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MAXIMIZE PROFITABILITY AT EVERY STEP

ROOFMOUNT
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RMDT
8 DEGREE DUAL TILT

Our team of technical experts customize quotes 

to achieve the lowest total installed project cost. 

Permitting is made easy with UL2703 certified 

documents, stamped PE letters, construction 

drawings and AHJ outreach program.

The U-Builder Online Tool seamlessly integrates with 

HelioScope to allow users to quickly obtain row-by-row 

designs with ballast distribution maps; generate site 

specific engineering reports and access CAD files for 

construction drawing development.

LEARN MORE
WWW.UNIRAC.COM/RMDT

Unirac’s RMDT system MAXIMIZES ENERGY DENSITY, 

with 8 degree dual tilt, allowing up to 33% more 

modules on the roof. The elimination of wind 

deflectors and fire skirts reduces part count and 

streamlines the system installation. 

• G235 steel, double the corrosion protection of other products

• Place panel, then clamp for single person module installation 

• Integrated bonding with single tool, hassle-free installation

• Simplified wiring with Unirac’s RM wire management clip

• MLPE mount for microinverters and power optimizers

• Optional roof attachments to meet site-specific requirements

• Ship up to 1 MW per truck with compact packaging

• Industry-best lead times, 2 weeks from the warehouse
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Discover a Brighter Tomorrow

For the best-performance warranty and best-backed solar panels 
in the industry, look to Panasonic. Our space-saving HIT® 330W 
panel raises the bar on energy output with a 19.7% efficiency rating 
that’s among the industry’s best. That means more output per 
square foot and fewer panels to install, making HIT® ideal for 
smaller roofs. 
A low, –0.26%/°C temperature coefficient helps maintain high 
efficiency and energy output—even on the hottest days. And you’ll 
install with confidence knowing Panasonic stands behind you with 
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One of my childhood heroes, Bill Nye the 
Science Guy, is back with a new show on Netflix. 
If you haven’t seen it, at least watch the first 
episode—it applies to your day job. 

Oh, how I used to light up when science 
teachers rolled in that A/V cart—I looked forward 
to learning about science from the goofy man 
in the bowtie. But right off the bat, Bill explained 
that his new series isn’t really for kids, but for 
“grown up kids” all over the world. 

Bill’s been busy in the media talking (or 
some say ranting) about climate change, so I 
wasn’t surprised it was the topic of his first show.  
He made sure no one was.

“You think I was going to get a new TV 
show and not talk about climate change?” he 
hollered at the live audience, which laughed and 
applauded. “We’ve had world wars, pandemics, 
we’ve even had reality television, but global 
warming and climate change are way worse.” 

Bill kept his sobering, yet silly tone throughout 
the show as he explained that he expects 2010 to 
2020 to be the hottest decade on record. “As far 
back as we can measure, it’s never gotten this warm 
this fast,” he said. “It’s the rate that’s the problem.” 

True to my childhood, Bill did 
experiments. 

He showed how liquid 
expands when heated in a 
flask (the science kind) to 
demonstrate how higher 
temperatures make the ocean 
expand and cause flooding. 
He used his phone and an 

aquarium to show how 
glass lets in light but 

traps heat, just like 
the greenhouse gas 
carbon dioxide. He 
even blew into a 

tube of dyed water, 
which changed color 

to show how 
CO2 makes the 
ocean more 
acidic, creating a fatal environment for fish.  

Afterwards, Bill took a time-out to rant in 
another segment called “Bill needs a minute.”

“I expect the U.S. to be the world leader in 
addressing a problem like climate change. But 
is it? No. Why? Because the deniers have been 
so successful,” he said. We know such deniers 
too well in solar. They’re one of our greatest 
challenges today.

But then Bill turned the conversation to 
taking action. He brought in a panel to discuss 
steps to combat climate change, such as using 
less fossil fuels and encouraging consumers to 
think about where their electricity comes from, 
just like their food. He also pushed renewable 
energy like wind and solar and even mentioned 
the importance of storage—my heart fluttered. 

At the end of the show, Zach Braff (Scrubs 
guy) stormed the stage in dramatic irritation 
and asked Bill how he could get him to shut 
up about climate change. 

“I would love to shut up about climate 
change,” Bill said wearily. “Nobody likes talking 
about this topic. It’s depressing; it’s scary. I 
want to talk about baseball or movies. I’ll shut 
up about climate change once we all go to 
renewable energy sources!”

Inspired, Zach put his arm around Bill as 
they shouted together, “We will shut up about 
climate change once we finally do something 
about the problem!” 

The solar industry is doing something about 
the problem. 

“We’re in this together, if we think together 
and work together, good things are going to 
happen,” Bill said.

If the solar industry continues to work 
together, good things will happen, and maybe 
one day Bill can finally shut up. SPW

Managing Editor Kathie Zipp
kzipp@wtwhmedia.com

@SolarKathieZ
@SolarPowerWorld
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PROVEN SUPPORT 
IN SOLAR ENERGY

MIT400/2 Series Insulation Resistance Testers

Since the dawn of the Electrical Age, Megger has been designing, developing, manufacturing and 
improving high-quality electrical test equipment.

The MIT410/2, a handheld, field-rugged  instrument, performs the most fundamental test of electrical 
system reliability...insulation resistance. It also performs a regime of corollary tests that help the 
operator fine tune the final assessment.

n Lightweight and portable - easy to operate and transport
n Preventive and predictive maintenance on generators  
 and cables (up to 200 GΩ)
n CAT IV 600 V rated protection from arc flash/arc blast
n Measures ac and dc voltage, TRMS
n IP54 rated against dust and splashing water

For your FREE copy of the  
2017 Megger Electical Test  
Equipment Catalog 
Visit www.megger.com/getbook 
Reference code SOLAR_MIT_MAY
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Made in
America

COMPATIBLE

Solar is changing fast.
What can your go-to inverter do about it?

Maybe a whole lot. 
The Islanding Inverter™ from Pika Energy offers the greatest flexibility for grid-tied 
installations, as well as simple forward compatibility with storage options. 

Give your customers a solution that meets their needs – today and tomorrow.  

Learn more at: www.pika-energy.com
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Sell more solar. Qualify customers for solar loans, 
PPAs and PACE financing with a single instant title and 
credit check on one platform. 

Free up cash. Remove upfront material costs with 
SourceDirect, a procurement program that pays for 
equipment up front so you don’t have to. 

Close deals faster. Go from pitch to close in just 
three simple steps with easy-to-use software.
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Gap avoided between solar 
incentives
Massachusetts
The Massachusetts Department of 
Energy Resources extended the 
Solar Renewable Energy Credit 
(SREC 2) until it completes a long-
term replacement. SEIA praised the 
move to keep advancing solar in the 
state and also said it will work for an 
increase to net-metering caps this 
year in the state.

Solar incentive proposed for 
unused farmland  
South Carolina
HB 3079 aims to offer an 80% 
tax break for solar farms on 
unused farmland in the state. 
Many rural properties are under 
consideration for solar farms but 
have been put on hold pending 
the legislation’s outcome.

Community solar proposed for all
Nevada 
State senators introduced SB 392 
to expand solar energy access in 
Nevada to underserved populations. 
The bill would allow renters and 
others who can’t install rooftop 
solar to subscribe to a solar project 
in their community and earn credit 
on their utility bills for doing so. The 
NAACP Tri-State Conference that 
includes Idaho, Nevada and Utah 
voiced support for the bill.

Utilities want solar customers 
to pay
Missouri
HB 340, if passed, would allow 
utilities to charge solar customers 
an extra fee in the name of fairness 
to non-solar ratepayers. Opponents 
say the bill would take away the 
financial incentives in going solar. 
The bill was passed in the House 
and has moved on to the Senate. 

OSEIA creates solar blueprint
Oregon
The Oregon Solar Energy Industries 
Association and The Green Energy 
Institute released The Oregon Solar 
Plan, which outlines strategies to 
increase solar power in Oregon to 
enable the state to generate 10% 
of its electricity from solar energy 
in 10 years. Some of the strategies 
include growing the solar 
workforce, reducing soft costs and 
developing long-term state policy.

Pro-solar amendment expected 
to become law in Florida
Florida
The Florida legislature advanced the 
bill that will reduce taxes on solar 
energy systems. The solar industry, 
businesses and solar advocates 
worked to pass the bill that was 
approved by 73% of Florida voters 
last August. Patrick Altier, president 
of the Florida Solar Energy Industries 
Association, called the passage “a 
win for the solar industry in Florida.”

Governor signs anti-net 
metering bill
Indiana
SB 309 allows utilities to lower 
the prices they pay small solar 
owners for their excess energy. 
Homeowners, churches, small 
businesses and others who have 
already installed solar panels will still 
receive the higher payback for the 
money they feed back to the grid for 
another 30 years. Those who install 
panels in the next five years will get 
the higher rate until 2032. Those 
who install after the year 2022 will 
get a smaller incentive. Opponents 
say the bill eventually eliminates 
net metering and prohibits electric 
utilities from offering it in the future.
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Solar policy snapshots
A guide to recent legislation and research 
throughout the country.

Unused farmland could 
provide new ground for 
solar farms if a South 
Carolina bill passes.
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Bay Area installers at odds over 
PG&E’S “Solar Choice” program

The Bay Area utility encourages 
those who want to lower their 
environmental footprint and promote 
renewable energy generation to enroll 
in its Solar Choice program, in which, 
according to a press release, “For a 
modest monthly charge, residential 
and business customers can go solar 
by purchasing up to 100% of their 

electricity from solar-generated energy.”
In PG&E’s Solar Choice program, solar 

energy is purchased from a pool of solar 
projects in Northern and Central California.

“The genesis behind the program 
is making sure that all of our customers 
have clean energy options, whether it’s 

via rooftop solar or via the solar choice 
program,” said Ari Vanrenen, corporate 
relations for PG&E.

In 2014, PG&E was required to 
take steps to expand renewable energy 
access in the area under SB 43. The so-
called “green tariff shared renewables 
program’s” purpose was to expand access 
to all eligible renewable energy resources 

to all ratepayers 
currently unable 
to access the 
benefits of onsite 
generation.

Mehyeddine 
Alayleh, president 

of San Jose’s Highlight Solar, thinks the 
Solar Choice program is nonsensical.

“Solar pricing these days is 
extremely attainable,” Alayleh said. “If 
you own a home [in the Bay Area], you 
can afford solar.”

So it’s peculiar to him that PG&E will 
charge people additional money on top 
of their regular bills indefinitely, when 
the panels PG&E install on solar farms 
will start to pay for themselves in four or 
five years. After being in the program for 
four years, you could find yourself paying 
twice for energy when it would be nearly 
free if you owned the system.

“So this whole formula is completely 
bogus. I mean, it’s only to service PG&E,” 
Alayleh said. “Where you could go buy 
it yourself, pay it off in four years, and 
never need PG&E.”

Vanrenen said PG&E supports 
customers who install rooftop solar. She 
said the Solar Choice program is there 
for anyone who wants to be a part of 
the solar movement but cannot install 
rooftop panels for whatever reason.

“Providing different options to a 

KELSEY MISBRENER
ASSOCIATE EDITOR

PG&E is the latest utility to offer customers the opportunity 
to purchase solar power from their electric provider. 

So this whole formula is completely 
bogus. I mean, it’s only to service PG&E.

Policy_5-17_Vs3.indd   12 5/16/17   8:17 PM
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wide range of customers is kind of our 
objective here,” Vanrenen said.

Colin Swan, CEO of San Francisco-
based SkyTech Solar, agrees that it makes 
more sense for customers to instead buy 
rooftop solar panels if they’re able.

“We still believe that financially, 
customers are better off purchasing 
their own system than buying clean 
energy directly from a utility provider,” 
Swan said.

However, Swan does think the 
program is a positive step toward lowering 
San Francisco’s carbon footprint.

“We actually think it’s a good thing 
because it’s always good to have clean 
energy, especially in San Francisco,” 
Swan said. 

Like NV Energy, PG&E cites the 
difficulty of installing panels on your 
roof as an advantage of the Solar Choice 
option, and goes so far as to say, “almost 
half of residential and commercial 
rooftops are unsuitable for solar because 
of structural, shading or ownership issues.” 

Swan said if you’ve ever been to San 
Francisco, you have probably noticed the 
tiny rooftops. “There are a lot of times 

P O L I C Y

UNBEATABLE

FAST. SIMPLE. DURABLE.

EcoX Rail-less Racking 
Unsurpassed installation 
ease on pitched shingle, 
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where we cannot fit enough panels on 
a person’s roof to actually cover all the 
energy that they’re using,” Swan said. 

PG&E’s program will allow 
customers to supplement the solar 
they’re producing with more solar 
produced by the utility’s solar farms. 

But Alayleh said there are other 
solutions customers should pursue if 
customers can’t get the energy they 
want from rooftop solar. 

“Then go get yourself a lithium 
battery stack, 10-kW, and then charge 
at night, use it during the day and 
wean yourself off PG&E,” Alayleh said. 
“Because PG&E is not in the business of 
really saving you a single penny. PG&E is 
in the business for themselves.” SPW

EXPERIENCE MATTERS

Backwoods
 Solar

208.263.4290
Sandpoint, ID • Eureka, CA • Ashland, OR • Portland, OR • British Columbia, CAN          

www.backwoodssolar.com

With 40 years of specialized skill in battery-based systems, we have the knowledge and the resources to 
help you with all of your storage-based energy projects. Become a dealer today, set-up is quick and easy.

Our seven skilled sales technicians are here from the initial design, through installation and for troubleshooting 
assistance down the road, all with just a phone call. We are the complete solution for materials and support.  

Find out why we have become America’s most trusted off-grid specialist and solar supplier.

GOING TO INTERSOLAR?
MEET WITH US: 707.599.4627
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marketplace easily provides project 
pipeline for residential installers

Pick My Solar
With panel and other solar equipment prices 
bottoming out, the focus across the industry 
has been (and will continue to be) on reducing 
soft costs. Lead generation and marketing 
can be high-cost efforts for any residential 
solar installer, no matter the location. It’d be 
nice if you didn’t have to do either, and signed 
contracts just fell into your lap.

Online solar marketplace Pick My Solar aims 
to make it nearly that simple. A homeowner visits 
Pick My Solar’s website to learn solar basics and 
submit a house for a solar quote. Pick My Solar 
does all the grunt work of sizing the project and 
understanding the homeowner’s wants. Pick 
My Solar installation partners bid on the project 
remotely, without much effort. The best bid wins 
the homeowner’s contract. Ten-minutes’ effort 
on a bid leads to an easy deal. 

