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TOUGH.
Baked, frozen or wet, CPS inverters have been tough tested on every solar continent, in every 

environment and in extreme grid conditions. Over 3GW installed worldwide and over 10,000 three 

phase string inverters in the USA churning out kWh’s for our customers. We are ready for any challenge.
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ROOF MOUNT introduces the power of simplicity to the ballasted flat 

roof solar industry. The system consists of only two major components, 

minimizing preparation work and installation time. Seamlessly design 

around roof obstacles, support most framed modules and bond the system 

with just the turn of a wrench. 

ROOF MOUNTRM
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BALLASTED FLAT ROOF RACKING SYSTEM
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Let’s be clear: Had the sun set on the solar ITC, 
our industry would have survived, albeit with 
less impressive growth domestically. Supported 
by innovative thinking, global markets, 
consumer demand and proven returns with 
minimal risk—and much else—solar energy is 
an unstoppable force worldwide.

But the expiration of tax incentives would 
have hurt, and it would have afflicted our 
readership particularly. Each year, we publish the 
Top 500 Solar Contractors list, and the majority 
of companies appearing are residential and 
commercial installers, all from North America. They 
represent our readership. While the true fallout 
from an ITC loss has been debated, most experts 
agree it would have cost many thousands of jobs.

Our greatest concern, not as an editorial team 
but as people, was that these companies we’ve 
come to know and admire—from our Top 500 list, 
from our Contractors Corner podcast series, from 
our numerous project stories and case studies—

would be at risk. The people of 
solar are optimistic—some, 

we’d say, to a fault—and 
most are in this business 

not only to make a 
buck, but also because 
they care about the 
environment and 
the future effects of 
climate change.

Much of our readership has given 
solar their all—all their time, money, trust, 
emotion—and as a result of consistent 
hard work, the technology is on the cusp 
of wide-scale adoption, grid-parity, full-on 
market acceptance. We’re being led there by 
innovations in software, financing and power 
management; growing relationships between 
municipalities, utilities and industry; continuing 
progress in panel efficiency, inverter reliability 
and mounting technology. The price of solar 
has dropped every year.

It would have been insane to come this 
far and voluntarily give up a major industry 
driver, the ITC. But solar technology is proven, 
and the benefits it provides—economic and 
environmental—cannot be ignored. That’s 
why members of Congress from across the 
political spectrum voted to extend the ITC 
in December, ensuring continued growth for 
the U.S. solar industry. When the votes came 
through the House and then the Senate, we at 
SPW couldn’t help but throw a little party. We 
were relieved and ecstatic!

This news is immense, as is our gratitude for 
all of the people who worked so hard to secure 
the ITC extension and the excitement we feel for 
the companies comprising the solar industry. We 
hope that everyone in this industry feels a little 
lighter because, thankfully, the solar industry has 
never been brighter. SPW
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Innovation, doubled.
The acclaimed dual-module microinverter, 
unmatched for reliability and power.

• 2 panels per inverter =  
reduced install time and cost

• Dual MPPT

• Up to 310W (60 or 72 cells)

• No DC wiring on roof

• Available in trunk/no trunk  
cable versions for maximum flexibility
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S&C ELECTRIC COMPANY

S&C’s System VI Switchgear is changing the way that solar farms 
are built. System VI Switchgear is a cost-effective alternative to a 
traditional collection point substation and can be commissioned 
in far less time.  It combines the unique features of S&C Vista® 
Switchgear with the versatility of S&C Metal-Enclosed Switchgear to 
provide a single interconnection point for your solar plant.  

System VI Switchgear is a pre-engineered solution that cuts 
costs and drastically reduces lead, design, and construction 
times for your solar plant.  It’s available in ratings through 
35 kV and is furnished with a low-voltage enclosure for your 
protective relay, metering, and SCADA equipment.  S&C not only 
innovated the System VI, but integrates it into complete collection 
point substation through our engineering, procurement, and 
construction services.

