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Chances are if you didn’t receive this issue in your mailbox, you’ve 
picked it up at PV America. We’re very excited to have our Solar Power 
World team walking the floor in Boston and seeing how everyone’s 2015 is 
shaping up. I know this will be a great year!
 Many racking and mounting companies are expected at this year’s 
show, but if you don’t get a chance to visit with them, be sure to read 
this issue’s special section on racking and mounting. We take a look at 
new trends, such as rail-less systems, and see how manufacturers are 
complying with stringent fire code standards. Also, associate editor Steven 
Bushong visited the great state of New Mexico to write company profiles 
on industry veterans Array Technologies, DPW Solar and Unirac. Who 
knew Albuquerque was such a hotbed for solar?

We have many other great stories in this issue, too, including the 
latest on washing panels with robots, automatic systems and good 
old manual labor. We also explore inverter testing and certification, 
and prepare you for a possible future U.S. problem: potential induced 
degradation (PID) of solar modules.

We hope to see you around at PV America! We have a lot to talk 
about, especially if you’re a contractor. We’re promoting the 2015 

Top Contractors application at the show. Listings will 
be released in our July issue and contractors will 

be honored at our annual gala at Solar Power 
International—so submit your company online at 

solarpowerworldonline.com.

Can’t wait to chat with you all throughout 
the year! SPW

A s s o c i a t e  E d i t o r  K e l l y  P i c k e r e l
k p i c k e r e l @ w t w h m e d i a . c o m

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

@ S o l a r K e l l y P
@ S o l a r P o w e r W o r l d
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[ M A R K E T I N G ] 

When envisioning a kiosk, one of those 
stands in the shopping mall may come to mind—
selling everything from cell phone cases and 
sunglasses to calendars and bathtub installations. 

If puzzles and airbrushed T-shirts can sell in 
these stands, why not solar? The solar industry is 
taking to the kiosk trend in an effort to educate 
and market to a residential audience. Some 
companies are following tradition, strategically 
positioning booths in malls, while others are 
setting up in airports and universities. 

Matt Case, marketing and sales manager at 
Phoenix Kiosk—a designer, manufacturer and 
distributor of kiosks—said he’s seeing more 
solar companies request kiosk services. 

“Solar companies are using kiosks 
as interactive marketing tools to better 
communicate the benefits of their solar program 
to customers and stakeholders,” he said. “These 
kiosks often receive praise for educating 
consumers regarding their impact on the 
environment and pay-back. Not only can solar 
companies efficiently engage their audience, but 
they can educate the public in the process to 
achieve a truly sustainable program.” 

Last year, Sunrun introduced its BrightPath 
Station, an interactive kiosk that allows 
consumers to pinpoint their home on a map 
and quickly receive an assessment if they are 
suited for solar and get a quote. The kiosk 
uses Sunrun’s BrightPath software, which was 
developed with help from DOE SunShot 8 
funding. After placing kiosks in four Hawaiian 
retail locations such as Costco, Sunrun saw 
same-store sales increased 10 times over 
the previous year. Andrew Pontti, corporate 
communications manager at Sunrun, believes 
that existing retail solar approaches are 
relatively unsophisticated and that kiosks can 
greatly improve engagement. 

“Shoppers seek a non-threatening 
experience to play, learn and ask questions,” 
he said. “They can do so in the highly engaging 
environment we’ve created.”

Nicole Loepp

Nicole Loepp is a marketing 

coordinator at WTWH Media, the 

publisher of Solar Power World. 

For more marketing advice, go to 

marketing.wtwhmedia.com.

By answering a few simple questions, 
consumers can use the station to 
understand their energy needs and receive 
multiple home solar system design options 
that provide the best energy production 
and savings for their needs. Sunrun has 
also placed kiosks at retail locations across 
California and New York. The company plans 
to expand kiosk distribution with additional 
retail partners this year.

“Consumers want to learn about and 
buy solar where they feel comfortable,” 
Pontti said. “We think retail environments 
offer a significant opportunity for increasing 
solar adoption through a quality experience.”

Sunrun and others using kiosk 
technology believe that this “new” way 
to look at solar will ultimately lead more 
American families to adopt solar. 

Why not take a look at this and other 
unconventional, creative ways to market 
your brand? SPW

Solar kiosks help market to the modern consumer
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[ I N S T A L L A T I O N  P R A C T I C E S ] 

Knowing common installation mistakes 
can save contractors time and money and 
ensure a better PV system. The following tips can 
help make your installations safe and efficient. 

1. Read the manual. To ensure the proper 
operation of inverters, electricians installing 
them must make sure the installation meets the 
requirements of the authority having jurisdiction 
and the manufacturer. 

2. Understand the local utility’s 
interconnection requirements. Hundreds of 
independent utilities operate in the U.S., and each 
has its own interconnection requirements. As the 
demand for PV systems increases, negative effects 
such as temporary over-voltage can be expected 
on the grid feeders. This can cause dangerous 
conditions and instability on the grid. Know what 
is expected from the utility and work to meet all 
the requirements set forth in the interconnection 
agreement prior to installation.

3. Beware of “direct sunlight.” Every 
inverter manufacturer has warnings against the 
installation of inverters in “direct sunlight.” Most 
manuals do not define clearly what is meant by 
this term; however, it is generally interpreted 
to mean the inverter should only be mounted 
where direct sunlight on the inverter chassis/
heatsink is minimized, such as on a north-facing 
wall or under a shade structure. 

4. Don’t confuse the GEC and EGC. 
Transformerless inverters do not require a 
grounding electrode conductor (GEC). A GEC 
is required only when a DC bonding jumper 
is present. Because transformerless inverters 
operate from floating arrays, neither side (positive 
or negative) of the array is bonded to ground, 
hence, no internal bonding jumpers exist.

Don’t confuse the GEC and equipment-
grounding conductor (EGC)! An EGC is always 
required in a circuit with electrical contact to 

Roy Allen

Sarah Ozga

Roy Allen is a technical sales 

engineer and trainer at ABB 

Solar Inverters.

Sarah Ozga is a product manager 

at ABB Solar Inverters.

metal, in wet locations or operating over 150 
V to ground. See sections 250.110 and 690.43 
in the National Electrical Code for more 
information on EGCs in PV systems.

5. Use care when modifying the 
chassis. When it is necessary to cut 
additional KOs or enlarge existing KOs 
in the inverter chassis, the installer must 
be very conscious of “chip control.” 
The inverter is full of electronics, and 
introducing metallic chips or shavings 
into the inverter circuitry can cause 
failure of the inverter and potentially 
dangerous conditions, such as shock or fire. 
Manufacturers may also void the warranty if 
the chassis is modified.  

When extra KOs are needed, it is 
recommended a suitable conduit (KO) 
punch be used for any additional holes 
placed in the chassis. The ABB TRIO 
chassis is equipped with removable KO 
plates, which can be removed with screws, 
modified as required and reinstalled, 
eliminating the safety risk.

6. Note the NEMA rating of the inverter. 
Some inverter chassis are rated NEMA 4, 
which are sealed to forced water sprays, 
like from a hose. Installers must always 
look at the connected raceway and ensure 
appropriate gaskets are used between box 
connectors and the inverter chassis. Further, 
ensure that the other end of the conduit 
is not oriented in such a way as to act as a 
water pipe during rain or wash operations, as 
any liquid entering the conduit will be routed 
to the inverter chassis. Most NEMA 4 chassis 
are not equipped with weep holes and water 
entering the chassis may build up, which can 
cause direct failure or other issues due to 
high humidity. SPW

For more information, visit abb.com/solarinverters. 

Six inverter installation tips for a better PV system
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[ F I N A N C I N G ] 

Once seen as novel or risky, solar energy is now 
a secure, standardized investment class with reliable 
equipment and long-term utility power purchase 
agreements (PPAs) in place lasting 20 years or 
more. Gone are the days when PV investment was 
treated as high risk/high reward and these projects 
now commonly attract the interest of large banks, 
insurance companies and pension funds. The pool 
of lenders and investors in the North American solar 
market has grown significantly in the past five years.

In this industry climate, it has never been more 
important for solar developers and operators to 
ensure their assets are adequately covered against 
financial and operational risk. The lender is in the 
driver’s seat and the lender does not want risk. Thus, 
no matter how attractive a deal may be, insurance 
is a must to ensure the bankability of a project and 
guarantee that all-important project finance. 

Neither bank nor equity investor wants to take 
on more risk than is absolutely necessary. From the 
insurer’s perspective, this is commonly exhibited in 
requests for waivers of subrogation or non-vitiation 
wording, or in specific demands related to the 
unique situation of a project, such as the limits of 
windstorm coverage a project along the Gulf Coast 
might need to buy. Likewise, the growing role of 
lenders’ consultants has exemplified that insurance is 
more than a mere checkbox for investors and driven 
demand for more comprehensive coverage.

This elevated demand, in combination with the 
expansion of the market, has, in turn, fuelled the 
evolution of the solar insurance products designed 
to safeguard the sector. 

As the market has matured, there’s been a 
growing focus on covering values that go beyond 
the normal replacement cost of a project—most 
notably the Investment Tax Credit (ITC). Lenders look 
to the worst-case scenario, and, in the event that a 
project suffers a total constructive loss, the United 
States government could be entitled to claw back 
the ITC incentive that was granted for the project. 

GCube, for example, has met this demand by 
offering Stipulated Loss Value coverage, whereby the 
insured declares the full amount at risk in the event 
of a total loss, including not just the equipment 
values but also components that were taken into 

Sam Walsh

Sam Walsh has been with 

GCube Insurance Services for 

over five years and is the Senior 

Underwriter for solar risks in 

North America.

account at the outset to make the project 
financially viable—such as the ITC. 

Furthermore, the explosive growth in 
distributed solar generation and residential 
portfolios has changed the way we need 
to structure our policies, with a focus on 
bringing about administrative ease. A single 
50-MW project in the desert is simple enough 
to underwrite, but issuing a policy for 1,000 
separate 50-kW installations presents an 
altogether greater challenge. 

For clients whose portfolios consist of large 
aggregations of small solar projects, we now 
look to streamline the insurance process by 
putting together a single policy. This can afford 
the insured greater flexibility, both by making it 
easier to add new projects and by helping them 
manage costs by spreading risk more effectively 
within their portfolio. 

In short, the insurance market continues to 
evolve with the industry and is well positioned 
to support the ongoing growth of the solar 
sector, providing an open dialogue is maintained 
between all parties involved.

For solar installers, it’s crucial that all 
of the details are ironed out early on in the 
development of a project. Make sure to keep 
your insurance broker up to speed with the 
requirements that your lenders are imposing on 
you. Brokers and the markets they work with can 
help make you aware of the costs and difficulties 
those requirements will incur, and they can 
even help push back on lender requests that are 
commercially untenable. It’s far from ideal to find 
out the day before a project closes that a request 
cannot be met or that the cost is not viable. 

Insurers can offer much more than 
bankability—such as finding innovative ways 
to simultaneously cover thousands of projects 
aggregated under a single owner or covering 
the lucrative incentives that make renewable 
energy investment attractive. But, at the end of 
the day, insurance is also a basic requirement 
for lenders. Without the right insurance, there’s 
no project finance, and without finance, 
there’s no project. SPW

Why securing good insurance 
is important for project financing 
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SPECIAL SECTION
MOUNTING

STEVEN BUSHONG
ASSOCIATE EDITOR

IN THE NORTHERN REGIONS OF CHIHUAHUAN DESERT,         

solar racking and mounting companies DPW Solar, Unirac 

and Array Technologies are located within a few miles of 

each other. How is it that three major companies, each with 

decades of experience, came to be neighbors? It had some 

to do with the 310 days of sun that shine on Albuquerque, 

New Mexico, each year, but common origins also include 

Sandia National Laboratories and inventor Steve Baer’s 

company, Zomeworks. Also, a share of credit should go to 

the Southwest’s back-lander community, whose off-the-

grid lifestyle as Y2K approached kept business moving until 

California’s grid-tied market took off. These are the origin 

stories, in brief, of DPW Solar, Unirac and Array Technologies.

THE SOLAR MOUNTING             MECCA
ALBUQUER QUE: 

Mounting Special Section 3-15_Vs6 KZ FINAL.indd   10 2/18/15   7:57 PM
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ALBUQUER QUE: 

IN 1985, Ron Corio began a move from automotive R&D into 
solar manufacturing. He was working on a new type of ignition 
system for automobile engines in Albuquerque when a solar 
startup, the Wattsun Corporation, asked for help designing a 
concentrator PV module. As a consultant, Corio worked in-depth 
on the module design including the cell metallization, receiver 
sheet, optics and manufacturing processes. He was offered a job 
with Wattsun in 1989.

Part of Corio’s work with Wattsun included the 
development of a dual-axis solar 

tracker for the module. Once a 
tracker and module system was 
ready for production, Wattsun 
lobbied for matching funding from 

CONTINUED ON PG. 12

CONTINUED ON PG. 15

UNIRAC WAS FOUNDED on Sept. 1, 1998, and incorporated a 
year later. But its origins go back almost two decades before formal 
incorporation. Unirac’s co-founder, John Liebendorfer, had been 
involved with promoting solar energy since the late ’70s, first with 
nonprofit groups such as the New Mexico Solar Energy Association.

 In 1983, Liebendorfer worked as a licensed mechanical 
contractor and formed Energy Management Systems (EMS), 
installing solar water and space heating systems in the 

Albuquerque area. 
At that time, equipment 

typically was attached to roofs 
with components provided by 
each manufacturer. The challenge 
of the day was to make the 

CONTINUED ON PG. 16

DPW SOLAR STARTED with a 200-page business plan. 
Kevin Goodreau had spent a year writing it, and when the time 
came to announce his ambition, he invited a close colleague, 
Jeff Randall, over for dinner to share the news. The men were 
employees of Zomeworks, a solar engineering firm founded 
by Steve Baer in 1969. Randall was a vice president and 
Goodreau was the business manager.