“The medium and long tail of the industry, 
they’re great at construction,” said Rex Kehoe, 
Pick My Solar’s partnership director. “They’re 
working on their sales and marketing, and we 
don’t expect to completely replace that, but for 
some of our best installers, we’re 20% of their 
pipeline and it’s essentially no risk. They just 
submit their bid, and if they win, we send them 
a signed contract. It’s a way to increase their 
volume and add maybe an extra crew without a 
lot of investment up front for extra marketing or 
extra sales guys.”

Pick My Solar’s marketplace has been active 
for three years. The company got started in 
Southern California when founders Max Aram 
and Christopher Blevins wanted to make the 
“Expedia for solar.” Installers would compete for 
homeowners’ business, and the Pick My Solar 
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vetting, Kehoe said that’s when Pick My Solar digs for more 
details on the installation company—reviews from past 
customers, company profits, insurance and licenses, etc. 

“The biggest factor is the internal rating that the 
installers have with Pick My Solar,” Kehoe said. “Once 
we start doing business with them, we maintain a 
relationship with our customers. We get feedback to see 
if they were satisfied with the installer. Those ratings are 
really what keeps the installer in high standing with Pick 
My Solar and awards them future projects.” 

The initial effort from the installer is minimal. By the 
time nearby installers are made aware of a project open 
for a bid, Pick My Solar has already done an in-house 
design, sized the system and briefed the homeowner on 
what to expect. Installers should have everything they 
need to place a quick and accurate bid, all remotely. 

Once the bid deadline has closed, Pick My Solar digitally 
analyzes and evaluates all the received quotes on more than 
50 different factors (including things like quality of equipment 
and warranties) before presenting the homeowner with 
the Top 3 options. Throughout the process, all interaction 
with the customer is done by Pick My Solar representatives. 
Homeowners aren’t worn down by 15 solar companies trying 
to get their business, and installers aren’t bothered by basic 
“how does solar work?” questions. 

Colin Swan, CEO of Skytech Solar, said his San 
Francisco-based company has used other marketplaces 
before, but Pick My Solar makes securing that contract a 
lot easier by removing the installer’s burden of following 
up with bad leads.

“With many customers, it seems like a lot of 
people out there are kicking tires,” he said. “With [other 
marketplaces] we have to do the proposals and pick up 
the phone and call them. Is it worth the time we’re putting 
in? Pick My Solar has made it really easy for the installer.”

In select areas, Pick My Solar also offers group buys. 
Instead of installers bidding on every individual project 
in a close range, Pick My Solar will choose the best 
two installers in the area (based on customer feedback 
and Pick My Solar’s internal ranking) and market them 
to community members, said Kyle Cherrick, head of 
business development at Pick My Solar.

“We’ll put the [installer] pricing on the website, 
transparent, so any customer can come on and evaluate 
their options and compare it to other bids they have,” he 
said. “[Each installer will] have a couple different packages 
and we’ll make it simple for the homeowner and get the bulk 
pricing up front. If the installers are selected for that program, 
they know they are only being paired against one other 
installer and they’ve beat everyone else in that competition.”

marketplace would act as an independent, unbiased 
advisor to guide the homeowners through the process. 

Right now, Pick My Solar is focusing on 15 
hot solar markets, mostly in states on both coasts. 
Although competitive marketplaces are not in each 
state just yet, Pick My Solar is working to build installer 
relationships everywhere with the hope to soon set up 
shop in all 50 states.

Installers interested in being part of the Pick My Solar 
marketplace first apply for free online, providing basic 
company information. After passing the first round of 
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Installers chosen for group buys get more contracted 
projects in the same radius, which means they can 
streamline orders and travel arrangements—less effort from 
the installer and a cheaper system for the homeowner.

 “One of our installers told us that when he knows 
he has a cluster of installations in the same area, he can 
lower his costs by 20% just by the economies of scale of 
sending the same team to the same area with the same 
permitting, etc.,” Cherrick said. 

Any and all solar installers are allowed to apply to be 
a Pick My Solar installation partner at pickmysolar.com—
free of cost. Pick My Solar makes its money by charging 
“success fees” to the installers in exchange for eliminating 
high sales and marketing costs. 

“We’ve totally eliminated the need for marketing, sales,” 
Kehoe said. “It’s much less headache on [the installers’] end. 
They get to focus on what they’re best at—the construction side. 
We focus on streamlining the marketing and the sales process 
and really giving a better experience to the homeowner.” SPW
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APPRAISING SUNRAYS: 
How to value solar on residential rooftops

KELSEY MISBRENER
ASSOCIATE EDITOR

The label prototype 
made by Todd Fries 
of HellermannTyton 
and appraiser 
Sandra Adomatis.

Sandra Adomatis is on a quest to unite 
appraisers and installers so solar is 
properly valued on homes.

 Adomatis is an appraiser in Punta 
Gorda, Florida, and is considered an 
expert in green valuation. She is one of 
the authors of the SunShot study “Selling 
into the sun: Price premium analysis of a 
multi-state dataset of solar homes.”

Her eyes were opened to the 
transforming 
market of green 
buildings about 
nine years ago, 
when she did a 
final inspection 
on a home 

built by Beth Cantin, a local builder in 
Port Charlotte, Florida. She was looking at 
another appraiser’s report when Cantin, 
also the owner of the home, said, “You do 
know the home is green, don’t you?”

Adomatis had no idea what Cantin was 
talking about. So she told Cantin, "I'll spend 
all day with you if you help me understand 
what makes this home different."

Cantin dug up her home energy 
rating system (HERS) ratings and green 
sheets to show Adomatis. She had 
no idea she should’ve shown those 
documents to the appraiser too.

“She learned a great lesson there, 
that the appraiser needs to know what's 
behind the walls. We can't just go out 
and have x-ray vision," Adomatis said.

And Adomatis learned a lesson too: 
She needed to become an expert in 
green homes. She went home that night 
and signed up for LEED classes.

"I had been an appraiser for a long 
time,” Adomatis said. “If I didn't know 
about green, there were a lot of others 
who didn't either."

Along the way, she was introduced to 
solar PV, which sparked her interest—and 
she had a lot to learn. “I had never even 
gone to my electric bill to figure out how 
many kilowatt hours I use,” Adomatis said. 
“How many people would know that?"

Adomatis has since become an 
appraisal authority on solar and green 
homes. She recently wrote a book called 
Residential Green Valuation Tools that 
includes tips for appraising solar PV.
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Where’s the connection?
Adomatis thinks she was in 
the dark on solar because 
appraisers, real estate 
agents and lenders got left 
out of the green movement. 
Installers and contractors 
banded together and 
formed trade organizations, 
but then later wondered 
why appraisers didn’t know 
anything about it, she said.

It’s important for 
appraisers and real estate 
agents to know about solar 
and green energy so they 
can properly appraise and 
market homes. Although 
Adomatis said the real 
estate sector has recently 
been looped in to green and 
solar networking events, 
there’s still much work to 
be done to get everyone on 
the same page and ensure 
homeowners are getting the 
most value for their systems.

Adomatis said she 
often hears appraisers tell 
her, “I called an installer to 
ask them about solar or 
ask them about the cost to 
install in my local market and 
they won't talk to me." She said that by blowing off 
appraisers, installers are doing a disservice to the homeowner.

She said it’s necessary for the two professions to network. “That's how 
we learn—from the professionals out in the field doing it,” Adomatis said.

When appraisers or real estate agents list a home on the market with 
solar, they’ll often just indicate that the home has solar panels. To get any 
details like the kilowatt hours or age of the system, appraisers have to call the 
installers themselves. Adomatis said the information isn’t readily available in 
the property record or assessor’s record because it’s not taxed in most states.

Spec solution
One way Adomatis proposes to bridge the communication gap is by asking 
installers to put a sticker on the electrical box with all the relevant system 
information. That sticker would document the date the system was installed, 
the size of the system and the manufacturers’ contact information.

Adomatis has worked with Todd Fries, marketing manager of 
HellermannTyton, to come up with a prototype of such a label. HellermannTyton 
creates code-compliant labeling for the solar industry.

“I actually took their information and designed a label that could be used by the 
installer at the time of installation that would allow the homeowner and anybody in 
the future to understand exactly what's up on that roof very easily,” Fries said.

Fries said that label could go on the electrical box or inside an inverter to make 
sure it stays intact for years to come.
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Palomar Solar 
includes its website 
on every installation’s 
safety plaque.
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Adomatis has included a prototype 
that installers can download for free 
in the “AI Residential Green & Energy 
Efficient Addendum” online.

Brian McFadden, compliance specialist 
and technical writer for solar safety 
label-making company Graphic Products, 
agreed the label would be useful.

“The solar industry has boomed in 
the last several years, and we can see 
applications like this really taking off,” 
McFadden said in an email. “There’s 
so much variation across PV systems, 

and there’s often no easy way to find 

detailed information about a given 
installation after the original purchaser 
moves on. An effective label could 
make a world of difference, simply by 
making that information available.”

SEIA and standards
Adomatis would like to see the form 
become a standard and has been working 
with SEIA on this initiative. She said she 
knows SEIA would like more uniformity on 
how solar is installed and documented.

SEIA’s senior director of project 
finance and capital markets, Mike 
Mendelsohn, said SEIA has assembled a 
group of installers, financing and housing 
experts to work on this issue. The group 
is discussing how the solar industry can 
communicate with appraisal, real estate 
and other industries. They had their first 
meeting in late 2016, and will meet again 
this spring.

Mendelsohn said SEIA is "seeing 
if we can provide more information 
on solar systems so that there could 
be a clear communication to the 
appraisal and real estate industries on 
the ownership and financing structure 
behind residential installations.”

Some companies in this informally 
named “housing industry working 
group” are installers SunPower and 
Vivint; loan providers Mosaic, Dividend 
Solar and Spruce Finance; and real 
estate entities like the Appraisal 

Institute, in which Adomatis is a 
designated member.

Mendelsohn said SEIA thinks it’s 
important that the real estate and solar 
industries work more closely together, 
especially as solar becomes more 
common on residential rooftops.

Installer input
Adomatis said she is not aware of any 
installers making it easier for real estate 
professionals to find out solar specs.

But Californian “boutique installer” 
Palomar Solar has started to shift in this 

direction already. The company includes 
its website on the safety plaque on the 
electrical box.

“The plaque itself is required, but it's 
not required that you put your company 
name,” Rizzo said. “We're proud of our 
work, so we put palomarsolar.com on 
every single plaque that's mounted to 
the electrical panel.”

In addition to the plaque, Palomar 
Solar gives each client electronic 
documents and a CD with all warranty 
information. But it’s easy to lose or 
forget about that information after it’s 
tucked away in a drawer or deep in an 
email inbox.

“Even our customers would have 
a hard time telling you what they have 
10 years from now when they go to sell 
their house,” Rizzo said. “They just don't 
remember.”

Rizzo said at the very least, companies 
should be required to put their names on 
the safety plaque. He can only think of two 
or three other installers who currently put 
their names on the plaque.

“Most companies are giving 
handwritten chicken scratch carbon copy 
contracts that homeowners will misplace,” 
Rizzo said. “That's always the issue.”

He often receives phone calls from 
real estate agents asking about the specs 
of Palomar Solar systems as they’re trying 
to sell a home. He said he’s happy to talk 
to them, but a standardized spec sheet 

would save both he and the realtor time.
“It's really tough to expect a realtor 

to get up on the roof and try to get under 
the panel to see what kind of panels and 
what the wattages are,” Rizzo said.

Just as Adomatis wants to see the 
real estate industry working more closely 
with the solar industry, Rizzo does too. 
Rizzo said he encounters lots of real 
estate agents who don’t know much 
about solar. Palomar Solar does its part 
by encouraging sales team members 
to meet with real estate agents and 
explain what they should look for when 

assessing a solar system.
These meetings are in 

part to help solar be properly 
valued. But Rizzo sees an 
added bonus too: "Real 
estate agents, once they 
understand, are a tremendous 

referral source for us."
Rizzo said real estate agents 

should judge a system on whether it’s 
aesthetically pleasing, if it provides 
a decent amount of kilowatt hours 
depending on the size of the house and 
if the installer has a good reputation.

“I think realtors could sell homes 
faster and for more money if they 
just did a little extra work for the 
homeowners,” Rizzo said.

Although both sides partly blame the 
other for the disconnect, perhaps SEIA’s 
working group can put an end to the 
miscommunication and make progress 
for both industries. SPW

I had been an appraiser for a long time. If I didn’t know 
about green, there were a lot of others who didn’t either.
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Solar arrays abuzz thanks 
to new pollinator-friendly 
vegetation initiative

Photos of ground-mounted solar farms often depict shiny 
panels staked in barren, brown ground. For communities 
hesitant to accept and support solar, these photos can leave 
the impression that solar causes damage to land.

"Images of California and desert-sited solar arrays are so 
common that many people begin to think, what did the PV solar 
arrays do to the ground?" said Rob Davis, director of the media 
and innovation lab at Fresh Energy, a Minnesota non-profit 
dedicated to speeding the transition to a clean energy economy.

But public opinion can improve when communities instead 
see images of solar farms framed by native flowers and short-

growing meadow grasses.
Investing in pollinator-friendly native plants at solar sites 

benefits multiple stakeholders: installers, environmental 
advocates and communities. A new voluntary standard 

signed into Minnesota law in May 2016 was the first 
of its kind to set a precedent for pollinator-friendly 

native groundcover at solar farms.
The law says that owners of ground-mounted 

solar arrays may choose to use pollinator-
friendly native plants underneath solar arrays 

and should use native plant species and seed 
mixes whenever possible. To claim that 

the site provides benefits to pollinators, 
gamebirds and songbirds, the site must 

follow the guidelines in the Board of 
Water and Soil Resources’ pollinator 

plan. The option to make the claim 
is voluntary, but it’s a good way 

to get community support for solar farms.
To officially designate a site as 

pollinator-friendly, installers must fill out 
a Solar Site Pollinator Habitat Assessment 
Form that requests information such as 
“percent of site dominated by wildflowers” 
and “seasons with at least three blooming 
species present.” Installers send the 
completed form to the Minnesota Board 
of Water & Soil Resources.

Pursuing native plant groundcover 
means more expenses up front, but less 
maintenance after establishment. It also 
comes with a wealth of other benefits.

Environmental benefits
Native, pollinator-friendly plants help 
the struggling bee population. Last 
year, the United States Fish and 
Wildlife Service listed a bumble bee 
species as endangered for the first 
time. A February report on North 
American and Hawaiian bees by 
the Center for Biological Diversity 
found that more than half of native 
bee species (with sufficient data to 
assess) are declining. The primary 
drivers of decline are habitat 
destruction and pesticide use.
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Marla Spivak, PhD, a Minnesota-
based entomologist whose TED talk on 
the importance of bees has been viewed 
more than 2.2 million times, helped to 
develop Minnesota’s pollinator plan along 
with conservation biologist and monarch 
butterfly expert Karen Oberhauser, PhD.