You can rely on S&C’s expertise. We have over 100 years of 
experience working with electric utilities, and have connected over 
7 GW of renewable energy sources to the grid around the world. 

Learn more at www.sandc.com/system6

or e-mail us at renewableenergy@sandc.com

Make S&C’s System VITM Switchgear Your
Collection Point Substation Solution

Want to reduce the cost of your 
solar farm and get it built and 

running faster?

©2013 S&C Electric Company 691-A1306
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Sonnenbatterie beats Tesla
San Jose, California
In the race to market plug-and-play 
home battery systems, Sonnenbatterie 
beat Tesla to market, releasing its 
product just before Christmas. 
A spokesperson for the German 
company said customers have already 
ordered 1,000 units. The plug-and-
play battery market is expected to 
become competitive this year. 

Survey shows customer savvy
Boston, Massachusetts
EnergySage’s inaugural Solar Installer 
Survey, which gathered feedback 
from companies in the residential and 
commercial markets, showed fierce 
competition among installers, well-
informed shoppers receiving multiple 
quotes and a preference among 
shoppers to use cash or unsecured 
loans over PPAs to finance arrays.

Doubling a state’s capacity
Parowan, Utah
With only 24 MW of solar on the 
books in 2014, it took just one big 
project to make a huge impact. 
Norway-based Scatec Solar ASA 
commissioned a 104-MW plant 
at a cost of $188 million. Google 
provided tax equity for the 
project, which has a 20-year PPA 
with Rocky Mountain Power.

New efficiency record
Golden, Colorado
Scientists at NREL and CSEM have 
set an efficiency record for dual-
junction solar cells. With 29.8% 
efficiency overall, the two cells were 
made separately and then stacked 
by NREL. The top cell, developed 
by NREL, was made of gallium 
indium phosphide. The bottom cell, 
developed by CSEM, was made of 
crystalline silicon and used silicon 
heterojunction technology.

Victory for ITC advocates
Washington, D.C.
It’s official: The U.S. solar industry 
will not fall off a cliff come 2017. 
The U.S. Congress agreed on a bill 
that extends the solar investment 
tax credit (ITC) by five additional 
years, as part of a $1.15 trillion 
spending package. “Thanks to the 
ITC, solar energy will add 220,000 
new jobs by 2020,” said Rhone 
Resch, president and CEO of SEIA.

PUC bucks solar
Las Vegas, Nevada
The Nevada PUC voted to 
increase the fixed charge for 
residential and small commercial 
solar owners while lowering 
compensation for electricity they 
generate and feed to the grid. 
As a result, SolarCity and Sunrun 
closed shop in the state.

$100 million for shared solar
New York, New York
Morgan Stanley subsidiary MS Solar 
Solutions committed $100 million to 
solar developer BlueWave Capital to 
build more than 25 MW of community 
solar in Massachusetts by the end of 
2016. If successful, the mission-driven 
solar developer expects to expand the 
portfolio to other states next year.

Car batteries into solar?
Cambridge, Massachusetts
MIT researchers have found a way 
to make solar cells using lead from 
discarded lead-acid car batteries, 
according to Energy Harvesting 
Journal. As lead-free car batteries 
enter the market, old batteries 
could be sent to the solar industry 
rather than the landfill, improving 
the environment and reducing costs 
for solar manufacturers. 
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Solar around the U.S.
A guide to recent projects, legislation and 
research throughout the country

A technician at 
Sonnenbatterie helps 
build the eco line of 
plug-and-play batteries.  
Photo: Sonnenbatterie
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Safety is paramount working at 
any type of height; rooftop solar 
installations are no exception. OSHA 
says that any solar worker exposed 
to fall distances of 6 ft or more 
must be protected from falls either 
through guardrails, safety nets or 
personal fall arrest systems. 

So put on a harness; hook on to 
some anchors. How hard can it be?  