When Goodreau shared his idea to start a solar integration 
and distribution company, Randall 
said he, too, was thinking about 
setting out on his own, although 
his inclination was toward 
manufacturing. It seemed to be 
serendipity.

Mounting Special Section 3-15_Vs6 KZ FINAL.indd   11 2/18/15   7:57 PM
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ARRAY TECHNOLOGIES (continued)

the Department of Energy for a pilot production facility. 
Indications initially were positive, but two weeks before the 
award was to be made, government funding was cut.

“We were left to try to figure out where to go as a 
company,” Corio said. “We tried to sell the module to some 
Japanese companies. That didn’t work, so we decided to 
start selling the tracker to the remote-home market in order 
to keep the company alive.”  

The remote-home market was small, Corio said, but it was 
the only market available at the time, along with water pumping 
for livestock and a few telecommunications projects.

A break came in 1992 when Home Power magazine 
published a review of the Wattsun two-axis PV tracker. In the 
days before the Internet, the magazine was the go-to source 
of information for the off-grid market. The Home Power test 
tracker was the third tracker the company sold.

“The Wattsun is the most effective PV tracker I have 
ever seen,” wrote reviewer Richard Perez. “Its performance is 
reliable and precise. I have never been excited enough by a 
PV tracker to install one in our system.”

In 1992, Corio raised $55,000 from people he knew 
who were “solar friendly,” and bought-out the Wattsun 

Array Technologies employee Ben Theune explains the 
manufacturing process for the company’s patented uni-
versal module mounting clamps.
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were problems, 
such as how many 
modules could be 
loaded onto a single 
actuator.  

Corio was 
working late on 
the tracker design 
for Alamosa when 
he was struck with 
another idea —a 
linked tracker block 
using a worm gear 
at each row. He 
would link the rows 
together with a 
rotating driveline 
and universal joints 
to follow the terrain.  The next day 
he filed a provisional patent. A week 
later, the design started to gel, and he 
called SunEdison. He set up a meeting 
with the Alamosa project engineer, the 
commander of construction and others 
to discuss the new system, not long 
before construction was set to begin.

“They were freaking out,” Corio said. 
“They were saying, ‘We’ve already got 
this permitted.’”

Corio convinced them, however, 
with diagrams, details and clear proof of 
his new design’s superiority.

“I knew it was our opportunity, so 

I put everything I had into it, and that’s 
how the DuraTrack was born,” Corio said. 
“If that project would have failed, Array 
Technologies would have failed.” 
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ARRAY TECHNOLOGIES (continued)

Corporation. The company was in debt 
$39,000, so that left Corio with $16,000 to 
operate the business. 

“There were a lot of times I thought, 
‘What am I doing?’” Corio said. “But I will 
say I was always a true believer in solar 
energy. I believed that it was ludicrous to 
just burn fossil fuels—a finite thing. That’s 
what kept me going, my belief in solar and 
being around like-minded people.”

Every year, Array Technologies Inc. 
(ATI) grew a little. It started out with three 
employees, and by 2003, there were about 
10. The company sold a lot of residential 
trackers—over 20,000 of them across the 
world, to locations including Fiji and Canada. 
Corio even sold trackers to Steve Fossett for 
an attempt to circumnavigate the globe in a 
helium balloon outfitted with solar panels to 
power on-board electronics. He also sold 36 
trackers designed to look like sunflowers to 
Robin Williams for his ranch in Napa Valley. 

Yet Corio had his eye on utility-scale 
solar, which was still in its infancy in the 
U.S. In 2001, ATI won its first utility-scale 
project, a 250-kW contract with BP Solar 
for a horizontal axis tracker. Soon after, 
the company sold 5.7 MW in South Korea 
followed by a 6-MW project in Spain.

Then in 2007, Corio was offered 
what he considers a landmark project, the 
Alamosa Solar Project in Colorado with 
SunEdison. It was to be the largest system 

in the U.S. at the time. The newly designed 
tracker for the project would use linear 
actuators to move each row. But soon 
into the engineering, Corio knew there 

Corio was on-site during 
the commissioning. He said he 
remembers turning on the first 
motor, thinking about all of his 
calculations—whether the motors 
would lift the weight. Up until that 
point, his math hadn’t been tested 
and he was estimating the friction 
in the bearings and the efficiency of 
the gearing. It was not practical to 
test a large block of trackers in the 
shop, and the strict timeline didn’t 
allow for anything more than the 
most essential testing. But the array 
worked, and continues to work today.

Looking toward the future, Array 
Technologies is unveiling a new 
version of its single-axis solar tracker, 
the DuraTrack HZ v3. Corio said they 
have taken 25 years and 2.5 GW of 
manufacturing trackers and rolled that 
experience into the development of 
another differentiated tracker design.  

“We call it engineered simplicity—
it is truly a case of less is more,” 
Corio said. “The v3 tracker considers 
what’s most important to the owners, 
financiers, engineers and builders of 
the power plant and delivers it.”  SPW

I knew it was our opportunity, so I put everything I 
had into it, and that’s how the DuraTrack was born. 
If that project would have failed, Array Technologies 
would have failed.

DuraTrack HZ motor units await departure to a project site.
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UNIRAC (continued)

specific mounting components fit any 
roof situation. Liebendorfer had to 
modify components for a majority of 
installations. Under these conditions, 
he learned to appreciate components 
that were flexible and adaptable on the 
job, knowledge that later influenced 
Unirac designs.

In 1998, Liebendorfer briefly worked 
for another mounting manufacturer in 
Albuquerque where all the racks were 
custom-made for the job. It was an 
expensive and time-consuming process. 
Thinking back to his days working on 
the roof installing solar heating panels, 
Liebendorfer realized racking had to be 
more universal so they would fit any 
PV module. This would allow for mass 
production and cost savings. He soon 
started his own business venture. 

On Sept. 1, 1998, Liebendorfer 
set up shop in his garage. Sixty days 
later, he had his first universal rack 
products to sell. U-11 and U-22 were 
pole racks compatible with any 
module, consisting of three or four 
interchangeable pieces.  

When orders came to 
Liebendorfer by fax, he would run 
out to the garage, select the proper 
pieces to put in the box, drop it 
off at UPS and fax the shipping 
confirmation and invoice to the 
customer—all within a couple of 
hours. Over the next year, more 
racking products were developed 
based on customer feedback.  

A year later, the market 
was growing astronomically, 
and Liebendorfer took on a full 
partner, Hal Newman. Newman 
took over marketing and financial 
responsibilities and Liebendorfer 
stayed focused on design and 
manufacturing.  

Shortly thereafter, Y2K was 
approaching and people were 

worried about their lights going out. 
Also at that time, rolling electric 
blackouts were striking California. 
These circumstances drove demand 
for solar and Unirac was ready with 
the right product, in the right place, at 
the right time. 

In the following years, Liebendorfer 
came to realize that he was the “inventor,” 
and he needed someone with the 
business acumen to take Unirac to the 
next level. In February 2006, he sold the 
company to Global Environment Fund, a 
venture capitalist group. The group used 
executives from various industries to grow 
the business, enlarging Unirac 10 times 
over a four-year period. 

Hilti acquired 
Unirac in 2010. 
While Unirac had 
been primarily 
selling through 

distribution, Hilti knew more about 
direct sales. The exchange of knowledge 
helped Unirac expand into the 
commercial and utility markets. 

Last year, Unirac celebrated its 15-
year anniversary of providing PV mounting 
systems in North America, amassing 2.8 
GW of experience since 1998.

In 2015, the company will focus 
on service and quality, enhancing 
current product lines and launching 
new innovations. In addition, Unirac’s 
online tool, U-Builder, will be getting an 
overhaul. SPW
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LEFT: Unirac engineers 
use a variety of materials, 
including K’NEX, to 
visualize design concepts. 

RIGHT: An employee 
inspects L-feet that have 
just come from a press. 

BOTTOM: Rails are packaged 
and ready to be loaded 
onto a truck at the Unirac 
manufacturing facility.
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DPW SOLAR (continued)

“I said, ‘Well, I’m going to have to 
re-do the business plan,” Goodreau 
said. When the new plan was finished, 
the men put their 401(k)s on the line 
and started Direct Power and Water—
later known as DPW Solar. 

At first, the company focused on 
farms with water pumps powered by wind 
turbines. Goodreau estimated 10,000 such 
pumps stood in the southwest corner 
of New Mexico alone, and compared to 
solar, they were five times the cost to 
operate. The pair aimed to replace them 
all. The first product they sold was called 
the Sunbelt Pump, in a town called Tierra 
Amarillo. The pump used a DPW Solar 
two-panel top-of-pole mount. 

When the business started, about 
80% of sales came from distribution 
and installation. Much of the solar 
installation business came from 
survivalists who were protecting 
against the effects of Y2K. “One 
man spent $140,000 on a back-
up system,” Goodreau said.

When the new millennium 
came and society didn’t 
collapse, the solar installation 
jobs decreased.  However, the 
company secured a contract 
with an engineering firm and 
eventually won an overseas 
project to supply remote power 
systems to the Georgian army 
for surveillance and detection. 
Goodreau and Randall built plug-
and-play systems that could be 
dropped by helicopter, meeting 
very strict specifications. 

That chance contract, 
along with turnkey solar 
installations for remote homes 
that could not be serviced by the electric 
company, kept DPW in business until 
grid-connected power became a force. 
The company completed the first two 
grid-tied solar electric systems in the 

state in conjunction with Sandia National 
Laboratories, also based in Albuquerque. 

Another driving force was its 
employees.

“All the core people we hired were 
passionate about solar,” Goodreau said. 
“Michael Reed, who now works at Array 
Technologies, was one of the first. A lot of 
the others are still here.

“These people didn’t come to this 
industry because we were paying them 
huge money, but we did the best we could 
to take care of them,” he said.

By 2003, the grid-tied solar market was 
beginning to take off in California. DPW 
Solar started shipping racking to the state—
especially its ballasted and rail systems. The 
business started to grow, and expenses in 
manufacturing were escalating. 

“We had no inclination to sell the 

LEFT: DPW Solar produces thousands of high 
strength stainless steel PV module clips daily.

RIGHT: DPW Solar’s precision CNC press 
forms Easy Feet mounting attachments for 
roof applications.
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company,” Goodreau said. “We were 
getting offers all the time by fax, and 
we would just shred them.” 

But then came Performed Line 
Products (PLP), an Ohio-based company 
that was interested in expanding into 
the renewable energy market. A visit to 
Albuquerque showed the company had 
a synergy with Randall and Goodreau 
and the capital the pair needed to take 
the business to the next level. 

“DPW Solar is well-known in the 
solar industry for having a well-designed, 
robust product,” said John Markiewicz, 
general manager at DPW Solar and 
Performed Line Products. “PLP is known 
for the same in the power utility and 
telecommunications industries.” 

Retaining its name, DPW Solar grew 
exponentially in the first five to six years 
after the acquisition, with the mounting 
business becoming the key driver. The 
trend continues today, albeit with a 
slower pace due to competition in the 
market. The business aims to differentiate 
itself with quality and reliability, while also 
being cost-conscious.

At Solar Power International 2014, the 
company introduced three new products.        

“For us to be competitive going 
forward, we have to keep innovating 
and creating new products,” Randall 
said. “We are combining PLP and DPW 
engineering groups and people to 
make the next generation of products. 
As soon as we are done with one 
generation, we’re working on the next.” 

One thing Randall said the company 
won’t do, despite market pressure, is 
sacrifice quality.

“We sell to customers who value an 
engineered and robust system,” Randall 
said. “To be competitive, we have to 
get more aggressive on our designs. 
Customers are looking closer at price, 
but we continue to sell on quality and 
durability.” SPW

All the core people we hired were passionate about solar.
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Rail-less options can be a

opportunity for installers

In 2013, SolarCity 
co-founder and CTO 
Peter Rive said installation 
hardware that doesn’t 
depend on a rail is one 
of the biggest “step-
function” changes 
underway in the solar 
industry. Rail-free 
mounting can achieve 
material and labor cost 
reductions and increase 
safety, experts said. 

Likely knowing this, 
SolarCity acquired one 
of the first—certainly the 
most notable—rail-free 
mounting providers, 
Zep Solar. With Zep’s 
technology now the 
exclusive privilege of 
SolarCity, other mounting 
companies are actively 
looking to fill the gap for 
rail-less mounting. 

One expert said as many as 17 solar 
companies are offering or developing 
rail-less products. Quick Mount PV, Zilla 
and Roof Tech are among companies 
currently offering a rail-less solution. 
Spice Solar also has a rail-free product 
that integrates the mounting and module.

“All the installers were hungry for 
innovative, faster-to-install racking 
products, especially since the inception of 
Zep’s rail-free system,” said Anne Wright, 

vice president of sales at Quick Mount PV.
Rail-less mounting technology 

hinges on using the frame of a module 
as the rail, which reduces material and 
labor costs. Rocky Mountain Institute 
released a December 2013 report 
stating, “Traditional racking designs 
… incurred the highest racking and 
mounting costs, while rail-less designs 
were observed to cost installers as little 
in installation labor costs as flat roof and 

Quick Rack from Quick Mount PV is a rail-free 
mounting system for composition and asphalt 
shingle roofs. Quick Rack ships in a few small 
boxes, reducing material costs and simplifying 
shipping and handling.

standing seam installations. In addition, 
the rail-less installation observed by the 
SIMPLE BoS team incurred the lowest 
total installed cost when compared to 
other racking systems.” 
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“If you look at traditional mounting 
methods using rails, it’s a redundancy,” 
said Dave Kreutzman, CTO at Zilla 
Corporation. “The rail is really the frame 
of the module, but because of industry 
standards and tradition, people thought 
they needed another rail.”