"It just seemed like such a great 
win-win, and that both of us as 
entomologists and conservation 
biologists would be able to be in a 
great position to suggest some flowers 
that could be put under solar sites that 
would beautify the site aesthetically but 
would also provide a lot of benefits to 
farmers,” Spivak said.

Audubon Minnesota supported 
development of the standard as well, 
since native vegetation supports 
hummingbirds and grassland birds that 
eat insects, like eastern meadowlarks 
and grasshopper sparrows.

Spivak said native vegetation is 
one way to make up for the inevitable 
environmental disturbance that occurs 
when installing solar farms. She said 

native plants have multiple, stacked 
benefits for conservation.

"It has so many benefits, not just to 
bees, which are directly tied to our food 
system through pollination services, but 
also improve soil quality, retention of 
nutrients and, ultimately, water quality,” 
Spivak said.

The potential for conservation 
efforts on solar sites is different from 
other types of power production plants. 
If pollinator plants are planted by a fossil 
fuel power plant, there’s potential for 
pollution in the soil, which then could 
harm the bees and other wildlife that 
pollinate the plant. But the soil under 
solar arrays would not carry that risk 
and can be a very nutritious and non-
polluted habitat for wildlife.

"It really helps remediate soil, 
prevent runoff, improve water quality 
and it helps the productivity on their 
farm land," Spivak said.

Healthy soil is especially helpful on 
farmlands where the next field over may 
be growing the community’s food.

Installer benefits
Commercial solar installer SoCore 
Energy planted native pollinator plants 
at about a dozen of its solar sites in 
Western Wisconsin in the past year. 
They haven’t begun blooming yet.

"The alternative option that we 
would plant would be turf grass, and 
turf grass requires a lot of operations 
and maintenance," said Laura Caspari, 
director of development.

Choosing pollinator plants for solar 
arrays requires more maintenance in 
the first three years, but much less 
after that point. The alternative, turf 
grass, requires endless mowing. Caspari 
anticipates pollinator plants will save 
SoCore O&M money in the long-term, 
which was motivation enough to pursue 
this unusual option.

"We were quite impressed when we 
saw the maintenance cost reduction 
after the establishment period, so I 
definitely would encourage people to 
look at that aspect of it,” Caspari said.

During the first three years, the 
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Westmill Solar 
Farm in the 
United Kingdom. 
Photo courtesy of 
David Butler.
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biggest maintenance concern will be 
eradicating fast-growing invasive plants. 
They’ll need to be killed by mowing, 
herbicide or manual extraction. Once 
the native plants are established and 
their roots have grown to the average 
10 to 15 ft, they’ll do a good job of 
crowding out any weeds or invasive 
plants themselves, with the occasional 
need for human intervention. Caspari 
said SoCore carefully selected low-
growth plants appropriate for a solar 
farm, but if anything grew too high they 
would require trimming.

While the upfront cost of native, 
pollinator-friendly seeds will be higher 
than turf grass seeds, the cost of 
ongoing maintenance will be much 
lower. Management and maintenance 
costs of a low-growing native meadow 
habitat are roughly half that of turf grass 
mowing and maintenance.

Another benefit of native grasses 
for contractors is within the permitting 
process. Installers must obtain permits 
for storm water runoff that vary state 
by state. When contractors use turf 
grass under arrays, the storm water 
runoff is greater due to the small grass’s 
small roots not soaking it up. When 
contractors use native plants instead, 
less runoff is produced since the root 
systems are much deeper and better at 
soaking up the rainwater.
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Travis Bolton of Bolton Bees installs the beehives at Connexus solar farm. 
Photo courtesy of Connexus.
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"There's not only an environmental 
benefit there, but it makes the permitting 
process for storm water go more 
smoothly," Caspari said.

Community buy-in
Forbes reported that siting solar and other 
renewable energy power projects can be 
challenging. Although state governments 
have the final say in whether new power 
production plants are permitted, local 
communities carry lots of sway in the debate.

Residents who think solar damages 
land can put pressure on town councils 
that can halt renewable energy 
development. So how can solar 
advocates win over the locals?

Native plants are one way. Caspari 
said when SoCore Energy proposes 
projects without native plants, the 
community response is less favorable.

“We've definitely found a better 
reception when we come in with 
a native vegetation and pollinator 
plan,” Caspari said. “The farming 
communities do typically understand 
the benefits of pollinators and the 
storm water benefits."

Davis has no doubt 
native vegetation helps solar 
contractors get community 
buy-in. “They know that 
they can go into these rural 
communities and talk about 
agricultural values. And 
actually have the backup 
of folks like Marla, saying, 
‘Oh yeah, this isn't just 
window dressing. This is 
real acreage that's going to 
really benefit pollinators.’”

Integrity is key
When consumer demand 
for organic food first hit 
the market, companies 

were labeling foods as “organic” arbitrarily 
until the FDA set a standard for the term. 
Fresh Energy’s Rob Davis wants to make 
sure companies are being true to their 
word when they claim a solar site is 
“pollinator friendly.”

Although Maryland unanimously 
passed a statewide standard based on 
Minnesota’s standard, most states do not 
yet have pollinator-friendly standards. 
Davis said installers in other states should 
look to the Minnesota standard if they 
want to go the pollinator-friendly route. 
SoCore Energy agrees.

“We're not talking about just a narrow 
row of native vegetation by the front 
gate that makes it look like a project is 
pollinator-friendly,” Caspari said. "Just 
putting a row of pretty plants along the 
front fence doesn't achieve that. That’s why 
the Minnesota standard is so important, 
because it provides a benchmark."

Davis said pollinator-friendly solar 
projects are now being proposed and built 
in Iowa, Maryland, Nebraska, New York, 
North Dakota, Vermont and Wisconsin.

Taking it to the next level 
Connexus, a co-op in Minnesota, earned 
a perfect score on the Solar Site Pollinator 
Habitat Assessment. Now it’s taking the 
conservation commitment a step further: 
It partnered with local beekeeping 
company Bolton Bees to set up 15 
beehives on its solar farm.

“To us, bee hives at a pollinator-
friendly solar garden seem like the natural 
next step,” said Samantha Neral, Connexus 
spokesperson, in a press release.

The beekeepers have even created 
a new name for honey produced from 
apiaries on or adjacent to a pollinator-
friendly solar arrays. It’s called “solar honey.”

If more installers take up the 
pollinator-friendly initiative, the future may 
look sweeter for bees. SPW
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Connexus solar farm in full bloom. 
Photo courtesy of Prairie Restorations.
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Testing the waters WITH FLOATING SOLAR

Minnesota might be known as the Land 
of 10,000 Lakes, but Florida is pretty 
water-dense too. The state has 30,000 
lakes spread across three million acres of 
land—most non-navigable. Florida is the 
third most populous state but only the 
22nd largest state by area. People and 
unusable waterways are taking up a lot of 
space in the Sunshine State, leaving little 
room for significant solar projects.

That’s why floating solar—or 
floatovoltaics as it’s affectionately 
known—is a perfect fit for this watery, 
yet sunny state. The Orlando Utilities 
Commission (OUC) seems to understand 
this. Taking a look at an aerial map, the 
utility’s service area is peppered with a lot 
of blue. The Orlando International Airport 
looks like it’s trapped in the middle of a 
spider web of waterways. OUC knows 

KELLY PICKEREL
MANAGING EDITOR

Trial floating solar installation in Orlando is 
first of hopefully many for Florida utility

that floating solar is its best option to 
bring more solar into its energy portfolio.

So the utility pushed out a 31.5-kW 
floating array on one of its storm water 
storage reservoirs in February 2017. The 
project uses the expertise of French 
floatovoltaics godfather Ciel & Terre 
and newcomer installer D3Energy of 
Florida. Ciel & Terre, which manufactures 
the Hydrelio HDPE-floats that hold the 
panels and wires, has 60-MW of floating 
experience globally. This project is the 
first major floating array in Florida and one 
of only a handful in the United States. 

“We were delighted to work with 
the Orlando Utilities Commission 
and D3Energy on this project,” said 
Eva Pauly-Bowles, international sales 
director of Ciel & Terre International. 

“This is the first stepping stone in our 
development of floating PV projects 
among public entities in the United 
States. D3Energy is an excellent local 
partner that has continued to be a 
great advocate for floating PV and 
continues to spread the word about 
our alternative to traditional ground-
mount and rooftop systems.”

D3Energy, now exclusively working 
on floating projects, reached out to Ciel 
& Terre after CEO and president Lowell 
Dunn recognized the underutilization of 
the state’s bodies of water. With some 
previous construction experience and 
an entrepreneurial nature, Dunn wanted 
to do good for Mother Earth and partner 
with Ciel & Terre on floatovoltaics. 
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D3Energy doesn’t plan to explore other more 
traditional solar projects.

“We think this is a very niche market,” 
Dunn said of floating solar. “Ciel & Terre is 
by far the Google of floating solar. They’re 
fabulous partners.”

Representatives of OUC found D3Energy and 
Ciel & Terre after witnessing a small test project 
floated by University of Central Florida mechanical 
engineering students. In April 2016, the students 
assembled a 20-panel Ciel & Terre system on a 
retention pond, and the 5-kW project piqued the 
interest of OUC. Less than one year later, the utility 
had its own floating solar project.

Dunn said floating solar has been slow 
to take off, but he’s hoping people will take it 
seriously after OUC’s 31.5-kW project.

“We’re working with several companies, but 
it’s always one of those, ‘We don’t really want 
to be first,’” he said. “This isn’t Ciel & Terre’s first 
rodeo.” On top of the 60 MW already installed 
globally, Ciel & Terre has 130 MW contracted 
for 2017—15 MW in the United States alone. And 
now with a manufacturing plant near Atlanta, 
Georgia, Ciel & Terre is producing Made-in-
America Hydrelio systems, including those used 
in the Orlando project.

On this OUC project, Ciel & Terre was 
considered the EPC and its representatives 
helped teach D3Energy the installation basics. 
An assembly line of sorts was set up on land, 
and rows of Hydrelio floats and ReneSola 
panels were pushed into the water as they were 
connected.

“You assemble the floats, put the rails on, put 
the panels on,” Dunn said. “Then you put one row 
in the water and slide it out. You have three rows 
on shore at most and the rest is already floating. 
As you’re doing it, you’re wiring it from panel to 
panel to collector box to the floating transmission 
line to the inverter on shore.”

One ABB inverter is housed on land. A 
marine-grade cable and chain anchors the floating 
array to the shore. Dunn said the anchor cable is 
slightly slack so the array can move around but not 
completely rotate. The Hydrelio system has been 
tested to withstand 130-mph winds.

Besides special cables and chains for 
anchoring, all other materials used on a floating 
array are the same as any land-based project. A 
floating array is never submerged and is designed 
to ride waves. The system experiences the same 
rain and moisture buildup as traditional arrays. 
Therefore, almost all major panel manufacturers 
can be used on floating solar systems.

3 4  SOLAR POWER WORLD       5 • 2017        www.solarpowerworldonline.com

ADJUSTABLE   |   VERSATILE   |   EPDM WATER TIGHT SEAL

S-5 leads the way in ingenuity and smart design when it comes to attaching anything to a metal roof. 
That’s why we invented the RibBracket I, II, III, and IV products. They are thoroughly tested for strength, 
have no moving parts, and flexibility to fit various trapezoidal roofs. Visit www.s-5.com to learn more!

www.s-5.com | 888-825-3432 | A2LA Cert No. 0018.04

RibBracket™ I-IV
NO MESSY SEALANTS AND NO LEAKING. 

Installation Case Study 5-17 V3.indd   34 5/16/17   9:37 PM



P R O J E C T S

“We are unbiased when it comes to panel 
selection, however we work mostly with trusted 
Tier 1 crystalline panel manufacturers,” Pauly-
Bowles said. “The panels are never in direct 
contact with the water surface and benefit 
from being kept cooler due to the air and water 
exchange. Every panel manufacturer we have 
worked with is confident in providing the same 
warranty level as what you would get with a 
ground-mounted system.”

With this successful 31.5-kW installation, 
those at D3Energy are excited to squash any 
hesitation of being “the guinea pig” of a new 
installation technique in Florida. And they hope 
this is the first of many floating solar arrays in 
OUC’s service area.

“After completing the first successful Hydrelio 
floating PV power plant with OUC, we are now 
exploring the opportunity to deploy more large-
scale floating PV systems with them,” Pauly-
Bowles said. SPW
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KATHIE ZIPP
MANAGING EDITOR

Catherine Von Burg, SimpliPhi’s 
CEO, opens a Big Genny, a 
portable rechargable generator 
which can be charged with 
power from a solar blanket. 
SimpliPhi’s founder Stuart 
Lennox worked in the film 
industry and also used the Big 
Genny to power a 3D moon on 
Conan O’Brian’s set. 
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F R O M

T O  T S U N A M I S ,
SimpliPhi Power has been innovating and 
problem-solving with storage since 2002

You might know SimpliPhi 
Power for its lithium ferrous phosphate 
(LFP) batteries used to back up residential 
and commercial solar arrays. But you 
might not be aware of the diverse 
applications the batteries are used in 
or its inspiring CTO and founder who 
developed a battery architecture based 
initially on the lithium cobalt oxide and 
later, in 2007, on the LFP chemistry that 
changed the film industry forever. 

“Stuart is an interesting and 
amazing man,” said Catherine Von Burg, 
SimpliPhi’s president and CEO. “He’s an 
inventor and tinkerer.”

Stuart Lennox spent years as a 

production designer for film and TV—
much the same background as Adam 
Savage and Jamie Hyneman on the TV 
show MythBusters. He was “the guy” who 
solved problems on any production set, 
whether pulling off special effects, creating 
an apparatus to move cameras or bringing 
power to remote location shoots. 

“That’s really what led him to see a 
need for better power supply,” said Von 
Burg. “He was all about solving problems 
and creating solutions.”

Lennox often encountered problems 
using diesel generators on set—the 
pollution, noise and logistics of bringing in 
the fuel. He also saw problems with lead-

acid, the incumbent battery technology. 
Equipment with enormous draw, such 
as 800-W strobe lights, damaged the 
batteries. They were also temperature 
sensitive, often arriving dead after shipping 
to locations in warm climates. Lead-acid 
batteries were also very large and heavy. 

In 2001, Lennox found inspiration 
in an electric bicycle on set. He had the 
manufacturer create prototypes of the 
bike’s battery, which he used to power 
movie cameras and portable lighting. 
The batteries worked so well that the film 
and TV industry asked for more, which 
provoked Lennox to found his own 
company, LibertyPak, one year later. 

Image courtesy of istockphoto.com

Tech-Storage_5-17_Vs4.indd   37 5/16/17   9:45 PM



T E C H N O L O G Y

“The bicycle really captivated his 
imagination,” Von Burg said. “It was so 
small, yet it provided enough power to 
move, even when carrying a human. The 
small battery was performing functions 
that lead-acid could never address.”

