPTEMBER 10-13, 2017
MANDALAY BAY CONVENTION CENTER
LAS VEGAS, NV

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

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

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

Register today at www.solarpowerinternational.com
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✹ Projects&Contracts

L.A. Mayor Marks Completion Of
Massive Rooftop Solar Project

Photos courtesy of the L.A. mayor’s office

L

os Angeles Mayor Eric Garcetti recently joined the Los
Angeles Department of Water and Power (LADWP) to
celebrate the completion of a rooftop solar project that
will generate enough renewable energy to power nearly 5,000
homes.
The 16.4 MW DC Westmont Solar Energy Project will produce more than 28 million kWh of electricity every year, making
it one of the most powerful rooftop solar projects in the world.
“We are putting sustainability at the center of everything we
do in Los Angeles - and that means investing boldly to expand
the use of local solar and renewable energy,” said Garcetti.
“While Washington buries its head in the sand, we are carrying
the fight against climate change forward in our city, and the
Westmont Solar Energy Project is strong evidence of our commitment to a sustainable future.”
The project is part of Los Angeles’ rooftop solar feed-in tariff (FiT) program, which enables the owners of large buildings
to install solar panels on their roofs and sell the power they
generate back to LADWP for distribution into the power grid.
“Our goal is to create a clean energy future for Los Angeles,
and solar is a big part of our strategy,” said LADWP General
Manager David H. Wright. “Along with helping spur the clean
energy economy in Los Angeles and meeting renewable energy
goals, the expansion of local solar builds more resiliency and
reliability into the power grid. Local solar systems are like mini
power plants that generate power right where it is being used,
saving on transmission costs and taking advantage of the city’s
abundant sunshine to help meet electrical demand.”
The Westmont project includes more than 50,000 solar panels, covering 50 acres of roof space. The project advances several of the goals outlined in Garcetti’s Sustainable City pLAn,
32

including the expansion of renewable energy use and eliminating the use of coal power.
The new solar project was developed by PermaCity Solar,
together with building owner BlackRock and financial partners True Green Capital and GAF. Through a partnership with
EmPower America, a veteran workforce development organization, the project trained 50 veterans in project management,
roofing and electrical skills.
“The way this project came together - its design, the installation and the financing - satisfies everybody,” said Jonathan
Port, CEO of PermaCity Solar. “The workers get high pay, the
owner gets a new roof, and the city gets the power. It’s nice
when we can make all that happen.”
The Los Angeles Business Council (LABC) was also a critical partner on the project.
“California has led the way in demonstrating that climate
change policy and economic growth aren’t mutually exclusive,”
said Mary Leslie, LABC president. “With the Westmont opening, we are once again distinguishing ourselves as national
leaders capitalizing on the economic promise the FiT program
has to offer.”

Unfinished Nuclear Plant Site
Repurposed With Solar Farm
The site of an unfinished nuclear power plant in Tennessee
has been newly energized - with solar power. North Carolinabased Birdseye Renewable Energy recently partnered with
Georgia-based United Renewable Energy to design and construct a 1 MW solar farm at the site.
According to a press release from United Renewable Energy,
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construction of the Phipps Bend Nuclear Power Plant kicked off in 1978. Tucked in a bend
of the Holston River near Surgoinsville, Tenn.,
the project was expected to revitalize the area’s
economy, and the electricity it generated would
reach the entire coverage area of the Tennessee
Valley Authority (TVA), the release adds.
Just a few years into the project, energy
demand and prices were falling. The release
claims the partial nuclear meltdown at Three
Mile Island also triggered increased citizen

Photo courtesy of United Renewable Energy

Partners Cut Ribbon On 52 MW
Mississippi Solar Farm
Electric utility Mississippi Power, along with project partners D. E. Shaw
Renewable Investments LLC (DESRI) and DEPCOM Power, recently held a
dedication ceremony for a 52 MW solar farm in Sumrall, Miss.
The sprawling renewable energy complex features more than 215,000
photovoltaic panels on a 600-acre site. DESRI owns the plant, which DEPCOM Power built and will operate and maintain. Mississippi Power is buying the project’s output under a 25-year power purchase agreement.
“This is an important day for our company as we continue to shape the
future of energy and expand our stake in renewables,” said Anthony Wilson, president and CEO of the utility, at the event. “We wouldn’t be here
today without a shared vision and a great relationship with our partners.
“South Mississippi, especially this Pine Belt region, is the epicenter for
the growth of utility-scale solar energy in the state,” Wilson added. “Our
customers are already receiving the benefits of the energy being generated
on this site.”
Former U.S. Sen. Trent Lott, a Pascagoula native, was the guest speaker
at the Sumrall site dedication, and he touted the development of renewable
energy in Mississippi.
“This is the beginning, and it will continue to grow,” Lott said. “There
are a lot of important things to like about this project. You have employed
local people. You have employed veterans. This new, modern, innovative
technology is located right here in Lamar County, and it is a technology
that we can benefit from.”
“I want to thank Mississippi Power,” said D.E. Shaw Senior Vice President Thomas de Swardt. “The utility has been an absolute pleasure to work
with. I keep my eye on the future. Senator Lott mentioned this is just the
beginning. We believe in solar in the South. We are proud of this achievement, and we hope to build on this. I know that this is just the start of
much more to come.”