Because installers are used to 
installing on rails, module literature 
doesn’t usually include rail-less 
installation instructions. Every rail-less 
system will mount differently and put 
different stresses on modules since the 
module frame becomes the structure 
of the system. Mounting manufacturers 
are working with module producers to 
ensure products are compatible and will 
not void module warranties.

"A lot of installers are used to a 
different approach, but I think rail-
less systems will be part of the future 
for solar installations," said Milton 
Nogueira, business development 
manager at Roof Tech. "Rail-less will 
become more dominant. Installers 

don't want to 
do more work." 

Although rail-
less systems have few 
limitations, Nogueria said 
some installations—especially 
those on steep roof—may still 
warrant a traditional rail-mount.  

“One instance where a rail system 
could be better is on a Victorian roof 
that has a 45° pitch or greater,” Nogueira 
said. “If I lay down the rails as support, 
installers can easily walk on the roof 
using the rails as a step ladder.”

Among the products available today, 
Quick Mount PV offers the Quick Rack, 
a rail-free product for composition 
residential roofs. The company started 
development of the product three years 
ago and was awarded a patent in early 
2015. The company also has an online 
design tool to help customers use the 
product correctly. 

Zilla provides the Phantom XL, a 
system that differentiates itself with its 

ability to attach into sheathing, which 
means it can be mounted anywhere on 
the roof. The clamp fits modules from 
30-mm to 50-mm thick. 

And Roof Tech entered the rail-
less market two years ago with the 
E-Mount. The company, which has 19 
years of mounting experience in Japan, 
including rail-less, aimed to enter the 
U.S. market with a product that wasn’t 
already available. 

Border Solar, a Texas-based 
integrator, used Roof Tech's E-Mount 
on more than 100 new homes in a 
development.

“Before Roof Tech, our installers had 
to carry long, heavy rails up to the rooftop, 
and the metal rails would get searing hot 
under the El Paso sun,” project manager 
David Oropeza said. “Now all the parts for 
a 2-kW PV system fit in a single bag.”

The significant reduction in material is 
the key driver of rail-less mounting. Long 
rails require special handling, so using 
the alternative rail-less option reduces 
shipping and logistics cost as the systems 
can be shipped in a standard package. 
The saving continues in the warehouse, 
where less space is required. Safety is also 
increased, because the elimination of 
long metal rails reduces the chances of 
installers tangling with overhead wires. SPW

Roof Tech’s rail-less system, E-Mount, uses butyl tape and caulking to seal roof penetrations. 
The manufacturer says metal flashing can create issues of water intrusion under shingles.

The Phantom XL from Zilla can be attached directly to sheathing. The system allows for por-
trait or landscape installations, as the base plate and rail section are individual components.
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Polymer-based mounting 
manufacturers tweak their 
business plans to meet new 
fire rating requirements.

High-density polyethylene (HDPE)-based solar mounting systems were all the rage a few years back. Not only 
were they the lightest ballasted mounts on the market, many of them could be stacked and easily moved, making them 
cheaper to ship and quicker to install. But as fire safety became more of a concern, it became clear that plastic, which 
can melt, probably wasn't the best base for a solar system.

Here are how non-metallic mounting manufacturers—Sollega, Ecolibrium, Renusol America, DynoRaxx, Patriot Solar—are 
changing their business plans with the enforcement of new fire ratings.

1 1

2
2

Sollega
Sollega manufactures the InstaRack (a one-piece mounting unit made of 

HDPE) and the FastRack 510 (its new mount made of Ultramid glass-reinforced 
nylon from BASF). Elie Rothschild, sales manager, said the company is phasing 
out the InstaRack because of its HDPE skeleton, but it can still be used on 
ground-mounts and rooftop projects outside of California—until other states 
take on fire safety standards.

Chemical producer BASF approached Sollega two years ago in anticipation 
of the new UL fire requirements. The Ultramid material was introduced to the 
company as a replacement for HDPE and has a substantially higher relative 
thermal index (RTI) rating, meaning it's much stronger and less vulnerable to 
high temperatures. The FR510 has less parts and is more cost-effective than the 
InstaRack since the company has turned to injection molding. Sollega expects 
the FastRack (pictured right) to ultimately replace the InstaRack, and demand 
has already turned in favor of the new product. 

Sollega is scheduled for UL 2703 and UL 1703 flame spread testing just 
after press time.

"We have a high safety factor with everything we do," Rothschild said. "We 
don’t want to meet the requirements, we want to exceed them."

Ecolibrium Solar
Ecolibrium's EcoFoot2+ is a step up from the original EcoFoot made 

of HMWPE (high molecular weight polyethylene). The new version is made 
of chemical supplier Styrolution's Luran S acrylonitrile styrene acrylate (ASA) 
polymer, which is modified with acrylic ester rubber that increases strength and 
performance when exposed to heat. Just prior to Solar Power International 
2014, the EcoFoot2+ received a Class A fire rating.
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Renusol America
In 2011, Renusol America introduced the Renusol CS60—the first one-

piece mounting system made from 100% recycled HMWPE. President and 
CEO Bart Leusink said the company began exploring other mounting options 
after seeing a trend for larger modules. Manufacturing a 72-cell version of the 
product required the mount to be larger and thicker to support the heavier 
modules, and the high cost of oil at the time made it cost-prohibitive to 
continue with plastic. So Renusol went the aluminum route, and introduced 
the Renusol EW system (a rail-less, ballasted system for east-west module 
orientation) at Solar Power International 2014 and launched this February.

The Renusol CS60 has morphed into a ground-mount product for 
landfills and other challenging terrain. Since it won't be used on roofs in the 
future, there is no need for fire safety testing. The Renusol CS60 has also 
influenced Renusol's new Renusol GS system (pictured right) for ballasted 
ground-mounts.

"We came up with a custom-designed ground-mount system based on 
the CS60 product, the GS system," Leusink said. "We're expanding the plastic 
product line but it's for ground-mount applications."

DynoRaxx
The DynoRaxx Evolution flat roof system is not HDPE-based, but it is 

unique to the mounting market. Made of fiberglass reinforced plastic, the 
Evolution FR and the Evolution FR Generation 2.0 are non-conductive and 
fire resistant. The fiberglass mounts will not expand or contract through heat 
cycling. DynoRaxx will undergo fire testing soon, and founder Nathan Rizzo 
said he expects no difficulties with receiving a positive fire rating.  

Patriot Solar Group
Patriot Solar, mostly a manufacturer of metallic ground-mounts, also 

has a ballasted roof-mount—the Spider ST. Made of injection molded HDPE, 
the product was a Department of Energy 2012 Sunshot Award winner. Dylan 
Pugh, sales and marketing associate, said Patriot Solar planned for the fire 
rating requirements and designed the Spider ST to meet the tests, which it 
has passed. While most polymer-based roof-mounts use a HDPE compound 
that isn't the strongest, Patriot went with a polypropylene injection molding 
process that allows the Spider ST to pass all certifications. SPW
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WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online
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Inverter testing steps beyond 
CERTIFICATION: into the lab and the field

I N V E R T E R  I N S I D E R

Inverters are crucial components of a solar 
power plant—converting the DC power from PV 
modules to AC power for the utility grid and also 
typically serving as the “central intelligence point” of a 
project. "Inverter performance, operation and reliability 
impact project value and return on system investment," 
said Michael Mills-Price of DNV GL's product 
qualification and testing team. ”Inverter testing provides 
a benchmark to help solar project financiers, developers 
and EPCs compare and select inverter products.”  

Solar inverter standards vary globally and by 
geographic region. Mills-Price explains that most 
inverters go through third-party testing only for 
conformance to these safety standards. "Most nationally 
recognized testing labs focus on evaluating inverter 
products for safety—that it's not going to result in 

electrical shock or fire," he said. 
Manufacturers also self-test their products, but 

Ray Hudson, solar service leader at DNV GL, said 
testing varies significantly from one manufacturer to 
another. "Each manufacturing facility has different 
levels of capability and skill."

DNV GL provides global independent solar advisory 
and testing services for the entire solar project life cycle. 
This includes its third-party inverter testing, which 
was launched last October. DNV GL's solar product 
qualification team (formerly PVEL) tests residential and 
commercial inverters in its Berkeley, Calif., laboratory. 
Using methods such as thermal and accelerated life 
testing in environmental chambers, the team analyzes 
whether or not an inverter is likely to meet the life span 
its manufacturer has estimated. 

KATHIE ZIPP
MANAGING EDITOR

Inverter Insider_3-15_Vs6 KZ FINAL.indd   23 2/18/15   8:11 PM



I N V E R T E R  I N S I D E R

2 4  SOLAR POWER WORLD       3 • 2015        www.solarpowerworldonline.com

Unlike most nationally recognized 
testing facilities, DNV GL goes beyond 
laboratory qualifications with its field 
testing facility (which is located at the 
former PV-USA facility) in Davis, Calif. 
Here, inverters are installed and tested 
directly in the field, gaining "under 
the sun time." Their operation and 
performance is assessed while they’re 
connected to an actual solar array. 

"These tests are meant to 
complement the safety and 
interconnection assessment of other 
nationally recognized labs," Mills-Price 
said, referring to tests for adherence 
to UL 1741,  IEEE 1547 and all of the 
international IEC standards. 

"A number of inverters have gone 
through our testing service since it 
was launched during Solar Power 

International last year," Hudson said. 
"We've seen some interesting findings 
through testing on actual systems that 
have not shown up in laboratory tests."

Qualification time can vary 
depending on system size and other 
factors, but typical inverter testing at 
DNV GL takes six to eight weeks if the 
lab and field testing occur in parallel.

One caveat, Mills-Price warns, is 
that inverter tests are not meant to 
put an exact date on inverter failure or 
predict exactly how much energy will be 
harvested for a given solar installation. 
There are a number of other factors 
that play into that larger equation. 
Instead, he said testing helps reduce 
the risk of out-of-the-box failures 
while providing a series of metrics to 
analyze performance against what the 

5 levels of inverter testing

manufacturer provides in its data sheets. 
"These tests provide a means to reduce 
operational and management risks 
associated with PV systems,"

Mills-Price also points out that 
inverter reliability and performance is 
only going to be stretched with emerging 
interconnection requirement changes. 
"We're requiring inverters to ride through 
a number of transient events much 
more than two or three years ago," he 
said. "We're also asking them to provide 
reactive power support under these 
conditions, and pushing them on the 
AC-grid and connected side. This only 
increases the importance of evaluating 
inverter reliability and performance."

As new inverter manufacturers 
enter the market, and others 
consolidate or exit, additional 

LEVEL 1: FUNCTIONALITY—Will the inverter work? 

LEVEL 2: SAFETY—Can the inverter be operated safely in the field?

LEVEL 3: PERFORMANCE—Will the inverter perform as expected when connected to a solar array?

LEVEL 4: ROBUSTNESS—Will the inverter meet expectations in a real-life field application?

LEVEL 5: RELIABILITY—Will the inverter last?

DNV GL's inverter qualification services includes five levels of testing:

info@ecofastensolar.com

• Patented, watertight, compression--t seal
• The strongest and least expensive bracket system available
• Retro-t without removing shingles
• Easy to install
• IAPMO Certi-ed

877-859-3947

GreenFasten™ Solar Roof Mount 
for Composition Shingles. 
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Did you know?
DNV GL specializes in global independent solar advisory and testing services 
for the entire solar project life cycle. This includes feasibility studies, energy 
production assessment, design review, construction and commissioning 
monitoring, support in grid interconnection, providing system design assistance, 
supporting environmental and permitting, and performing asset management 
services after projects are complete. DNV GL also offers technology reviews 
for inverter, module, mounting system and tracker manufacturers to support 
the bankability of their components. DNV GL supports buyers and investors 
through rigorous testing for both PV modules and inverters, as well as, product 
certification and batch testing for specific projects.

independent testing can help minimize 
project risk, Hudson added. "Testing can 
provide confidence that the inverters 
you're using have the functionality you 
expect," he said. "We view that as beneficial 
to the financial and technical success of 
solar power plants." SPW

Listen to the full interview 
with DNV GL in our Solar 
Speaks podcast online. 

dwo.me/1Mafc5P
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• Patented, watertight, compression--t seal
• The strongest and least expensive bracket system available
• Retro-t without removing shingles
• Easy to install
• IAPMO Certi-ed
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GreenFasten™ Solar Roof Mount 
for Composition Shingles. 
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Inverter racking helps meet 
NEC requirements

Aluminum PowerRack and PowerShieldSteel PowerRack and PowerShield

NEC 2014 section 690.12 requires 
that inverters must be installed within 10 ft 
of the solar array to meet rapid shutdown 
requirements. Inverters must also be elevated 
to meet new fire safety codes. The easiest way 
to achieve this is to mount inverters on racking, 
but since manufacturing these isn’t in the realm 
of most inverter manufacturers’ specialties, 
third-party companies are stepping up to offer 
a standard solution. 

For example, Bentek offers the PowerRack, 
an inverter rack that comes in steel or 
aluminum and works with most three-phase 
inverters including models from ABB, Advanced 
Energy, Chint Power Systems, Fronius, 
Schneider Electric, SMA America, SolarEdge, 
Solectria Renewables and SunGrow. 