For metal standing seam roofs, 
it is a little more complicated. You 
can’t penetrate into the roofing 
system as you would a shingled 
roof to attach an anchor because 
that would void the roof’s warranty. 
Instead, a compatible clamping 
system must be secured through 
screws or compression. We spoke 
with Howie Scarboro, CEO of Fall 
Protection Distributors, which 
manufactures a universal standing 
seam roof anchor, among other fall 
protection equipment, about the 
issues that come with working up 
on metal roofs. 

What are safety issues related with metal standing 
seam roofs?
On a standing seam roof system, you can’t just penetrate the 
panel; you have to attach to the seam. You have to have a 
good clamping system to get onto the seam. If a contractor 
is working on different roofs every day, moving from roof to 
roof, [some] clamping systems aren’t a universal fit. It’s easy 
to hand an anchor to somebody and that anchor may not be 
compatible with that roof system. They might have grabbed 
the wrong anchor that day. A big safety issue is making sure 
the anchor assembly is compatible with the seam. Proper 
installation goes without saying. We use set screws, some use 
compression clamps—however you do it, proper torque on the 
screws is imperative. If it’s too high, you can damage the seam. 
If it’s too low and somebody falls, you’re not at full strength. 
Properly torqued settings on installation is the No. 1 rule. 

What’s a common issue contractors run into when 
using roof anchors?
They either install it improperly or they put the worker in a 
position where swingfall is a big issue. Say they’re working at 
a 45° angle and they have 25 ft of rope. They slip and fall off 
of the eave. They have enough slope that that gravity wants 
to pull them where the rope is straight up and down—that’s 
called a swingfall. If they swing, they can slam into things, the 
rope can get abraded over the eave, and it can cut the rope 

[ I N S T A L L A T I O N  P R A C T I C E S ] 

How to stay safe 
on top of metal roofs

Kelly Pickerel is associate editor of 

Solar Power World.

kpickerel@wtwhmedia.com

Kelly Pickerel
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Unique water drainage

Generate more electricity with fewer panels
FACT: without the highest quality solar panels you won’t yield as much electricity as you 
could. That’s where 40 years of solar experience sets Panasonic solar panel HIT® apart 
from the pack. 

The secret lies in our unique cell structure and other proprietary technologies. By reducing
carrier loss at a higher rate than conventional panels, this advanced cell absorbs and retains 
more radiation from the sun even at higher temperatures. This ultra high-efficiency results 
in higher power output.

Our new 330W panels employ 96 cells in the same size footprint and produce up to 36% more 
solar power compared to standard 60-cell panels. That means more output per square foot
than mass-produced units, fewer panels to install, and higher savings over a 25-year lifecycle.

Ideal for limited roof areas. Welcome news for installers and homeowners. 

Learn more about offering your customers the most efficient solar panels available - visit 
business.panasonic.com/solarpanels
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that’s supporting them. You’ve got to protect the worker 
from swingfalls. There has to be a competent person on 
site that knows where to place the anchors and where 
the worker can work without putting them in danger of a 
swingfall. 

Does price matter when it comes to safety 
equipment? 
A big issue is cheap, inexpensive equipment. You’re 
supposed to limit the worker to 900 lbs of impact on his 
body. Even if I can stop a big guy from falling off the roof, 
he may still die because the harness could kill him. The 
big thing is limiting the load to 900 lb, and we do that 
with shock packs. There are inline straps you can buy that 
stretch. They’re sewn together and when they’re under 
load, that stitching is designed to pull out a few extra 
inches. Instead of wearing a $30 harness, this guy had on 
a good $200, contractor-quality harness with break-away 
stitching that softens that impact. We need to be careful 
that we keep the workers under 900 lb of impact during 
a fall with shock packs and good quality harnesses. SPW
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Mara White, product manager at OutBack Power, 
presented in the Solar Power World webinar, “How 
solar inverters and storage work together.” Below is 
a review of several questions from the audience and 
White’s answers. You can watch the full webinar at 
solarpowerworldonline.com.

