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Solar trending topics are transforming the industry

In my year of covering the solar inverter 
beat, I’ve seen firsthand how technology 
trends can kickstart entire industry shifts. 
I started noticing the words “hybrid” and 
“battery-based” being used to describe 
inverters at one trade show, then by 
the next one, almost every inverter 
manufacturer was showcasing inverter 
solutions that could be easily paired 
with storage. Following that wave, I saw 
battery and inverter partnerships begin to 
form, where companies worked together 
to make the most compatible paired 
solutions for installers.

At the next tradeshow, I started 
learning about “smart inverters,” then my 
inbox was flooded with press releases 
about all the new inverters that can 
communicate with the grid to regulate 
voltage. After that, I saw multiple utilities 
taking steps to modernize the grid to be 
more compatible with smart inverters and 
allow for higher PV penetration. 

Advancements in inverter smarts, 
voltage and plug-and-play capabilities 
give installers more options in system 
design and more selling points when 
talking with customers. High-voltage 
central inverters can save large utility-
scale solar developers money. Hybrid 

string inverters can give homeowners 
an easy way to tie their PV arrays 
into storage and EV chargers. More 
possibilities mean more opportunities to 
increase solar penetration in every market 
— residential, commercial and utility. 

Ideological trends are helping the 
solar industry make strides too. Now more 
than ever, Americans on all points of the 
political spectrum are supporting solar. 
Bipartisan bills that help solar grow are 
a common news item on my desk, and 
every week it seems like a new state or 
city is committing to 100% renewable 
energy. 

In this trends issue, we look at 
all the ways the solar industry is 
advancing — from the technology, 
to the workforce, to the minds of 
Americans. We hope it makes 
you as excited as we are about 
the solar year to come. SPW
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The federal solar ITC is getting 

ready to step down this 

year, and residential solar 

installation companies like 

Namasté Solar are gearing 

up for a busy second half 

of 2019.  

Photo courtesy Namasté Solar
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Solar policy snapshots
A guide to recent legislation and research 
throughout the country.
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Maryland’s Clean Energy Jobs Act 
on governor’s desk
Annapolis, Maryland 
The Maryland legislature passed the 
Clean Energy Jobs Act that will boost 
solar jobs and development, according 
to the Baltimore Sun. The legislation 
requires utilities to subsidize solar 
and wind farms as well as the waste-
to-energy industry. The solar industry 
supports the bill, but critics aren’t 
happy that the bill includes subsidies 
for waste-to-energy players like trash 
incinerators. It’s up to the governor now 
to decide if the bill should become law. 

Maine’s new governor brings back 
net metering
Augusta, Maine
New Maine governor Janet Mills signed 
a bill restoring net-metering credits and 
rolling back the requirement for two 
electric meters on homes with solar, 
according to The Times Record. Mills 
tweeted, “Maine has lagged behind 
other states in embracing policies that 
advance solar power. That ends today.” 
She also plans to install solar panels on 
the governor’s mansion.

California’s Solar Bill of Rights 
moves forward in legislature
Sacramento, California
The bipartisan Solar Bill of Rights has 
advanced into the California Senate 
Appropriations Committee, clearing 
its first major legislative hurdle. The 
bill would remove barriers to local 
solar investments created by utilities, 
like interconnection delays and other 
time-consuming red tape. Solar 
advocates say the bill is clearly needed, 
as Sacramento’s local utility has 
recently proposed a new charge that 
discriminates against rooftop solar. 

5 6

Maine is open for 
solar business thanks 
to new governor 
Janet Mills.

Presidential candidate Elizabeth 
Warren proposes more renewables on 
public lands
Washington, D.C.
Democratic presidential candidate 
Elizabeth Warren proposed a moratorium 
on fossil fuel leasing on public lands and 
a plan to get 10% of America’s energy 
from renewables on these lands instead, 
according to WBUR. Senator Warren wrote 
in a Medium post, “We can achieve this 
goal while prioritizing sites with low impact 
on local ecology but high potential for 
renewable energy generation.” 

Illinois on a path to 100% clean energy
Springfield, Illinois
New legislation called the Path to 100 Act 
would expand Illinois’s renewable energy 
standards to require 40% renewables 
by 2030, with a goal of eventually 
reaching 100% clean energy. The state is 
already behind on its current goal of 16% 
renewables by 2020, but this act would 
generate funding to accelerate growth. 

3

Navajo Nation makes renewable 
energy a top priority
Window Rock, Arizona
Navajo Nation President Jonathan 
Nez signed a proclamation committing 
to shifting the nation to clean energy, 
according to Arizona Public Media. In the 
days prior, the tribal council voted to drop 
its bid for a coal-fired power plant. The new 
proclamation includes a commitment to 
provide off-grid solar to Navajo households 
without electricity and a plan to build more 
utility-scale solar projects. 
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7 Nevada officially doubles RPS to 
50% by 2030 
Carson City, Nevada
Governor Steve Sisolak signed 
legislation doubling Nevada’s 
renewable portfolio standard to 50% by 
2030 after the bill passed through both 
the House and Senate without a single 
“no” vote. A coalition of businesses, 
local chambers of commerce, labor 
unions and community groups called 
Clean Energy Works for Nevada 
supported the bill all the way through. 

10

Chicago becomes largest city in 
the U.S. to commit to 100% clean 
energy
Chicago, Illinois
Chicago’s City Council unanimously 
voted to transition the city to 100% 
renewable energy by 2035, making 
it the largest city to make the 
commitment. “Setting a goal is just the 
beginning; Sierra Club looks forward 
to our continued collaboration with 
community groups, the City of Chicago, 
businesses and other stakeholders 
as we advance a just, clean energy 
transition for all of Chicago,” said Kyra 
Woods, Chicago organizer with the 
Sierra Club, in a statement.

Puerto Rico goes 100% renewable
San Juan, Puerto Rico
Puerto Rico’s governor signed the bill 
committing the island to 100% clean 
energy by 2050, according to Vox. 
Currently, renewable energy makes up 
just 2% of its energy mix. The road to 
100% will be challenging, but the law 
removes some previous permitting 
and interconnection barriers to solar 
deployment.  

Ohio nuclear bailout could harm 
solar industry
Columbus, Ohio
The Ohio House of Representatives is 
debating a “clean energy” bill that would 
bail out First Energy’s failing nuclear 
plant and could harm small-scale solar in 
the state by not allowing projects under 
50 MW to receive incentives, according 
to the Toledo Blade. The bill would also 
do away with the mandate requiring 
utilities to source more of their power 
from renewables.

New Arrivals with Higher Wattages
• AXIblackpremium HC 310MH/120S – ALL BLACK
• AXIpremium HC 380-385MH/144S
• AXIpremium 370M/72S

High Performance Solar Modules

15

AXITEC, LLC, 1819 Underwood BLVD, Suite 5, Delran, New Jersey 08075, 
Phone 856-393-7800, info@axitecsolar.com
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Prepare for thePrepare for the

of the itcof the itc
expirationexpiration

Namasté Solar has stayed profitable by 
diversifying its solar offerings, and not 

limiting itself to a single market. The 
company has seen state and local solar 

subsidies come and go, and is prepared if the 
ITC ramps down and expires. Namasté Solar
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expirationexpiration
A FEDERAL SUBSIDY responsible for billions 

in industry revenue 
and thousands of new jobs will begin ramping down at the end 
of 2019. The Investment Tax Credit (ITC), first enacted as part 
of the Energy Policy Act of 2005 to incentivize development of 
renewables, has helped jumpstart the U.S. solar industry by giving 
customers a percentage of a project's cost back against their tax 
liability. 

At its current capacity, the ITC provides a 30% tax cut relative 
to the cost of an installation to all residential, commercial and utility 
solar projects started in 2019 (as long as they’re in operation by 

December 31, 2023). If a project is started in 
2019, the tax credit eligibility lasts four years; 
if it’s started in 2020, it lasts three years; and if 
started in 2021, it lasts two years. The ITC will 
drop down to 26% in 2020, 22% in 2021 and 
then expire for residential projects in 2021 and 
stay at 10% for commercial and utility projects 
indefinitely. That is, unless the tax credit is 
extended again.

“Both Republican and Democratic 
leaders have indicated their resolve to finding 
solutions to our nation’s infrastructure and 
climate changes. Solar is absolutely part of the 
answer,” said Dan Whitten, VP of public affairs 
for SEIA, in a press statement. “While I don’t 
think that laying out our legislative strategy 
in detail is in the industry’s best interest, I do 
know, and SEIA is reminding policymakers, 
that the Investment Tax Credit works, creating 
hundreds of billions of dollars in private 

investment and hundreds of thousands of jobs since 2006. Going forward, 
a tax policy that provides continued stability and investment opportunity 
for solar is critical. The exact structure of that tax policy can be open for 
discussion, but one thing we won’t compromise on is equitable treatment for 
solar energy, as compared with other fuels.”

Fossil fuel companies receive tax deductions, regulatory subsidies and 
direct spending breaks with no sunset dates. Meanwhile, various credits for 
alternative energy sources have eventually met their end or were put to a 
schedule. The Energy Tax Act of 1978 was an attempt to diversify the energy 
market and was the first time renewable energy sources were extended tax 
credits. Today’s ITC — which has been renewed multiple times — is still a 
deciding factor for many solar sales.  

Business - SPW 05-19 V4 FINAL.indd   11 5/20/19   8:06 AM
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“Anything that has what essentially 
amounts to a 30% discount, that’s 
extremely helpful,” said Blake Jones, 
co-founder and co-owner of Namasté 
Solar. “I think there would still be 
customers that would go solar without 
the 30% tax credit, but there’s no 
doubt that the market would be smaller 
[without the ITC].”

In order to be renewed in 
2015 with bipartisan support, the 
legislation behind the ITC had to 
include provisions to allow domestic 
companies to export oil for the first time 
in 40 years. And despite an influx of 
U.S. oil from hydraulic fracturing, 14.76 
GW of solar was brought online in 2016 
— double the previous year's numbers. 
This marked the first year that solar was 
the most installed form of electricity 
production — and it happened one year 
after the ITC was renewed.

Costs continuing to lower
The energy market is no stranger to 
subsidies, and power producers using 
fossil fuels have reaped the benefits far 
longer than solar. Jones said the solar 
industry would be able to maintain its 
market share if the ITC were to expire 
today. The cost of solar continues to 
drop and interested customers can still 
install systems at a lower lifetime cost 
without the tax credit than remaining 
with a non-renewable energy source.

“I like that it’s stepping down and 
not just going away immediately all in 

one go," he 
said. "I think the 
market can continue 
growing because the cost 
of solar continues to come 
down, but there’s no doubt that the 
market would grow at a faster rate if 
the tax credit were extended or if the 
step-down glide path were elongated.” 

But whether the ITC is renewed at 
a capacity higher than 10% — especially 
for the residential market — is a 
question of fairness, Jones said.

“I think there are a lot of folks 
in the solar industry who believe we 
should be asking for an extension of 
these tax credits, because oil, gas, 

nuclear — they 
haven’t given up 

any of their subsidies, 
even though they don’t 

need them anymore,” Jones 
said. “So, it’s an interesting debate 

within the solar industry, and more 
broadly about what should happen. 
What’s the best policy to the United 
States? What’s fair?”

Namasté has experienced 
disappearing subsidies at a state and 
local level. The company primarily 
completes residential installs in 
Colorado but also works in the 
commercial and utility markets. Not 
limiting itself to a single market 
segment has been part of Namasté’s 
strategy to stay profitable while 
adapting to various fading subsidies. 
But there has always been the federal 
tax credit to fall back on, and now with 
the end in sight, companies have to 
find cost savings elsewhere.

The market uncertainty 
accompanying the step-down is 
reflected in the conclusion of a National 
Renewable Energy Laboratory (NREL) 
report released in 2016 that studied 

i think the market can continue growing because the 
cost of solar continues to come down, but there’s 
no doubt that the market would grow at a faster 
rate if the tax credit were extended or if the step-
down glide path were elongated.

Starting in 2022, the federal 
ITC expires for residential 

solar, meaning homeowners 
installing a solar system 
will not be able to take 

advantage of the tax credit. 
Namasté Solar

Business - SPW 05-19 V4 FINAL.indd   12 5/20/19   8:06 AM



Introducing RBI Solar Sunflower™ Single-Axis Tracker

• One Size Foundation Throughout Array
• No Special Tooling Required for Install
• Over 200 MW Deployed
• Terrain Following Capabilities

We're Chasing

Sun
THE

2018 Solar Power World Leader in Mounting and Racking 

www.rbisolar.com  I  513-242-2051  I  info@rbisolar.com  I  @rbisolarinc

RBI Solar | SPW 03-19.indd   13 5/20/19   10:01 AM



1 4  SOLAR POWER WORLD       5 • 2019      

SPW

the impact of tax credit renewals in 
renewable energy. It says the long-
term effects of a renewable tax credit 
like the ITC are difficult to estimate 
with unpredictable natural gas prices 
and the falling cost of solar power.  

“Start planning for [no federal 
tax credits] now. My guess is that 
the vast majority of companies are 
already doing that, but start planning 
for it now,” Jones said. “Start talking 
about it with your customers, letting 
them know that this is going to 
happen. Each company only has a 
certain amount of capacity to get 
installed before the end of the year, 
so customers need to sign up to 
make sure they reserve a spot.”

Not overcommitting to projects 
in 2019, keeping an eye on overtime, 
having installers take vacation time 
earlier to address the rush they’re 
going to experience at year’s end 
— to Jones, these are the types of 
considerations companies should be 
making now to save on resources 
and get the most out of the ITC in its 
current state.

‘Stand on our own two feet’
Jim Lamon, CEO of DEPCOM Power, 
acknowledged that the ITC has been 
pivotal in putting utility solar output 
years ahead of where it would be 
without the tax credit. However, he 
believes the renewables ITC doesn’t 
need to be reinstated for much 
longer. 

“We’re not a believer of it long-
term. We believe that just like other 
forms of electrical production on 
the grid that we need to ultimately 
be unsubsidized. Or we need the 
same ITC treatment as other forms of 
production, and those take varying 
aspects, but certainly less than 30%,” 
Lamon said. “Now, we wouldn’t push 

International Attachments is the leading supplier of Demolition Equipment 
for the USA and Canada.With Free Delivery in USA and a 3 Year Warranty on 

all our products you will be sure we can help improve your job.

3030 North Rocky Point Dr. West    Suite 150    Tampa, FL 33607
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back against a one- or two-year extension, but 
we just don’t think that it should be in place 
forever.”

In DEPCOM’s view, utility solar would have 
happened eventually, and the ITC undoubtedly 
kickstarted it. The strong beginning of the U.S. 
utility-scale market in 2008 is due to the ITC's 
unveiling two years prior. 