This isn’t the equivalent of making poor 
quality, off-brand power chargers for Apple 
iPhones that may or may not work with the 
product. Bentek's John Buckley explained that 

his California-based company works closely 
with inverter manufacturers to ensure Bentek’s 
racking is completely compatible with their 
models. 

“We’ve developed good relationships with 
inverter manufacturers through manufacturing 
their recombiners,” Buckley said. “We value 
working with them to ensure our racking is 
completely compliant with their inverters. We 
test in their labs and get input to continue to 
make our product better.”

Furthermore, Bentek’s 10-year warranty 
matches the warranty on most three-phase 
solar inverters which eliminates concerns about 
having to replace one before the other. 

Bentek can also integrate three-phase 
inverters and its AC disconnects in its ISO 
9001:2008 factory and ship the completed 
assembly to the job site for added convenience. 
Bentek offers shields that can mount on the 
rack to protect the inverter from direct sunlight. 
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Additional racking options
Some traditional panel racking manufacturers also offer 
solutions for inverter racking. For example:

• Applied Energy Technologies (AET) offers its Rayport 
I ballasted inverter mounting model (above), which fits 
most string inverters available on the market and does 
not penetrate the roof.  

• SunLink believes that rooftop flexibility is key, so it 
offer inverter racking through its Precision-Modular 
RMS system. This customizable modular system 
addresses flexibility and is optimized for inverter wiring 
with channels and other features already built in.

The PowerRack is also compliant 
with NEC 2011 & 2014 Article 
110 requirements for working 
space clearances further 
enabling acceptance from plan 
checkers and inspectors.

“We manufacture a standard 
industry rack that installers can 
rely on universally without having 
to worry about which inverters 
they are using,” Buckley said. 
“Making a rack that is compatible 
with most major manufacturers 
also helps increase volume and 
bring down the price to avoid 
adding a lot of cost to adhering 
with NEC 2014 requirements.” SPW

Measure and Maximize your

O&M is critical to the ROI of your 
PV projects, and so is your choice 
of curve tracer

  
Choose the Solmetric PV Analyzer I-V   
Curve Tracer: 

• Highest accuracy and throughput
 • Largest display with best array 

troubleshooting features  
• Database of 50,000 PV modules

 • 1000V, 20A and 30A models  
• 300ft wireless sensor range  
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Ampt shares TRENDS for 2015

Mark Kanjorski

Listen to the 
full interview 

with Ampt 
in our Solar 

Speaks 
podcast online. 

From system voltages to string 
optimizers, Managing Editor Kathie Zipp spoke 
with Mark Kanjorski of Ampt to get his insight into 
trends for 2015. Here are some highlights. 

TREND 1: Moving toward 1,500V
“Companies are looking for ways to reduce 
the levelized cost of energy (LCOE), which 
essentially compares the expected lifetime 
costs of a PV power plant with its expected 
lifetime energy generation in cents per 
kilowatt-hour. This can be done by lowering 
the upfront cost of the system or increasing 
system performance. Raising system voltages 
helps lower the upfront cost of the system by 
lowering component cost. For example, moving 
from a 1,000-V system to a 1,500-V system 
allows 50% more modules to be connected in 
a series. This reduces the number of parallel 
connections and associated hardware by 
almost a third. Increasing the system voltage 
also allows the inverter to operate at a 10% to 
40% higher power. 

There are some challenges to higher 
voltage systems. Right now there are a limited 
number of components rated for 1,500V. 
Those that are available aren’t priced at an 
optimal point for project cost savings, yet. 
There are also some unknowns with regard 
to reliability of 1,500-V systems, mainly on 
the modules and inverter side. Lastly, there’s 
uncertainly around when different markets will 
adopt relevant electrical codes.

All together, the promise of moving to 
higher voltages is there, but doing so right 
now is a significant undertaking. 

An alternative is using DC power optimizers 
in 1000-V systems, to deliver the equivalent 
economic benefits of a 2,000-V system. These 
benefits can be realized today using widely 
available 1,000-V rated components. DC string 
optimizers allow designers to double the string 
length. With 100% longer strings, the cost of 
combiner boxes and wiring for the system 
decreases by 50% while the inverter’s rated 
output power increases by 40 to 70%.” 

TREND 2: Using more string inverters in 
large projects
“LCOE is the metric of merit when evaluating the 
economics of solar. An example where efforts to 
lower LCOE are primarily focused on improving 
performance can be seen in the recent trend of 
using string inverters in large-scale PV power plants 
in the 10-MW range. 

String inverters increase the resolution of 
maximum power point tracking (MPPT) in the field 
(focusing in on fewer modules at a time) compared 
to central inverters. A higher resolution of MPPT 
allows the system to recover more energy that 
would otherwise be lost due to electrical balances—
also known as mismatch. Although systems using 
string inverters cost more per watt than those using 
central inverters, the difference is now reaching the 
point where the performance advantage can be 
worth the added expense, even on large systems. 

So, if you’re looking at performance, using string 
inverters instead of central inverters can achieve a 
lower cost of energy. But, you are still paying more for 
the system on day one, so it is a benefit that is realized 
over the lifetime of the system.”

TREND 3: Using string optimizers along 
with central inverters 
“Another option to achieve higher system 
performance in larger projects that saves cost 
from day one is using DC optimizers with central 
inverters. Like string inverters, the optimizers help 
increase the performance through using MPPT, but 
do so at an even higher resolution (focused on as 
few as every 10 modules, compared with every few 
dozen or hundreds with string). Plus, DC optimizers 
enable the central inverters to achieve a higher 
rated output power, which lowers their cost per 
watt. So, a system with optimizers offers the best of 
both worlds by performing better at a lower cost on 
day one.

Lowering LCOE is the goal. However, we may 
short change ourselves when we focus on either 
cost or performance instead of both. It is possible to 
find innovative solutions that deliver a true spend-
less, get-more value proposition. In doing so, we 
accelerate the adoption of solar.” SPW

PODCAST 
ALERT

dwo.me/1Mafc5P
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Can we TRUST 
PID-free labeling?

Potential induced degradation (PID) of solar 
modules has been known in the industry for more than a 
decade, but it hasn’t been a huge concern in the United 
States. That will soon change, as new products and 
installation techniques enter the market.

But first, let’s start with a definition—what is PID? As Jenya 
Meydbray, section head of module and inverter testing at DNV 
GL, explained, PID happens when different components in 
the same system are at different voltage potentials. Solar cells 
are usually sandwiched between glass and a metal frame. A 
potential voltage difference can build between the cell and the 
glass and frame. This allows electrical current to leak and the 
module loses its peak performance. 

“The solar cells in the panel are physically very close to the 
frame,” he said. “Typical glass is low-ion sodium glass, a standard 

piece of glass. Sodium ions in the glass can drift in one direction 
or another. If you have a voltage potential, those ions will 
slowly drift out. The problem with PID is that those sodium ions 
penetrate into the cell surface and can damage certain cells.”

These sodium ions move around depending on how 
a system is grounded. The United States almost always 
negatively-grounds its systems, while Europe has been installing 
ungrounded or “floated” systems. Negatively-grounded systems 
haven’t had PID concerns because that grounding pulls the 
sodium away from the solar cells and toward the frame, 
avoiding damage.

“The sodium will either be driven toward the cell or away 
from the cell,” Meydbray said. “You can get accumulation of 
salt around the frame when it’s driven away from the cell. If 
you have a negatively grounded system, the sodium goes 

Without true standards, 
the accuracy of PID-free 
products must be proven. 

KELLY PICKEREL
ASSOCIATE EDITOR

THIS PRODUCT CERTIFIED

DEGRADATION

FREE
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away from the cell and you have no 
degradation concern.” 

PID issues have been more apparent 
in Europe because their ungrounded 
systems allow salt to build up on the 
cells. Solar modules promised to perform 
for 20-plus years were degrading much 
more quickly than expected. 

Meydbray said the concern for PID 
in the United States has risen because of 
transformerless inverters. By definition, 
systems using transformerless inverters 
are ungrounded and therefore more 
susceptible to PID—acting more like 
systems in Europe. Transformerless 
inverters are more efficient and cheaper, 
so the trend of installing them is unlikely 
to reverse. Contractors should therefore 
be conscious of how different pieces of 
the solar power system work together.

“Testing is highly doable 
in a short time frame,” 
Meydbray said. “For 
large buyers of PV 
equipment, they 
should test their 
equipment. 
If there’s a 
PID issue 

with a module, then 
they shouldn’t mate 
that module with a 
transformerless inverter. 
They should do the necessary homework 
to find modules to work with that inverter.”

While the inverter alone doesn’t 
contribute to PID, its relationship to 
the project as a whole opens the door 
to degradation. Steve Reed, product 
manager for U.S. Technology at SMA 
America, said PID concern is exceedingly 
rare among its inverter customers, and 
the SMA America Service Center has 
received zero calls about PID-related 
production losses.

“Integrators should work with their 
module suppliers to ensure they select 
readily available, PID-free solutions,” 
he said. “Transformerless inverters are 
not compatible with modules that 
require grounding. In the case that an 

integrator is concerned about PID, 
SMA offers a PV-Offset box, which 
is a voltage bias device that can 
be paired with select inverters. 
However, given the relative 
absence of PID among a massive 
European installation base, this 
unit has rarely been requested 
by our customers.”  

Reed suggested the best 
action plan is to be diligent 
with yearly maintenance.

“[Crystalline-silicon] 
PID degradation is 

generally reversible and actions can be 
taken post-operation,” he said. “It usually 
makes more economic sense to use 
yearly maintenance measurements to 
detect the existence or absence of PID 
and then take action only if necessary.”

But what if a module claims to be 
PID-free? Will that solve the problem 
before it even exists? Many module 
manufacturers have gone through 
harsh testing conditions to confidently 
proclaim their modules PID-free. But this 
testing is merely suggested right now, 
and nothing is standard. 

“There’s not a real certification 
against this, it’s just that we follow 
this protocol,” said George McClellan, 
technical sales manager at REC Group. 
“I think as an industry, we need to have a 
definition around what truly is PID-free. 
It’s kind of like the salt spray or blowing 
sand test—all of it is kind of subjective, 
but there is certification around them.”

McClellan said you can ultimately 
get any panel to fail if you beat them 
up enough in the worst conditions. But 
under the conditions you typically see 
in the field, many modules (including 
REC’s) are showing to be PID-free in 
various testings. DNV GL has one of the 
most intense testing protocols for PID.

“We simulate very harsh potential 
conditions—putting the module in a 

If there’s a PID issue with a module, 
then [installers] shouldn’t mate 
that module with a transformerless 
inverter. They should do the 
necessary homework to find 
modules to work with that inverter.

PID
PROOF

Modules_3-15_Vs5KZ FINAL.indd   31 2/18/15   8:21 PM



3 2  SOLAR POWER WORLD       3 • 2015        www.solarpowerworldonline.com                     3 • 2015       SOLAR POWER WORLD 3 3

M O D U L E S

hot, humid chamber and placing high 
voltage on the module. We let it sit for a 
number of hours, then we observe how 
the performance drops off,” Meydbray 
said. “If we see that a module does not 
degrade in PID, we’ll write a report, and 
the manufacturer will make a sticker. 

“The gap in that labeling is that it 
is really a marketing-driven thing,” he 
added. “There are no regulatory hoops 
to jump through to get permission to put 

that sticker on. It’s not a regulated claim.”
Standards move extremely 

slowly in this industry, and while we 
probably won’t see a concrete U.S. PID 
certification any time soon, module 
companies are planning ahead and solar 
customers are being cautious. 

“We’re being proactive as a 
manufacturer and trying to identify new 
ways to eliminate this,” REC’s McClellan 
said. “The projects and the banks are 

requesting PID testing, and we need to be 
certified before they’ll purchase modules.” 

This often means going back to the 
very beginning. REC Group found the 
PID problem lay in its bill of materials. 
Although REC’s final, completed module 
was being tested for PID as a whole, 
REC had to do its own testing on each 
material that was being assembled into 
the final product.

“Making sure your bill of materials is 
PID-free and the processes associated 
with module assembly—there’s been 
no real magic silver bullet over the last 
year,” McClellan said. “It’s really testing 
different bills of material and ensuring 
that they’re all PID-free.”

For example, various anti-
reflective coatings have been found to 
contribute to PID. Module companies 
have started looking at each piece of 

[PID-free] labeling is really a marketing-driven thing. 
There are no regulatory hoops to jump through to 
get permission to put that sticker on.
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the finished module and weaning out 
disruptive materials for better-produced 
components. This may mean a cost 
increase on the solar panel, but at least 
that PID-free claim can be supported.

As new module configurations enter 
the market, installers are still cautioned 
to be aware of PID issues. Meydbray 
said although frameless and glass-glass 
modules claim to be 100% PID free (since 
there’s no metal frame to disrupt voltages), 
depending on the mounting materials, the 
full system could be PID-compromised. 

“Frameless modules are usually still 
mounted with metal clips. The metal 
clips still serve as a grounding point,” he 
said. “It doesn’t cover the whole module, 
so the risk is probably lower. Risk is 
reduced, not removed.”

So while there is some truth behind 
module manufacturers’ PID-free labeling, 
until there is a standard everyone has to 
follow, do your homework and make sure 
components have been tested. 