Lennox offered LibertyPaks and 

LibertyBelts, portable plug-and-play 
battery packs that could be charged 
by solar or through other methods. 
The packs’ batteries used a lithium-ion 
chemistry with cobalt—a break-through 
technology in the early 2000s still used 

today. Although these batteries had high 
energy density, they produced excessive 
heat. This “thermal runaway” shortened 
cycle life and increased fire risk.  

Once again, Lennox’s problem-
solving side came out. He went into his 
garage lab and began to innovate. When 

the first LFP battery cell prototypes 
came out in 2007, Lennox immediately 
saw the chemistry’s potential to offer 
greater efficiency, safety and cycle life. 
He refined the his processes based on 
the new chemistry and developed a 

proprietary battery management system 
and architecture that was cobalt-free. 

“A chemical property of cobalt, 
known as thermal runaway, leads to 
failure and fires, like we’ve seen with 
cell phones and laptops, as well as 
larger applications, such as cars,” Von 

Burg said. “Today our products, 
compared to other cobalt-
based batteries,  outperform on 
efficiency, cycle life and safety, 
and eliminate the risk known as 
thermal runaway."

In addition to using LFP 
technology in his packs and belts, 

Lennox incorporated the batteries into 
portable rechargeable generators. The 
Little and Big Gennys can store power from 
any source, including solar. His expanded 
product line only brought him bigger gigs 
in the film industry. For example, Conan 

It was so small, yet it provided enough power to move, 
even when carrying a human. The small battery was 
performing functions that lead-acid could never address.
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O’Brien’s late-night TV show used the Big 
Genny to power a 3D moon on set. The 
LibertyPaks and LibertyBelts have also 
been used on many movies and TV shows, 
including Avatar and Tron: Legacy. But 
Lennox didn't stop there. 

Von Burg met Lennox in late 2009. 
She previously worked in biomedical 
engineering research and had also in the 
non-profit sector, introducing technology 
and data to improve lives, so LibertyPak 
immediately captured her attention. 

"I was captivated by something that 
meant a lot to me—introducing access 
to energy to the 1.4 billion people that 
live without clean water, agricultural 
irrigation or lighting for schools and 
clinics,” Von Burg said. “When I saw the 
LibertyPak and Gennys and how they 
could plug into a solar blanket to give 
people the ability to harvest their own 
power in a lightweight, safe, non-toxic 
way off grid in remote areas, that was 
a game changer in my mind. I really 
bought into his vision and technology."

Von Burg joined LibertyPak in 2010 
and helped launch a new product line 
of larger batteries while expanding the 
company into new markets, including 
emergency relief and the military.

Lennox and Von Burg also saw a 
need for power resiliency in commercial 
and residential applications. Customers 
with grid-tied solar systems were 
quickly realizing their arrays would 
disconnect during a power outage. 
But Lennox and Von Burg knew that 

retrofitting systems with batteries and 
inverter charge controllers allowed 
arrays to disconnect and island the 
assets for the home or business 
when the grid went down, providing 
uninterrupted solar power. They pitched 
the business proposition to contractors 
across the country. 

“We helped installers understand 
how they could tap into a customer 
that was no longer active and help them 
optimize that initial capital investment,” 
Von Burg said. 

The idea that the company could 
help simplify people’s power inspired 
LibertyPak to rebrand as SimpliPhi Power. 
The “Phi” comes from a Greek symbol 
based on a mathematical principle known 
as the ‘golden mean’ which is found 
throughout nature and when applied to 
mechanical systems, achieves balance, 
symmetry and simplicity. 

By the time Elon Musk announced 
Tesla’s Powerwall in 2015, SimpliPhi was 
way ahead of the game. Still, Von Burg 
is grateful to Musk for raising awareness 
around a model of power independence 
based on energy storage. 

“Elon Musk did everyone in the 
industry a great service,” she said. “He was 
able to captivate people's imagination and 
help them understand how storage takes 
the intermittency out of renewables and 
the grid. But we started that in 2010. We 
are probably the energy storage company 
with the longest track record, considering 
actual systems and deployments across 
markets and applications.”

Today SimpliPhi Power’s executive 

offices and manufacturing plant are in 
Ojai, California, though the company 
is considering expanding into other 
territories such as Australia and Europe, 
specifically the United Kingdom. 

SimpliPhi values using its open 
source technology to work with all major 
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I was captivated by something that meant a lot to me—introducing 
access to energy to the 1.4 billion people that live without clean 
water, agricultural irrigation or lighting for schools and clinics.

TOP: SimpliPhi’s lithium ferrous 
phosphate batteries are said to be able to 
cycle daily for ten years, offer up to 100% 
depth of discharge and operate at 98% 
efficiency for more than 5,000 cycles.  

BOTTOM: Stuart Lennox used his 
LibertyPak batteries to provide power in 
many films, including powering the lights 
in actors’ suits in Tron Legacy. 
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inverter manufacturers, tailoring voltage 
settings to make integration, again, as 
simple as possible. 

SimpliPhi today sells through some 
distributors, although that wasn’t always 
the case. 

“Early on, distributors thought 
our technology was too new, so we 
built our business with the hundreds 
of solar installers across the U.S. and 
overseas,” Von Burg said, remembering 
back to 2010 when the company 
partnered directly with solar installers, 
architects and electricians.  “I'd spend 
hours on the phone with our technical 
team talking to installers, electricians, 
architects and municipalities 
understanding their pain points and 
what they're trying to achieve. Those 
early customers were the reason we 
grew, because they were willing to take 
a chance on us and provide the basis 
to prove out our platform technology 
that had been tested for years in the 
film and movie industry.”

Von Burg said SimpliPhi’s mission of 
helping solve problems is what still makes 
it more than just a battery manufacturer. 
The company continues to provide 
engineering and design services to help 
contractors and consumers optimize 
solar+storage, as well as other generation 
assets, even optimizing generators 
coupled with batteries.

“We are committed to helping 
get customers engaged in their own 
power generation and utilization and 
understanding what the true cost is,” 
she said. “When they look at a price 
of a gallon of gas, because of the 
subsidies, they’re paying a low cost on 
the frontend but paying dearly on the 
backend. People can create resiliency 
with solar and storage.” SPW

For more information visit:
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What lies BENEATH... 
the solar panel

The junction box is often an 
overlooked piece of the solar panel. 
Usually pre-installed on the backside of a 
solar module, installers pay it little mind 
until connecting panels. 

The PV junction box has a simple, 
but important role: housing all the 
electric bits on a solar panel and 
protecting them from the environment. 
Wires connect to diodes inside, providing 
an easy way to link panels together. 

Although solar developers and 
owners don’t get a choice in junction 
box type—module companies work out 
those contracts during manufacturing—
the role of this enclosure is still important 
to understand, especially as it houses 
more “smart” technologies.

Junction box basics
A junction box has bypass diodes that 
keep power flowing in one direction 
and prevent it from feeding back to 
the panels. Frank Rosenkranz, product 
manager of solar for EMEA, India and 
Americas for connector and junction 
box manufacturer TE Connectivity, 
described the junction box as the “most 
important part on a panel.” 

“Every string is protected by a diode 
[in the junction box],” he said. “The diode 
is the gateway that allows an endless 
stream of power.”

If part of a solar panel is shaded, 
that string will want to consume power, 
reversing the flow of electricity. Diodes 

KELLY PICKEREL
MANAGING EDITOR

Junction boxes are an overlooked, 
yet important component

Survey participants in the “International Technology Roadmap for Photovoltaic Results 2016” 
believe standard junction boxes without any additional function except bypass diodes will dominate 
the market over the next 10 years, although smarter technologies will begin to gain ground. 
Source: ITRPV Eighth Edition 2017

inside the junction box prevent that 
from happening.

There are two different junction box 
production techniques—soldering/potting 
and clamping. With the soldering and 
potting method, foils coming out of the 
solar panel are soldered to the diodes in 

the junction box. The junction box then 
has to be potted or filled with a type of 
sticky material to allow thermal transfer 
of heat, keep the solder joint in place and 
prevent it from failing. Once enough time 
has passed for sufficient curing of the 
potting material, the panel is good to go. 

The SolarEdge 
embedded optimizer 
with junction box 
capabilities
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The diode is the gateway that 
allows an endless stream of power.

With clamping production, a simple 
clamping mechanism attaches the foil to 
the wires. There are no fumes or major 
cleanup as with the soldering/potting 
method. The prices of both methods 
are fairly equal when comparing 
material and labor costs as a whole. The 
clamping box may be more expensive, 
but the labor needed to solder and pot 
the other boxes is often higher.

Although there are differing opinions 
on the best way to produce a junction 
box, there has been little discussion 
over the main role of this often-ignored 
product—until new technologies got 
involved in the industry.

Junction box evolution
As modules have changed, the junction 
box has kept the same functionality. But 
now with increased power outputs and 
voltages, junction boxes have had to 
improve their ability to protect that power. 

“The general role of the junction box 
has remained the same. What’s changed is 
the modules keep getting more powerful,” 

said Brian Mills, North American PV 

product manager with Stäubli Electrical 
Connectors. “As the module output gets 
higher, those bypass diodes have to do 
more work. The way they absorb that 
energy is by shedding heat. You have to 
handle that heat of the diodes.”

Cool bypass switches are replacing 
traditional diodes in some junction boxes 
to mitigate the excessive heat generated 
by higher module outputs. When shaded 
panels want to instinctively consume 
power, a traditional diode prevents that 
from happening, but heat is generated in 
the process. A cool bypass switch works 
like an on/off switch and opens the circuit 
when panels are trying to pull energy, 
preventing heat from building up. 

“Bypassing diodes are 1950s 
technology. It’s very simple,” Mills said. 
“They’re robust and reliable, but that heat 
generation thing has always been an 

issue.” Cool bypass switches solve 
that heat issue, but they’re much 
more expensive than a 20-cent 
diode. And everyone wants modules 
to be as cheap as possible.

To get the most bang for their 
buck, many system owners are 
turning to bifacial panels. Energy 
is still fed through one junction 
box even though power is being 
produced on both the front and 
backside of the module. Junction 
box manufacturers have had to get 
creative with their designs. 

 “On a bifacial panel, you have 
to position the junction boxes on the 
edge where you are definitely sure the 
backside is not shaded,” Rosenkranz 
said. “When on the edge, the junction 
box is no longer possible to be a 
rectangle, it has to be small.”

TE Connectivity offers three small 
SOLARLOK PV Edge junction boxes for 
bifacial modules, one each for the left 
corner, middle and right corner of the 
module, effectively working the same 
as one larger rectangular box. Stäubli is 

developing a 
junction box for 
positioning along 
the absolute 
edge of bifacial 
modules.

Bifacial 
modules’ quick gain in popularity meant 
that junction box designs had to be 
upgraded on the fly. Other sudden 
updates to solar systems include rapid 
shutdown and various module-level 
functionality requested by the National 
Electrical Code, and the junction box 
has to keep up.

“The industry is changing so quickly, 
it’s hard to stick with one enclosure 
and hope it’s viable,” Mills said. “How do 
you make a device that can handle PV 
temperatures and operate properly and last 
long term? How do you make it so you can 
switch out that technology if it goes bad or 
becomes obsolete? The junction box now 
has to be able opened up and closed.”

Stäubli’s PV-JB/MF multifunction 
junction box is customizable with 
an open-format, so it’s ready for 
any future updates, including entire 

optimizers or microinverters if their 
electronics get small enough.

TE Connectivity has also recently 
launched a smart junction box that 
enables customized printed circuit boards 
(PCBs) to be integrated into solar panel 
solutions with monitoring, optimizing and 
rapid shutdown functionality. 

Most microinverters and optimizers 
are added to the back of the module 
in addition to the junction box. But 
SolarEdge’s power optimizer can replace 
the junction box on factory-assembled 
smart modules. The embedded power 
optimizer provides smart capabilities 
while performing the basic power 
functions of a junction box.  

“It has an advanced thermal design to 
enable heat dissipation to maintain lower 
cell temperature and avoid hot spots,” said 
Lior Handelsman, SolarEdge founder and 
vice president of marketing and product 
strategy. “We have specifically designed 
our embedded power optimizer to allow 
for manufacturing flexibility so that 
module manufacturers can quickly adjust 
manufacturing according to demand. 
We [designed] a fixed base with bypass 
diodes and then two separate covers. One 
cover holds a power optimizer, while the 
other is for a standard junction box with a 
bypass connector.”

Junction box manufacturers are also 
looking into adding inverter technology 
to their future models. 

“The next step is going to be 
that module that has the inverter in 
the standard junction box with one 
AC source coming out,” Mills said. “It 
simplifies the installation and makes the 
module more versatile.”

Looks like the overlooked junction 
box is attracting more attention. SPW

A TE Connectivity junction box
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The tidal wave of change in solar 
between 2010 and 2016 challenged 
many companies to stay afl oat. 

Two opposing forces were at play in the 
residential space: demand was growing at 
an incredible pace while the costs of PV 
modules were plummeting. 

Magic Sun not only found a way to keep 
up, but to grow 1,000% while maintaining 
their commitment to community and 
customer service. The Loomis, California-
based company boasts an impressive 
5-star Yelp rating. 

Being resourceful and dedicated got them 
pretty far, but Magic Sun also had a few 
“tricks” up their sleeve to deal with the 
challenges of expanding operations and 
swelling payroll. 

ADVERTISEMENT

How a Small-Town Solar Company
Improved Operations and Streamlined Projects

Trick #1: Create a No-Slip Schedule 

Magic Sun took a strong stance early 
on, and even posted it on their website: 
“Guaranteed completion within 30 days.”

Anyone who has proposed, sold, 
designed, permitted, procured, installed, 
inspected and interconnected a solar 
installation knows that 30 days goes by in 
the blink of an eye.

Bad weather or inexperienced staff is all it 
takes to wreck a week of scheduled jobs. 
That’s why Magic Sun chooses products 
and approaches that keep them well 
ahead of their 30-day deadline. 

There is no single “silver bullet” to make 
this sort of speed possible. The key is to 
contantly be searching to streamline all 
stages of the process. 

When Magic Sun was founded in 2010 to help friends and neighbors “go solar,” they 
had no idea how far they’d go in a few short years. 

One of Magic Sun’s favorite new 
discoveries in support of this, is the 
IronRidge UFO. According to Brandon 
Hurlock, the UFO (Universal Fastening 
Object) “makes the difference between 
installing a panel with one hand or two 
hands...installing with one guy or two 
guys. Setting glass is 15-20% faster now. 
That turns into real dollars at the end of 
the year.”

Trick #2: Have Your Customers Join 
Your Sales Team

Without spending a dime on advertising, 
Magic Sun grew tenfold. That’s because 
they fi gured out the trick to keep the phone 
ringing. Curious about what that might be?