Lamon anticipates that component costs 
will continue to become more economical and 
module efficiency will continue to improve. 
DEPCOM has seen cost savings during the ITC’s 
time due to the industry’s rapid technology 
improvements and efficient installation 
techniques—all of which continue to drive the 
overall cost of solar down, making it a low-cost 
energy option during peak demand times across 
the grid.

Lamon points out that DEPCOM’s energy 
guarantees reflect the utility solar industry’s 
proven track record, giving the investment 

community certainty and resulting in the overall 
decrease in the cost of project capital. 

To prepare for the ITC ramp down, 
the company remains committed to its low 
overhead, zero-debt business structure and 
continued strengthening of the company’s core 
services: development, support, procurement 
of American-made equipment, in-house 
engineering, construction and operation and 
maintenance of arrays services for its utility solar 
customers. 

“As an industry, we need to stand on our 
own two feet,” Lamon said “We’re capable of 
doing that now with this ramp down in place. If 
[the ITC] went away today, it would hurt, but the 
industry’s adjusted itself to be ready.”

Any campaigns to re-enact the ITC are 
expected to happen closer to the fall election 
season. Although renewables have seen support 
on both sides of the aisle, the fate of the solar 
tax credit remains in the hands of legislators. SPW

DEPCOM Power O&M 
workers stand near 
a utility-scale solar 
array. While the solar 
EPC does not retain 
ownership of projects, 
CEO Jim Lamon has 
said the ITC was 
a catalyst for the 
utility solar market. 
DEPCOM Power
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The solar industry can't grow to the scale it aspires to without 
help from allied industries. Like water and sun to flowers, 

solar must be fed by electricians, inspectors, real estate agents and 
every other industry that touches it in order to flourish. 

Solar PV installers were the fastest-growing job in the country 
in 2018, according to the Bureau of Labor Statistics. But despite that 
powerful news, there is a hiring problem in the solar industry. The 
Solar Foundation found in its "2018 National Solar Jobs Census" that 
a high number of companies reported it was “very difficult” to hire 
qualified workers. 

Bringing awareness to workers in allied industries with 
transferable skills — like those in construction or roofing — is one 
important way to help keep the solar workforce growing.

Easing solar adoption from the top down
Solar installations in every sector — residential, commercial or utility 
— do not exist in a vacuum. They affect the communities where 
they're installed in many ways. Code officials must know how to 
permit the installations. Firefighters must know how to disconnect the 
systems in case of emergencies. Appraisers and realtors must know 
how to properly value rooftop solar systems when it comes time to 
sell homes. And the list goes on. 

Bringing those different industries into the conversation early on 
ensures solar can be integrated into a community as seamlessly as 
possible. 

"If we are to realize these clean energy goals that we all 
have, literally every profession is going to be in some way maybe 
not touched by solar, but by some clean energy or sustainability 
competency that they need to have [or] consciousness they need 
to bring to their work. It's not going to be just people working 
in the energy field thinking about these issues," said Laure-
Jeanne Davignon, VP of workforce development for the Interstate 
Renewable Energy Council (IREC). 

Davignon said it's important for the solar industry to be part of 
the conversation when allied industries are discussing topics that 
will eventually affect solar — whether these talks are about technical 
issues, safety issues or anything else related to it. She added 
that these other industries "have the ability to make or break our 
market," in the form of too-restrictive solar permitting due to lack of 
understanding or other factors. 

"As solar grows in new states, our partnerships with those allied 
industries are super important. It's an adjustment for roofers when 
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We are all kind of sharing a group of customers. 
The more we know about each other, [the more] 
we can support each other’s work and coordinate 
better together in regard to providing services to 
the clients that we share.

solar panels are now on a roof that 
they need to fix. It's an adjustment for 
firefighters to address and utilize those 
spaces, and I think folks would rather 
be informed and engaged earlier on 
than later," said Erika Symmonds, VP 
of workforce development and service 
learning at GRID Alternatives.  

She also sees this engagement as 
mutually beneficial for the end-users. 

"Allied industries have customers. 
We are all kind of sharing a group of 
customers. The more we know about 
each other, [the more] we can support 
each other's work and coordinate 

better together in regard to providing 
services to the clients that we share," 
Symmonds said. 

While solar power's potential is 
becoming more mainstream, due in 
part to media coverage, renewable 
energy commitments and mandates at 
local and state levels, the installation 
logistics, safety and value of solar 
still remain a mystery to many. 
Misinformation coming from the highest 
level of government adds to this 
roadblock, so the industry itself must 

work to engage allied industries and educate them on the facts of solar power. 
"We also want these allied professionals to understand that we are part of 

the solution when it comes to safety and ensuring that professionals have the 
competencies they need to interact with solar technology," Davignon said.

Expanding and diversifying the solar workforce
There is a skilled labor shortage in the United States, and solar isn't exempt from 
that despite its fast-growing, well-paying jobs. 

"In order for the solar industry to grow, we need a strong workforce," 
Symmonds said. "There are folks in allied industries who can be recruited into the 
solar industry and bring a lot of skill to it."

Not only does expanding the reach of the solar workforce benefit the industry, 
it also benefits job seekers. Symmonds sees construction and utilities as the two 
industries with the most transferable skills to solar. 
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Underemployed communities have 
the most to gain from allied industry 
cooperation. Symmonds said in today's 
economy, workers switch jobs relatively 
frequently. She's found that including 
solar in the toolkit of underemployed 
construction or energy-related workers 
can help them be "as adaptable as 
possible so you can maintain finances 
and go with the ebbs and flows of the 
economy."

"I think exposure to an education 
on related and allied fields is an 
opportunity for career exploration, 
but also recognizing the talent that 
you have and how it relates to other 
industries so that you can make 
yourself marketable in different 
spaces," Symmonds said.

Davignon said one way to increase 
awareness of solar jobs and bring 
more diversity to the industry is for 
solar groups to partner with advocacy 
and job placement groups like 
Community Action agencies, workforce 
development boards and more. 
Veterans also tend to have transferable 
skills for installation jobs, so engaging 
vet services groups can be fruitful. 
She said when the baseline training of 
allied groups is sound, it's just a matter 
of making connections with the right 
groups and doing the matchmaking.

Career opportunities in solar are of 
course not limited to installers on the 
roof alone. 

"The most visible occupations 
definitely do not tell the full story, and 
so that's why IREC produces things like 
the Solar Career Map," Davignon said. 
"This is endemic to the trades. When 
people say ‘trades,’ you envision your 
plumber, someone like that. A lot of 
these trades now, they're still hands-on, 
but they're highly technical."

Davignon said that there are plenty 
of great career opportunities for skilled 
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laborers in solar, but there are also 
plentiful desk jobs for other important 
segments of the industry.

 
Strategies for allying 
Just as the solar industry has many 
trade associations, advocacy groups 
and other uniting organizations, other 
allied industries do too. Davignon said 
when IREC sets out to engage with 
another related industry, it tries to do so 
in partnership with organizations that 
are already established, whether that's 
other trade associations or organized 
labor groups.

"We're very conscious that there's 
already workforce frameworks in place," 
Davignon said. "There are things like 
certification and other elements that 
have been put in place by the subject 
industry to ensure the quality of their 
own workers, and it behooves the solar 
industry to fit in to the existing game 
vs. try to create our own pathways for 
these organizations." 

One way IREC has used this 
integrative model is through micro-
credentialing — an easy way to make 

solar an "add-on" skill for related professions. An example of this strategy is IREC's 
partnership with the National Apartment Association, where IREC added an energy 
efficiency micro-credential to the group's existing certified apartment maintenance 
technician track. The add-on credential covers everything from recognizing 

when energy efficiency maintenance is needed 
to sourcing contractors to communicating with 
residents about energy efficiency. This strategy 
could be used similarly with solar, adding solar 
installation as an add-on skill for roofers or 
builders or other related fields.

"There's just amazing flexibility and a lot 
you could do for professions that don't need 
a NABCEP certification in solar — they need 
a tight subset of add-on skills to their existing 
competencies to help them inspect a solar system 
or whatever the case may be," Davignon said. 

Symmonds said, from a workforce development 
angle, the key to engaging allied industries is 
to work with these allied organizations when 
developing training programs to maximize 
resources. She said it's important to be present at 
allied industry conferences and other gathering 
spaces as well as invite allied industries to solar 
events to start important conversations there. 
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"When energy folks come 
together overall, it's a good thing to 
do — understand each other, see 
the overlaps, have conversations," 
Symmonds said.

Pete Jackson, chief electrical 
inspector for the city of Bakersfield, 
California, is a shining example of 
a cross-trained worker in an allied 
profession. He's a solar supporter 
and has an array on his own roof, 
but he is a traditional electrician by 
training. He finds himself in the middle 
ground between the solar industry and 
the important closely allied industry of 
electricians and has seen the struggles 
and successes of bridging the gap for 
mutual success. He personally works to 
ally the professions by leading trainings 
on solar energy for other inspectors. 

Jackson said the solar and electrical 
industries are still working through a 
culture clash that started when the 
‘cottage’ industry of solar suddenly 
became big business. He's a member 
of multiple electrical organizations, 
including the International Brotherhood 
of Electrical Workers (IBEW) and the 
International Association of Electrical 
Inspectors (IEIA).  

"In this state, we're making 
changes in our electrical organizations 
and our inspector organizations and 
creating some new ones that include 
the solar industry so that we're all in 
this together," Jackson said. "I think 
one of the weaknesses of professional 
organizations out there is everyone has 
one, they all join it, but they don't talk to 
the other organizations — they just talk 
to themselves."

He and others at IAEI have 
encouraged solar installers to join 
the group and come to meetings to 
have their point of views heard. He's 
also worked with renewable energy 
advocates to form a new group for 
solar stakeholders and allied industries 
called the Sustainable Energy Action 

Committee, comprised of installers, manufacturers, 
inspectors and more. The group's mission is to help 
California meet its ambitious RPS goals. Jackson 
thinks the state level has the most promising 
potential for allying the various groups that have a 
shared interest in energy. 

Jackson said the solar industry has some work 
to do in the realm of collaboration with various allied 
entities as it grows into a large national energy 
source. 

"They always feel like they're being persecuted 
and punished and inspectors are mean to them and, 
given, a lot of inspectors in jurisdictions don't know 
what they're doing when it comes to inspection of 
these systems, so I agree that's a problem and one 
I'm doing all I can to fix," Jackson said.

He said although solar is a relatively new 
technology, the problems the industry faces in 
integrating into the traditional electrical system 
aren’t new. So it could stand to learn from closer 
relationships with inspectors and electricians — and 
solve problems early on instead of taking them to the 
legislature as a first step.

"I have some ideas that I think would be more 
effective than getting legislators who know nothing 
about technology just to pass a law," Jackson said. 
"I'm not saying that legislation is not a critical part 
of the process, of course it is, but for proper things, 
for proper elements, not necessarily for technical 
elements and inspection and safety and all that."

He thinks a better strategy is engaging with 
inspectors on a personal level and working together 
on solutions. As the brand-new technology of energy 
storage enters the mix on a large scale, engaging 
every allied industry that touches solar-plus-storage 
will become even more important to both workforce 
development and industry viability. SPW

In this state, we’re making changes in our electrical 
organizations and our inspector organizations 

and creating some new ones that include the solar 
industry so that we’re all in this together.
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The test bed of saffron in front of 
the solar array at Gervais Family 
Farm begins to bloom. Peck Solar

About 150 people a day move to 
Austin, Texas, and developers have 
looked eastward to give these new 
residents proper housing. East of the 
city are highways and undeveloped 
land — forest, rolling green hills and 
wildlife sanctuaries. But emerging 
from this land is a 7,500-home, master-
planned community called Whisper 
Valley.

It will be comprised of seven 
villages that will be built in phases 
on plots of more than 2,000 acres of 
Texas land, with sections designated 
for residential and mixed-use homes 
as well as planned retail spaces. 
Shared spaces like a wellness center, 
swimming pool, organic gardens and 
700 acres of open space will also be 
available to Whisper Valley residents. 
There will even be a middle and 
elementary school in the development.

Whisper Valley is a reported $2 
billion, 15-year project that broke 
ground in July 2017. What makes 
it remarkable is not only the sheer 
number of houses being built, but that 
all of them are capable of zero carbon 
output. 

“This project is massive,” said 
Steve Elmore, VP of business 
development at Francis Solar, the 

company that will install solar on all Whisper Valley 
homes. “There are home builders that offer standard 
solar, sure, but 7,500 master-planned homes is massive. 
This project is in Texas. When it comes to solar markets, 
Texas is never on anyone’s mind. But there’s incredibly 
low-cost electricity here in Texas and most of the south.” 

The state lacks subsidies for solar, but the developer 
can promise some initial ROI through the federal 
investment tax credit for early home buyers.

When completed, the solar arrays on the homes 
here will add up to a combined output of 37.5 MW. Along 
with solar PV, each home will use geothermal energy. 

‘Net-zero capable’
If Whisper Valley homeowners practice proper energy 
usage, they’ll have a much lower electric bill. In addition 
to renewable energy, the houses are pre-wired for 
electric vehicle charging stations, and have Google Fiber 
high-speed internet and Nest security systems. Prices 
for a home in Whisper Valley start in the low $200,000s 
and go up from there, and the fees for the solar and 
geothermal systems are packed into a single mortgage.

Francis Solar is tackling the thousands of solar 
home installations over nearly a decade with a flexible 
approach, out of necessity, and in-house management 
software. The program tracks each active and completed 
install down to what components were deployed and 
includes pictures of progress, too.
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A street view of houses 
at Whisper Valley. 

Each home is outfitted 
with solar panels, a 
geothermal system, 

Google Fiber internet, 
a hookup for an electric 
vehicle charging station 

and a Nest home 
security system. 

Whisper Valley
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“I can pick one [home] randomly 
that’s in construction right now and I 
can see right here that the flashings 
are completed,” Elmore said. “I 
have every single data point about 
every single home. I could tell you 
exactly how many kilowatt hours it 
will produce, how many panels on 
which group and what type of rail 
arrangements. I have photos of every 
single step that’s been taken.”

Francis Solar has 80 different 
rooftop installation designs that 
can apply to a single floor plan of a 
Whisper Valley home. With the layout 
options available to buyers, and 
interfacing with five different home 
builders, the resulting number of 
possible floor plans is in the hundreds. 

So, keeping component counts down 
and working with proven products is 
necessary to maintain uniform kilowatt 
output per home and streamline 
installations, Elmore said. 