“PID is going to remain a concern 
until we change overall architecture—
either the encapsulants and backsheets 
or cell architecture,” McClellan said. 
“I think this module architecture is 
susceptible to PID moving forward. This 
is not going to go away. It’s going to 
become more important.” SPW

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

Simplicity and Speed Combined!
• Two main components 
• Pre-assembled Clamp 
• Full Containment Ballast Pans
• Code Compliant 
• 5 or 10 Degree Tilt

With over twenty years in the PV racking industry, DPW Solar is the trusted 
company to provide you with reliable mounting solutions for commercial, 
utility scale and residential projects.
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An improved AGM 
battery for solar storage

KATHIE ZIPP
MANAGING EDITOR

Deep-cycle, lead-acid batteries are a popular choice for 
renewable energy applications due to their ability to withstand the 
demands of solar energy use such as unstable grid energy, heavy 
cycling (charging and discharging) and irregular full recharging. 

As far as deep-cycle lead-acid batteries in solar, flooded 
and valve regulated options are the most viable for storage. Both 
have pros and cons depending on your site’s environment and 
application. One valve regulated option—absorbed glass mat 
(AGM)—is especially advantageous as it is maintenance free, while 
flooded batteries require watering. Since solar applications can 
be in hard-to-reach areas, the ability to plug in the batteries and 
let them function without maintenance is a huge benefit. AGM 
batteries recombine the hydrogen and oxygen produced during 
recharge which forms water. This recombination makes the 
AGM battery maintenance free so you don’t have to worry about 
watering, acid leaks or corrosion.

Many AGM batteries, however, are primarily designed for 
dual-purpose or standby applications like emergency backup, and 
not deep cycling. But Trojan has recently introduced the Reliant 
AGM with C-Max Technology line. The manufacturer said the 
line is specifically designed for deep cycling applications through 
its paste formula, its durable polymer case that provides higher 
battery cell compression, and a flame arrestor for each cell for 
maximum safety. The batteries also have a thick separator which 
ensures high compression for effective contact with the glass mat 
and plates. This protects against stratification—a condition in which 
lead sulfate builds on the plates, which eventually reduces storage 
capacity and battery life. The batteries are manufactured in the U.S. 
at Trojan’s newest production facility in Sandersville, Georgia.

Battery sizing is also an essential part of the equation, which 
is often overlooked by users and installers, said Vicki Hall of Trojan 
Battery. “The single biggest problem in battery underperformance 
is miscalculated load,” she said. “Batteries in PV systems are 
routinely undersized due to cost or because the system loads were 
underestimated. A homeowner adds another TV, and suddenly 
they don’t have enough power. It’s important to know the 
customer’s power needs and correctly plan for it.“

Trojan offers an online battery sizing calculator, which you 
can find on the company’s website, to make determining battery 
capacity for load requirements easy. 

“Solutions for solar battery storage are there,” Hall said. “It’s just 
a matter of knowing how much energy you need and choosing a 
battery big enough to handle it.” SPW
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Other STORAGE innovations
Storage system strengthens utility-customer 
relationships
Consumers want reliable power, and utilities want control 
over grid management and eased concern over energy 
delivery cost. Is there a way to make everyone happy? 
Stockton, Calif.-based Sunverge thinks it has the answer by 
combining distributed computing intelligence, advanced 
power electronics and battery storage in a solution that solar 
customers, utilities and electricity retailers can appreciate. Its 
Solar Integration System (SIS) provides a platform for utilities 
to harness to power of distributed energy. It does so by 
combining batteries, power electronics, and multiple energy 
inputs in a UL-certified appliance controlled by cloud-based 
software that monitors and controls distributed generation 
and stored energy.  The unit monitors solar generated by 
an array, electricity demand, prices and battery capacity. 
Therefore the systems can coordinate with each other to 
react to storms or fluctuating wholesale electricity prices, 
and integrate with utilities to respond to demand. The SIS is 
a utility-grade product designed for the consumer market. 
Customers can see their virtual power plant and storage 
units. With investors like Siemens and partners like SunPower, 
Sunverge is definitely a store technology to watch.

Peak shaving prevents unpleasant surprises
Many businesses pay for their electricity consumption 
according to the times they use it. So if their solar array isn’t 
producing power when they need it, and it’s during a time 
of peak demand (usually between noon and 6 p.m.) they 
may find they’re charged with high rates in their next bill. 

Green Charge Networks offers a solution to protect commercial 
and industrial customers through “peak shaving.” Its GreenStation 
energy storage units are installed on site and use lithium-ion 
batteries to store energy when there’s more than the customer 
can use and draw from it during times of high demand rates. 
Furthermore, it uses predictive algorithms based on utility and 
weather data to anticipate high demand and grid disruptions such 
as storms. With offices in California and New York, the company 
already has contracts with national chains like Walgreens and 
7-Eleven, and offers great solutions for schools and cities too. It 
was even awarded DOE funding, so keep an eye out as it takes its 
business to the next level. 

Flexible software for the best solutions
Greensmith can design and deploy systems from kilowatts to mulit-
megawatts but its strength is its software. Its GEMS IV software 
integrates with 10 different battery types and 6 different inverters 
in multiple combinations, providing a neutral approach to energy 
storage system development. Greensmith partners with many other 
storage companies to provide deep control and integration expertise 
while allowing the flexibility to use the best battery/power conversion 
system combination for each project. GEMS IV is built on an open 
information architecture modeled after the "Open Automation 
Demand Response Standard" approved by the Department of Energy 
and easily integrates into any utility framework. Users have access to 
the software through an online web-portal interface, which allows 
flexibility in applications such as frequency regulation and following 
PV loads while retaining the ability to centrally control any or all units. 
The company already has offices in Maryland, Virginia and California. 
Watch as it continues to grow in 2015. SPW

Green Charge Networks’ storage solution 
protects commercial and industrial customers 
through “peak shaving.” 

Sunverge combines distributed 
computing intelligence, advanced 
power electronics and battery storage.

Greensmith’s GEMS IV software integrates with 
multiple battery and inverter types.

Off-Grid_3-15_Vs3 KZ FINAL.indd   35 2/18/15   8:30 PM



3 6  SOLAR POWER WORLD       3 • 2015        www.solarpowerworldonline.com

S E R V I C E S KELLY PICKEREL
ASSOCIATE EDITOR

FIGHTING DIRTY: 
Manual Washing vs. Automatic Cleaning
Each corner of the module washing arena comes 
with its own pros and cons. 

If only a solar project was truly 
finished once you hooked it up to 
the grid. We now know better than 
to expect an array to function at peak 
production for 20 years without a little 
upkeep. O&M has grown into a huge 
business, and module washing is an 
important segment that shouldn't be 
forgotten. Just as quickly as system 
owners have recognized a need for 
panel cleaning, new technologies 
have entered the market. No-touch 
robots offer an alternative to manual 
washing, and now some techniques 
avoid water altogether. Both sides say 
they're better than the other—manual 
washing may be more precise and of a 
higher quality while automatic/robotic 
cleaning might be quicker and can 
be scheduled more frequently. What 
method works best for your system?

Manual washing
Elite Module Washing, based out of 
Longmont, Colo., is a manual panel 
washing team that mobilizes to nearly 
any location in the United States and 
abroad. Rather than have Elite affiliates 
in various cities, CEO Bryan Dirkes said 
having one team allows him to make sure 
everyone is qualified and properly trained. 

"We hire everyone locally here out of 
Colorado, and we travel to the sites with 
our set crews," he said. "Everybody knows 
their job, everybody knows what they're 
doing. There isn't any training each day or 
worrying about if so-and-so can do this."

Elite works mostly on utility-scale 
sites and usually won't take on a new 
customer unless it's at least 40,000 
panels. Contracts are based on how 
dirty the geographic region is—arid 
and agricultural areas tend to be dirtier 
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than others and require more 
frequent cleanings. Often, the 
beginning of summer is Elite's 
busiest time because a lot of 
customers want panels cleaned 
at the height of the solar season 
to get maximum output.

Elite only uses water and a 
soft bristled brush to clean panels. 
Through local water hookups, 
the crew filters the water to make 
sure it's at 0 TDS (total dissolved 
solids). Dirkes said that even though 
there are biodegradable soaps, the 
amount you would need to clean a 
large utility site with 1 million panels 
is too much to be comfortable with 
soaking into the ground. Water 
does a great job alone.

"Glass is already porous by 
nature. It has little divots you can't 

see with your naked eye," he said. 
"If you use any sort of soap or 
a squeegee for that matter, it's 
going to end up filling those pores 
and you'll get dirt, soap particles, 
anything stuck. Your glass is 
eventually going to haze over time."

Elite prefers brushes over 
squeegees because they also help 
to clear gunk around the frame.

"Our brushes get in between 
the frames a bit. A lot of companies 
that use squeegees don't have 
that capability," he said. "They pull 
that squeegee down and it crams 
that dirt into that bottom rail. If it 
happens to flip to the other side 
on a single-axis tracker and it rains, 
then all that mud and grime is just 
going to be coming down the top 
of that panel. It totally defeated the 

Revolutionary cable pathways drastically cut 
installation times to lower construction costs!

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

Snake Tray® Cable 
Management for 

Solar Installations

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

NEW ICE GUARD 
FOR SOLAR PANELS 
PREVENTS 
INJURIES DUE TO 
FALLING ICE

800.308.6788 ♦ www.snaketray.com ♦ Made in the USA

New
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purpose of cleaning. The brushes help 
push that stuff out of there and a rinse 
knocks it off completely."

While Elite is contacted after 
owners notice production has slipped, 
Dirkes said most business comes 
during initial budget proposals before 
projects are even built. The company 
is currently bidding on projects that 
won't begin construction for another 

year or two. This proves that everyone 
is taking panel washing more seriously. 

"We're always improving on 
our equipment and our procedures. 
By doing that, it can only make us 
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WATER-FREE CONTENDERS
Drought-stricken regions are usually the ones with the 
most solar installations. So why not use a waterless 
cleaning system? Here are two robots fresh to the market. 

Ecoppia's E4
The E4 water-free, robotic solution 
from Ecoppia cleans panels every day 
with a soft microfiber and gentle air 
flow. Floating over a frame that travels 
alongside each row of panels, Ecoppia 
claims the E4 removes 99% of dust 
during its daily cleanings. Each E4 robot 
has its own solar panel, so no power is 
taken from the solar row it's cleaning. 
Headquartered in Israel, Ecoppia has 
cleaned more than 5.1 million panels 
since forming in 2013, mostly in the 
dusty, desert regions of the Middle East.

Ecovacs Robotics' RAYBOT
Household robotic innovator 
Ecovacs Robotics just recently 
introduced the RAYBOT, a 
waterless solar panel cleaning 
robot. The small robot suctions to 
panels tilted up to 55° and sweeps, 
blows and vacuums dust and 
dirt. A detachable battery is easily 
replaced when power runs out. 
Ecovacs is currently conducting 
final tests for the solar robot in 
China and California and expects 
RAYBOT to launch later this year. 

better and faster," Dirkes said. "We're 
continuing to strive toward anything 
we can do to speed up the process or 
lower the price on something as vital 
as module washing." 

Automatic Cleaning
Heliotex has been manufacturing 
automatic cleaning systems since 
2008 and has installations worldwide 
but focuses on California and Arizona. 
There are no moving parts or robotic 
elements; the Heliotex system 
looks like a sprinkler, with nozzles 
positioned every few panels. The 
system runs a wash (with soap) cycle 
and a rinse cycle, with adjustable 
frequency. No tools are used, and 
panels are cleaned just by gravity.

 While the company suggests 
a one-minute wash and rinse cycle 
once a week, some installation areas 
may need more. Take a rooftop solar 
system next to a cement manufacturer. 
That constant cloud of dust should be 
cleaned weekly (if not daily). Heliotex 
owner Gene Hunt's motto is to "clean it 

before it gets dirty."
"Every day that you're not cleaning 

the panels, it's going to get dirtier," 
he said. "There are two things with 
cleaning: You must use clean water, and 
don't allow the panels to get dirty. Once 
they're dirty, it's harder to get clean."

That's why Heliotex persuades 
customers away from manual cleaning 
once or twice a year. With the Heliotex 
system, a quick and automatic spray 
on a weekly basis boosts production.

"Our system affords the opportunity 
to keep your panels clean every day, not 
just two to four days a year," Hunt said.  

The system operates in the 
overnight hours to 1) not interfere with 
the electricity-producing daytime, 2) 
prevent damage to the panels (you 
don't want to spray water on hot glass 
at high noon) and 3) avoid soap and 
water drying prematurely. Heliotex 
has its own soap concentrate for use 
during the wash cycle that Hunt said 
complies with all EPA conditions and 
is biodegradable even over time and 
continual use.  

Every day that 
you're not cleaning 
the panels, it's 
going to get dirtier.
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Wash and rinse cycles do not always have 
to be run in succession. Hunt said that while 
washing doesn't have to be done every week, 
rinsing more frequently does help keep panels 
clean without having to use the soap.

"The panels might not be too dirty so they'll 
clean once a month but run just water cycles in 
between," he said. "It ensures that you don’t get 
an accumulation of particulates on the panels."

Frequent rinses takes away the concern of 
bird droppings and other debris baking on and 
really needing some elbow grease to remove. 

Heliotex prices its systems by square-feet not kilowatts. 
The biggest requirement is access to water and water pressure. 
Heliotex will install various pipes and pumps if necessary to 
make sure the spray on the panels cleans them effectively. 
Rather than being an annual O&M cost, the Heliotex system 
can be looked at as a complementary installation to the solar 
array and take advantage of various tax rebates. SPW

WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online
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with               Affordable Solar

S E R V I C E S STEVEN BUSHONG
ASSOCIATE EDITOR

Albuquerque-based Affordable Solar started in 
1998 when President and CEO David Hughes sold solar 
panels out of a trailer parked in his backyard to people 
interested in going off-grid, or as he says, "back-to-the-
landers." Once the grid-tied market took off in the early 
2000s, the wholesale distributor secured a strong foot-
hold in the market. Affordable Solar today sells more 
than 100,000 solar panels each year throughout the 
entire United States. Associate editor Steven Bushong 
visited Affordable Solar’s headquarters in February to 
chat with Hughes and Nestor Tarango, director of sales 
(pictured above).