Read the rest at: ironridge.com/magicsun

ironridge.com/magicsun               800.227.9523

An 8 kilowatt 
system used to 
take nearly two 

days to complete. 

Now we’re done 
by 2:30 pm on the 
fi rst day, and with 

a smaller crew.” 
– Jim Bustos, Lead Installer

“
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Which INVERTER MONITORING PLATFORM 
is best for you, and your customers? 

Platform: Enphase MyEnlighten and 
Enlighten Manager 
Available through: 
Web browser and app
Compatible models: All Enphase 
microinverters

For solar professionals: Enlighten 
Manager streamlines O&M and allows 
users to manage multiple systems. 
Users can remotely diagnose and 
prioritize maintenance, view module-
level performance, receive automatic 
emails when performance is affected 
and compare actual and modeled 
system performance.

For consumers: MyEnlighten lets 
homeowners track their energy use and 
production, monitor their systems’ health 
and share their data with family and 
friends. The platform lets customers relate 
their solar investment to their utility bill by 
presenting information in kWh. 

Both platforms integrate Enphase 
consumption metering and storage, 
making it easy for installers to assess 
systems. Enphase also offers a free 
Installer Toolkit app to help installers 
commission systems quickly and easily.

Installer insight: “The logic of the site 
is well-designed and easy to navigate 

for production reports, power output 
and diagnostic tools for communication 
and device discovery. The client kiosk 
view offers customers an easy layout for 
viewing their system with simple tabs for 
various actions. What makes Enphase 
different is the ability to offer total access 
to the information junkie who wants to 
monitor their investment in a detailed 
way. Some installers have said they think 
this is a double-edged sword, but we feel 
it’s a great way for those who really want 
to understand the production capabilities 
of their system. All in all, this is a great 
tool.” - Robert Petrosky, vice president of 
Alien Fuel in Pennsylvania 

Just as more consumers expect Bluetooth to come standard in cars, 
solar professionals expect monitoring to come standard with inverters. 
To stay competitive, manufacturers have responded with their own 
monitoring platforms, which have become an essential part of the value 
proposition for their residential and commercial solutions. 

Here’s a look at some of the free residential and commercial 
monitoring platforms offered by the inverter brands our Top Solar 
Contractors said they used the most. 
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Next generation inverter designs for renewable energy demand reliable DC 

link capacitors with higher capacitance values, voltage, and current ratings.  

Available in new case sizes and ratings, Cornell Dubilier’s Type 947D power 

� lm capacitors o� er the highest bulk energy storage, ripple � ltering and life 

expectancy for wind and solar power inverter designs, as well as electric vehicle 

applications.  Select from hundreds of standard catalog listings, or connect with 

CDE engineers to develop special designs to your requirements.

For technical information, visit cde.com/solutions/inverters

DC link power fi lm capacitors

Type 947D
High Density, DC Link Capacitors

TYPE 947D POWER FILM CAPACITORS

85, 90, 100 & 116 mm CASE SIZES

CAPACITANCE VALUES TO 3600 µF

APPLIED VOLTAGE TO 1500 Vdc

RIPPLE CURRENT RATINGS >100 Arms
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Platform: Fronius Solar.web
Available through: 
Web browser and app
Compatible models: Fronius Galvo, 
Primo and Symo string inverters 

For solar professionals: Fronius Solar.
web provides an overview of all systems 
under an installer’s account. It provides 
remote diagnostics and alerts such as 
email notifications when inverters are 
underperforming. It also lets installers 
view state codes remotely to determine 

whether a truck roll is necessary. The 
ability to remotely update inverters further 
eliminates O&M complexity and cost.

For consumers: Fronius Solar.web also 
provides users with an overview of their 
system including features such as real-time 
and archived performance data, analysis of 
their energy consumption (with use of the 
Fronius Smart Meter) and more. 

Fronius is also working on a 
subscription-based version of Solar.web 
with added features and capabilities.

Installer insight: “We like the 
simplicity of Fronius Solar.web to 
set up and monitor our customers’ 
facilities. We also like having the ability 
to log in and run reports for specific 
time periods on a given facility. With 
the app, customers enjoy not having 
to go to a website and type in login 
information every time they want to 
check on their system to see how 
much power they are producing.” 
-Derek Dykes, project manager at 
Green Street Solar in Delaware
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Platform: SMA Sunny Portal
Available through: Web browser and app
Compatible models: Sunny Boy-US, Sunny 
Tripower TL-US and the Sunny Tripower 60-US 
lines of inverters

For solar professionals: Sunny Portal provides 
central management for all customer and plant 
data. The installer can configure automated emails 
to provide the system owner with production 
reports or get automated error reports. Sunny Portal 
also offers module-level data when used with SMA’s 
Power+ Solution, which includes its Sunny Boy US 
string inverter and Tigo power optimizers. 

For consumers: The solar installer can add 
access for the system owner to use the Sunny 
Portal. The owner will typically have user-level 
access, which means they will see the same 
information as the installer, but they cannot 
change settings or add users. 

SMA is working on a new option called 
Sunny Portal Professional Package, a fee-
based add-on for installers and plant managers 
overseeing multiple systems.

Installer insight: "Sunny Portal can help customers identify a problem 
with their system before they get an unexpected electric bill. Customers 
have remarked that they like having the phone app to show friends and 
neighbors the energy their system is producing." - Bryan Walsh, owner 
of Solar Connexion in Virginia 

Revolutionary cable pathways drastically cut 
installation time lowering construction costs!

Utility-grade

Cable Management 
for Solar Installations

Rooftop

Snake Tray products have built-in mounting hardware and 
nest together for cost-effective shipping and handling.

Snake Tray® products are patent protected. Visit our website for speci c patent information.

800-308-6788 │ www.snaketray.com │Made in the USA
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Platform: SolarEdge monitoring 
platform
Available through: 
Web browser and app
Compatible models: All SolarEdge 
inverters

For solar professionals: SolarEdge’s 
platform provides PV performance 
monitoring through fault detection 
and alerts at the module, string and 
system levels. The platform includes 
features such as analytics tracking 
and reports of energy yield, system 
uptime and financial performance and 
remote troubleshooting to minimize 
site visits. As soon as the system 
is connected to the monitoring 
platform, installers can also generate 
a commissioning report remotely or 
onsite to verify proper installation.

For consumers: System 
owners can view production 
and consumption. The 
installer is able to open 
the monitoring platform to 
system owners to include 
more features if requested.

Installer insight: “Setting 
up the site is easy and 
technical support is readily 
available if necessary. Site 
information can be customized 
with pictures and site specific 
information about each customer. 
The graphics are nice, and power 
production graphs and reports are 
easy to access and understand. 
User friendly!” -Danny Polk, field 
operations manager at Solar 
Energy World in Maryland SPW
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Penetrations don’t have to be the enemy of flat-roof solar. 

Go ahead, POKE HOLES in that roof 

Holes in commercial rooftops are 
often considered the enemy of solar 
installations. Building owners don’t want 
them; installers don’t want to make them. 
So fully ballasted systems have become 
the norm for commercial roofs. No holes 
are needed if a solar system is held down 
by enough concrete blocks. 

But today’s commercial roofs are 
not typically designed to hold a bunch of 
solar panels, let alone heavy ballast blocks. 
Although ballast has been the easiest way 
to quickly install solar on flat roofs, there 
might be a better approach that would 
create more potential for solar in the 
commercial and industrial market. 

Holes in commercial roofs don’t 
have to be scary. With a little roofing 101 
and the right products, solar installers 
can complete projects with less strain on 
the building and their backs. 

Anatomy of a commercial roof
To understand how to use penetrations 
on flat-roof solar installations, one must 
first know how a commercial roof is 
constructed. The majority of commercial 
roofing systems in the United States are 
mechanically attached, meaning they’re 
secured to the substrate/roof deck. Many 
newer U.S. roof decks are made of steel, 
but wood, concrete and other materials 
are sometimes used. Rigid insulation is 
installed on top of the substrate, which 
is then layered by a high-density cover 
board (although it’s not always required). 
Roofs with high-density cover board 
are generally better able to handle foot 
traffic and the loading of a PV system.

The top layer of a roofing system 
is the waterproofing cover. The most 
common roofing membrane materials 
include white thermoplastics (PVC 

or TPO) and black rubber (EPDM). 
White thermoplastics come in various 
widths from 3-ft to 12-ft wide rolls 
that are rolled over the cover board 
and mechanically fastened along their 
edge. These fasteners drive through the 
membrane straight into the steel deck. 
Membrane rolls are overlapped over 
the fasteners and then fused using hot 
air to create a watertight seal.  

The purpose of a roofing system 
is to protect what’s under the roof, not 
necessarily be a happy foundation for 
solar panels. It’s understandable why 
building owners and installers don’t 
want to penetrate into this layered 
building-protectant. The common 
concern is voiding the roofing warranty. 
Though ballast does not penetrate, it 
does have a few disadvantages.

Ignoring the back-breaking effort 
needed to move concrete blocks into 
place, ballast puts an even greater strain 
on the roof itself. The amount of ballast 
needed for a 100% ballasted solar system 
often exceeds the building’s structural 
capacity. And ill-positioned ballast blocks 
can grind into a roofing membrane, 

OMG Roofing Products’ PowerGrip 
anchoring products
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puncturing the waterproofing layer 
they were trying to leave unscathed. 
Furthermore, if there is not a cover-board 
or hard layer over the insulation, ballast 
may compress the insulation, creating low 
spots that invite ponding water and dirt, 
potentially damaging the membrane and 
voiding the warranty. Add in the natural 
expansion and contraction of metal 
framing that occurs during thermal cycling, 
and you have a potential recipe for disaster.

In many cases where a fully 
ballasted system just isn’t an option, 
mechanical attachments can reduce 
or completely eliminate ballast from a 
commercial solar project.

When holes can work
If its decided to skip or limit the amount of 
concrete, there are roof-warranty-friendly 

mechanically 
attached products 
available. Some 
mechanical bases, 
which racking rails 
attach to, require the 
installer to core into 
the insulated layer 
of a roof to reach 
the steel deck. Once 
the base is attached, 
insulation is replaced 
and the whole 
unit is covered by 
flashing specific to 
the roofing material. 
It works, but it’s a 
time-consuming 
process.

Rather than 
coring into a roof’s 
insulation, there 
are mechanical 
base products that 
simply fasten into 
the roof deck from 
the membrane 
level. No digging is 
needed. 

Anchor 
Products is a 
pioneer in the field 
of mechanically 
attached products 
for commercial 

solar roof installations. Its U-Anchor 
product sits on the membrane, fastened 
to the roof deck and covered by a 
flashing made of the same material as 
the membrane. Although the company 
founded in 2010, Byron Loftin, director 
of sales and marketing, said business has 

really picked up in the 

last couple 
years as 
people start to understand ballast isn’t 
suitable in all situations.

“Ballast is what people are 
comfortable with—not that it’s bad, 
not that it’s good,” he said. “Anchor 

Products can accentuate [a ballasted 
system] by holding it down for seismic, 
or it can totally get rid of ballast, if 
designed properly. If someone wants 
to use ballast with our product, we 
stand 100% behind them. But there is 
a better way to do things to open up a 
bigger potential of the market.”

Anchor Products has a U-Anchor 
attachment for every type of commercial 
rooftop—asphalt, coatings, TPO, PVC and 
EPDM included. The company’s founder 
Joel Stanley has over 35 years’ experience 
within the roofing industry and uses 
his expertise and rolodex to ensure no 
U-Anchor voids a roof’s warranty.

“We’re the only product out there 
accepted by every roofing manufacturer 
not to void a warranty. We can get a 
letter for each project that includes the 
solar system in the warranty,” Loftin 
said. “Every roof that we do, we make 
specifically for that roofing application.”

This means that if a solar installer 
needs anchor products for a Johns 
Manville-manufactured roof, Anchor 
Products will make its U-Anchor out of 
Johns Manville-produced membrane 
material and Johns Manville-approved 
fasteners. The same goes for a GAF 
roof or a Firestone roof. As long as the 
U-Anchor is installed correctly, the roofing 
manufacturer should have no concerns.

OMG Roofing Products’ PowerGrip 
line of anchoring products works in a 
similar fashion to Anchor Products’. Chris 
Mader, codes and approvals support 
engineer at OMG, explained his company’s 
products are frequently designed to 
be used in conjunction with ballast to 
minimize on-the-roof movement that 
ballast can’t completely prevent. 

“All of our products have to be 

bolted into that deck,” he said. “You want 
the structural load on the deck, not on 
the waterproofing or membrane layer.”

PowerGrip products attach to the roof 
deck via the same fasteners the roofing 

Ballast is what people are comfortable 
with—not that it’s bad, not that it’s good.

Courtesy of OMG Roofing Products
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manufacturer uses, and are made 
from the same material installed 
on the roof for 100% compatibility. 
After heat-welding the PowerGrip 
in place, a protruding stud is 
the “optimal perch” for securing 
L-foot brackets provided by 
mounting system manufacturers. 
OMG PowerGrips can be used on 
any commercial roofing system 
including TPO, PVC, EPDM, 
modified-bitumen and BUR. 

“To maintain the roof 
warranty, the roof system 
manufacturer will, at a 
minimum, want to know about 
the project up front, that their 
installation requirements have 
been met and that the product 
was installed by an authorized 
applicator,” Mader said.

 Both Anchor Products and OMG 
Roofing Products said there’s often confusion 
on both sides of a solar installation on a 
commercial rooftop—many solar installers 
don’t understand how roofs are put together 
and roof manufacturers don’t understand 
how solar is attached. While ballast works 
in many cases, drilling a few holes into a 
commercial roof can bring solar installations 
to more roofs without voiding any roof 
warranties or having waterproofing worries, 
provided the roof system manufacturer is 
involved in the process.

“We have nothing against ballast,” 
Loftin said. “But there’s a big sector of the 
market that is untouched. If it’s designed 
properly, we’re cost-competitive with 
ballast. If ballast is $2.50, we’re certainly 
more than $2.50, but you’re not paying 
some guy $20 an hour to carry that 
ballast across the roof.” SPW

Anchor Products U-Anchor installations
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IT’S 
BEEN A ROUGH 
COUPLE OF MONTHS for the U.S. solar news 
cycle. With Queen’s “Another One Bites the Dust” playing in the background, we’ve 
seen more than a few big-named companies in both manufacturing and installation file 
bankruptcy and restructure. While these stories are definitely trending, they’re not the 
only developments worth remembering this year. 

More U.S. cities are committing to 100% renewable goals. More homeowners want to 
purchase solar systems outright. Community solar is flourishing. The energy storage 
market is hitting its stride. This special section details all the good stuff that’s trending in 
the industry and keeping the United States on top of its solar game in 2017.
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PERC, new cell designs diversifying competitive 
solar panel market
TREND IN SOLAR MODULES

WHILE 60-CELL PANELS are still dominant, it 
appears more powerful 72-cell designs are being 
used, according to Solar Media Ltd. This can mostly 
be attributed to more 72-cell panels being used in 
utility-scale solar—the largest solar market—as these 
projects are looking for the highest output.