“There’s a lot of ideas of the week 
out there in terms of racking. That’s 
where a lot of innovation is trying to 
happen, and maybe on a boutique 
basis, a lot of that is very interesting,” 
he said. “But in a community that has 
to be built consistently and at a low 
cost and a high standard and high 
warranty over the next decade, that’s 
totally different. At the risk of being a 
little cheesy here, it’s the difference 
between a pop song and The Beatles, 
and we kind of needed The Beatles 
here.”

The installer formed a product 
partnership with Quick Mount PV 
and is using its QRail and L-Mount 
mounting and racking systems on all 
homes. The mounting and racking 
system has sold over 14 million units 
with a roof flashing that has no reports 
of leaks, and has a 25-year warranty, 
which were big selling points for 
Francis. 

“We think about the crews that 
Francis Solar puts on the roof — how 
they have to manage the project — 
and in this case put thousands of 
shingle mounts on the roof, and how 
to do it quickly while also making sure 
that they’re installed correctly,” said 
Yann Brandt, CEO of Quick Mount PV. 
“That’s a never-ending process for us.”

A map of what villages will 
comprise Whisper Valley. 

Whisper Valley
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The arrays also include Canadian Solar CS6K 275-watt 
modules, Fronius inverters and Tigo Energy optimizers. Each 
array is energy storage- and EV-charger-compatible.

Looking forward
As the Whisper Valley project progresses, construction will 
begin on multi-family units, and the developer is considering 
using larger, shared PV systems to help power them. 

“We feel like we’ve grasped the model from the single-
family perspective,” said Douglas Gilliland, president of 
project developer Taurus of Texas, a branch of Taurus 
Investment Holdings. “Now we’re looking at multi-family and 
right behind that will be designing our first village of retail 
services and commercial services and we’ll be bringing 
the same commitment to green investment to that as well. 
The entire community will embrace that lifestyle on that 
technology.”

Gilliland said the developer took inspiration from the 
California legislation mandating all new homes be built with 
solar power. 

“The real estate industry needs to keep evolving. We’re 
stewards of the land. We’re also the agent of change inside 
cities,” Gilliland said.

If successful, the Whisper Valley model could be the 
beginning of a trend toward net-zero homebuilding, with or 
without a state mandate. SPW

Francis Solar was contracted to install a rooftop 
solar array on every home in the Whisper Valley 
development. Upon completion, the total solar output 
will be an estimated 37.5 MW. Whisper Valley

Freshly built homes 
in the Whisper Valley 
development east of 
Austin, Texas, sport rooftop 
solar arrays. The net-zero 
capable community will 
boast 7,500 homes upon 
completion. Whisper Valley

Residents of Whisper Valley will have 
access to 700 acres of green space 
and parks, community pools, wellness 
centers, schooling and shopping 
districts within the development. 
Whisper Valley
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Garbage in, garbage out: The importance of 
understanding solar energy production calculators

SOLAR ENERGY INTERNATIONAL
CONTRIBUTOR

There is a common phrase in the world 
of data and systems management: 
“Garbage in, garbage out.” If the data 
being put into a system is inaccurate or 
garbage, then that is exactly what you'll 
get as an output. 

Solar developers, EPCs and 
financiers want to see accurate energy 
production models during the feasibility 
study stage of potential projects, so 
it is crucial for solar professionals to 
understand the software tools and 
calculators used in energy production 
estimates.

The first software platform many of 
us in the solar industry are introduced 
to is NREL's PVWatts Calculator. 
The PVWatts Calculator allows 
users to easily develop estimates 
of the performance of potential PV 
installations. It is a great tool to get 
your feet wet on basic PV system 

performance estimates, but when you 
begin work on projects requiring more 
detailed reports, you'll want to graduate 
to software platforms like PVsyst. 

PVsyst is a software package for 
the study, sizing and data analysis of 
complete PV systems. It deals with 
grid-connected, stand-alone, pumping 
and DC-grid (public transportation) 
PV systems, and includes extensive 
meteorological and PV system 
component databases. PVsyst is 
used by many designers and solar 
professionals across the industry.

Whether using PVWatts or PVsyst, 
there are many default settings that 
may not be the most accurate to use. 
Many default settings are precise 
to your general location, using local 
weather patterns, environmental 
conditions and average solar 
equipment specifications. But default 

settings won't always apply to your 
particular system and may throw off 
your calculations. For example, PVWatts 
uses a default value for shading even 
though you may not have shading 
in your particular situation. This will 
have a huge effect on your production 
estimates.

Environmental and PV equipment 
component factors that are even 
slightly off can result in inaccurate 
production estimates and financiers that 
are displeased with underperforming 
systems, especially if there are 
production guarantees. The project 
designer will take the heat, and this is 
not an ideal situation to be in.

As a solar professional, 
understanding how to use these 
software tools at a very detailed level 
is a crucial part of your professional 
development. To help people new to 
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Listen to a podcast from SEI on this topic 
on SoundCloud and solarpowerworldonline.com

the industry and new to using software tools like PVsyst, Solar Energy 
International (SEI) developed a short course targeted at beginning 
users. The course "CE524: PVsyst for PV system production modeling" 
was developed to explain how to create accurate production estimates 
for any sized PV system. In this online course, students learn how to 
find and import correct meteorological data, create system variants 
and accurately define the orientation, shading scene and detailed 
system losses. Students are confidently simulating production and 
printing reports to share by the end of the course.

In order to keep project developers and financiers happy and 
keep growing your professional solar career, it is critical to have 
correct reports and design plans. The first step to getting it right is to 
be trained on accurate data methods. Keep the garbage from going in 
and you will have a high level of confidence that your designs will be 
cranking out clean and reliable energy for decades to come. SPW
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BUT SCIENTISTS HAVE SOLUTIONS
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Smart inverters expand 
opportunities 

for more distributed resources on 
the grid. But the internet-enabled 
communications that allow smart 
inverters to work with the grid also 
open the door for something sinister. 

Cybersecurity issues increase as 
inverters get smarter, and the threat 
level will only rise as solar makes up 
more and more of the energy mix — 
which will accelerate even more rapidly 
with California's 2020 mandate of solar 
on all new homes.

Scientists at Lawrence Berkeley 
National Lab have been working on 
solutions to combat cybersecurity 
threats on smart inverters since 
2016. They've found some promising 

solutions to inevitable hacks, but also 
some serious challenges that come 
with the growing proliferation of smart 
inverters. 

 
The threats that come
with smart inverters
Any device connected to the 
internet could be in danger of being 
hacked, even smart inverters. They 
communicate with the grid to perform 
voltage management functions 
autonomously, using internet-
connected software. When used for 
good, this means smart inverters can 
regulate the voltage of power feeding 
into the grid in such a way that no 
damaging fluctuations occur. But if 
hackers gain control of smart inverters, 

they could potentially feed bad settings 
into the software and throw the voltage 
out of control, leading to brownouts or 
blackouts in extreme cases, according 
to Dan Arnold, research scientist at 
Berkeley Lab and one of the leads on 
the inverter cybersecurity project. 

If only a few inverters had bad 
voltage settings programmed, the 
grid likely wouldn't feel much of an 
impact. But when bad software is 
controlling a large aggregation of smart 
inverters and moving their voltages 
simultaneously in the wrong direction, it 
could cause the grid to collapse.

Inverter manufacturers can take 
precautions to ensure cybersecurity 
on their end, but when the internet 
is involved and there aren't  

Technology, Inverters - SPW 03-19 V4 FINAL.indd   33 5/20/19   8:39 AM



3 4   SOLAR POWER WORLD       5  • 2019        www.solarpowerworldonline.com

communication standards in place from 
Day 1, hacks become inevitable.

"How I frame our research is, we're 
asking the question, 'What if those 
mechanisms fail and somebody does 
gain access to large populations of 
inverters? What damage could they 
do?'" Arnold said.

Depending on who you talk to, that 
damage could range from moderate 
to "the sky is falling," he said. Damage 
to the grid would vary based on the 
sophistication of the attack. At the 
local level, a population of inverters 
introducing voltage oscillations to 
the system could bring voltage down 
and damage sensitive loads on the 
distribution grid. At a wider scale, a 
well-coordinated attack over large 
areas of the grid could harm the 
sub-transmission and transmission 
systems, leading to widespread 
blackouts.

Arnold said these attacks could 
come from either individual hackers 
or unfriendly foreign governments 
looking to disrupt America's grid. 
Utility officials he's spoken with are 
most concerned about cyber threats 
following natural disasters. Utility 
resources are always overburdened 
in the aftermath, prioritizing fixing 
downed powerlines and important 
regulation equipment. Distributed 
energy resources like solar might 
be called on to fill the energy gaps 
in the meantime, so the stakes are 
high for them to operate correctly. If 
inverters were compromised in this 
scenario and low voltage caused 
them to trip and disconnect from the 
grid, the whole grid could go down 
and stay down.

If the grid does go down, it could 
take time for utilities to determine when 
it's safe to reconnect the compromised 
parts. 

 "Utilities are very hesitant to 
reconnect parts of the system if they 
are just going to go down again if a 
cyberattack is still there," Arnold said. 
"We really want to avoid the collapse 
of the system and facilitate speedy 
reconnection."

 
The Berkeley Lab solution
Arnold and his co-project lead and 
staff scientist at the lab, Sean Peisert, 
have discovered a relatively simple 
and effective solution to fighting 
cyber threats to smart 
inverters — using other, 

uncompromised smart inverters to 
neutralize cyberattacks. 

Two smart inverters connected at 
the same point in the grid look like one 
big inverter from the grid's perspective. 
This allows them to work in tandem to 
regulate voltage. 

"If somebody rolls out bad settings 
to one of those inverters, then the 
slopes of that particular inverter’s 
control curve are going to increase. 
But at the same time, we could reduce 

the slopes of the other inverter 
(its neighbor), and then the 

overall curve would 
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be unchanged, even though one inverter has been hacked," Arnold 
said. "And we've designed an approach that allows these inverters 
to individually make that decision — 'Should I reduce my slopes?' — 
without having to talk to each other or talk to some centralized entity.

"Our research has shown that even a very small reduction in the 
slopes of some of these good inverters could mitigate a wide variety 
of cyberattacks," Arnold added.

This solution's greatest strength is that it doesn't come with much 
overhead to implement. The software uses the functions already 
programmed in smart inverters to take note of when voltages are 
oscillating and respond with voltage settings that are less aggressive. 
The Berkeley Lab scientists' software solution can be housed inside 
individual smart inverters, on a utility's back-end system or inverter 
manufacturer's back-end system.

"You don't need a sophisticated communications network that 
has to activate when an attack takes place. You don't need a large 
coordinated response. The individual inverters respond on their own, 
and it's the aggregate response of the system that mitigates the 
attack," Arnold said.

Our research has 
shown that even a very 
small reduction in the 

slopes of some of these 
good inverters could 

mitigate a wide variety 
of cyberattacks.
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The neutralizing approach works, 
but the challenge lies in rolling it out to 
the industry. Arnold said he would be 
interested in exploring the possibility of 
adding this software as a requirement 
to the IEEE 1547 smart inverter 
standard and Rule 21 interconnection 
mandate.

"If that is not enough of an 
incentive to get inverter manufacturers 
to behave correctly, then I would like 
to see PUCs or utilities come down 
and impose some steeper regulations," 
Arnold said. 

 
The manufacturer's responsibility
 Arnold said he realizes inverter 
manufacturers are in a tough spot 
because they face increasing pressure 
to open their systems to be controlled 
remotely. But they need to be 
cognizant that doing so comes with 
cybersecurity risks.  

"Manufacturers should just 
follow best practices for ensuring 
communication and they should 
particularly pay attention to how 
secure their back-end systems are," 
Arnold said. 

These back-end systems, used for 
aggregating their inverters and selling 
them to electricity bidding markets, can 
be very tempting targets for attackers, 
since it's one location to target and 
bring down a large swath of inverters. 
He said those systems in particular 
need to be extremely secure. 

Morningstar Corporation 
manufactures inverters mostly for the 
off-grid market, but these inverters are 
still connected to cellular networks, 
so cybersecurity precautions are 
necessary, said Brad Berwald, product 
director for the company. Morningstar 
plans to make its inverters more grid-
interactive and software-defined in the 
near future, too. 
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"We're seeing so much more 
cellular and even satellite connectivity. 
Just because we're off-grid doesn't 
mean we're disconnected,” Berwald 
said. “We fully intend to provide just 
as much of a robust security platform 
for off-grid as we would for grid-
connected."

The company prioritizes 
cybersecurity and follows ISO 
information technology standards 
in every step of its supply chain, 
from the firmware to the cloud. 
In pre-manufacturing, the 
firmware is pre-encrypted 
and programmed to the chip 
in an independent, secure 
facility. The chip can detect 
tampering in the future, too. 
Morningstar Corporation's 
inverters come with a 
hardware lockout set as 
the default, so even though 
authorized entities can upgrade the 
firmware remotely, unknown sources 
can read the firmware but cannot make 
changes unless the lock is taken off 
manually. 

"If someone did attempt to try to 
get through this secure boot and write 
something to it, which they would not 
be able to do, it will actually detect that 
and flag that an unauthorized attempt 
was made at trying to put the chip into 
a boot-load mode," Berwald said. "So, 
we not only prevent it, but we also are 
notified if that occurs."

Morningstar is also developing 
cloud-based software called Envision 
to enable grid communication. The 
cloud service would be hosted on a 
private server and encrypted.

Berwald thinks most sophisticated 
inverter manufacturers are taking 
similar security steps, but that 
smaller off-grid companies may be 
less equipped to add this amount 

of protection. He said many of the 
security steps Morningstar has in place 
is handled by the data partners it 
chooses. 

"In the era of cloud connectivity 
and data partnerships with a lot of 
these hosted virtual services, a lot of 
this is part and parcel of our product, 
but it is a carry-through from the 
partners that we choose," Berwald said.

Like Morningstar, Fronius also 
follows ISO standards for IT security. It 
employs security experts continuously 
improving security measures to meet 
changing requirements. 

"We conduct internal security 
testing as well as penetration testing 
with external partners to identify 
potential vulnerabilities," said a Fronius 
spokesperson. "Based on these test 
results, we issue software updates 
or improve other security measures. 
Furthermore, customer feedback or 
insights shared by other third parties 
are analyzed as well and trigger 
software updates and other security 
measures."

The spokesperson said Fronius 
supports the SunSpec Alliance's efforts 
to establish industry-wide standards 

We fully intend to provide just as much of a 
robust security platform for off-grid as we 

would for grid-connected.
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for inverter cybersecurity, and that a 
standard will be even more critical 
when the next phases of California's 
Rule 21 go into effect, requiring more 
remote-control inverter functionalities.