How does Affordable Solar function as a 
distributor?
We gear a lot of our services toward the residential 
installer looking to grow their business. We do that by 
opening local warehouses in key markets to avoid high 
costs of shipping. We try to move all the procurement 
and logistics aspects of the installation business in-
house and let the installer focus on what they do best, 
sales, marketing and installation. We can save installers 
20 to 40 hours a week just in planning. 

One of the biggest things we do is help people with 
their go-to market strategy. If an installer buys from a 

manufacturer, they’re a very small customer. However, 
working with a distributor gives them personalized attention 
and offers other services the installer can take advantage of. 

We’re able to leverage best practices we see across 
the industry and create business partnerships that allow 
everyone to grow. One way we do that is through sales 
training. Tailored training programs give installers and sales 
teams the tools they need to differentiate their business and 
reduce soft costs, resulting in higher margins. 

Why is it important for distributors such as 
Affordable Solar to also know the installation 
side of the business? 
One of the benefits of being in business since 1998 is 
that we have seen installation companies make the same 
mistakes over and over again. We’re able to help installers 
avoid making those mistakes.

The two most important things an installer can focus 
on are customer acquisition and installation efficiency. 
The more insight you have in the business, the more 
you can drive value. There are different things installers 
doing five to 10 systems a month focus on compared to 
installers doing 30 to 50 systems. We help our customers 
understand what other installers in the country are doing, 
and how to avoid making the classic mistakes.

Services_3-15_Vs5 SB FINAL.indd   40 2/18/15   8:38 PM



S E R V I C E S

We minimize the time installers spend fussing with individual 
orders to streamline the installation process. For example, 
rather than emailing back and forth for every job, installers can 
use our online platform to organize jobs, get systems designed 
and coordinate delivery. The only reason we know to do that is 
because we have almost 20 years of industry experience.

What kind of project support do you provide to 
installers? 
Oftentimes a solar contractor may not have the experience or 
résumé to win a large project, so one of the things we will do is 
partner with them. We offer commercial project support, which 
makes our customers much more competitive on those big 
jobs. We can also bring financing to the table that they can’t get 
on their own. We consider ourselves a business partner and help 
our installers gain legitimacy through our experience. 

Why should installers turn to a distributor vs. a 
manufacturer?
Few contractors have been in business for more than 
five years, so it’s difficult for them to get credit with the 
manufacturer. If you're going to buy a container of panels 
and put them in the warehouse somewhere, you'll need 
cash to do that. If you're growing quickly and have a lot 
of expenses, it makes more sense to use your cash for 
building your sales and installation capacity than for putting 
it in expensive inventory. You also have to commit to high 
volumes or minimum purchases with manufacturers. 
Working with a distributor usually means the ability to get 
credit and have better customer service.

Another issue with manufacturers is once you get the 
inventory, you have to manage it. It’s expensive to have that 
much money tied up in the warehouse and have internal staff 
coordinating with installation crews. With a distributor, they 
are coordinating all of that for you. 

Manufacturers are still in a consolidation stage. Because 
of that, they’re a little desperate. They're selling to anyone. 
We’ve seen several module manufacturers that have gone 
direct and shortly after have gone out of business. They 
aren’t moving enough modules, so they’re directing reps to 
sell smaller, but manufacturers aren’t built for that. It leaves 
installers without material, and they're frustrated. We’re seeing 
installers come back to distribution because their businesses 
are growing fast, and they don’t have time to manage 
inventory and deal with delays in the supply chain. 

What should an installer look for in a distributor?
There are some distributors that are purely transactional 
brokers. You go to them with a list of components, and 
they tell you if they are in stock. There is a transaction, and 
that’s it. Then there are distributors like us—we're invested 
in helping our dealers spend less time focusing on logistics 
and more time winning jobs. We ask installers their goals and 
work to help them achieve those goals.

Installers should ask: How does my distributor help me 
grow my business, acquire more customers and save time 
and money? SPW

Solar distributors can be a great friend of the 
solar contractor by helping them reduce product cost, 
save time, design projects and obtain financing. When 
distributor relationships are strong, it can make even a 
small solar installation business feel it has the resources 
and support of a much larger company. Distributors are all 
about making connections, signing deals and reducing the 
bottom line for installers.

Through contacts made at tradeshows, industry 
associations and news sources, distributors talk to a 
wide range of people involved in solar. For example, 
we at Fortune Energy speak directly with our installer 
customers to understand which products they like to 
use and which their customers prefer. This abundance 
of information, in addition to hours of research into 
various brands, allows distributors to recommend the 
best products for each project.

The distributor's goal is to offer top tier brands 
with quality warranties and provide free manufacturer 
training opportunities. To do this, distributors work 
with manufacturers to set up meetings, take factory 
tours, gather technical details and research warranties 
before negotiations even begin. Once contracts with 
manufacturers are signed, solar contractors see the 
benefits in reduced component rates, which they can 
pass on to their customers.

Contractors can view distributors as part of their 
business plans to help them reduce their bottom line. 
Distributors can help contractors save time, offering all 
of the project supplies and services they’re looking for 
at one stop. Many distributors even offer order pick-up 
at a local warehouse to save money on shipping. We 
have warehouses at multiple locations and offer short-
term storage to contractors if they may need to delay 
their pickup or delivery.

Distributors also have great resources to help with 
special orders and additional services. These can include a 
staff of professional design engineers to help with project 
design and relationships with solar finance companies with 
resources for contractors to share with their customers. 

Solar distributors can be a great partner for 
contractors. With volume discounts, project design 
services, financing connections, warehouse storage 
and personal account managers, distributors can assist 
contractors through the entire project. A wholesale 
solar distributor can increase the bottom line of a solar 
install business, and all contractors—large and small—
should take advantage. SPW

DISTRIBUTORS: 
friend to the 
solar installer

MARCY BRADSHAW-ANGIER
MARKETING MANAGER AT FORTUNE ENERGY
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The Internet of Things (IoT), a 
technology trend of embedding tiny 
computers into networks of everyday 
devices to harvest and use data, has 
come to the solar industry through the 
partnership of balance of system provider 
Shoals Technologies Group and wireless 
solutions developer Synapse Wireless. 

Shoals envisioned a wireless 
monitoring system that could track 
a project’s production and progress 
even before commissioning—during 
construction, when money is flowing 
out a developer’s door. 

S O F T W A R E STEVEN BUSHONG
ASSOCIATE EDITOR

Developers can save money with 
WIRELESS monitoring during construction

Synapse, meanwhile, boasts a 
long record of providing a variety of 
industries with real-time, decision-
making data through use of its SNAP IoT 
operating system which runs on top of 
a wireless mesh network. This platform 
enables wireless devices to collect and 
transmit meaningful data that now 
turns everyday items—light switches, 
refrigerators, valves—into smart devices 
that generate insightful information.

In the fashion industry, for example, 
this type of wireless capability notifies 
shop owners when customers are trying 

on a piece of clothing and when it’s not 
returned to the rack, suggesting it may 
be time to restock. In the solar industry, 
EPCs and owners now have real-time 
data that notifies them when a panel is 
experiencing soiling, shading or high 
heat, for example. 

The system can also notify system 
owners when the panel is installed in 
the first place. The product that does 
this, available exclusively through 
Shoals, is called SNAPshot. 

“Shoals had a vision and partnered 
with Synapse to develop and build a 

After construction, real-time monitoring 

and alerting lets O&M teams determine sys-

tem health at a glance.  Roll ups of financial 

performance help guide decisions to dis-

patch teams and schedule maintenance.
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portfolio of specialized SNAP-based 
solutions targeted at the needs of PV 
operators, owners and EPC partners,” said 
Dell Jones of Synapse Wireless. 

SNAPshot transforms how solar 
farms are built and monitored by 
increasing speed-to-revenue for solar 
owners, who will be able to see how 
efficiently a solar farm is being built; 
with this ability, EPCs will be more 
accountable for their time on the job. 

Because the nodes within the 
network are instantly connected 
upon install, data begins to transmit 
immediately with real-time access on 
your speed to market. 

Project owners can see this data 
through a sleek cloud-based monitoring 
system (pictured) that details system 
production overall, as well as a precise 
inventory of panel performance. In a 
large solar field with multiple phases of 
construction, owners don’t have to wait to 
see whether the project is being built on-
time. They know from hour to hour and 

minute to minute how it’s coming along.
“It simply becomes impractical to 

walk a large field to get details of string 
performance in the commissioning 
phase,” Jones said. “To wire a large field for 
monitoring is also financially impractical.”

According to Shoals, 30% of its 
EPC customers use SNAPshot as a 
commissioning tool, and the company 
said they found the benefit of constant 
monitoring during construction 
justified the cost. 

“The added value to the owner is 
assuring the performance of the ongoing 
operations and the alerts for issues that are 
under warranty,” Jones said.

As SNAPshot encounters the 
future, it could move to monitoring 
distributed systems. O&M providers 
could use the system to monitor 
for repairs. One utility is looking at 
the installation of mesh networks to 
reduce the backhaul cost of many 
distributed systems in a neighborhood.

And if wireless monitoring appears 

on a roof, you can bet it will show up 
inside the home, too—watching over 
HVAC, lighting, water heating and pumps 
to optimize energy use. In addition to 
wireless monitoring solutions within the 
solar industry, Synapse is also a leader 
in both indoor and outdoor lighting 
controls that integrate well with the 
renewable side of the business. SPW

With over 25 years experience and 9,300 MW+ of energy under 
contract in North America, EDF Renewable Services is the trusted 
leader to optimize plant performance, maximize availability, and 
minimize downtime.

With services including full O&M, Asset Administration, and 
24/7/365 Monitoring, we bring an owner-operator sensibility  
to all projects.

Our development group, EDF Renewable Energy, is a green  
energy leader, with over 5,600 MW of wind, solar, and bioenergy 
in development, construction and operations. Ph
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EDF Renewable Services 
858.521.3575  |  O&Mbusdev@edf-re.com   
www.edf-renewable-services.com

EXPERTISE | COMMITMENT | INNOVATION 

TRUSTED LEADER  
IN OPERATIONS &  
MAINTENANCE

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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confusion  
common

code

Despite improvements, provisions for PV systems in 
the 2014 NEC are still confusing, which can lead to 
installations that don’t meet regulations.

You might think 
Code (NEC). Yet these difficulties got past  
installers, utilities and electrical inspectors. 

For example, more than half the sites 
Cadmus inspects are not grounded properly. 
More than 20% have violations because 
conductors weren't protected properly or were 
improperly sized. A whopping 70% of systems 
inspected lack the proper labels. 

Some of the problems uncovered by 
Cadmus are simply due to sloppy work. But a 
significant portion arise because both installers 
and inspectors have trouble interpreting 
NEC solar provisions. “Ultimately we hope 
the PV industry doesn't need engineers and 
consultants inspecting every PV system,” said 
Cadmus Senior Associate Shawn Shaw, who 

that most solar power systems erected by qualified installers and inspected 
by local wiring inspectors would be pretty much free of major operational 
problems. But that hasn't been the experience of the Cadmus Group, an 
energy and environmental services consulting firm based in Waltham, Mass. 
Cadmus examines PV installations funded by state programs and other 
sponsoring agencies. The inspections include comprehensive reviews of 
such aspects as available solar resources to compliance with codes and 
standards. Out of 1,758 recent inspections, Cadmus has found major or 
critical issues in 28% of them. Another 47% had either minor or incidental 
issues. Only 25% were problem free. 

One of the unsettling things about problems found during the Cadmus 
inspection is that many of them violate provisions of the National Electrical 

N E C  C O D E S

Right now, we see ourselves as helping the industry bridge the gap while municipal 
inspectors get up to speed understanding the technology and how to apply the code.
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Here are a few examples 
of code-related problems 
noted by Cadmus during 
its inspections of PV arrays. 
Enclosure sealing is one 
bugaboo. Cadmus notes that 
NEC 300.9 defines outdoor 
raceways as wet locations. 
NEC 110.14(B) says splices must 
be listed for use or equivalent 
to insulation of conductors 
being spliced and that all 
splices must be insulated (not 
like those called out in this 
photo taken during a Cadmus 
inspection). NEC 300.7 dictates 
sealing conduits penetrating 
from unconditioned into 
conditioned space (far left). 
Otherwise condensation can 
build up, even in otherwise 
perfectly sealed conduit runs.

These labels are pasted over manufacturer-
applied labels, a practice which does not meet 
code. Cadmus also frequently finds instances 
where installers have not checked NEC 690.7 
and 690.8 before marking labels with ratings, or 
have somehow miscalculated the ratings.

leads the firm's Solar Quality Assurance 
practice. “Right now, we see ourselves 
as helping the industry bridge the gap 
while municipal inspectors get up to 
speed understanding the technology 
and how to apply the code.”  

Grounding 
Shaw explains that a lot of the 
grounding issues Cadmus finds aren't 
straightforward. “It takes experience to 
wrap your head around some of these 
practices,” he said. Typical grounding 
problems include equipment partly or 
completely ungrounded. “Sometimes 
module frames are not properly 
bonded together so you lack a good 
low-impedance connection from one 
module frame to the next.” said Shaw. 
“That's not an uncommon problem 
when there can easily be hundreds of 
WEEBs (a commonly used device for 
bonding PV module frames) installed. 
You need to ensure you have the right 
number of them and that they are 
properly engaged.” 