Some of the most cost-efficient ways to reach 
even higher outputs with larger solar panels are 
through using PERC designs or increasing the 
number of busbars. Both can contribute to 72-cell 
panels producing outputs near 350 W. 

More busbars means there are more paths 
for electrons to pass down, leading to increases 
in both power and efficiency. The International 
Technology Roadmap for Photovoltaic (ITRPV) 
finds that four- and five-busbar models will quickly 
assert their dominance, while advanced busbar-less 
technologies will eventually find their own footing. 

Moving past “buzzword” status, IHS expects 
PERC to become a mainstream technology by 2020. Most 
major manufacturers have come out with a PERC line. 
The global production capacity of PERC cells is expected 
to reach 25 GW this year, doubling 2016’s output, 
according to Energy Trend. 

Switching over to half-cut cells in solar panels can also 
boost power output by reducing the potential for resistance 
losses. REC made each of its module lines half-cut in 2016, 
and Mitsubishi and Canadian Solar are just a few names that 
have also picked up on the trend.

Source:  PV-Tech & Solar Media Ltd.

Source: International Technology Roadmap for Photovoltaic 2017

2
017

In general, high-efficiency modules are in demand across 
all markets.

“High-efficiency panels are in more demand than ever in the 
residential solar market due to outright ownership getting more 
popular and homeowners seeking to maximize their production,” 
said Mukesh Sethi, manager of the solar products group for 
Panasonic Eco Solutions Company of North America (PESNA).

With the whole industry relatively even on price, the best 
way to differentiate today’s solar panels is by increasing power 
through slight manufacturing changes. SPW
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Drop in global demand narrowing solar module 
playing field
TREND IN SOLAR MODULES

THE LAST YEAR has been tough for 
the solar panel manufacturing worker. 
Almost every major module manufacturer 
experienced layoffs of some kind, all 
chalked up to “restructuring” after a 
slowdown of global demand.

A glut of projects made 2016 an explosive 
year for the United States, nearly doubling the 
previous year’s installations. The same massive 
increase was felt globally too. But a 10% drop 
is expected for 2017 in the United States, and 
global demand is holding relatively steady. Solar 
module companies had to ramp up production 
to meet 2016 orders, but now there are fewer 
panels needed—hence the layoffs.

Here’s a sampling of what happened:

• Panasonic’s solar wafer factory in Oregon saw 50 job losses in April 2016. 
• In September 2016, Canadian Solar cut 130 manufacturing jobs in Ontario and 

shifted its focus to R&D. 
• REC cut 3% of its workforce (65 jobs) in October 2016 but still planned to spend 

$48 million to upgrade its Singapore facility. 
• SunPower said at the end of 2016 it would close its plant in the Philippines and lay 

off 25% of its workforce (2,500 employees). The company wanted to reduce its 
annual operating expenses to less than $350 million and continue investing in next 
generation cell and module technology. 

• First Solar plans over the 
next year to lay off 27% 
of its workforce (1,600 
workers) at its U.S. and 
international factories. 
It’s also skipping its 
much-touted Series 
5 module and going 
straight into the larger 
Series 6.

• Texas-based Mission 
Solar laid off 87 workers 
in October 2016 and 
announced another 170 
job losses in January 2017. 
It also closed its solar 
cell production line and 
will focus just on module 
production. 

• SolarWorld announced in 
February 2017 400 layoffs 
over the next two years 
and a shutdown of its 
multicrystalline products, 
shifting exclusively to  
monocrystalline and PERC. 
The German company filed 
for insolvency in May 2017.

• Suniva announced 
significant cuts at both 
its Georgia and Michigan 
facilities in March 2017 
before eventually filing 
chapter 11 bankruptcy in 
April.  

These layoffs don’t mean each 
company is on its way out 
the door, but it does start a 
game of Survival of the Fittest. 
Those companies willing to 
invest in R&D will stay ahead 
of the competition, noted The 
Motley Fool, and First Solar 
and SunPower are investing 
much more into R&D than 
other companies. SPW

Source: IHS Markit
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Solar O&M sector calls 
for standardization
TREND IN SOLAR O&M

 ALTHOUGH O&M has finally become something 
solar asset owners consider up-front rather than as an 
annoying afterthought, the market is still in disarray, said 
Amanda Bybee, CEO of the Amicus O&M Cooperative. 
A lack of consistent standards related to operations and 
maintenance 
was one of the 
reasons the 
Amicus O&M 
Cooperative 
came to be. 

“We want 
to work with 
the industry to 
come up with 
standards,” 
Bybee 
said. “The 
cooperative 
will provide an 
infrastructure 
for companies 
like a library of 
documents, software. We’ll train and certify our members 
to a common understanding, try to standardize what we 
can and bring some consistency to the industry.”

The debate currently within O&M is whether asset 
owners with large portfolios should perform O&M in-
house or outsource it. At the C&I level, it seems more are 
outsourcing O&M. But even when companies choose to 
bring O&M within the company’s services, it’s not always 
truly in-house or done at the same consistent, high 
standard.

“Very few companies have direct-hire employees 
all over the country that are suited to O&M,” Bybee 
said. “Everyone doing it on some type of scale has 
subcontractors involved. We think the cooperative model 
is better because everyone is thrown in together and 
we co-own this thing and we’re training and sharing the 
knowledge.”

The Amicus O&M Cooperative received a DOE SunShot 
grant for its efforts at streamlining O&M requirements and 
is just beginning to get on its feet. The North American 
Board of Certified Energy Practitioners (NABCEP) also 
received a SunShot grant last year to develop new 
certifications for individuals who specialize in PV system 
design, installation or maintenance. NABCEP hopes to 
help define personnel obligations and fill a gap in solar 
workforce standards, especially within O&M. These new 
NABCEP certifications are expected to launch this year. SPW
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Mounting companies offering more than just 
mounting systems
TREND IN SOLAR MOUNTING

IT TAKES a great deal of worthwhile 
effort to be seen as an expert in a 
specific area of the market. Many 
mounting companies attempt to 
do this by capitalizing on aspects 
that are one or two steps adjacent 
to their systems. SnapNrack has 
become an education leader on 
wire management, hosting webinars 

and tradeshow presentations 
on something that can easily be 
integrated into the mounting 
system. Quick Mount PV is the go-
to company for tile roof installation 
help, and its Tile Replacement 
Mount solves a common problem 
with time-consuming installs—
grinding, cutting and replacing tiles.

Other mounting companies are 
getting involved with solar products 
and service offerings outside of the 
typical mounting system. Ground-
mount manufacturer TerraSmart 
introduced an autonomous, wheeled 
robot to assist with surveying and 
drilling. The Autonomous Precision 
Survey Rover (APSR) can survey 
and drill 2-in. diameter holes to a 
maximum depth of 20 ft. SunLink’s 
push for convergence of energy and 
technology led to the development 
of its VERTEX monitoring platform. 
The SCADA platform enables mobile 
project controls, in an attempt to rein 
in O&M costs across project portfolios. 

NEXTracker launched a full 

solar+storage system that brings 
everything together in one place. 
The NX Fusion Plus consists of 
NEXTracker’s solar tracker, a 20-kWh 
battery, a 30-kW storage-enabled 
inverter, solar panels and software. 
Exosun manufactured its own 
module-cleaning robot for use on 
large-scale tracking systems. The 
water-free, plug-and-play solution 
can clean up to 5 MW in eight hours. 

Whether through education 
efforts or new products and services, 
many mounting companies are 
diversifying their offerings to stay 
relevant in a competitive market. SPW

Solar development 
still depending on 
renewable portfolio 
standards

TREND IN SOLAR DEVELOPMENT

Photo courtesy of Exosun

Photo courtesy of TerraSmart

RENEWABLE PORTFOLIO STANDARD 
(RPS) policies have been instrumental 
in increasing solar development in 
many states. Nearly 60% of all growth in 
renewable electricity generation has been 
associated with state RPS requirements, 
according to the Lawrence Berkeley 
National Laboratory. Twenty-nine states 
have established RPS policies, which 
require local retail electric suppliers 
to supply a minimum percentage of 
their retail load with eligible sources of 
renewable energy. Some states have 
renewable portfolio goals, but only 29 
states have standards as law.

Many standard deadlines have 
passed (including Michigan, Montana, 

Texas and Wisconsin, which 
all had 2015 targets they each 
met), but most are within the 
next decade. The trend lately 
has been to increase RPS 
requirements—as Michigan 
did after meeting its original 
goal. The state has a new goal 
of 15% of its electricity coming 
from renewables by 2021.

Significant RPS updates:

• Hawaii successfully 
increased its standard 
from 40% of its electricity 
from renewables by 2030 
to 100% by 2045.
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• California wants to follow Hawaii and 
also achieve 100% by 2045. The state is 
currently working with a standard 
of 50% by 2030. California’s 
100% request has not yet passed 
through the legislature. 

• Maryland has increased its 
percentage and limited the time 
to meet it. Originally working 
with a standard of 20% by 2022, 
Maryland’s house and senate 
voted in a 25% by 2020 RPS 
earlier this year. 

• After a highly publicized 2015 
scuffle with net-metering 
proponents, Nevada has 
introduced a bill that would raise 
its RPS from 25% by 2025 to 50% 
by 2030 and 80% by 2040. 

• In 2014, Ohio became the first state 
to roll back its RPS with a multi-year 
freeze of its ramp-up schedule. 
The 12.5% by 2026 standard is 
mandatory again, but another bill 
that aims to repeal it and instead 
make it an optional goal is working 
its way through the state senate. 

Renewable Portfolio Standard Policies
www.dsireusa.org / August 2016

WA: 15% x 2020* 

OR: 50%x 2040* 
(large utilities)

CA: 50% 
x 2030

MT: 15% x 2015

NV: 25% x
2025* UT: 20% x 

2025*†

AZ: 15% x 
2025*

ND: 10% x 2015

NM: 20%x 2020 
(IOUs)

HI: 100% x 2045

CO: 30% x 2020 
(IOUs) *†

OK: 15% x 
2015

MN:26.5% 
x 2025 (IOUs)

31.5% x 2020 (Xcel)
MI: 10% x 

2015*†WI: 10% 
2015

MO:15% x 
2021

IA: 105 MW IN:
10% x 
2025†

IL: 25% 
x 2026

OH: 12.5% 
x 2026

NC: 12.5% x 2021 (IOUs)

VA: 15% 
x 2025†KS: 20% x 2020

ME: 40% x 2017

29 States + Washington 
DC + 3 territories have a 
Renewable Portfolio 
Standard 
(8 states and 1 territories have 
renewable portfolio goals)

Renewable portfolio standard

Renewable portfolio goal Includes non-renewable alternative resources* Extra credit for solar or customer-sited renewables
†

U.S. Territories

DC

TX: 5,880 MW x 2015*

SD: 10% x 2015

SC: 2% 2021

NMI: 20% x 2016

PR: 20% x 2035

Guam: 25% x 2035

USVI: 30% x 2025

NH: 24.8%x 2025
VT: 75% x 2032
MA: 15% x 2020(new resources) 
6.03% x 2016 (existing resources)

RI: 38.5% x 2035
CT: 27% x 2020

NY:50% x 2030

PA: 18% x 2021†

NJ: 20.38% RE x 2020 
+ 4.1% solar by 2027

DE: 25% x 2026*
MD: 20% x 2022
DC: 20% x 2020

Source: DSIRE
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• Kansas voted in May 2015 to change its 20% 
by 2020 RPS into a voluntary goal. This is the 
first and only instance of a complete repeal 
of a state’s established RPS.

While solar development has been more 
concentrated in states with RPS targets, states 
without RPS policies aren’t ignoring solar 
power. Both Georgia and Florida do not have 
established RPS laws or goals, yet the two 
states found themselves in the Top 10 states 
for solar capacity in 2016, according to SEIA. 

Georgia ranked third with 1.023 
GW installed and Florida was 
ninth with 404.3 MW installed. 

Ohio’s potential RPS repeal 
may hurt significant solar 
projects in the natural gas-heavy 
state, but lack of renewable 
standards isn’t deterring all 
sunny states from installing solar. 
But there is no question—RPS 
policies do have an important 
role in the solar industry. SPW

Utilities and installers 
meeting in the middle
TREND IN UTILITY SOLAR RELATIONSHIPS

ALTHOUGH the relationship between utilities and installers 
in many states is less than friendly, they are learning to 
work together in some regions. In a 2016 survey of Solar 
Power World Top Solar Contractors, 114 contractors 
reported good or great relationships with utilities, 46 
said they had an average relationship, 11 reported poor 
or terrible relations and 329 did not answer the question. 
With utilities playing a growing role in state solar portfolios, 
some states see installers and utilities playing nice.

In Arizona, the Arizona Public Service utility and 
solar interest groups filed a settlement with the Arizona 
Corporation Commission on rooftop solar compensation. 
Under the settlement, rooftop solar customers can choose 
one of four rate design options without a mandatory 
demand charge from APS. It wasn’t considered a total 
win by solar advocates, but the move brings some policy 
stability to Arizona after years of debate. The two groups 
agreed not to undermine the settlement until 2019.

In New Hampshire, utilities and solar companies filed 
separate settlement proposals regarding future distributed 
solar compensation. Both proposals outlined compensation 
rates for rooftop solar owners and advance charges for 
solar customers. The proposals established different ways 
customers would net solar credits. The settlements were 
filed in an ongoing solar rate design docket.

In New York, six utilities and three solar companies 
agreed to move away from net metering in favor of 
declining incentives and fees for developers. The “Solar 
Progress Partnership” deal fits in with New York’s Reforming 
the Energy Vision (REV) initiative, which seeks to rebuild, 
strengthen and modernize New York’s energy system.

And in Colorado, utility Xcel Energy and 26 solar and 
consumer interest groups compromised on solar rates in 
the state. The settlement withdrew the utility’s proposed 
flat grid-use fee and instead allowed the utility to charge 
customers rates based on time of use. SPW

2
017

WATTNODE®
 REVENUE-GRADE 

for PV Production

WATTNODE® MODBUS 

for Utility Consumption

PV Production and 
Utility Consumption Meters

Certified
ANSI C12, 

PBI, UL, CE 

Modbus®, BACnet®, 
LonWorks®, Pulse Output

Intersolar North America 2017 • Booth 9233
1-888-928-8663

sales@ctlsys.com
www.ctlsys.com

6 4  SOLAR POWER WORLD       5 • 2017        www.solarpowerworldonline.com

TRENDS_5-17_Vs6.indd   64 5/17/17   12:05 PM



31GW Deployed Globally

Sungrow 5-17.indd   81 5/16/17   6:56 PM



6 6  SOLAR POWER WORLD       5 • 2017        www.solarpowerworldonline.com

More businesses committing to solar
TREND IN SOLAR DEVELOPMENT

IN 2016, many companies 
publicly set goals of energy 
independence to reduce their 
carbon footprint—and attract 
forward-thinking consumers.