"In order to ensure highest security 
levels for our customers, we take a 
holistic approach and not only look 
at our devices and servers but also 
communications between them. In 
addition, we provide guidelines to 
customers on how they can secure 
their networks, e.g. by using safe 
passwords, firewalls and router 
settings," the spokesperson said. 

A Yaskawa Solectria spokesperson 
said the company also uses 
authentication and encryption in its 
inverters and performs penetration 
testing to verify its cyberattack 
mitigation efforts are sound.

Enphase Energy has always viewed 
its microinverters as connected, IoT 
devices, according to a spokesperson, 
so the company has prioritized 
cybersecurity and devised stringent 
procedures for development, testing 
and operations. Its engineering team 
includes security architects and 
engineers who work on hardening 
existing products against cyber threats. 
Each inverter contains cryptography 

blocks and 
intrusion 
mitigation 
features as well 
as the ability to 
send encrypted 
software updates 
if necessary. It also 
provides end-to-end 
encryption of all information sent 
between microinverters in the field 
and Enphase’s back-end system, 
and the company’s security team 
conducts continuous cycles of iterative 
penetration testing on all devices.

“Beyond testing, Enphase invests 
in the personnel and tools designed 
to ensure that the company’s security 
posture remains strong and that we 
can continue our endeavor to deliver 
secure energy products and services,” 
said a spokesperson. 

The challenges that remain
Legislators have shown concern for 
inverter cybersecurity by moving to 
ban Huawei from selling inverters in 
the United States. In February, 11 U.S. 
senators wrote a letter to Department 
of Energy Secretary Rick Perry and 

former Department 
of Homeland Security 
Secretary Kirstjen 
Nielsen asking for 
a ban on the sale of 

Huawei solar products 
in the United States “to 

protect U.S. electrical systems 
and infrastructure" due to "concerns 
with the company's links to China's 
intelligence services."

"For a very long time now, there 
have been suggestions that there 
have been many manufacturers out 
there that have been tempted by 
governments to put some sort of 
backdoor in their software or hardware, 
whatever it happens to be," said 
Berkeley Labs' Peisert. 

Arnold said it'd be great if 
legislative solutions could prevent 
inverters from having back channels to 
allow bad settings, but it's not entirely 
necessary to get congresspeople 
involved. Even if the entire Huawei 
inverter fleet in the United States 
was compromised, the Berkeley Lab 
solution could still help minimize  
the danger. 
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However, that approach only works if there are trustworthy, 
uncompromised inverters able to mitigate harmful voltage 
oscillations in others. 

Even though inverter companies appear to be doing their 
due diligence to prevent supply chain vulnerabilities from 
infiltrating their products and minimize other bugs that could 
be exploited, it's still impossible to know which companies are 
the most trustworthy, or how secure and robust each of those 
products is.

"I'm not seeing any groundbreaking work in the power 
industry on this," Peisert said. "I wish I could say otherwise."

Arnold said the scariest aspect of the modern age is 
exposing devices to the internet and allowing remote firmware 
updates to take place. He said a device could be in security 
compliance with correctly installed software, and hackers could 
still break into the channels meant for rolling out normal, safe 
updates and install bad software instead. 

"This is just a darn hard problem because even if you take 
out the fact that there might be a particular vendor of a system 

that's legit, it doesn't mean that somewhere else 
along the supply chain, there isn't a vendor that's 
malicious as well," Peisert said. "It could be upstream, 
for the people who are doing the packaging. It could 
be downstream, for the people who are building the 
sub-components. The whole issue of supply chain 
security is a problem far and wide."

Peisert said there's no good solution to that 
large-scale issue, but the work Berkeley Lab is doing 
on neutralizing threats can address some elements. 

He draws a parallel between equipment 
operating the power grid and the evolution of 
Microsoft Windows computers. When computers first 
began to be plugged into the internet in the mid-90s, 
they were constantly being hacked. Windows had so 
many vulnerabilities that virus scanners didn't stand 
a chance. In 2002, Bill Gates famously wrote a memo 
to the Windows team, basically telling them, "Fix this." 
And they did. 

"There has been no equivalent of the Gates 
memo for many other kinds of devices that are 
plugged into the internet," Peisert said. 

Manufacturers are constantly developing 
internet-enabled technologies meant to improve 
lives — from smart thermostats to smart doorbells, 
smart speakers and more. But sometimes these 
improvements are done without the appropriate 
protections being put in place first. 

"We've developed all of these things in a well-
intentioned way without thinking about security at 
all," Peisert said. "The ship has sailed on being able 
to do that a long time ago. Developing systems 
without security front and center that get plugged 
into the internet is a bit like driving a car without a 
seatbelt now. It's just ridiculous and you shouldn't be 
doing it."

Peisert said he hopes that moving forward, 
manufacturers will prioritize better development 
practices when building components that will interact 
with the electric grid, although there will still be 
a need for technologies that enable automated 
resilience and fault tolerance, like what Berkeley Lab 
has developed, because there's no way to eliminate 
all vulnerabilities.

"With the human out of the loop, things can 
get out of control very quickly when you have large 
aggregations of devices that are making decisions on 
their own," Arnold said. SPW
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There are many words used to 
describe unconventional solar PV 
technologies used on rooftops. Within 
the "building-applied" category — 
basically anything that isn't traditional 
solar panels attached to racks —terms 
like solar roofs, solar shingles and solar 
tiles are becoming more common, 
especially after Elon Musk and Tesla 
announced their solar roof idea in 2016. 
While the Tesla solar roof has yet to 
show successful application besides a 
few pilot installations, there are plenty 
of building-applied solar products on 
the market right now for homeowners 
looking for something different than the 
status solar quo.

An industry update on 
solar roofs, solar shingles and solar tiles

Rackless solar systems
There are two building-applied solar 
veterans that make what they call solar 
shingles but may be better described 
as small, rectangular solar panels that 
are installed without traditional racking 
systems. CertainTeed's Apollo II solar 
shingles are installed alongside asphalt 
shingles. The 63-W monocrystalline 
solar panels are about 46 in. long 
and 17 in. wide — bigger than asphalt 
shingles but smaller than traditional 
solar panels. SunTegra has two 
building-applied products, also using 
monocrystalline solar panels that are 

bigger than the surrounding shingles. 
The SunTegra Shingle is about 52 in. 
long and 20 in. wide and rates at 110 
W. The SunTegra Tile is also about 52 
in. long but 14 in. wide and produces 
70 W. The CertainTeed and SunTegra 
products are attached to the roofing 
deck for a sleek solar look not often 
achieved by elevated racks. 

Roofing manufacturer GAF has 
a solar system that similarly attaches 
to the deck. GAF's DecoTech system 
installs full-sized solar panels without 
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CertainTeed's Apollo II solar shingles. CertainTeed
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traditional racking in the middle of a 
roof, while normal asphalt shingles are 
still used along the perimeter. The GAF 
system offers low-profile aesthetics 
with a more traditional solar power 
output. 

Dow was a leader in "solar 
shingles" until it dropped out of the 
business in 2016. The original Dow 
Powerhouse product used CIGS 
thin-film solar cells mounted to the 
roof decking, with traditional roofing 
shingles or tiles around the perimeter. 
One of the larger problems with 
Dow's design was that the thin-film 
solar cells got very hot with little 
ventilation that close to the roof, so 
power output decreased. In 2017, 
national solar installer RGS Energy 
bought the Powerhouse brand from 
Dow and began marketing improved 
solar shingles, this time made with 
monocrystalline solar cells. The 41-in. 
long, 13-in. wide Powerhouse 3.0 solar 
panels have been rated at about 55 W. 
RGS Energy just recently announced 
it was ditching its residential 
installation arm to focus exclusively on 
Powerhouse solar shingle sales. 

One company that is still trying the 
CIGS thin-film route is flexible panel 
manufacturer Sunflare. The company 
brought prototype four-cell solar 
shingles to Solar Power International 
2018 and expects to have a finalized 
product by 2021 (as confirmed to Solar 
Power World). It's unclear by looking 
at the prototype shingles whether 
the product would be installed with 
traditional roofing shingles or as a full 
roof, but Sunflare said it will focus on 
new roof installations. 

Solar shingles and tiles
When solar shingles and solar tiles are 
sized to look like traditional roofing 
products, the result can be a more 
uniformly designed solarized roof. 
Luma Solar designs custom solar roofs, 
using 54-in. long and 15-in. wide, 65-W 
polycrystalline solar panels (or 75-W 
monocrystalline panels) connected 
together for the entire roof span. 
Similarly sized metal panels are used 
along the roof perimeter or where solar 
cells can't perform. The Luma solar 
shingles blend in with the non-solar 
metal panels for a uniform look.

DeSol Power Tiles also has a solar 
roof but uses individual polypropylene 
tiles similar in shape to traditional 
roofing tiles. An entire roof is installed, 
with some of the tiles having 17-W 
monocrystalline solar cells embedded. 
The tiles are screwed to battens on 
the roof plywood level. The roof looks 
uniform in design, although the solar 
tiles are shinier than the solid, polymer 
tiles. 

Tesla's solar roof — if we see more 
installations soon — is definitely the 

GAF's DecoTech product. 
GAF

A DeSol Power Tiles installation. DeSol
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more aesthetically pleasing solar tile choice. The 
company is manufacturing solar cells hidden behind 
tempered glass, and matching non-solar tiles are 
used along the roofing edge. Tesla's tiles are 14 in. 
long and about 8.5 in. wide, with an unknown power 
output. The solar tiles are manufactured in Tesla's 
Gigafactory in Buffalo, New York, that it also shares 
with Panasonic. It's assumed that the Solar Roof tiles 
use crystalline silicon cell technology from Panasonic. 
Similar to other true solar shingle and tile products, 
Tesla's solar tiles replace an entire roof, so other, 
more traditional roofing tiles are not used. 

Solar roof
Another Silicon Valley hopeful called Forward 
has a unique solarized roof product 
that isn't solar shingles nor just deck-
attached solar panels. The company 
claims to make what it calls "solar 
roof panels" — long, skinny 
monocrystalline silicon solar panels 
that (in the case of Forward's metal 
roof offering) have optically enhanced 
glass fronts to camouflage into the roof 
or (in the case of Forward's tile roof 
offering) have individual glass tiles 
over top that concentrate the sun's 
rays. The solar roof panels, which 
have traditional aluminum frames, 
polymer-based backsheets and 
junction boxes, are about 21.5 in. 
wide and can be up to 18 to 20 ft 
long — all custom to the individual 
home's roof size, Forward CEO 
Zach Taylor told Solar Power World. 
The solar panels can't be seen from the 
ground, and the roof just looks like a normal 
metal or tile roof, with the invisible added 
benefit of solar generation. 

It is unknown how many actual Forward solar 
roofs have been completed in the San Francisco Bay 
Area since installation began in July 2018, and no 
photos of the roofs are available for publication. Solar 
Power World did speak with the company about its solar 
production methods but cannot confirm if installations 
have been completed. 

One thing is for sure, solar customers who 
prefer to have integrated roof designs have plenty of 
options, with more on the way in the near future. SPW

An expanded view of 
Forward's Metal roof.
Forward
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Mounting, racking companies develop money-
saving practices to avert cost of steel tariffs 
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Ground-mount solar supplier AP 
Alternatives has weathered a year of 
steel tariff costs by making spot buys 
when the market is at a lower price or 
by establishing a blanket cost. 
AP Alternatives

The solar industry has endured not 
one, not two, but at least three direct 
tariffs for the last year on imported 
goods that are essential in the 
manufacturing and deployment of PV 
systems. 

In addition to tariffs on solar panels 
and Chinese inverters, President 
Donald Trump’s administration also 
imposed trade tariffs of 25% for 
imported steel and 10% on imported 
aluminum in early 2018 in an attempt to 
encourage domestic purchase of these 
components and materials. The only 
countries exempt from the steel and 
aluminum tariffs are Australia, South 
Korea, Argentina and Brazil. 

The new steel tax has caused 
solar mounting, racking and tracking 
companies to adapt and seek out 
savings. With the tariffs, Trump sought 
to amend what he believed was a trade 
deficit. Instead, officials from solar 
companies interviewed for this story 
reported an initial price increase of 
about 30% in domestically produced 
steel that has just now started to taper 
off one year later. 

While inverters and modules are 
an obvious cost, steel is an overlooked 
aspect of solar arrays. It’s the primary 
material used for fabricating mounting 
and racking products, and although the 
tariffs are supposed to expire — with no 

set end date — a lasting jump in price 
is attached to the metal. Procurement 
prices have risen both domestically and 
internationally for steel and racking, 
and mounting companies have tried to 
adapt to the added costs. 

Working the market
When the steel tariff was imposed in 
March 2018, projects that were on 
the table for fixed-tilt solar racking 
provider AP Alternatives (APA) were 
put on hold. Every single APA product 
is made with galvanized steel that is 
mostly purchased in the United States. 
To account for the costs of the steel 
tariff, the company’s mounting and 
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racking products have increased in price by 
approximately 30%.

Aside from fabricating mounting and 
racking solutions, APA also offers installation 
services for its customers, many of whom are 
federal clients. These larger federal projects 
require all materials used to be manufactured 
and purchased in the United States under 
the Buy American Act. 

“Right now, we’re in the process of doing 
all of our blanket orders — our large steel 
buys — pretty much for the year, because 
we don’t really see an upward or downward 
trend that’s going to be a big swing either 
way at this point,” said Josh Von Deylen, 
CEO of APA.

With blanket orders, companies like APA 
— those that have large enough purchasing 
power — can lock a purchase price on steel 
for six months at a time. The buying company 
must also establish a quantity of steel and 
purchase that amount during the six-month 
period. 

The blankets are a locked-in cost, even 
if a company issues one when the market 
is at a particularly low or high price point. 
It’s an advantageous but risky buying ability 
for companies that purchase steel in large 
enough quantities. 

APA hasn’t been able to use blanket 
pricing consistently since the steel tariff 
was enacted. However, for the last several 
months, Von Deylen said the steel market 
prices have slowly declined and remained 
predictable after peaking at the end of 2018.

“But that being said, our president can 
make one decision that could change things 
overnight, and that is what is very damaging,” 
Von Deylen said. “When it’s something that 
we can predict, that we can see, that we can 
anticipate, that’s good. It’s just when drastic 
changes are made overnight, those are what 
really force everybody to scramble to come 
up with new plans.”

Von Deylen said since the solar project 
cycle can last anywhere from two to 12 
months, customers were returning after the 

POWER DISKTM
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tariff was in place to find their budgets 
had risen drastically.