An even less well-understood 
area concerns grounding electrodes. 
“For example, a lot of installers don't 
understand the requirement to bond 
ferrous metallic enclosures and raceways 

to the grounding electrode conductor,” 
said Shaw. “You do this to reduce 
inductive choking if there is a lightning 
strike, but it is an NEC requirement that 
is often overlooked.”  

Interconnection
Cadmus sees numerous problems 
associated with interconnecting PV 
systems. Part of the problem seems 
to be an unfamiliarity with NEC 
requirements that differ depending 
on whether PV is installed on the load 
side or the supply side of the main 
disconnect. “There are pros and cons for 
each approach,” said Shaw. “On the load 
side we tend to see issues of locating 
and labeling the backfeed breaker 
properly. In most cases you should 
locate the backfeed breaker at the end 
of the panel opposite from the main 
breaker to balance the heat distribution 
on the bus bar. Having all the current 
entering the bus bar at the same place 
tends to let heat build up,” he explained.   

The sizing of back-feed breakers 
is another point of difficulty. “The NEC 
allows adding a back-feed breaker so that 
the current supply is up to 120% of the 
rating of the bus bar. If a 200-A busbar 
has a 200-A main breaker, the code 
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allows adding a up to a 40-A backfeed 
breaker. We sometimes see people 
adding a 60 or 80-A breaker instead. That 
could cause the bus bar to overheat, even 
though the current supplied would not 
trip any of the breakers,” Shaw said. 

Cadmus reports that supply side 
connections are becoming more 
widely used, partly because they let 
home owners install more PV capacity 
than would be the case if connections 
were on the load side. But the NEC 
proscribes several requirements for 
supply side connections that installers 
and inspectors often miss. “The PV 
disconnect is now essentially a service 
disconnect, so it must be grouped 
with the main breaker under some 
editions of the NEC and must have 
a new connection to the grounding 
electrode system. That is something 
a lot of installers miss,” said Shaw. 
“It is also common to see new PV 
service disconnects that are not rated 

Many of the difficulties uncovered 
during Cadmus inspections relate 
to grounding issues. Examples 
called out here with arrows include 
grounding clips (WEEBs) that don't 
make good electrical connections 
and using improper grounding 
materials that can eventually lead to 
corrosion through galvanic action.

properly. The Code mandates a 60-A 
minimum rating but we sometimes 
see, for example, 30-A disconnects 
installed by mistake.” 

Labeling 
Similarly, labeling requirements are 
spread around in different parts of the 
NEC so they can easily confuse installers. 
One of the most common issues 
concerns labeling and marking material. 
“The code could do more here,” said 
Shaw. “The 2014 version makes labeling 
easier to understand, but it can be a 
challenge to apply requirements spelled 
out in the 2008 edition. In general, you 
can't mark up a piece of tape with a 
Sharpie pen and call it a label. It should 
be UV stabilized plastic or an engraved 
placard. You want to make sure the label 
is legible for as long as possible.” 

Another common shortcoming 
in the labeling category is the proper 
marking of disconnects, especially to 

indicate the system voltage and current 
levels. “The NEC lays out a process for 
calculating these currents but we often 
find mistakes in voltage and current 
labels. You have to be on your toes or 
you can end up putting down the wrong 
values,” said Shaw. 

Cleaning up for clarity in 2017 
Some of these issues can be attributed 
to the fact that provisions for PV 
installations reside in different sections 
of the NEC. Indications are that the 
upcoming 2017 edition of the code will 
try to address these difficulties. “There 
is some clean-up coming in Article 690. 
There are a lot of proposals related to 
grounding, and there will be a lot of 
provision moved out of 690 into other 
sections for the sake of clarity,” said Matt 
Paiss, a fire captain with the San Jose, 
Calif. fire department and the primary 
NEC representative for the International 
Association of Fire Fighters. 
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Arc-fault detection in the 2011 NEC and the rapid shut-down 
provision for PV that came out in the 2014 NEC both came from 
proposals by a task group that included the IAFF, fire marshals, 
other fire fighting organizations and the insurance industry. “We are 
seeking the ability to shut down PV generators to voltages lower 
than existing string voltages of up to 1,000 
Vdc. But the final result did not go as far as 
the group wanted. The rapid shut down takes 
place at the array level. It doesn't address 
voltages on the roof. Our proposal for the 
2017 NEC is a rapid shutdown that will lower 
the voltage on the roof,” said Paiss. 

Basically, IAFF's proposal for the 2017 Code is 
for a shut-off control at the module rather than an 
array level. “The shut-off could be a junction box-
embedded switch or it could be at the dc optimizer or microinverter. It 
doesn't specify the technology, Paiss said. “Our proposal simplifies things 
to some degree because just shutting off the power at the main service 
will accomplish the shut down. For example, shutting down the main 
power will shut down an array using microinverters. Ditto for arrays with 
dc optimizers and junction box-embedded switches. These both require 
ac power to operate. The wording in the 2017 proposal fills in gaps 
associated with shut-down initiating devices and where they need to be.” 

Here is graphic evidence of why fire 
fighting organizations lobbied for arc fault 
protection in the 2011 NEC. San Jose Calif. 
Fire Captain Matt Paiss photographed these 
melted connectors are from a residential 
PV installation.  The connectors were 
improperly crimped and got hot. In another 
case, a similar problem with a faulty field-
made connector resulted in an attic fire.
Fire Captain Paiss investigated the blaze and 
reports that the array was installed to 2008 
Code three months before the municipality 
adopted the 2011 NEC mandating arc fault 
protection at the inverter. Paiss said arc fault 
protection would have prevented this fire.

Paiss and the IAFF are well aware of the 
confusion surrounding rapid-disconnect in the 2014 
code. Much of the confusion centers on where the 
disconnect should physically reside. Paiss said the 
module-level disconnect would usually reside at the 

service panel. “Suppose you have a roof with three 
modules,” he said. “The physical shutoff will be at 
main electrical panel. The PV breaker will serve as 
the initiating device. Or in the case of a large PV 
system with a line side tap, the disconnect would 
have to be in sight of the main service panel. In 
90% of all situations the module-level disconnect 
would be close to the main service panel.”   The 
rapid-disconnect proposal is for a PV disconnect 
that kicks in on the loss of ac mains power, Paiss 
explained. It also specifies control of conductors at 
the module level at 80 Vdc max. “The requirement 
states that the maximum voltage in the conductors 
can be 80 V if it is within five feet of a junction box, 
and 30V for conductors farther away. It is written 
to accommodate the input leads to microinverters 
or dc optimizers higher than 30V. The 80V is the 
highest voltage that a standard module could put 

Our proposal simplifies things to some degree 
because just shutting off the power at the 
main service will accomplish the shut down.
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Arc-fault detection in the 2011 NEC and the rapid shut-down 
provision for PV that came out in the 2014 NEC both came from 
proposals by a task group that included the IAFF, fire marshals, 
other fire fighting organizations and the insurance industry. “We are 
seeking the ability to shut down PV generators to voltages lower 
than existing string voltages of up to 1,000 
Vdc. But the final result did not go as far as 
the group wanted. The rapid shut down takes 
place at the array level. It doesn't address 
voltages on the roof. Our proposal for the 
2017 NEC is a rapid shutdown that will lower 
the voltage on the roof,” said Paiss. 

Basically, IAFF's proposal for the 2017 Code is 
for a shut-off control at the module rather than an 
array level. “The shut-off could be a junction box-
embedded switch or it could be at the dc optimizer or microinverter. It 
doesn't specify the technology, Paiss said. “Our proposal simplifies things 
to some degree because just shutting off the power at the main service 
will accomplish the shut down. For example, shutting down the main 
power will shut down an array using microinverters. Ditto for arrays with 
dc optimizers and junction box-embedded switches. These both require 
ac power to operate. The wording in the 2017 proposal fills in gaps 
associated with shut-down initiating devices and where they need to be.” 

Here is graphic evidence of why fire 
fighting organizations lobbied for arc 
fault protection in the 2011 NEC. These 
melted connectors are from a residential 
PV installation. The connectors were 
improperly crimped, resulting in high-
resistance faults and arcing that eventually 
melted through the roof and caused an 
attic fire. San Jose Calif. Fire Captain Matt  
Paiss investigated the blaze and reports 
that the array was installed to 2008 Code 
three months before the municipality 
adopted the 2011 NEC mandating arc fault 
protection at the inverter. Paiss said arc fault 
protection would have prevented this fire.

Paiss and the IAFF are well aware of the 
confusion surrounding rapid-disconnect in the 2014 
code. Much of the confusion centers on where the 
disconnect should physically reside. Paiss said the 
module-level disconnect would usually reside at the 

service panel. “Suppose you have a roof with three 
modules,” he said. “The physical shutoff will be at 
main electrical panel. The PV breaker will serve as 
the initiating device. Or in the case of a large PV 
system with a line side tap, the disconnect would 
have to be in sight of the main service panel. In 
90% of all situations the module-level disconnect 
would be close to the main service panel.”   The 
rapid-disconnect proposal is for a PV disconnect 
that kicks in on the loss of ac mains power, Paiss 
explained. It also specifies control of conductors at 
the module level at 80 Vdc max. “The requirement 
states that the maximum voltage in the conductors 
can be 80 V if it is within five feet of a junction box, 
and 30V for conductors farther away. It is written 
to accommodate the input leads to microinverters 
or dc optimizers higher than 30V. The 80V is the 
highest voltage that a standard module could put 

Our proposal simplifies things to some degree 
because just shutting off the power at the 
main service will accomplish the shut down.
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out in the coldest environment. Ideally, 
the PV system could be shut down to 
a touch-safe level of 30 Vdc, but that 
would require getting into intermodule 
strings and we acknowledge the 
standard is just not there yet. 

The IAFF has also suggested 
adding provisions to the 2017 Code 
for external utility disconnects. “There 
are large areas of the country where 
the utility meter is on the exterior of 
the building but the service panel is 
inside,” said Paiss. “First responders 
wanting to shut off the power can't 
do it from the outside. An external 
disconnect at the point of entry of the 
service conductors would address that. 
The outside meter socket would go 
into a lockable knife-blade disconnect 

so firefighters can secure the 
power without having to pull 
the meter, something they 
are not equipped to do it. The 
arguments against this idea 
center on security and possible 
corrosion, but there are NEMA 
enclosures that address this.” 

Of course, module-
level disconnect and utility 
disconnects are just proposals 
at this point. There's still a 
possibility they will be revised 
before wording in the 2017 
Code is finalized. That will 
happen after a public comment 
period that ends this summer 
and then the second draft 
hearings in November. SPW

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

MAGERACK SOLAR MOUNTING SYSTEM

$0.12/w System 

MAGERACK

$4.50 L-foot & Flashing
Patented unique design
Absolute waterproofing
Easiest to install
Lowest cost

$11.40 Tile Hook 
Strongest tile hook
Only 0.25” deflection at 452 lb uplift force

Height adjustable
Optional flashing
Double flashing to meet building code and 
roof manufacturer warranty

UL 2703 Listed, Class ‘A’ fire rating
Built-in integrated bonding
No WEEB needed

As low as $0.12 per watt 
Including L-foot and flashing

Strong and reliable 
Up to 8 feet rail span

    510-656-6661  info@magerack.com
    www.magerack.com 

VISIT US | LIKE US | TWEET US | CONNECT WITH US

B E C O M EEngaged

Technology  •  Development  •  Installation
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A private residence in Huntington, New York, 
had the honors of being Long Island’s 10,000th solar 
installation. The installation is a result of the state’s 
partnership and initiatives with utility PSEG Long Island. 
New York State’s energy and local leaders joined PSEG 
Long Island, business and solar industry representatives 
to celebrate the installation, which is expected to 
produce 8,817 kWh annually, offsetting about 95% of 
the homeowner’s yearly electricity expense.

“Going solar has been a wise choice,” said the 
home’s owner Michael Greaves. “Preliminary data 

already suggest we’re on target to reach our goals of significantly 
reducing our electric bill, lowering our carbon output and helping to 
pave the way for a cleaner environment.”

Residential energy use is the largest contributor to Long Island’s 
carbon footprint. Already, 10 of the 13 towns on Long Island have 
adopted energy conservation codes that call for new homes to 
be 20% more efficient than state code and require third-party 
verification of home performance.

Earlier this year, Governor Andrew Cuomo announced additional 
funding of $60 million made available through the statewide NY-Sun 
initiative, administered by The New York State Energy Research and 
Development Authority (NYSERDA).

“SUNation is proud to participate in this event with Governor 
Cuomo’s team, NYSERDA and PSEG Long Island,” said Scott Maskin, 
president of the project’s installer SUNation Solar Systems. “With 
innovative programs, financing solutions and dedication to a 
greener, better Long Island, the goals of Governor Cuomo’s NY-Sun 
initiative are within reach.” 

The 15,000th PV installation on Long Island may be seen in 2015. SPW

Location: 
Huntington, New York

Project Size: 
7.2 kW

Modules: 
LG 300

Inverters: 
SolarEdge SE6000A

Racking & Mounting: 
Unirac

Installer: 
SUNation Solar Systems

Long Island’s 
10,000th solar installation

10 of the 13 towns on Long Island have 
adopted energy conservation.
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In January, PermaCity Solar powered-
up a massive 5.1-MW solar rooftop 
system on the headquarters of fashion 
retailer Forever 21 in the Lincoln Heights 
neighborhood of Los Angeles. This 
SunPower system is now the largest 

single-rooftop solar system in Los Angeles 
County and the third-largest in California. 
Now completed, the system will generate 

New heat-welded 
mounting “strap” installed 
on 5.1-MW rooftop project

enough energy to power approximately 
1,450 Lincoln Heights homes.