According to Advanced 
Energy Economy, 43% of 
Fortune 500 companies 
have renewable energy or 
sustainability targets, and 22 
companies have committed 
to powering all operations 
with renewable energy.

IKEA pledges to be 
energy-independent by 
2020 by producing as 
much renewable energy as 
the stores consume using 
renewable sources like wind 
and solar power.

Google committed to 
100% renewable energy by 
2017 by purchasing enough renewable energy 
to match 100% of its operations.

Even the alcohol industry is in on 
it—Anheuser-Bush said the company will 
secure 100% of its purchased electricity from 
renewable sources by 2025.  

Many companies are feeling a push from 
consumers to pursue sustainability. Others are 

committed to the environment. 
First GREEN Bank founder Ken LaRoe said he built a green company 

because he is an environmentalist, above all. He said even if businesses 
don’t share his sustainable values, they should commit to sustainability 
for marketing and economic business sense.

“It’s tremendous for recruiting talent. We get tremendous press. 
We’re absolutely adored, for instance, by the city of Orlando,” LaRoe said. 
When employees and customers see the solar panels on the roof, they 
know the company is forward-thinking and they want to be involved.
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During the day, produce power in a 
grid-tie PV installation with the dual 
module, MPPT Magnum Energy 
MicroGT 500 Microinverter. And 
turn the MicroGT into a complete 
system with a simple parts list.

Charge batteries and use power at night or when the power goes 
out with a Magnum Energy MS-PAE Inverter/Charger. Combine 
with the MMP Mini Magnum Panel for a compact power solution.
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BATTERY STORAGE+
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Cities saying 
they’re “Ready 
for 100”
TREND IN SOLAR DEVELOPMENT

SIERRA CLUB’S READY FOR 100 initiative 
has grown to more than 25 cities. The 
campaign encourages environmental 
advocates to reach out to mayors and other 
community leaders to commit to powering 
communities with renewable energy.

At a time when the White House is 
turning away from slowing climate change 
and investing in renewables, Sierra Club 
remains firm in its campaign commitment.

“From coast to coast, the shift to 
100% clean energy has never been 
dependent upon federal action,” 
Sierra Club wrote in a blog post. “It’s 
happening because communities have 
banded together to demand choices and 
solutions that reflect local values.”

Sierra Club wrote that moving 
to 100% clean energy is necessary to 
modernize cities, boost local economies 
and create jobs. Indeed, solar jobs are 
predicted to increase by 10% in 2017, 
according to The Solar Foundation. That 
number can continue to rise if cities 
commit to 100% clean energy.

Sierra Club defines 100% clean as 
getting 100% of a city’s energy from 
clean and renewable sources. The EPA 

An organization driving the corporate renewable revolution is 
The Climate Group. Its initiative RE100 is “a collaborative, global 
initiative of influential businesses committed to 100% renewable 
electricity, working to massively increase demand for—and delivery 
of—renewable energy.”

RE100 defines renewable energy as biomass (including biogas), 
geothermal, solar, water and wind.

Eighty-nine companies, from Adobe to Walmart, have made 
some type of commitment to increase their renewable energy usage, 
whether by purchasing renewable energy from utilities or installing 
onsite solar. SPW
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Financials

More than one in four RE100 members are from the financial sector - 23 out of 87 - 

with the rest covering a diverse range of commercial and industrial sectors14.

RE100 MEMBERSHIP BY SECTOR

Consumer Discretionary

Information Technology

Industrials

Consumer Staples

Materials

Health Care

Telecommunication Services
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defines “renewable energy” as 
resources that rely on fuel sources 
to restore themselves over short 
periods of time and don’t diminish. 
Examples include sun, wind, 
moving water, organic plant and 
waste material and the Earth’s 
heat. Some renewable energies 
can have minor impacts on the 
environment. Clean energy is a 
more abstract term that basically 
means “cleaner than fossil fuels.”

A few cities signed on to 
Sierra Club’s initiative so far are 
Greensburg, Kansas; Aspen, 
Colorado, and Burlington, 
Vermont. Most cities on the list 
have committed to 100% clean 
energy by 2035.

Another notable city is Abita 
Springs, Louisiana—referred to 
as “the most Republican parish in 
the state of Louisiana” in a VICE 
article. Republican Mayor Greg 
Lemons is a staunch advocate for 
renewable energy.

Lemons told VICE, "It's not 
a partisan issue to me...I'm not a 
business-at-any-cost person. I 
know we need to have business, 
we need to have jobs, but we 
also need to have a place to live, 
and that's important too. And you 
can do both."

His plan to move Abita Springs 
to 100% is to first add solar to 
all city buildings, then get the 
local sewer station running on 
renewable energy. SPW
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Utilities starting 
“solar subscription” 
services
TREND IN UTILITY SOLAR RELATIONSHIPS

IN A FEW STATES, utilities have launched 
solar subscription services for which 
customers can pay extra on top of their 
electric bills to receive solar powered energy. 
In California, Senate bill No. 43 required 
utilities serving 100,000 customers or more 
to expand access to renewable energy 
resources to ratepayers currently unable to 
access the benefits of onsite generation. 

NV Energy started a solar subscription 
program that would allow residential, and 
eventually business, customers the option to 
meet up to 100% of their energy needs with 
solar power.

Nevada solar installer Sol-Up USA’s chief 
technical officer Tu Anh Tran is skeptical of 
NV Energy’s intentions, given its track record.

Tran said NV Energy has taken a neutral 
position whenever there’s a new solar bill 
in the state. She said if the company really 
wants solar to grow, it will need to walk the 
talk and support solar growth throughout 
the state. She is concerned NV Energy cares 
more about its bottom line than increasing 
access to solar for Nevadans.

In California, PG&E launched a similar 
“solar choice” program in which, according 
to a press release, “For a modest monthly 
charge, residential and business customers 
can go solar by purchasing up to 100% of 
their electricity from solar-generated energy.”

Local installers are similarly conflicted 
about the program, at once glad to see more 
solar energy in the state yet unsure if the 
service makes financial sense for consumers.

According to the Solar Market Insight 
Report 2016, utility PV is expected to account 
for 66% of the projected 13.2 GWdc of new 
PV installations in 2017.

Similar programs will likely continue to 
pop up as states require utilities to make 
renewable options available. SPW

WITH DROPPING solar 
equipment costs, solar arrays are 
becoming much more affordable 
for residential customers. As 
a result, more customers are 
opting to own their systems 
through cash or loans rather than 
through leasing or PPAs. 

“For some customers, the 
monthly payment on a loan to 
own the system is about the 
same as what they’re paying 
on their energy bill, which is 
leading to a growth in solar 
loans,” said Mary Rottman, 
former president of the Solar 
Energy Finance Association, 
which has now merged 
with SEIA. “Customers are 
increasingly wanting to own 
their system and feel they’re 
getting 100% of the ITC benefits 
and the energy produced.”

In fact, more than half 
of U.S. residential solar 
capacity installed this year 
is expected to be purchased 
through customer ownership, 
according to GTM Research's 
U.S. Residential Solar Financing 
2016-2021 report.

Much of this comes 
from larger installers such as 

SolarCity and Sunrun moving 
toward ownership financing 
options, especially in California.

More loans being offered 
means additional competition, 
as more financing companies 
enter the market. In its Solar 
Marketplace Intel Report, 
EnergySage said that in 
2015, more than half of the 
loans installer quoted on its 
marketplace came from just 
two loan providers. But as 
more financing companies 
entered the market in 2016, 
the two dominating providers 
only accounted for 17%. 

To cater to changing 
customer preferences, installers 
are offering more financing 
options. EnergySage reported 
that the number of installers using 
three or more financing products 
in their quotes on the EnergySage 
marketplace grew from about 
10% in the first half of 2016, to 
more than 37% in the second.

However, because 
the market has changed 
so quickly, installers will 
continue to play catchup to 
meet customer demand for 
ownership options. SPW

Loans are leading as 
installers offer more 
financing options
TREND IN SOLAR FINANCING

According to EnergySage’s Solar Marketplace Intel Report, most 
EnergySage users are choosing to own their systems, rather than use 
third-party owned financing.  
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Flow battery technology improving, but 
lithium-ion still rules TREND IN ENERGY STORAGE

ENERGY STORAGE currently represents 
a tiny portion of the electricity and power 
industry—21 GW of capacity and about 2% 
of the nation’s peak demand, according to 
the Energy Storage Association (ESA). But 
that number is growing with more renewable 
energy. IMS Research notes that the global 
solar+storage market was less than $200 
million in 2012, but will jump to $19 billion by 
2017. That growth will involve a number of 
battery storage technologies. 

According to GTM Research and ESA’s U.S 
Energy Storage Monitor 2016 Year in Review, 
lithium-ion represented at least 97% of all 
energy storage capacity deployed in 2016.

However, while lithium-ion batteries are expected to 
dominate stationary energy storage, flow batteries may have 
opportunities in large utility and long-duration applications.

Flow batteries store energy in an electrolyte 
solution. Their exchange of negatively and positively 

charged fluids produces electrical current with little degradation, 
providing a longer cycle life and quick response times. They 
can be scaled by increasing the amount of fluid in their tanks. 
However, their fluids can be corrosive or toxic. 

Flow batteries are becoming cheaper, safer and more 
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MLPE suppliers 
shifting toward 
integrated systems
TREND IN SOLAR ELECTRONICS

INCREASED PV INSTALLATION is driving the rapid growth of module-
level power electronics (MLPE), according to global research and 
consulting organization Frost & Sullivan.

“Renewable energy targets and regulations are set to play a major 
role in the development of the MLPE market as countries move toward 
more efficient and sustainable power generation,” said Manoj Shankar, 
energy and environment research analyst for Frost & Sullivan.

The United States is the top market for microinverters and power 
optimizers, according to the annual IHS Technology PV Microinverter 

efficient. Vanadium chemistries 
currently lead the market, but others, 
such as Lockheed Martin’s metal 
complex scheduled to be out in 2018, 
could make flow batteries competitive 
in four-hour duration applications. 

Primus Power has also released its 
second-generation flow battery with 
a five-hour duration and a 20-year 
expected life. Primus said its EnergyPod 
2 has a total cost of ownership that’s 

up to 50% less than conventional 
lithium-ion battery systems. Microsoft 
is testing Primus storage systems for 
peak shaving. 

Scientists with the Joint Center for 
Energy Storage Research, a research 
consortium lead by Argonne National 
Laboratory (lead by the DOE), have 
also developed an aqueous oxygen 
sulfur flow battery cell that could store 
energy for a month or more. This 

would be handy for seasonal storage in 
communities with long rainy seasons. 

Other battery types also continue to 
advance. Gridtential received $6 million 
from investors including Crown Battery 
Manufacturing to advance lead-acid 
technology. It’s replacing the metal grid 
in current lead-acid battery designs with 
a silicon substrate for higher energy 
density, longer cycle life and deeper 
depth-of-discharge. SPW

IXOLARTM- High Efficiency Solar cell 22% Monocrystalline Silicon

Harnessing energy has taken on a new dimension
Features:
• Monocrystalline silicon technology

• High efficiency outdoor and indoor

• Long life and stable output

• Sealed Package

• High mechanical robustness

• Surface Mount Package

• Reflow Solderable

Advantages:
• Automatic Pick & Place Mounting
• One Product for Multiple Applications
• Flexible Integration into the Application

Applications:
• Battery chargers for portables such as cell phones, PDAs,    
   GPS-Systems, …
• “Green” electricity generation
• Power backup for UPS, Sensors, Wearables

For further information:
Contact  Steve Krausse at (970) 493-1901 x29

USA
IXYS Power
sales@ixys.com

ASIA
IXYS Korea
sales@ixyskorea.com
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and Power Optimizer report.
There’s a lot of pressure 

on MLPE manufacturers 
to reduce costs and make 
smart business decisions to 
stay competitive. 

IHS Markit reported that 
suppliers are shifting their 
business models toward 
integrating with other 
products for smart and AC 
modules, rather than selling 
stand-alone models. 

“Purchasing one unit is 
more attractive for customers 
than purchasing multiple 
parts and installing them 
one by one, and the market 
is adapting to that demand,” 
said Cormac Gilligan, 
research manager at IHS Markit.

The market for smart and AC modules will grow from 
less than 200 MW in 2015 to over 4 GW in 2020 as integrated 
products become favored in the global market, IHS predicts.

Dropping prices to bring MLPEs on par with traditional 
inverters will obviously further spur MLPE adoption. 

Though MLPEs like microinverters and power optimizers 
have traditionally been used in residential applications, 
installers are choosing MLPEs for larger projects. Frost & 
Sullivan expects megawatt-level MLPE installations to increase 
from 3.3 GW in 2016 to 10.7 GW in 2021.

MLPEs inherently meet NEC requirements for rapid 
shutdown. These standards, along with advancing smart home 
technology, are also expected to encourage MLPE growth. 

“Policies and standards will be a significant driver 

of MLPE adoption and associated module-
integrated solutions over the next five years, 
particularly in the United States,” said Camron 
Barati, solar analyst at IHS Markit. “The 2017 
update to the United States National Electric 
Code will standardize safety requirement 
applications in state markets. This will ultimately 
incentivize the use of microinverters and power 
optimizers for rooftop applications. Technology 
giants such as Apple, Google, Amazon, Huawei, 
AT&T and Comcast also provide solutions for the 
smart home market and, therefore, opportunities 
for MLPE suppliers to engage with wider 
audiences.” SPW

Source: GTM Research The Global PV Inverter Landscape: H2 2016
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More software sprouts helping reduce soft costs
TREND IN SOLAR SOFTWARE

REDUCING THE SOFT COSTS of solar 
installation has been a big industry 
topic for years. Though software isn’t 
the be-all, end-all solution, industry 
experts believe it has the potential 
to assist with some of that soft cost 
reduction and help scale the industry. 

MJ Shiao, solar market researcher 
for GTM Research, addressed this topic 
in his opening remarks during GTM’s 
s3: the solar software summit last year.

“To tackle soft costs, we have to 
look at solutions that are not just going 
to solve one piece of the puzzle, but 
solve the entire puzzle together,” Shiao 
said. “When we talk about software, 
we need to think about things that 
can help us automate the tasks we’re 
doing, and we have to do it with 
intelligence. It also has to be integrated 
within a broader ecosystem so we’re 
solving this challenge together.”  

Shiao sees software as important 
to the scaling of the solar industry, 
both by number of installations and 
geographic area. “When we think about 
the growing scale, we have to make 
sure when we double installations 
we’re not doubling effort and doubling 
costs as well,” he said. 