“That’s very detrimental to a solar 
project, so we put quotes out there at 
what steel was based on our blankets,” 
he said. “Then when steel jumped 
basically within two, three months just 
through the roof, it was detrimental 
to a lot of our customers and APA 
really had to work with them on how 
to distribute and mitigate costs in 
those areas. We even took lower 
margins on a lot of projects simply 
because these are long-term 
customers and the projects just 
couldn’t pencil that pickup jump.”

The prospect of tariffs caused 
a higher jump in steel prices than 
when the tariffs were actually 
implemented, Von Deylen said. 
When the tariffs were put 
in place for solar modules, 
prices started falling because 
companies finally knew what 
was going on and could plan 
ahead.

“The main item with 
tariffs is actually the physical 
word itself: Tariffs,” he said. 
"It’s more of a scare for our 

industry than it is a major cost 
impact. You don’t know how 
the industry is going to react. 
What’s going to stop? What’s 

going to be put on pause? How 
much is it going to actually scare 
the industry and shake it up?” 

But luckily, those projects 
that were stalled in 2018 are 

coming to fruition in 2019. Von 
Deylen said it’s shaping up to be a 
record year, with projected output 
at quadruple last year — with some 

possible influence from the ramp-
down of the Federal Investment Tax 
Credit. 

Domestic steel
The intended purpose of the 

tariffs was to persuade companies to 
purchase steel from U.S. distributors. 
However, some solar mounting 
companies were already buying the 
metal domestically.  

“An added tax is a constraint, 
business-wise. The more our customers 
have to pay for things is not good,” said 
Ned Jansen, procurement manager at 
RBI Solar. “No one wants to pay more 
for anything that they do in their daily 
lives. It affects your disposable income. 
As a company, we’d rather not have 
the tariffs be there. I think it would 
make it more advantageous for our 
customers to want to do more in the 
solar industry."

RBI Solar, a mounting, racking and 
tracking solutions provider, purchases 
most of its steel domestically, with a 
small percentage imported. That was 
RBI’s practice prior to the Trump steel 
tariffs. 

“The supply chain remains strong,” 
Jansen said. “We do our best to buy our 
steel at the best price at the best time 
for our customers, but it’s all based on 
timing. If we have the opportunity to 
buy steel at a cheaper priced based on 
what it’s been trading at, we’ll do it for 
the customer.”

But that depends on whether a 
customer is ready to move forward on 

RBI Solar has historically fabricated its mounting solutions 
on a per-project basis, which has proven inconvenient for 
customers wanting to move forward on an array at a high 
point in the steel market. RBI Solar

Fabricated steel posts used for AP Alternatives mounting 
solutions are loaded onto a truck trailer. AP Alternatives
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a project. The U.S. steel market has seen an increase 
in prices relative to the 25% tax, with hundreds of 
thousands of tons of the metal traded daily. The 
fluctuating market makes buying hot-rolled steel 
at times either optimal or a loss. RBI Solar is at the 
whim of the customer and the domestic steel market 
since the company purchases the materials and 
designs and manufactures its mounting and racking 
products on a per-project basis. 

“It’s always guesswork — trying to understand 
when it’s going to be the best time to buy and 
what is not the best time to buy,” Jansen said. 

Pre-tariffed imported steel was inexpensive, 
and American mills were trying to keep up by 
producing better – or cheaper – steel than 
what Asian markets were making, Jansen said. 
That drove overall steel prices down. When 
the tariff came into effect, the demand for steel 
remained the same, but supply from international producers 
was expectedly down. 

Assembly of Quest Renewables’ QuadPod solar canopy system 
works into the night. The carport developer has attempted to 
avoid the costs brought on by the steel tariff by addressing 
installation practices. Quest Renewables
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The company capitalizes on low 
price points in the domestic steel 
market. RBI mitigates some of the 
costs brought on by the tariffs through 
vendor programs. With the company’s 
position in the racking and mounting 
market, RBI tries to absorb as much of 
the cost as possible, because, Jansen 
said, who the tariffs affect the most is 
the end user. 

At a design level, RBI is 
researching how to make the steel 
used in its mounting and racking 
solutions last longer, giving customers 
more value in their purchases. Jansen 
recommended that installers take a 
hard look at what mounting systems 
they’re using in certain regions, due 
to the amount of steel used in various 
models. Warmer climates can require 
less while colder areas require more 
steel. 

Finding savings elsewhere
The challenge solar canopy 
manufacturer Quest Renewables 
encountered at the advent of the Trump 
steel tariff was a sense of uncertainty. 
That uncertainty resulted in difficult 
solar project financing, and the volatility 
in the market resulted in short lead 
times, giving buyers only a 24-hour 
notice of projected steel prices.

“It created disruption, but not long-
term financial pain,” said Finn Findley, 
CEO of Quest Renewables. “As soon 
as people knew what the tariffs were 
like, then a lot of those projects came 
through. If they were financed, either 
the owner was buying the system, 
or they had gotten financing out of 
the tariffs and the project went right 
through.”

It took about a month for the steel 
market to become predictable again, he 
said. And like RBI, Quest Renewables 

purchases steel domestically. But the 
company has found cost savings to 
mitigate the tariffs by addressing other 
aspects of solar, namely installation. 

“I think one of the things that 
we’re doing that’s different, and we’re 
pushing more focus on it, is really 
looking at integrating all the steps of 
building solar projects,” Findley said. 
“Not just, ‘Can I get the least expensive 
electronics? Can I get the least 
expensive panels?’ But, ‘How do I build 
a system that lets all those pieces come 
together in the most cost-effective and 
efficient way?’ 

“I think in the longer term, it’s 
going to be critical for everyone in 
the industry to be good at that,” he 
continued. “The industry was so driven 
by reduction in the cost of panels for so 
long and panels are pretty inexpensive 
now…and electronics have gotten 
less expensive, but the construction 
processes remain stubbornly consistent 
in terms of cost.” 

Quest Renewables was started as a research 
project to reduce the amount of steel used in 
solar canopies, and there’s little room to reduce 
steel further to save costs. Quest Renewables
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That means all at once addressing how 
installers connect solar equipment to a site and 
reducing labor, components and raw materials. 
Quest Renewables’ QuadPod Solar Canopy 
carports are lifted onto an array site using a crane, 
minimizing the number of required installers and 
the time it would take to move the components 
otherwise. Findley said racking prices are a small 
percentage of the total project cost. Thanks to 
savings at a labor level, the company was able to 
keep its pricing flat.

“For us, steel is not as important a component, 
because we’re looking at labor savings, which 
is going to be far more than steel tariffs will ever 
be,” Findley said. “The cost of steel relative to the 
overall cost of the project isn’t a huge percentage. 
What we have actually found is that by making 
the construction process more efficient, we could 
drive more savings into designing carports.”

The luxury of not worrying about steel 
price jumps is exclusive to companies that both 
fabricate and install their mounting and racking 
products. Quest led a large outreach initiative in 
preparation for the tariffs. Sales and marketing 
personnel were contacting customers to quell any 
anxieties about the tariffs. 

“We just said, ‘Look, there’s enough 
uncertainty here. We’ll take the risk on that cost 
increase and don’t worry about the steel tariffs. 
We’ll figure out how to deal with them,’” Findley 
said.

As the steel tariff was imposed, Quest 
Renewables was undergoing an improvement 
in its supply chain, so finding more efficient 
suppliers was already a priority. It allowed the 
company to purchase larger quantities of steel 
and maintain its prices without absorbing the 
cost. Quest Renewables started as a result of 
a U.S. Department of Energy research project 
to minimize the amount of steel used in solar 
canopies. 

“I think that this is probably a good exercise 
to go through as the industry prepares for the 
sunsetting of the Investment Tax Credit — to see 
how to deal with economic adversity and continue 
to be successful,” Findley said. “It’s instructive for 
the industry to look at the tariffs and see how we 
deal with a rising cost environment.” SPW

Steel beams used in RBI Solar’s carport 
mounting solution are laid out at a worksite.   

RBI Solar
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How a battery can be eligible for the ITC 
today and possibly in the future

 KELLY PICKEREL
EDITOR IN CHIEF
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credits as long as the storage system 
receives the majority of its energy from 
the sun and solar panels. Stand-alone 
storage is not eligible for the ITC, thus 
the decision by Rep. Doyle and co-
sponsors Rep. Linda Sanchez (D-CA) 
and Rep. Earl Blumenauer (D-OR) to 
request an update to the tax code.

“A storage ITC benefits not only 
solar, but also energy from a wide 
range of sources, helping to meet the 
nation’s current and new electricity 
demands," said SEIA president 
and CEO Abigail Ross Hopper in a 
press statement. "As we work with 

Congress on a range of tax policies 
to meet Americans’ growing demand 
for development and deployment of 
clean energy resources like solar, 
making energy storage ITC-eligible 
is an important component of those 
solutions.”

One week after the House bill 
was filed, Senators Dianne Feinstein 
(D-CA), Martin Heinrich (D-NM) and 
Cory Gardner (R-CO) introduced the 
bipartisan Energy Storage Tax Incentive 
and Deployment Act of 2019 to the 
Senate. Both chambers of Congress 

On April 4, 2019, Congressman 
Mike Doyle (D-PA) filed legislation 
to modify the federal tax code to 
include energy storage as an eligible 
technology for the investment tax 
credit (ITC). Currently, the ITC under 
Section 48 and 25D of the Internal 
Revenue Code allows project owners 
to receive federal tax credits for 
installing designated renewable 
energy generation equipment (see 
our extended story on the history of 
the ITC on page 10). The code has 
mostly covered solar PV projects since 
it was first enacted in 2006. In March 
2018, the IRS clarified that batteries 
also meet the qualifications to receive 

iStock
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The deployment of 
energy storage needs 

to be at the center 
of our ongoing 
effort to move 

toward a cleaner 
and more reliable 

electrical grid.
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are showing support for a universal ITC, but 
whether it will quickly pass is another story. 
Sen. Henrich also introduced a solo storage 
ITC bill in the Senate in 2016, but it never 
made it out of committee. Much has changed 
with battery technology since 2016 though.

“I continue to be incredibly excited by 
the potential for innovative energy storage 
technologies to improve the efficiency, 
reliability and resilience of our electric 
delivery systems that power homes and 
businesses. Over the last few years, storage 
technology has dramatically reduced costs 
while increasing our ability to manage grid 
supply and demand,” Sen. Heinrich said 
recently. “The deployment of energy storage 
needs to be at the center of our ongoing 
effort to move toward a cleaner and more 
reliable electrical grid.”

The likelihood of this new legislation 
passing in 2019 is slim but still possible, 
according to Gregory Jenner, partner at law 
firm Stoel Rives and former deputy assistant 
secretary of the U.S. Treasury for tax policy.

"The 2020 presidential election casts a 
shadow over everything Congress does, and 
any tax legislation considered will be taken 
up with the election in mind," Jenner said. 
"This could result in only expiring provisions 
being considered, because they tend to 
have bipartisan support and are relatively 
non-controversial. In contrast, including new 
starters (such as the storage bill) means a 
much more difficult process, one that both 
sides might seek to avoid. Thus, the energy 
storage bill may be serving as a placeholder 
until the 2020 election is past."

If/when the new legislation goes 
through, any battery or storage system with 
a capacity larger than 5 kWh (3 kWh in the 
residential market) installed after Dec. 31, 
2018, will be eligible for the ITC on its current 
stepdown schedule — regardless of whether 
the storage system was installed with a solar 
array. 

But until new legislation is passed, here 
is how a battery can likely take advantage of 
the ITC today. Solar Power World is not an 

expert in tax legislation, so the following information 
is just guidance based on previous rulings and 
should not be considered the absolute rule.

1. The battery must be charged by a solar array.
The IRS clarified in 2018 that batteries installed with 
a residential solar array can receive the ITC if they 
are charged 100% by on-site solar. 
If the residential battery is only 
partially charged by solar panels, 
it cannot receive the ITC, as then 
it doesn't meet the definition of 
"qualified solar electric property" 
in the tax code. Privately owned 
commercial or utility-scale solar-
plus-storage installations can take 
advantage of the ITC as long as 
the energy storage system is at 
least 75% charged by the on-site 
solar. How much the large-scale 
battery is charged by solar also 
determines its credit size. NREL 
provided an example: A large-scale 
battery system charged by solar 
80% of the time is eligible for 80% 
of the 30% tax credit, which equals 
a 24% ITC.

If legislation for a 
stand-alone storage 
ITC passes, then 
smaller lithium 
batteries like this 
system from ElectrIQ 
could be installed 
without solar and 
receive a tax break. 
ElectrIQ Power
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Things get sketchy when working 
in arbitrage and charging from the grid. 
Solar owners occasionally charging 
their batteries with grid electricity 
would not qualify to receive the ITC, 
as then their systems are not 100% 
charged by solar panels. Once the ITC 
is claimed though, battery owners can 
charge the system however they like.

2. The battery must be installed within 
at least one year of the solar array's 
completion.
A 2013 IRS ruling stated that an energy 
storage device could receive the ITC 
if it was installed as part of the original 
solar system. The 2018 clarification 
allowed the tax credit to still be applied 
on a storage device installed one year 
after the original solar system. It hasn't 
been confirmed by the IRS if storage 
can be added to even older solar 
arrays and still receive the ITC. As Stoel 

Rives' Jenner points out, without an 
official ruling, we don't know for certain 
how retrofit solar-plus-storage systems 
would qualify for the ITC.

"In a world where investors want 
absolute certainty and clarity, we think 
this works, but the IRS never said that," 
he said. "Treasury/IRS policy is that they 
don’t issue rulings on issues where 
they're writing the regulations. So, we 
can't figure out the answers; we don't 
know for absolute certain. Lawyers 
think there isn't a difference [in retrofit 
timelines], but they can't say for certain. 
Does it apply? Probably. Should it 
apply? Probably."

What to look for with the new 
legislation
While there is bipartisan support of 
renewables and energy storage, tax 
legislation is still difficult to pass. The 
upcoming 2020 presidential election 

may also shuffle Congress’s priorities. 
Jenner wanted to reiterate that 
the rollercoaster ride of getting tax 
legislation approved that includes an 
energy storage ITC clause has nothing 
to do with the national support of 
renewable energy.

"Not to say that some tax bills don’t 
get incorporated, but any tax legislation 
that is going to move is going to move 
because the committee chairs want it 
to move," he said. "The House will do 
a bill and the Senate will do an entirely 
different bill. Unless there's some 
consensus, nothing's going anywhere. 
It's a far broader question than energy 
storage. This has nothing to do with the 
merits of the issue."