“We are thrilled to be a leader in the 
adoption of clean energy and proud to 
say that we have built the largest solar 
rooftop in Los Angeles,” said Don Chang, 

founder and CEO of 
Forever 21. “As an 
LA-based company, 
we wanted to 
contribute to 
the city’s goal of 
increasing clean 
renewable energy 
and becoming 
a more green 
economy.”

PermaCity, a Solar Power World 2014 
Top Contractor, premiered its SolarStrap 
racking product on Forever 21’s roof. 

Location: 
Los Angeles, California

Project Size: 
5.1 MW

Modules: 
SunPower E20-327

Inverters: 
ABB TRIO three-phase

Racking & Mounting: 
PermaCity's SolarStrap

EPC: 
PermaCity Solar 

As an LA-based company, we wanted 
to contribute to the city’s goal of 
increasing clean renewable energy 
and becoming a more green economy.

SolarStrap is manufactured 
in Los Angeles, has no 
penetrations that could cause 
roof leaks and does not 
cause stress to the buildings’ 
structural integrity. SolarStrap 
is heat welded—literally baked 
into the new TPO roofing—
allowing 15,512 SunPower 
modules to become part of 
the solar roof.

“The solar system we 
constructed here will provide 
Forever 21 with the best solar 
technology available on the 
market today, designed to 
deliver reliable, emissions-free 
electricity over the next 25 
years or more,” said PermaCity 
CEO Jonathan Port. SPW
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Parish responds 
to pope’s climate 
change challenge 
with solar panels

                    1 • 2015       SOLAR POWER WORLD 5 3

St. Patrick Catholic Parish in 
North Park, California, recently 
declared energy independence with 
a 31-kWdc solar shade structure and 
roof-mounted solar system. Local 
firm Sullivan Solar Power designed 
and installed the arrays.

“St. Patrick Catholic Parish is 
taking a leadership role in the Diocese 
of San Diego by going solar and 
doing their part to help preserve our 
Earth,” said Daniel Sullivan, founder 
and president of Sullivan Solar Power. 

At a speech in Rome last year, 
Pope Francis expressed the need for 
society to change its habits to avoid 
potentially catastrophic effects of 
global climate change. 

“Each of us has a personal 
responsibility to care for creation,” 
Francis said. “Respect for nature also 
means recognizing that man himself 
is a fundamental part of it.”

Father Michael McFadden, 
pastor of St. Patrick Catholic 
Parish, said he sees solar as a 
wise investment environmentally, 
financially and religiously. 

“For me, it makes sense,” 
McFadden said. “We have to work 
together so that it is a viable planet. 

I believe that God is saying, ‘Please 
take care of it. It’s fragile.’” 

The solar power installation for St. 
Patrick Catholic Parish is divided into 
two arrays. One is a shade structure in 
the parking lot connecting St. Patrick 
Catholic Parish and St. Patrick’s 
School, and the other is a roof-
mounted system on the school. 

McFadden is coordinating with 
Sullivan Solar Power to educate the 
kindergarten class and middle school 
students at St. Patrick’s School about 
solar power. 

Sullivan Solar Power used 123 
Kyocera Solar modules, the most locally 
sourced solar modules available to 
San Diego, and American-made SMA 
America inverters for the solar project. 

Using local products for 
the project was very important 
to Sullivan Solar Power and St. 
Patrick Catholic Parish to avoid the 
environmental impact of shipping 
products across the globe. 

“St. Patrick Catholic Parish is 
making an impact locally and will 
hopefully inspire other churches to 
go solar,” Sullivan said. “The Lord has 
blessed us with the resources we need 
to live a sustainable lifestyle.” SPW

Location: 
North Park, California

Project Size: 
31.2 kW

Modules: 
Kyocera KD250GX-LFB2

Inverter: 
SMA America SB9000TL 208V

Racking and Mounting: 
Unirac rails and feet and ProSolar FastJack

Monitoring: 
Locus Energy

Contractor and Developer: 
Sullivan Solar Power

The Lord has blessed 
us with the resources 
we need to live a 
sustainable lifestyle.
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Brandon Cheshire 

Brandon Cheshire is founder  

and director of production at 

SunHarvest Solar & Electrical

Fighting the  
good fight for solar

SunHarvest Solar & Electrical 
Phoenix, Arizona
By Kelly Pickerel, Associate Editor 

When Brandon Cheshire founded 
SunHarvest Solar & Electrical in 2009, 
he was ready to use his years of electrical 
experience to bring renewable energy to 
homeowners in the Phoenix area. He didn’t 
expect to spend most of his time fighting for 
acceptance. 

“I haven’t really wanted to get involved 
in public policy, regulation or politics, but it 
seems like I’m wearing a second hat nowadays 
that’s more of a lobbyist or a political insider,” 
Cheshire said. “I meet with senators and 
regulators and try to convince them that 
solar is an economically viable solution and it 

should be embraced instead of resisted.”
The regulatory atmosphere of 

SunHarvest’s service area in Arizona is tough 
right now.

“We have the two largest utility 
companies in the state that have tried to 
pass a solar fee of $50 to $100 a month 
for their solar customers,” Cheshire said. 
“The regulated monopoly was able to get a 
70-cents-per-kilowatt fee initiated for solar 
customers, and that is per month. The second 
utility is currently accepting public comments 
for a similar revenue tax on the sun.”

Even with the setbacks, SunHarvest—
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which works on mostly residential 
systems—is on track to install close to 
200 kW each week in 2015. 

“Our local governments are 
doing great things to invest in solar,” 
Cheshire said. “When you get down to 
the local levels like the city councils 
and mayors, they’re doing a handful of 
things and have passed solar generation 
standards by 2020 or 2025 that are 
very progressive. The fight is always 
going to be with the state and the 
federal government and the regulatory 
interests of a few, but decisions are 
paving the way for states to adopt more 
aggressive implementation standards.”

Cheshire believes more consumers 
will catch on to the benefits of solar in 
the near future. 

“I believe solar will be as 
ubiquitous as cell phones in five years,” 
Cheshire said. “If I had to make a 
prediction, I believe this will be out of 
environmental and scientific necessity. 
I’d like to quote Jimi Hendrix here, and 
he said that we’ll have peace when 
the power of love overcomes the love 
of power. I believe that the will and 
urgency to adopt solar will be evident 
and prevalent in five years.”

SunHarvest Solar’s unique blend of 
services allows customers to choose 
the company’s level of involvement.

“We have somewhat of an ala carte 
brand of services,” Cheshire said. “We’ll 
work with the customer who is the do-
it-yourself and the survivalist, and they 
want to do everything [and] just need a 
licensed contractor to certify and inspect. 
We’ll offer the full spectrum where the 
homeowner just needs to sign and give 

us access to 
their roof and 
everything is 
done for them. 
[We] will really 
cater to both 
those sides 
and anything in 
between.”

At the end of the day, the 
enjoyment Cheshire feels by providing 
homeowners with renewable energy is 
still there.

“I love creating positive change 
and powering citizens and consumers 
alike and the satisfaction received 
from an honest day’s work,” he said. 
“Turning on a little power plant that 
you just spent the day building is 
incredibly rewarding on so many levels. 
Plus, we’re doing our part and leading 
by example and hopefully providing a 
legacy for our progeny.” SPW

I believe solar will be as ubiquitous 
as cell phones in five years.

Listen to the full interview 
with SunHarvest Solar in our 
Solar Speaks podcast online. 
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WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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“Solar Snapshot” provides a glimpse of the solar industry in pictures. If you have an infographic you’d like to see on this page, 
email it to editor Kathie Zipp at kzipp@wtwhmedia.com.

Seattle, Washington (Lat. 47)22.7° 60.3°

New York City, New York (Lat. 40)16.2° 54.2°

Denver, Colorado (Lat. 39)15.3° 53.3°

Dallas, Texas (Lat. 32)
San Diego, California (Lat. 32)8.8° 47.2°

Miami, Florida (Lat. 25)2.3° 41.1°

Summer Angle Winter Angle

Having your solar modules at the optimal tilt position for the time of year can help ensure 
you’re getting the best system generation and return on investment. Tilt angel depends 
on latitude and longitude. You’ll want to adjust the tilt angle on March 30 for summer 
and September 12 for winter. Below are some examples of tilt angles for different states. 

Source: www.solarpaneltilt.com Technology  •  Development  •  Installation

Optimal solar module tilt angles for U.S. summer and winter

Subscribe to our
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2006 Technology  •  Development  •  Installation

Source: “2015 State 
of American Energy 
Report” by the American 
Petroleum Institute (API)

U.S. solar in 2014 2014 was the best year for U.S. solar yet, having installed 7.4 GW which 
was 42% more than 2013. Here’s why else solar rocked last year.

Five states each installed 
more solar in 2014 than 
the entire U.S. did in 2006. 
(California, Arizona, Hawaii, 
New Jersey, New York…
each, not combined).

The U.S. has installed enough solar power in 
2014 to offset 20 million metric tons of CO2 
emissions=taking 4 million cars off the highway, 
or eliminating 2.1 billion gallons of gas.

2014

CO2

20M
metric tons

= or

4 M cars

2.1 B gallons

2014

DON’T MISS A THING, SIGN UP TODAY!

Subscribe to our

E-NEWSLETTER
Stay up-to-date between issues of Solar Power World. Get breaking news, 
product innovation, technical developments and resources right to your inbox.

Visit our site online to sign up!
www.solarpowerworldonline.com
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Eaton’s new modular ferrule fuse block products designed for Class CC, 10×38-mm 
supplemental, photovoltaic solar and Class H(K), J and R fuses feature a snap-together design. This 
Bussmann series portfolio provides tool-less assembly of multiple pole blocks at point-of-use to 
save inventory and reduce assembly time. The compact design minimizes the footprint, allowing for 
the most efficient use of panel space. The fuse block series’ DIN-Rail and panel-mount versatility 
allow one product to be used for multiple applications.

Fuse block for overcurrent protection

Irreversible 
solar grounding

ILSCO has expanded its offering 
of irreversible grounding products 
to include cross-grid connectors, taps 
and terminating connectors that can be 
incorporated into a ground grid system for 
a solar array.  “Irreversible Ground” is a term 
found in the NEC Code, Article 250, that 
indicates a connection, once made, cannot 
be “undone.”  A solid, low resistance, long term 
connection is critical to the integrity and safety of an electrical 
system. ILSCO said its irreversible ground compression products 
meet or exceed all UL grounding and bonding requirements and 
satisfy the NEC definition. All products are clearly marked for 
ease of identification and inspectability.

Phoenix Contact’s Sunclix, a DC 
plug and receptacle connector system 
for photovoltaic applications, can 
be assembled in the field or factory, 
reducing the cost of installation. 
The one-piece DC connectors use 
spring technology for quick and easy 
assembly and termination, without the 
use of crimp tools. The connectors 
can only be disconnected with the use 
of a screwdriver. This eliminates the 
possibility of accidental release, while 
meeting NEC requirements. The new 
plug-in connectors make it possible to 
connect PV conductors from 14 AWG 
to 6 AWG, and with voltage of up to 
1500 V IEC using only two versions.

Faster assembly 
with PV 
connector system

Power Electronics’ FSDK recombiners 
and PV Array transfer kit allow HEC-UL central 
inverters and HEK Skid PV Stations to achieve 
compliance with NEC 2014’s fuse servicing 
requirements and ground fault protection 
requirements. Forget about losing the 
production of one fifth of your PV power, by 
just isolating the contactor of the faulty string 
you will be able run routine maintenance 
inspections without compromising the up-
time rate of the plant. The PV array transfer kit 
enables a safe operation and maintenance of 
the negative grounded PV plants by checking 
PV isolation before startup. 

Recombiner and 
transfer kit allow NEC 
2014 compliance
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April 14 – 16, 2015
The Wigwam Resort
Phoenix, AZ

GREENTECH 
MEDIA’S 8TH 
ANNUAL SOLAR 
SUMMIT

Now in its eighth year, Greentech Media's Solar 
Summit is the U.S. solar industry's premier annual 
gathering. Join leaders from across the solar value 
chain for over two days of ground breaking content 
as well as unsurpassed networking opportunities 
that will drive business. 
 
The Solar Summit focuses on what the solar 
industry needs to know now - making it the premier 
conference for defining industry needs and creating 
new business opportunities in 2015. Powered by the 
research and economic analysis of GTM Research’s 
team, this year’s agenda includes thought-provoking 
panels, engaging debates among the industry’s top 
thought leaders, and an interactive polling session 
that will give you the opportunity to see how your 
opinion measures up against the experts. 

Exclusive discount for Solar 
Power World readers! Enter 
code SPW15 at checkout to 
receive a 15% savings off 
your ticket price. 

Learn more: www.gtmsolarsummit.com
Questions or looking to get involved? 
Contact: events@greentechmedia.com
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CPS.indd   1 12/30/2014   5:17:17 PMChint Power 1-15.indd   1 2/18/15   6:48 PM



▸  Subsidiary of Yaskawa, 
  a $4B inverter, motor and 
  automation manufacturer

▸  Backed by 100 Years of Innovation

▸  Broadest Technology Portfolio

▸  Made in the USA

product offering: 

▸ 1Ph Transformerless Inverters (3.8-7.6 kW)

▸ 3Ph Transformerless Inverters (14-28 kW)

▸ 3Ph Central Inverters (50-750 kW)

▸ Utility-Scale Inverters (500 kW-2 MW)

▸ Disconnecting and Arc-Fault Combiners

▸ Web-Based Monitoring

www.solectria.com  |  inverters@solectria.com  |  978-683-9700

got
bankability?

we do.
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