Another opportunity he sees for 
software to help reduce soft costs is 
in supporting long-tail installers (those 
other than the top five) with the tools and 
resources that larger companies have 
without developing them on their own. 
He sees similar opportunities for software 
to help refine the installation and improve 
long-term asset management. 

“Software isn’t the solution but a 
solution that helps us do things more 
intelligently and plan systems better,” 
he said. 

Paul Grana, co-founder of Folsom 
Labs, spoke following Shiao at the 
summit. He said he is seeing software 
being used to improve processes such 
as customer education, acquisition 
and management, sales, system 
design, permitting and finance. APIs, 
which provide a way to automate two 
systems so they can talk together 
automatically, will also play an 
important role in solar software 
development.   

233A South Street | Hopkinton, MA 01748 |  800.539.3939

www.ninefasteners.com

NFI-1306-V90
90º oriented clip intended to 
secure two USE-2 wires, up to .20”
diameter, to standard module frame.

DCS-1306
Designed to secure two USE-2 wires,
up to .20” diameter, to module frame.

NFI-1461
Designed to secure two Enphase
trunk cables to module frame.

NFI-1462
90º oriented clip designed to secure two
Enphase trunk cables to module frame.

NFI-1463
NEWLY designed clip to secure a single
Enphase trunk cable to module frame.

DCX-2452A
Designed to secure two Enphase trunk
cables on to most rail/racking systems.

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

DCS-1307
Designed to secure two PV wires, up
to .30” diameter, to module frame.
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Grana said he believed 
the industry will continue to 
see more software products 
that are smaller and more 
specialized.  

“Five years from now, 
there’s going to be more 
software companies than 
fewer because the trend won’t 
be toward consolidation, 
but the big companies 
getting bigger and a lot more 
companies that can work with 
those big companies to have 
very profitable, very specific 
solutions, but don’t require 
the full infrastructure or 
investment of a true software 
company,” Grana said. SPW

The storage market is revving up and everyone 
wants a piece TREND IN ENERGY STORAGE

MORE THAN 336 MWh of storage 
was installed last year, double what 
was installed in 2015, according 
to GTM Research and the Energy 
Storage Association’s U.S Energy 
Storage Monitor 2016 Year in 
Review. Much of this capacity came 
from California, which boosted 
battery installations after a natural 
gas shortage due to the Aliso 
Canyon methane leak. 

The leak jump-started two 
storage projects totaling 37.5 MW 
and built for San Diego Gas & 
Electric by AES Corp. The projects 
will store power from renewables 
during off-peak hours for use 
in meeting demand during peak 
periods. 

Additionally, AES Corp.’s 
subsidiary, AES Distributed Energy, 
is working on a 28-MW solar 
project in Hawaii that will include 
a storage system to also help meet 
peak demand.

These projects are examples of 

how the use of storage at the utility 
level is shifting from providing 
short-term ancillary services to 
longer-duration capacity needs.

The Energy Storage Monitor 
also reported that commercial and 
residential systems accounted for 
25% of last year’s installed storage 
capacity. Though residential 
storage is still warming up, the 
report predicts the market will grow 
to more than 600 MW annually and 
become 50% of the storage market 
by 2021. Most of this storage is 
expected to be paired with solar. 

Consumers use dollars per watt 
to understand the payback period 
for their solar investment. NREL 
analysts realized that creating a 
similar way to understand the value 
of investment in storage could help 
drive the market. However, storage 
can be paired with solar for many 
reasons (load-shifting, resiliency, 
etc.) so the equation is more 
complicated. 

NREL released a report to 
serve as a benchmark and plans 
to do more research to address 
the economics of installing 
solar+storage. 

In the meantime, everyone is 
trying to get ahead to get a piece of 
the storage market. 

According to EnergySage's 
2016 Solar Installer Survey, energy 
storage is the No. 1 new service 
installers plan to offer. While three 
out of five solar installers report 
offering battery installs at the time 
of the survey, another 16% plan to 
offer it in 2017. 

Manufacturers are also making 
moves into storage. Though Tesla 
captures most of the public’s 
attention, there are many others 
incorporating storage into their 
business models in a wide variety  
of ways. 

Sunrun offers a one-stop shop 
for solar panels, inverters and 
storage with its BrightBox systems, 
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an approach that seems to be working as the 
company reported 49% revenue growth year-over-
year in 2016. 

Inverter companies such as Sungrow, SolarEdge 
and Enphase have also made recent moves to marry 
their products to storage. Perhaps we will even see 
more panel companies in storage, like Trina. 

Other storage companies like sonnen and 
Sunverge are trying it out on their own. SimpliPhi Power 
and JLM Energy have recently announced distribution 
partnerships, looking to get more traction. And 
companies that have had success in storage abroad, 
such as LG, Panasonic and Schneider Electric, are also 
increasingly expanding into the U.S. market. SPW

Source:  GTM Research U.S. Energy Storage Monitor
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[ C O N T R A C T O R S  C O R N E R ] 

Bringing organization and efficiency to 
utility-scale solar construction

Moss
Fort Lauderdale, Florida

With more than 500 employees across the United States and the 
Caribbean, Moss is an established construction player in many large 
markets. Founded in 2004, the Fort Lauderdale, Florida-headquartered 
company has experience in building stadiums, universities, airports, high-
rises and, since 2009, solar. Moss has since been involved with 1.6 GW of 
utility-scale solar projects in the United States and Canada. Not bad for a 
company that wasn’t even looking to get into the green industry. 

“We got a phone call one day from a client who we had relationships 
with building other types of facilities,” said Edwin Perkins, director of 
solar initiatives with Moss. “They had another EPC that was falling behind 
schedule. [They] knew of our success as a builder, and they saw us as a good 
fit for the solar market. Our success has been our ability to resolve challenge, 
mitigate risk and exceed our clients’ expectations every step of the way.”

This initial 25-MW project got Moss hooked on solar, and the company 
now works as a general contractor for other EPCs as well as self-
performing its own EPC work on certain projects. Moss has found success 
in solar by bringing over streamlined construction techniques from the 
original contracting business.

 “We saw very quickly that there was a need in the solar market at that 
time for construction companies to find innovative ways to build these 
plants,” Perkins said. “Whether we’re doing a 50-story high-rise or a 500-
room hotel, our approach is to really optimize logistics, sequencing every 

step of the way. Utility-scale solar projects is the 
same approach. It’s all a repetitive process and you 
have to maximize the efficiencies in the field to be 
successful.”

Moss has defaulted to working in large-scale 
solar (anything 5 MW or larger), but Perkins said 
the company is interested in taking on more large 
commercial installs. Construction efficiency is easier 
to establish on larger projects.

“To efficiently construct utility-scale projects, 
it requires more of a process approach instead of 

Our success has been our ability to resolve challenge, 
mitigate risk and exceed our clients’ 
expectations every step of the way.

KELLY PICKEREL
MANAGING EDITOR

Podcast Alert!
Listen to this and other 
Contractors Corner podcasts 
on solarpowerworldonline.com
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a task approach,” Perkins said. “A task approach is when you 
muscle your way through construction, hoping you meet the 
project schedule. That approach mostly leads to bad quality 
control and projects being overbudget. Instead, we do a process 
approach. We evaluate, innovative and optimize every step, every 
activity, every tool, every piece of equipment. You basically create 
an assembly line in the field.”

Moss uses GPS-enabled pile drivers to speed up installation 
and laser levels to minimize man-power and maximize 
productivity, as well as other building techniques it’s picked up 
from other construction industries.

“Moss is a construction company with a lot of very 
good, talented builders,” Perkins said. “We’ve leveraged the 
experience across multiple markets that we serve and created 
this amazing team that really understands how to build, how 
to create these innovative solutions to drive down the cost of 
solar in our installations.”

This company-wide success has enabled Moss to open 
offices outside of Florida and into California, Hawaii, Texas and 
the U.S. Virgin Islands. The whole team is dedicated to each 
community it serves.

“We don’t just build buildings. We build communities 
and we build relationships,” Perkins said. “At 
Moss, giving back to the communities 
we build in is an integral 
part of how we do 
business.”
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[ C O N T R A C T O R S  C O R N E R ] 

The non-profit 
Moss Foundation supports 

schools, troubled youth, the 
homeless and other special interest 
groups. In April, the organization 
donated $10 million to Florida 
International University’s 
College of Engineering 
& Computing (which will 
be renamed the Moss 
School of Construction, 
Infrastructure and 
Sustainability). Perkins 
said this donation is important 
to Moss not only because FIU is 
a construction client, but also 
because Moss recruits workers 
from the engineering college. 
This widespread commitment to 
community development keeps 
Moss a recognizable construction 
name throughout the country.

A good reputation is helpful as 
utility-scale solar begins to enter new 
markets. Perkins said it’s encouraging 

to see more large projects lining up 
in states like Florida, Alabama and 
Mississippi.

“We’re excited about what the next 
few years have for solar, because we’re 
starting to see not just California, but 
many states have utility-scale solar 
programs,” he said.

Moss will also continue to use its 
larger building presence to marry many 
sides of the business. Universities and 
hotels Moss is constructing might be 

We’ve leveraged the experience across multiple 
markets that we serve and created this amazing team 
that really understands how to build, how to create 
these innovative solutions to drive down the cost of 
solar in our installations.

interested in also installing solar.
“As solar continues to drive down, 

it starts to make financial sense for 
these companies to do solar,” Perkins 
said. “We do a lot of LEED projects, 
so having that solar component is 
just another feather in the cap to the 
sustainable building that we do.” SPW
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New this year - SPI is co-located with North America’s largest storage trade show, Energy 
Storage International (ESI), and Hydrogen + Fuel Cells North America. The updated Smart 
Energy Microgrid Marketplace moves indoors to connect all things energy. Here’s what you can 
expect this year:

 » 18,000+ attendees: Installers, contractors, C&I professionals, energy storage companies, project de-
velopers, utilities and more.

 » 650+ exhibitors: From solar to storage and smart products.
 » 50+ international delegations: We’re working with the USDOC to bring foreign delegations to SPI.
 » 24 hours of dedicated networking opportunities.
 » All in one location: Everything takes place at the Mandalay Bay Convention Center

Register today at www.solarpowerinternational.com

NORTH AMERICA’S LARGEST SOLAR  
AND STORAGE TRADE SHOW
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“Ask anyone in the local clean-tech industry and they will tell you that 
Daniel Sullivan is the go-to expert for all things solar. Daniel is the most passionate, 
intelligent, dedicated and hard-working person I have ever met. People, including 
myself, can’t get enough of his American Dream, rags-to-riches story, of a young 
entrepreneur with a big vision, that has brought our company to where it is today.” 

These moving thoughts are from the employees of Daniel Sullivan, 
president and founder of San Diego solar installation company Sullivan Solar 
Power. In our latest Ask A Vet podcast, the 13-year solar veteran talks about 
why he founded his business, the values he instills in his team, his favorite 
projects and more. Some of the discussion is shared here, but be sure to listen 
to the entire interview on solarpowerworldonline.com. 

After 13 years in solar, is it harder or 
easier to be a solar contractor today? 
It’s easier in some ways, but harder in 
others. When we started the company, 
the challenge was getting people to 
understand that solar makes sense, how 
it works and to trust and believe in it. To 
some extent that’s changed, but now 
the challenge is for people to believe 
us, believe that we are not like other 
companies who may be promising things 
that aren’t rooted in reality. It’s a new set 
of challenges today. Are those challenges 
easier to overcome? Maybe. We’re much 
larger than we were 13 years ago. San 
Diego was named the No. 1 city for solar 
installed in 2016. There’s solar in most 

neighborhoods around here. That makes 
it easier for people to take the lead. 

Policy is a whole different story. 
The utilities have become much more 
focused and effective in delivering 
their message to policymakers and 
legislatures. And that message, 
unfortunately, is a false narrative 
that distributed generation solar is a 
problem. That’s the biggest challenge 
we’re facing. When you have one of 
the most powerful industries on the 
planet gunning for your industry, it’s a 
pretty daunting challenge, but it’s one 
we’re going to embrace, overcome and 
ultimately prevail. I like challenges so it 
keeps it interesting. 

KATHIE ZIPP
MANAGING EDITOR

Balancing business and ethics 
with Daniel Sullivan of Sullivan Solar Power

Podcast Alert!
Listen to this and other 
Ask a Vet podcasts on 
solarpowerworldonline.com

Daniel Sullivan

Daniel Sullivan is the president and 

founder of Sullivan Solar Power.
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Your company has an A+ rating with 
the Better Business Bureau. You’ve 
never had a complaint filed against you. 
How do business morals and ethics 
contribute to that? 
When the company started, I had 
$2,500 in the bank account so every 
decision I made had to be a sound one. 
It had to be rooted in doing things the 
right way—making sure that customers 
were taken care of and became 
advocates for what we’re trying to do. 
As the company grew and I brought 
more people in, it was important those 
people shared the same values and 
ethics. That proves to be a very difficult 
challenge, finding people who are 
aligned with you. But I’ve been very 
fortunate and blessed that when people 
outside of the company see how we 
approach business and customers, they 
want to be part of that. 

There are now more than 700 
companies in our territory that put solar 
panels on roofs. I can’t say that they’re 
all doing it in an ethical way; in fact, 
I know many of them are not. When 
you have to make sales in a certain 
period of time, sometimes people find 
themselves conflicted between making 
sales and making sure they’re adequately 
representing the value proposition of 
someone going solar.
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We’ve had people get mad at us 
because we’ve refused to do their 
installation because their house is 
completely covered in shade. We’ll 
tell them it’s not in their best interest 
and they’ll reply, “I don’t care, other 
companies say it’s not a problem and 
I want you to do it.” We’ll decline the 
installation. We can’t have someone 
who spent $10,000 to $30,000 on their 
solar power system and is not realizing 
their return on investment because 
they will become a detractor, not only 
for our organization, but for the entire 
industry. There is much too much of 
that going on today. 

Companies who were installing 
solar a decade ago, by and large were 
doing it for the right reasons—they 
wanted to see change in the world. 
It was an uphill battle for them, like 
it was for me. For some companies, 
making money is at the core of what 
they do. When that’s your bottom line, 
money and profits, you are not aligned 
with the interests of your customers. 
You’re not aligned with the interests of 
moving our region and ultimately our 
world away from fossil fuels. 

It’s a challenge for any business 
owner to balance ethics with results. 
One thing we’ve tried to instill in our 
team is that ethics come first. SPW

When the company started, I had $2,500 in 
the bank account so every decision I made 
had to be a sound one. It had to be rooted in 
doing things the right way.
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“I replayed the podcast five times to cover my walk time slot. 
That was a real masterpiece.”

“I am always traveling. Your podcasts help me make use of my 
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