So, stay tuned. Politics run a slow, 
complicated race, but hopefully an 
energy storage ITC update is at the 
finish line. SPW

Large-scale batteries 
are only currently 

eligible for the ITC if 
they are installed with 

a solar array. Dynapower
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S P E C I A L  S E C T I O N

Solar is on the up-and-up. It may have taken the 
United States over 40 years to reach 1 million 
solar installations, but it only took three more 
years to install another million. In May 2019, the 
U.S. solar industry officially surpassed 2 million 
solar installations, and we're expected to hit 3 
million in 2021. Now is a great time to be part of 
the solar industry, and we have many other stats 
in this special section to prove it.

More cities and states are pushing for 100% clean 
energy, new panel technologies are increasing 
output and efficiency, floating solar arrays are 
gaining traction and hybrid inverters are helping 
us with our future solar+storage plans. 

How will we install 1 million more solar projects 
faster than ever before? Take a look at what's 
trending in the solar industry to find out.

SOLAR
2019

TRENDS
W r i t t e n  by  B i l ly  L u dt,  K e ls e y  M i s b r e n e r  a n d  K e l ly  P i c k e r e l
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Solar support is growing increasingly bipartisan
ALTHOUGH THE Green New Deal may be a polarizing 
concept driving a wedge between Democrats and 
Republicans, solar power alone is not. Support for solar 
across the country is growing increasingly bipartisan. 
The U.S. Chamber of Commerce’s Global Energy Institute 
(GEI) released a poll that showed 73% of voters support 
a “cleaner, stronger” energy agenda that uses more 
American energy and continues environmental progress, 
while just 21% of voters support the Green New Deal.

Conservatives for Clean Energy (CCE) recently 
conducted its fifth annual statewide survey of 600 voters 
in North Carolina to learn about public attitudes on energy 
issues. The results found 85% of voters, including 76% 
of Republicans, are more likely to support candidates for 
public office who support renewable energy options. It also 
found 77% of voters, including 66% of Republicans and 
71% of unaffiliated voters, believe solar and wind 
energy represent technological advances in 
energy production and should be expanded 
to help meet North Carolina’s future energy 
needs.

 “Technology is changing our society, 
and voter attitudes reflect that,” said Mark 
Fleming, CCE president and CEO, in a 
statement. “Renewable energy, competition 
and consumer choice are clear priorities for 

North Carolina residents. This survey shows that these 
same voters want elected officials to enact pro-renewable, 
pro-competition policies.”

In its December 2018 study, “Energy in the American 
Mind,” Yale University found strong bipartisan support for 
requiring utilities to use 100% clean energy. It also found a 
majority of Americans think transitioning to clean energy 
will benefit the economy, and that conservative Republican 
support for renewable energy research has increased by 
30% in the past five years. 

Bipartisan bills that favor solar reflect voter attitudes. 
Pennsylvania is working on a bipartisan bill to open up the 
state’s community solar market. The South Carolina House 
of Representatives unanimously passed a landmark energy 
bill that would expand solar in the state on a bipartisan 

vote. California is working on a bipartisan Solar Bill of 
Rights to ensure California consumers can invest 

in solar without penalties and interference from 
utilities.

From sea to shining sea, it seems both 
sides of the aisle can agree on solar power’s 
benefits. As the task of solving climate 
change becomes more and more urgent, 
bipartisan agreement on solar’s important 

role in America’s energy mix will likely 
become even more common. SPW

TRENDING IN POLICY
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States and cities will require bold action  
to reach ambitious renewable goals

TRENDING IN POLICY

THE SIERRA CLUB’S Ready for 100 campaign, 
where cities, counties and states pledge to reach 
100% renewable energy by a certain date, has been a 
popular way for places to showcase their clean energy 
commitments. The Sierra Club reports that over 90 cities, 
10 counties and two states have made the pledge, and 
six U.S. cities have already hit 
their targets. But those that 
haven’t, especially the states 
and large cities, will have to 
take serious action if they 
want to actually meet their 
goals.

Larry Sherwood, CEO 
of the Interstate Renewable 
Energy Council, said during 
the IREC Vision Summit, "All of 
these goals are bold, and it's 
going to take bold action to 
achieve these goals. In order 
to get that, we're going to 
have to change the trajectory we're on today."

One city that took substantial action to stay on 
track is Los Angeles. Mayor Eric Garcetti announced in 
February that the city was abandoning its plan to rebuild 
three natural gas power plants in an effort to move closer 
to its goal of 100% renewable energy by 2045, according 
to the Los Angeles Times. Advocates in other areas are 
urging leaders to make similar decisions to accomplish 
RPS goals.

Empower NJ, a coalition of more than 50 
environmental and grassroots groups, is urging New 
Jersey leaders to halt 12 proposed fracking projects 
in order to meet Governor Phil Murphy’s objective to 
transition the state to 100% clean energy by 2050. One 
of the findings of a report authored by the group was 

“Spiking GHG (greenhouse gas) 
emissions make it impossible 
to meet the clean renewable 
energy objectives of the Murphy 
Administration and the state’s 
obligations under existing law 
despite advances on offshore 
wind, battery storage, etc.”

In Illinois, the Path to 100 
coalition of solar and clean 
energy advocates said starting 
in 2020, the state won’t be 
able to support additional solar 
and wind projects due to lack 
of funding. The group says the 

state must expand its solar funding to meet its statutory 
requirement of 25% renewable energy by 2025.

Setting feel-good 100% clean energy goals is a 
relatively easy step, but taking the action to meet that 
goal — against the wishes of the fossil fuel industry — 
is a real challenge that states and cities must carefully 
consider in every step of their energy plans.  SPW

TRENDING IN SOFTWARE

Community solar customer management 
platforms ease developer burden
COMMUNITY SOLAR is growing at a quicker pace 
than overall U.S. solar deployments, according to Wood 
Mackenzie Power & Renewables. But barriers still exist 
that must be mitigated for it to reach its full potential. 

One key solution to barriers that Wood Mackenzie 
identified is product innovation by community solar 
providers and financiers around costs, technology and 

services offered. Community solar 
customer management platforms 
aim to cut costs and take the 
administrative burden off developers 
looking to enter this new segment.  

In a traditional solar installation, 
there is one off-taker, whether that's 
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a homeowner with a rooftop array or a company 
like Target owning a ground-mounted array. In a 
community solar installation, there can be hundreds 
of off-takers that need to be recruited, checked 
for credit scores, subscribed, sent a monthly bill 
and more. That's a lot to ask of companies used to 
building an array and selling it to one entity. 

To make developers' lives easier, and to make 
money, software companies are stepping up to 
handle those tedious administrative duties. 

MJ Shiao, director of community solar for 
customer management platform Arcadia Power, said 
the need for this type of software has grown as the 
number of off-takers in each community solar project 
has increased. 

"Early on in community solar programs, you had 
a lot of programs that generally more supported 
the C&I sector," Shiao said. "Small commercial and 
residential off-takers [have] become more and more 
part of these programs. That means that instead of 
dealing with a handful of subscribers for any given 

project, you may 
be dealing with 
hundreds of 
subscribers."

Just as the 
off-taker profile 
has grown more 
complex, so 
have the contract 
offerings. In the early community solar 
days, contracts were mostly long-term and set at a 
fixed rate. Now, contracts can vary from project to 
project.

"There's just a lot of different moving parts," 
Shiao said. "If you're trying to do this by hand or just 
trying to do this without software, the problem quickly 
becomes intractable."

As community solar legislation is signed into 
law in more states across the country, customer 
management software solutions will likely expand to 
meet developer needs.  SPW
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1,500-V technologies make utility-scale 
installations more efficient

TRENDING IN INVERTERS

UTILITY-SCALE INSTALLERS can opt to use either 
central or string inverter solutions, but one choice 
usually remains the same for both options: high-
voltage. 

Higher voltage inverters allow installers to 
condense systems while achieving the same power 
output. An increase of 500 volts from the typical 
1,000 lets contractors use fewer inverters because 
each one can process more energy. They're 
especially advantageous in large utility-scale arrays, 
where cost savings are greatest.  

The 2018 "International Technology Roadmap 
for Photovoltaic" found from 2021 onward, the 

market for 1,500-V systems will be greater than 50%, and 
these high-voltage systems will attain a market share of 
greater than 75% from 2026 onward. 

The choice of this voltage is common for utility-scale 
projects at this point, but after making that decision, 
developers must choose between 1,500-V central or 1,500-
V string inverters. 

ABB says high-voltage string inverters work well for 
utility-scale arrays because of their ability to optimize power 
through modular, combiner-free design. String inverters 
also make O&M easy — they can be diagnosed, repaired 
or replaced without much hassle or expertise. Central 
inverters are more challenging to troubleshoot and often 
require a high level of technical knowledge to diagnose 
and fix problems.

However, when developers are working on larger 
utility-scale systems, the number of string inverters needed 
to convert all that power is often prohibitively costly. 
Central inverters can process much more power per unit, 
and even more so in 
the case of high-voltage 
central solutions. Fewer 
central inverters means 
less labor and fewer 
combiner boxes needed 
to consolidate wires 
in these high-voltage 
installations. 

 Sungrow offers 
both 1,500-V solutions. 
“We don't maintain that one string inverter [at] 1,500 V has 
an advantage over a central inverter [at] 1,500 V, so we've 
been offering both at the same level,” said Naveed Hasan, 
director of marketing and strategic initiatives at Sungrow. 

Hasan said almost every C&I and utility project for the 
past year was developed using 1,500-V inverters. From 
market research, Sungrow expects that number to increase 
even more in the coming years, with about 95% of projects 
over 1 MW using 1,500-V inverters by 2023. 

There are some risks to using high-voltage inverters 
in utility-scale arrays. More voltage passing through fewer 
inverters means more power loss if an inverter fails, so 
developers need to carefully consider the pros and cons 
of easier serviceability with string inverters vs. decreased 
upfront cost associated with central inverters. SPW

Sungrow’s 1,500-V string inverter. 
Sungrow

Sungrow’s 1,500-V central 
inverter. Sungrow

ITRPV
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Hybrid inverters prep solar 
arrays for retrofit storage

TRENDING IN INVERTERS &  STORAGE

STORAGE MAY STILL BE too expensive for many 
residents and companies today, but current solar 
customers might one day want to add it to their 
systems when it becomes more economical. Hybrid 
or battery-based inverter solutions give solar 
customers the option to plug and play storage at 
the time of installation or at a later date. 

 While traditional inverters are being required 
to shut down completely in a grid outage, hybrid 
inverters connected to batteries can simply switch 
to an off-grid mode temporarily and continue to 
power the home or business.

 Giving solar customers the option for batteries 
is important as utilities shift rate structures — 
allowing time-of-use arbitrage — and extreme 
weather events increase the probability of 
blackouts. Combining a hybrid inverter with 
even a small amount of battery backup can allow 
homeowners to self-supply power to keep crucial 
household items running, avoid demand charges 
and still get high value for solar systems.

Still, installers should be strategic when 
considering shifting to hybrid offerings, said 
Ed Heacox, general manager of CPS America. 
Installers that decide to sell hybrid solutions to be 
paired with storage must fully commit to the new 
business and not take it on as a hobby. The value 

proposition must make 
sense to the specific 
clientele, usually in 
places where utilities 
have instituted demand 
charges. 

In the past 
year, many inverter 
companies have rolled 
out new hybrid inverter 
solutions, including 
Darfon, KACO new 
energy and more. 
Thirteen of 19 inverter companies surveyed by Solar Power World 
indicated they sell a hybrid inverter, and that number will likely 
continue to grow. 

In IHS Markit's "Predictions for the PV industry in 2019," the 
group finds PV inverter suppliers are being forced to diversify to 
continue to battle against stagnating revenues. One way they can 
diversify is by selling battery-based inverters. 

"Energy storage inverters are a particularly natural expansion to 
the activities of PV inverter suppliers, given the similar technology 

and sales channels to their existing business, so 
nearly all have already followed this avenue," the 
study found. 

Dynapower’s inverters are specifically designed 
for the energy storage market. The company’s newest 
products are bundled all-in-one solutions that make it 
easy for contractors to purchase everything they need 
for C&I and larger solar-plus-storage systems without 
much hassle.

“The primary reason we've expanded our scope 
is just because of the value that's offered by being 
that kind of one-stop-shop for a lot of different pieces 
and components that people are having trouble 
finding in the marketplace,” said Tim Varhue, product 
manager at Dynapower.

The industry will likely see more inverter 
manufacturers partnering with battery providers on hybrid solar-
plus-storage solutions too, like Ingeteam and BYD's announcement 
that BYD's Battery-Box is now compatible with Ingeteam's INGECON 
SUN STORAGE 1Play hybrid inverter. The future of solar is solar-
plus-storage, and hybrid inverters make that marriage easy.  SPW

Ingeteam

IHS Markit
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TRENDING IN MARKETS

THE GLOBAL SOLAR MARKET slowed last year, 
mainly due to the world's largest PV market limiting 
development. In June 2018, the Chinese government 
cut off state-funded utility-scale solar development, 
which dropped the country's total solar projects to 45 
GW for the year after being forecasted to bypass 52 
GW. IHS Markit expects the global market to rebound 
from single-digit to 25% growth this year, mostly 
because of markets outside of China. In fact, the United 

States should overtake India as the second-largest PV 
market this year, rebounding from its own downturn. 

Policy changes and lingering uncertainty around 
solar panel tariffs saw the U.S. solar market drop 2% in 
2018, but strong residential solar interest and a rush to 
get projects in before the federal ITC begins to step-
down have encouraged Wood Mackenzie Power & 
Renewables and SEIA to predict 14% growth in 2019. 
The cumulative U.S. operating PV capacity stands at 62 

GW, and an additional 12 GW is expected to be 
installed this year.

Things are looking even better for domestic 
power generation. The U.S. Energy Information 
Administration expects non-hydro renewable 
energy resources to be the fastest growing 
source of domestic electricity generation for at 
least the next two years. U.S. utility-scale solar 
will grow 10% in 2019 and then by another 17% 
in 2020. Fueled by wind and solar projects, EIA 
forecasts electricity produced by non-hydro 
renewables to increase from 10% of total U.S. 
generation in 2018 to 13% by 2020.  SPW

Wood Mackenzie/SEIA

If it’s made of steel and it covers from the sun, M Bar C Construction 
can build it, meeting the most demanding specifications for utility, 
durability, and cost-effectiveness. From coast to coast we’ve installed 
approximately 400 MW of energy and over 5 million square feet 
installed and growing.

We are proud to be the 2018 Top Solar Contractors 
#2 Commercial Contractor, M Bar C Construction is the only 
company you need to call. We are committed with partnering 
with you and your organization,   from the start of your solar project 
to the very end. Together, bringing a better future into today.