concerns, along with increased costs to meet
new regulatory requirements. The TVA board
of directors ceased construction in 1981, and
the plant was never operational.
Although an industrial park was developed
nearby in the late 1980s, the release says the
plant site was used only for safety training
exercises until now. Today, almost 3,000 solar
panels sit on four acres just outside the shadows of the gray concrete structures that were
abandoned mid-construction. Rows of panels
sit atop driven posts that slowly rotate to follow the sun’s path across the sky and maximize
the solar energy gathered. The energy is sold to Holston Electric Cooperative as part of TVA’s Distributed Solar Solutions
program.
Birdseye Renewable Energy developed and owns the solar
project, and United Renewable Energy performed construction.
“It has been a true pleasure working with TVA distributor
Holston Electric, the Hawkins County Industrial Development
Board and United Renewable Energy. The team worked seamlessly to provide Hawkins County a notable landmark of in-

novation in the midst of the Phipps Bend Nuclear site. We look
forward to future collaborations with TVA,” says Brian Bednar,
president of Birdseye Renewable Energy.
“We are proud to work with Birdseye on this exciting project to bring solar energy to east Tennessee. Due to its location,
this project visibly demonstrates how clean, efficient solar
energy matches other forms of power generation to meet our
country’s growing energy needs,” adds Keith Herbs, executive
vice president of United Renewable Energy. S
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✹ Sundown

The Fight For Residential Solar
Incentives In Oregon

C

haos theory says that the flutter of a butterfly’s wing
can cause a hurricane on the other side of the world.
That may or may not be true, but one thing is certain:
Most things are won or lost in the margins.
That’s the case we found in the Oregon legislature in 2017.
The solar industry’s top priority this session was to extend - or,
if needed, replace - an existing tax credit that helps residential
customers put solar on their homes (the same tax credit also
helps Oregonians make energy efficiency investments in their
homes). The tax credit is scheduled to sunset at the end of this
year, and the general consensus
was that it was still needed to
help drive clean energy investments in homes throughout the
state, help the solar industry
Jeff Bissonnette
continue to grow and help the
state meet its greenhouse-gas emission reduction goals.
OSEIA, Oregon’s solar trade group, started our advocacy
effort last fall, talking to legislators during the campaign about
the importance of the tax credit to solar installers. We started
developing an “Oregon Solar Plan” to provide a long-term
vision for solar in the state and demonstrated the need to
maintain existing policies (including the tax credit) in order to
realize that vision. We had strong legislative champions and an
active grassroots base that generated hundreds of calls and emails at the drop of an action alert.
During the session, we struck a deal to allow the existing
tax credit to expire but to be immediately replaced by a new
credit that cost less and provided a glide path to signal that
the industry was going to work to not need the incentive anymore over the course of several years. That deal, because of our
champions, grassroots network and inside-the-Capitol lobby-

ing, was alive until the last hours of the session.
But in the end, we fell short due mainly to a couple of legislators whose top priority was reforming the state’s revenue
system. When that didn’t happen, those legislators maintained
the position of “no new revenue, no new tax credits,” no matter how worthy (and needed) those tax credits might be. No
amount of arguments about jobs, economic development,
confronting climate change, popularity of solar or anything
else moved them from their mantra.
We did most everything right from an advocacy perspective
but got caught in the margins with a few legislators who had
other priorities. The loss was tough, especially because people’s
jobs literally hang in the balance. But solar is resilient, and we
are taking lessons from our colleagues in Nevada and Washington state who saw their incentive regimes evaporate only to be
brought back in some form a couple of years later.
In Oregon, we hope not to have to wait that long. We
have a chance in a February 2018 session to get an incentive
re-established. The uncertainty over the next several months
won’t be painless, but we hope to make the pain more like a
headache rather than having an arm cut off.
Oregon has a chance to realize the mistake it made in allowing an incentive to help individual homeowners invest in
clean energy expire at the end of the year (energy efficiency fell
by the wayside, too). Solar advocates will be working with our
efficiency allies to quickly rectify the mistake. We’ll now try to
win in the margins with a bigger grassroots network and examples of lost opportunities. Stay tuned, and we’ll report back
at the end of February 2018! S
Jeff Bissonnette is the executive director of the Oregon Solar Energy
Industries Association.

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
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2017 MARKS THE
TEN YEAR ANNIVERSARY
OF THE ISLE OF EIGG
ELECTRIFICATION PROJECT

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

YOUR RELIABLE OFF-GRID SOLUTION.
PREMIUM DEEP CYCLE FLOODED AND MAINTENANCE-FREE AGM & GEL
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You bring the glass and labor...

we’ll provide the rest.
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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:
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Shoals Interconnect System
SnapShot Monitoring
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