MBARCONLINE.COM 760-744-4131CSLB #869960
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More panel companies are bundling 
products with inverters, mounting

TRENDING IN PANELS

SHYING AWAY from the full-fledged 
dealer model, a few solar panel 
manufacturers are hand-picking which 
inverters and mounting systems work 
best with their brands in an effort to 
make things easier on the installer.

Citing SunPower's recent sale of 
its microinverter business to Enphase 
and allowing Enphase co-developed 
product to be included in SunPower 
full-system offerings, Solaria merely 
offers complementary product 
suggestions. 

"The industry has matured a lot so 
that there is real specialization that has 
occurred," said Solaria president and 
CEO Suvi Sharma. "We want to provide 
the best solution to contractors and 
homeowners, and the best way to do 
that is to partner with other providers 

that are the best at what they do."
Solaria has a partnership with 

Enphase for an AC module and now 
offers packages with Quick Mount PV 
and IronRidge rails and mounts. Solaria 
modules work with most leading 
racking providers, but Sharma said the 
partnerships with Quick Mount PV and 
IronRidge allow for pre-engineered 
systems with perfect fits.

"It's all about making it simple and 
easy to install for contractors," Sharma 
said. "That's how they can go get the 
next job and reduce their costs."

Trina Solar has a similar setup for 
the utility-scale market. Although it 
bought Spanish tracking manufacturer 
Nclave last year and brought mounting 
in-house, the TrinaPro product offering 
also uses Sungrow inverters. Trina's 

position is to supply one solution 
— with one technical support and 
customer service team — to help 
clients reach higher ROIs. 

"TrinaPro provides the primary 
benefit of dealing with one supplier for 
the top three components of a utility-
scale PV system: modules, trackers 
and inverters," said Steven Zhu, Trina 
Solar's North American president. 
"Trina will ensure that the components 
are optimized to operate together 
seamlessly, and we can guarantee 
delivery and availability at the time of 
purchase."

Panel companies are encouraging 
further brand loyalty by making it easy 
on installers to find best-fit inverters 
and racking to complete a system. SPW

Trina Solar
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New panel technologies aim to surpass 
PERC advantages

TRENDING IN PANELS

SOLAR POWER WORLD has previously reported on 
the various solar cell technologies trying to enter the 
mainstream. And indeed, PERC technologies, half-
cell panels and bifacial modules are more than just 
buzzwords today. As indicated by Hanwha Q CELLS' 
patent infringement claims against panel manufacturing 
competitors, the fight for market share of PERC panels 
is strong. In fact, ITRPV expects PERC (passivated 
emitter rear contact) cells to become the dominant 
solar technology by 2021, with it already securing more 
than 40% of the market today. Half-cell panels are still 
emerging but are expected to make up more than 10% 
of the global share of panels this year and nearly 40% 
of the market by 2028. The same with bifacial modules: 
As installation techniques are perfected, especially on 
utility-scale tracking projects, these dual-sided solar 
cells should also have 40% of the global market by 
2028.

So what technologies are on the horizon? Keep an 
eye on TOPcon, HJT and IBC.

TOPcon (tunnel oxide passivated contact) is a newer 
solar manufacturing concept where a thin oxide layer is 
introduced to the silicon cell to reduce recombination 
losses and increase cell efficiency. HJT (heterojunction 
cell technology) combines the advantages of 
monocrystalline silicon solar cells (good absorption) 
and amorphous silicon thin-film 
solar (superior passivation) into 
one new cell, leading to increased 
efficiency and power yield. Meyer 
Burger has been perfecting HJT 
processes since 2010 and offers 
manufacturing equipment that uses 
lower temperatures and less energy 
than traditional manufacturing lines. 
IBC (interdigitated back contact) 
modules, which many popular brands 
already use, move all electrical 
contacts to the back of the cell, 
leaving the front of the module free 
of busbars and able to convert more 
light into energy. 

Shankar G. Sridhara, CTO of REC 
Group, commented on the company's 
leadership in half-cell technology 
since introducing it to the industry 

in 2014. He said REC also sees itself as a leader in HJT 
panels now with the world's most powerful 60-cell panel 
(using HJT) at 380 W. 

"HJT is becoming more interesting due to fewer 
process steps. The highest cell efficiency reported of 
26.2% is based on HJT cell technology. The process, 
however, is not easy," he said. "IBC technology is much 
more complicated compared to HJT, and for the very 
high-efficiency cells, it requires lithography. Therefore, it 
is much more expensive."

Researchers predict that further efficiency and 
power increases can only come through advanced 
manufacturing techniques like TOPcon, HJT and IBC. As 
Sridhara noted, these new technologies do require more 
manufacturing expertise and expense though, so PERC 
will continue to reign supreme.

“[PERC is] a mature technology today, and there are 
many equipment vendors offering the equipment. The 
efficiency increase is quite significant (greater than 1% 
absolute) with only a couple of additional process steps 
in a standard cell production line,” he said.

While not showing quick gains like PERC, TOPcon, 
HJT and IBC should still comprise a substantial market 
share within 10 years as the industry continues to 
squeeze more power and efficiency out of solar panels. 
SPW 

ITRPV
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Energy storage hits the fast track,  
doubling year-over-year installations

TRENDING IN STORAGE

FUELED BY INCREASED INTEREST in grid 
service applications like time-of-use (TOU) 
shifting, self-consumption and backup power, 
the U.S. market for energy storage doubled in 
2018 and is expected to double again by the end 
of the year. Of the 777 MWh of energy storage 
deployed in the United States in 2018 (which was 
an 80% growth over 2017 installs), 47% came 
from front-of-the-meter (FTM) projects, or those 
built and operated by utilities. Behind-the-meter 
(BTM) storage systems, including residential, 
accounted for the other 53% of installations, 
and a report from Wood Mackenzie Power & 
Renewables and the Energy Storage Association 
(ESA) predicts BTM storage to account for more 
than half of the annual market in dollar terms by 2021 as 
residential storage takes off. The groups expect 2019 to 
close with 1,681 MWh of energy storage deployed in the 
United States, largely coupled with solar systems.

Zachary Cox, VP of operations at U.S. Battery 
Manufacturing, said he sees FTM projects becoming the 
predominant energy storage application in the future.

"I imagine a system where homes and businesses 
generate solar power during the day to charge utility-owned 
storage and then consume from that storage at night," he 
said. "I still envision residential and commercial behind-
the-meter storage; however, I think that the upfront costs 
of these systems will push utility providers to provide the 
storage."

Zinc-air and lithium battery provider NantEnergy also 
sees growth potential in the larger installation markets.

"Until the residential systems can pay for themselves in 

En
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savings they generate, it's always going to be a niche driven 
by consumers who are concerned about outage protection," 
said Carl Mansfield, VP of system solutions for NantEnergy. 
"Our vision for the U.S. is fairly widespread deployment of 
storage across buildings on the distribution system with 
many applications ranging from energy saving to critical 
backup to powered emergency response centers."

Cost is still a determining factor for many battery 
purchases, and supply shortages have held back those who 
have the capital to invest in energy storage. EnergySage 
found in its latest "Solar Installer Survey" that around 56% 
of solar-plus-storage customers specifically request Tesla 
Powerwall solutions while only 12% of solar installers 
actually carry the products. Tesla, which has prioritized its 
electric vehicle production, has been notorious for product 
availability issues, and South Korean storage incentives led 
to most competing storage brands to supply product there 
first. Several top battery manufacturers announced new 
plants in an effort to increase production. As battery supply 
rebounds, system pricing should level out and provide more 
predictability to customers looking to add on storage. 

Still, consumer education is key during this turning 
point for widespread storage adoption, said Catherine Von 
Burg, CEO and president of lithium-iron-phosphate battery 
manufacturer SimpliPhi Power.

"While I’m encouraged that storage is gaining ground, 
there’s more that we can do to make the public understand 
how it works and why it’s needed," she said. "As an 
industry, we need to be better storytellers, highlighting 
our customers, showcasing our value and helping people 
understand how the energy storage solutions available 
today can dramatically improve their lives — from protecting 
their homes to reducing their energy costs." SPW
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Mounting manufacturers are optimizing 
assembly design to cut installation costs

TRENDING IN MOUNTING 

MANUFACTURERS OF 
MOUNTING, racking and tracking 
components for solar systems have 
found that an “a la carte” approach 
to preparing the equipment for 
installers to assemble is more 
effective than providing an all-in-
one, preassembled solution.

Preassembled racking might 
work in an installer’s favor in areas 
with notably high labor costs, where 
shortening install time is imperative. 
But large, ready-to-go racking 
solutions can take up more space 
than systems that require total or 
partial assembly, which can increase 
shipping prices for installers trying 
to keep costs down. Steve Daniel, 
executive VP of sales and marketing 
with Solar FlexRack, said the 
company still carries preassembled 
mounting and racking solutions, but 
they account for only about 5% of 
its sales. 

“It’s more in process 
engineering and in training and 

really how well your 
install process is that’s 
driving the efficiencies,” 
he said. 

Instead, Solar 
FlexRack has found 
assembling some 
portions of equipment 
before sending it to 
installers works well. Take the idler 
bearing in its TDP 2.0 solar tracker 
— the bearing requires fastening 
four separate pieces using two 
different types of bolts and nuts, 
but it’s small enough to transport 
the components as preassembled 
without sacrificing shipping space. 
Preassembling pieces of solar 
equipment that require extra 
attention to put together, but don’t 
take up much space, can be a 
benefit to installers.

Instead of requiring methods 
like welding, manufacturers are 
shifting assembly requirements 
toward hand tools and power drills. 

“Nothing that a normal person 
wouldn’t have in their tool bag,” 
Daniel said. Welding requires extra 
equipment, time and experienced 
personnel. 

Above all, it’s important for 
installers to establish stronger 
working relationships with solar 
racking manufacturers to help 
improve install times. 

“The installation community 
has become so much better,” Daniel 
said. “I mean, the cost of installation 
has gone down remarkably. What 
we try to do is we make sure we 
have the right services and right 
training up front to make sure they 
understand our products.” SPW

TRENDING IN BUSINESS

Solar proves fruitful on farmland

FEEDING A GROWING POPULATION 
and meeting renewable energy 
demands has brought farmers and solar 
developers into partnerships centered 
on land designated for agricultural 
uses. The wide-open acres of American 
farmland account for just under 40% 
of the landmass in the United States, 
making them sought after for PV 
systems for many reasons. The Office 
of Energy Efficiency & Renewable 
Energy in the U.S. Department of 

Energy has even published a guide for 
farmers adopting solar power.

“It’s cheaper and easier. Single 
parcel, one payment. You can hide [an 
array] from the neighbors. The only 
real hurdle is dealing with utilities,” said 
Jake Marley, co-owner and manager of 
Hyperion Systems, a Massachusetts-
based solar installer specializing in 
dual-use arrays. 

Leasing land for solar projects 
poses an additional source of income 

Solar FlexRack

Hyperion Systems
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for farmers in a struggling agricultural 
economy but cuts out potential crop 
growth on fields covered with panels. 
Certain states have subsidized farmland 
when it is kept in agricultural use, but in 
states that haven’t, farmers have leaned 
on solar leases to add income. In 
January, NPR reported that a 300-MW 
solar project is set for construction on 
650 acres of a dairy farm in Wisconsin. 

Ground-mounted solar can take 
land out of agricultural commission for 
the duration of an array’s lifespan, with 
some exceptions. In some cases, arrays 
can be mounted on plots of marginal 

(or non-producing) land on farms or in 
pastures.

Dual-use farms can be an avenue 
for farmers to keep land in crop 
production while simultaneously cutting 
energy costs through net metering. 
Hyperion Systems develops dual-use 
PV projects exclusively for farmers 
in the Northeast, where farmland is 
scarcer than the Midwest. The EPC 
keeps fertile land available for growing 
crops by constructing arrays that have 
raised posts and panels spaced 2 to 4 
ft apart. The spacing lets light hit the 
ground underneath it, giving crops sun 

exposure and partial shading. Hyperion 
has found leafy greens like Swiss 
chard, lettuce and broccoli grow well 
under these conditions. The National 
Renewable Energy Laboratory is 
funding a Hyperion-led research project 
on crop behavior under partial sunlight.

Renewable energy is a natural fit 
for the agriculture industry and offers 
an additional way for farmers to be 
good stewards of the land. Farmers and 
installers just need to be strategic in 
deciding how solar best fits into their 
ecosystems. SPW

Floating solar finds its foothold

TRENDING IN MOUNTING

A COMMON CRITICISM of solar 
power is that ground-mounted 
arrays take land out of use for the 
duration of a system’s lifespan. 
But rooftops and land aren’t the 
only places solar can be installed 
— developers are now looking to 
water too. 

Floating solar arrays are a 
racking technology used more 
often outside of the United States, 
in countries like Japan that boast 
many man-made bodies of water 

suited for “floatovoltaics.” In 
2017, the United States only had 
seven floating arrays, but they’re 
now starting to gain momentum 
stateside, said Stetson Tchividjian, 
business development manager 
for D3Energy, a floating solar 
EPC and affiliate of floating rack 
manufacturer Ciel & Terre. 

“The last 12 months have been 
night and day,” he said. “We’ve seen 
a lot of traction. Projects all over 
the place are in negotiations and 

engineering 
phases. It’s 
definitely 
picking up 
steam, to say 
the least.” 

The 
National Renewable Energy 
Laboratory released a report in 
December 2018 that found floating 
solar arrays could account for 10% 
of the nation's energy needs if they 
were installed on just a quarter of 

Hyperion Systems

Ciel & Terre
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the man-made lakes and ponds in the United States. 
“Many of these eligible bodies of water are in water-
stressed areas with high land acquisition costs and 
high electricity prices,” the report reads. And it’s much 
easier to get permitting to put solar on water than 
land, Tchividjian said.

Floating solar shares the same principles as 
traditional roof- or ground-mounted systems. The 
system is built in a modular fashion — the floats that 
hold the panels are assembled block by block on 
land, then rowed out into the water. It’s anchored 
using traditional ground-mount means, like ballasts 
or helical piles, that are driven into or set upon the 
lake bed. Tchividjian said assembly and installation is 
straightforward, with the most important consideration 
being engineering. Floating solar systems need to 
work with rising and falling water levels, and in certain 
cases even rest in dry retention ponds. Wiring needs 
to be safely led from the array to land. The finished 
array can be accessed by boat.

The upfront costs of installing floatovoltaics are 
higher than ground-mount systems, but the payoff 
can be a system that offers low O&M thanks to no 
landscaping requirements. Floating solar also benefits 
the water where it resides, providing shading to 
reduce evaporation and curb algae counts. While 
power production on individual sites might not be as 
high as ground-mounts, floating solar arrays are viable 
options for cities with little land or roof space.

“We keep eating up all these hundreds of acres 
of land that’s valuable, usually healthy farmland and 
things like that, for solar,” Tchividjian said. “You fast-
forward 10, 15 years from now, you’re going to start 
having some pushback. This is high-quality land that 
we keep using and I think floating [solar] answers that 
question of being able to continue to go green and 
use bodies of water in spaces that we have no other 
use for.” SPW

TRENDING IN MOUNTING

Installers are reducing penetrations to 
preserve roof integrity
EVERY TIME a solar installer drills 
through a roof covering, it’s another risk 
for immediate or future roof damage. 

For flat rooftops with enough load-
bearing capability, concrete ballasts are 
an option. But even ballasted systems, 
if not properly contained, can damage 
a flat roof covering and may still require 
some penetrations. 

Solar mounting and racking 
manufacturers are developing product 
solutions to minimize roof penetrations, 
save time and avoid leak risks. The 
challenge is striking a balance between 
too few and too many roof-mount 
points.

“The more roof penetrations, the 
bigger chance it is that one of them 

will leak into the roof. That means 
increasing costs of more sealant. A 
leak can lead to roof damage, water 
pouring into someone’s attic or 
interior damage,” said Moti Atia, CEO 
and president of SolaRack. “I know 
companies say their equipment has 
been tested under rain tests not to leak, 
but at the end of the day there are end 

Ciel & Terre
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September 23-26, 2019
Salt Palace Convention Center 
Salt Lake City, UT

North America’s  
Largest Energy Event
Solar Power International (SPI), Energy Storage International 
(ESI), and North America Smart Energy Week are North 
America’s largest solar and storage events. Join us in Salt 
Lake City, UT, USA this September. Over 700 exhibitors and 
19,000 attendeesand delegates from around the world will 
be attending the event.

REGISTER AT: www.solarpowerinternational.com
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users that 
install this 
product 
and, like 
any other 
field, there 
are human 
errors.”

Each 
penetration 
is another bit of 
time added to an 
installation. Installers 
need to mark drill points, make penetrations, 
insert the mount, seal the penetration 
and preferably add flashing. On a pitched 
residential rooftop, drilling into a support 
beam is often necessary to anchor a mount. 
Individually, it might not be much time, but 
together, penetrations add up. 

One solution SolaRack found to cut 
roof penetrations by 25% was developing a 
shared-rail racking/mounting solution. Using 
a shared rail reduces a typical eight-panel 
block from 12 penetrations to nine and helps 
keep the panels flush and level. 

“It really comes into cost of labor, 
finishing a job a lot faster, having a cleaner 
installation,” Atia said. SPW

Quick Mount PV

233A South Street  |  Hopkinton, MA 01748  |  800.539.3939

www.ninefasteners.com

NFI-Hanger

For FREE product samples, please reach out to Vin Marino
vin@ninefasteners.com or 800.539.3939

GROUND  
MOUNT WIRE  
MANAGEMENT

• Most cost-effective ground mount 
wire management option on the 
market

• Holds 25+ PV wires in a single 
Hanger (tested using #8 PV wire, 
7.95mm dia.)

• Opening/Closing function means NO 
NEED TO EVER REPLACE

• Round material = no sharp edges ever coming in contact 
with cables

NEW

Quick Mount PV
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Weatherproof IP54 rated

High resistance range

DAR, PI and timed test 
diagnostic testing capability 

TRMS voltage measurement

Selectable 200 or 20 mA
continuity test

Patented analog/digital  
display with real-time  
pointer movement

Dual digital display
(shows test voltage  
AND measurement result)

Test result  
range storage

CATIV 600 V rated in 
all test modes

Selectable buzzer
thresholds/limit alarms

3 year warranty

The MIT400/2 series has been proven 
to perform in the “renewable energy” 
industry. The MIT400/2 series has been 
used successfully in both wind and 
solar applications, from generators and 
cables to combiner boxes. Find pinched 
wires and leakage problems before they 
become dangerous with the Megger line 
of MIT400/2 series Insulation testers.

For over 100 years, Megger has been 
the leader in insulation testing.

Megger... the Pioneer
of Insulation Testing.

Power on
For your FREE copy of Megger’s  
A Stitch in Time, 
Visit www.megger.com/getbook

Reference Code: MIT4002_SPW_JAN
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Rosendin celebrates 100 years 
of electrical contracting with big solar projects

Rosendin Electric  
San Jose, California

Rosendin Electric is celebrating a major milestone this year: 100 years in business. 
The company was founded by Moses Rosendin in San Jose, California, in 1919, to 
service rural and agricultural communities with wiring and extending utility lines. The 
company survived the Great Depression and World War II to eventually incorporate in 
California in 1953. Almost 50 years later, Rosendin became 100% employee-owned and 
today has revenues upwards of $2 billion.

“In my 38 years working in the electrical industry, working for a company where 
each employee as an owner has a vested interest in making sure each of us is 
successful is pretty rewarding and refreshing to say the least,” said David Lincoln, VP of 
Rosendin’s renewable energy group.

That individual interest in the success of the company led Rosendin to enter the 
solar industry in 2009. Already active in providing electrical subcontracting services 
to the wind industry and transmission development, Lincoln said the company found a 
new area to excel in: commercial and distributed generation solar projects.

“Our first year, we had revenues about $3 million, and when we completed a 500-
kW system, we thought that was big. Then we secured a 1-MW project, and we were 
in the big leagues and popping corks,” he said. “After the second year, I presented a 
business plan, and we just took off running. Over the years, it’s been a hockey stick 
growth path with our biggest year having revenues over $500 million.”

Rosendin’s extensive electrical background actually led the 
company to the engineering, procurement and construction 
(EPC) route on utility-scale solar projects.

“When we look at a solar project as a whole, the majority 
of the project is the electrical base. A utility-scale project, for 
example, 85% is electrical, the rest is civil and concrete and 
fencing,” Lincoln said. “Our clients looked at us and said, ‘Why 
don’t you take on that prime role and be the general contractor 
or EPC [for] the remaining 15% of the work?’ So, we just 
morphed into this EPC role here.”

The solar industry is the only vertical market where 
Rosendin functions as a full contractor, building a project from 

We really do offer a turnkey solution to our clients — 
somebody that is just one stop, one face, one point of 
contact. We like to think that’s our specialty.

KELLY PICKEREL
EDITOR IN CHIEF

Podcast Alert!
Listen to this and other 
Contractors Corner podcasts 
on your favorite podcast app.
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start to finish. Lincoln said the company’s 100 years of general 
electrical construction experience allows it to consistently rank as a 
Top 10 solar EPC. 

“When you consider the largest diversified design-build 
electrical contractor in the country having been around 100 years, 
that represents an immense amount of organizational electrical 
activity and expertise and experience,” Lincoln said. “We leverage 
that competitive advantage all the time. We’re good at reading the 
market, where it’s going to be and how to diversify enough to make 
sure we’ve got the right resources and people in place.”

Rosendin’s renewable energy group employs about 150 people, 
including engineers, project managers and foremen, but Lincoln 
said at various points in the company’s solar project schedule, there 
have been more than 1,500 tradespeople added to that number. 
Rosendin hires directly from labor union IBEW to ensure a skilled 
workforce.

“When we hire an educated workforce, the amount of people 
you’re hiring is less than if you’re just hiring off the street,” Lincoln 
said. “We try to meet quarterly with the unions and let them know 
what we’re looking at. We just don’t look at solar; we look 
at what else is going on in the economy. Are 
there any big data centers being 
built in remote locations 
that take up a 

Rosendin Electric
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tremendous amount [of labor]? There are a lot of 
variables that come into play here, but because we 
are discussing regularly with IBEW and forecasting 
out the labor, they’re very proactive about ensuring 
that they do have the resources and the personnel 
available.”

As utility-scale solar construction gets heavier 
while projects try to get the investment tax credit 
before its drop-off in 2022, Lincoln foresees a labor 
challenge in remote areas that are prime solar 
locations.

“In Texas right now, we’re seeing a boom in 
solar for 2019 to 2022, especially in large-scale 
projects 200-MW and larger. Many of these projects 
are so remote that they require man-camps to be set 
up, and many of these projects are located within a 
50-mile radius of each other,” he said. “I’m not sure if 
a lot of developers realize that this will be a potential 
problem when they execute their PPA and put their 
budgets together — it raises the cost. You could run 
the risk that the project [50 miles] down the road is 
paying a couple dollars more an hour, and all of a 
sudden your labor force is diminished.”

Keeping in mind that the ITC will eventually 
disappear, Lincoln said it’s the EPC’s responsibility 
to constantly look for ways to reduce costs. 
Rosendin is working on improving supply chain 
expenses and finding design innovations — 
things like discussing with inverter manufacturers 
how to make more cost-effective skids and 
dedicating time to understanding the latest 
battery configurations and technologies. Electric 
vehicle infrastructure is something the company 
sees as an increased area of play.

“We’re just trying to set ourselves apart 
from our competition, being ahead of the curve,” 
Lincoln said.

Rosendin is planning ahead to the next 100 
years. The renewable energy group will open a 
Maryland office this year to handle East Coast 
work and expand its EPC expertise to more areas. 

“We really do offer a turnkey solution to 
our clients, and we’re finding that’s what they’re 
looking for — somebody that is just one stop, one 
face, one point of contact,” Lincoln said. “We like 
to think that’s our specialty.” SPW
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Merlin Solar

Solar-Log Base
Solar-Log

New monitoring hardware Solar-Log Base 
provides a faster and more intuitive user 
experience, greater flexibility and reliable 
control over self-produced energy. Solar-
Log Base is compatible with over 1,000 
components including all major inverter 
brands, battery storage systems, revenue 
grade meters, EV charging stations and onsite 
weather sensors. Once the Solar-Log Base is 
installed onsite it can be configured remotely. 
After the hardware has been successfully 
installed, the Solar-Log automatically detects if 
any additional software licenses are required 
to perform the desired functions.

DPS-500
Dynapower

Dynapower has released a DC-DC converter for utility-scale solar-plus-storage 
projects that is scalable from 500 kW to 4 MW. The DPS-500 is a bidirectional 
converter that can help integrate storage into new and existing 1,000-V and 
1,500-V central inverter-based solar projects. 
 
The DPS-500 is optimized to work seamlessly with SMA Sunny Central 
inverters. Up to eight DPS units can be paralleled together to reach a 
developer’s desired wattage. The DPS-500 is being shipped now. 

One of Dynapower’s goals with its new product line was to bring its pricing 
down to better align with the rest of the market, according to product manager 
Tim Varhue.

                    5 • 2019       SOLAR POWER WORLD 7 7
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Series 6 RPC Hanger

Ground Screw

TS4-A (Advanced Retrofit/
Add-on) Family

HellermannTyton

Solar FlexRack 

Tigo Energy

HellermannTyton’s new Series 6 RPC Hanger 
was developed exclusively for First Solar’s larger 
Series 6 module. The wire management product 
can be mounted with one hand. RPC, which 
stands for Ratchet P-Clamp, is HellermannTyton’s 
proprietary cable clamp released in 2016 that 
dynamically adjusts to different bundle sizes. A 
steel mounting hanger tolerates high torque and 
is treated to resist chemicals.

The Series 6 RPC Hanger is made from high-
impact modified, heat-resistant, UV-stabilized 
material that withstands UV exposure, chemicals 
and temperature extremes. No metal comes 
in contact with wires, so there is no potential 
for electrical faults caused by sharp, metal 
fasteners.

Solar FlexRack has added ground screws to its portfolio of mounting product 
solutions. The ground screw, unlike SFR’s ballasts, requires no concrete for 
mounting panels and racking. It remains secure in a range of soil types, even 
those with gravel, rocks and boulders and on ledges, only requiring a small, pre-
drilled hole to be installed in these ground conditions. The ground screw comes 
in three lengths, each with a welded helix and a galvanized coating, and can be 
installed with smaller, low-impact equipment. The ground screw was designed 
with help from SFR’s geotechnical engineers.

Tigo Energy released the TS4-A (Advanced Retrofit/Add-on) 
MLPE family that enhances the TS4 family’s characteristics. 
TS4-A products offer the same functionality of the TS4 group, 
but are built with improved, lightweight hardware and advanced 
mechanical specs. As a result, these MLPEs have lower labor 
and shipping costs and are more cost-effective for customers. 
Installers can clamp the TS4-A products onto either the frame or 
module itself without screws or additional tools. The mounting 
options fit more racking systems too. The TS4-A is now shipping  
for Rapid Shutdown, Fire Safety and Optimization.
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271 McCarty Street, Houston, TX 77029 
713.374.7850 | www.soltection.com

   KEY FEATURES
•  Designed specifically for solar installations 
•  Light weight 
•  Non-metallic --- Will NOT rust/corrode 
•  Easy to drill/modify 

SPECIFICATIONS
Enclosure

Polycarb Blend:   Yes
UV Inhibitors:    Yes
UV Stabilized:    Yes
Impact Resistance:   Yes
Weight:    2.73 lbs
Color:     Graphite Black

RJ-1 
Residential Transition Box
The Soltection RJ-1 rooftop junction box with flashing provides 
a safe, secure, and NEMA 4X watertight solution for the solar 
installer to penetrate the roof for attic runs and make the proper wire 
connections. The product is designed to be simple to install, and minimize 
time on the roof, while additionally providing higher levels of protection for the 
point of penetration in the roof as well as electrical connections inside the junction box.

Dimensions

Flashing Dimensions (Approx):  13” x 18”
Enclosure Dimensions (Approx):  8” x 8”
Total Product Height:   3.5”
Cubic Inches:    224 Cubic Inches

•  Captive screws in cover-  will not fall out 
•  Minimal design, small footprint
•  NEMA 4X rated 
•  All roof penetrations cover by Nema 4x enclosure 

SOLTECTION BY VYNCKIER
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TM

cable assembly
combiner box 
external fuses 
re-combiner

The BLA (Big Lead Assembly ®) takes all the guesswork 
out of wiring your solar field. Using Shoals’ latest in-line 
fuse and wire manufacturing technology, we offer you a 
site free of DC string combiners. The entire load is 
combined into a single pair of aluminum conductors 
running from the string combiner to the inverter. There’s 
no need to trench for DC feeders or hang string combiner 
boxes. And when terminated with the BAC connector, the 
whole array is plug-&-play. Plug in the panel strings, plug 
into the inverter, and just walk away!

NO combiner boxes
NO field o&m 
NO torquing
NO cable trays
NO trenches
NO re-combiners
NO custom power stations

Combining the function of: 

imagine... 

1400 Shoals Way, Portland, TN 37148      |      615.451.1400      |      sales@shoals.com      |      www.shoals.com
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