Solar Power World: Can multiple battery types 
be used in one project, with one inverter?
White: You can use different storage technologies 
with one inverter, but generally you’ll pick one storage 
technology per project because an inverter doesn’t 
work as well with two. For instance, you wouldn’t have 
a lead-acid system paralleled with a lithium system. 
One thing to keep in mind when using lithium batteries 
is they require battery management systems. Most 
lithium battery management systems are part of a 
battery pack. Many inverter manufacturers will include 
that component as well because of the communication 
that has to happen in those systems. Properly pairing 
programmability and voltage windows is also important 
when matching inverters and battery technologies.

SPW: Can storage be added to 
microinverter systems? 
White: Yes. The primary and least difficult way to add 
storage to microinverters is AC coupling. Microinverters 
are aggregated or clustered on the roof, and usually a 
pair of wires feeds into a sub panel. It’s pretty easy to 
back it up with an AC coupling system.

COMMON QUESTIONS 
about inverters and storage

with OUTBACK POWER
Q&A 

Mara White

Product manager,  

OutBack Power Technologies

SPW: Are there any design 
constraints with AC coupling, 
particularly with respect to sizing 
batteries and back-up inverters?
White: It really depends on the 
original grid-tied system. The AC-
coupled inverter should be oversized 
to compensate for efficiency loss. 
You normally would not take an AC-
coupled inverter to its nameplate when 
the only source of energy is from a PV 
array. Specifically, the multiplier is 1.25 
over capacity on the inverter.

If you’re building a hybrid system, 
whatever loads you want to operate 
during power failure need to be within 
the capacity rating of the inverter. 
There are factors to calculate this. 
There are standard NEC factors used in 
the size of the circuit breaker ratings. 
Typically, if you have normal residential 
loads, you’d follow similar NEC 
guidelines. If you have a lot of big well 
pumps, or similar loads, then generally 
we recommend you stay within the 
surge rating of the inverter. It really 
comes down to how much energy 
storage you’re willing to put in those 
kinds of systems. This determines what 
size inverter you will need. SPW

DOWNLOAD ON DEMAND:     
dwo.me/1ZnkzT0

WEBINAR ALERT
HOW SOLAR INVERTERS AND 
STORAGE WORK TOGETHER
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Smart inverters have the potential 
to transform the industry, as long 
as utilities get on board. A white paper, 
“Rolling Out Smart Inverters,” from the 
Solar Electric Power Association (SEPA) 
and the Electric Power Research Institute’s 
(EPRI), examines technical and business 
considerations for using smart inverters to 

SMART INVERTERS coming to a utility near you

facilitate the broader adoption of solar and 
other distributed energy resources (DERs).

“This report underlines the central role 
utilities can and must play in the deployment 
of solar and other advanced, distributed 
technologies, such as smart inverters and 
storage,” said Julia Hamm, president and CEO 
of SEPA. “These forward-looking companies 

are exploring the limits 
of our existing grid, while 
also ensuring reliability and 
developing new partnerships 
and solutions that will benefit 
both residential and utility-
scale solar markets. Equally 
important, they are providing 
models that will help other 
utilities stay ahead of the 
unfolding transformation of 
our energy system.”

The white paper offers 
several key conclusions: 

Utilities are evaluating 
the potential for smart 
inverters to provide grid 
support.  Smart inverters can, 
for example, provide voltage 
and frequency support, 
adjusting their output to 
balance frequency or voltage 
changes, but technical 
standards are lagging. 
Pacific Gas and Electric and 
other California utilities are 
working with a stakeholders 
group convened by state 
regulators to update key 
interconnection regulations, 
called Rule 21, to support 
smart inverter functionality 
and increase deployment of 
distributed solar.

Inverter retrofits can 
be done cost-effectively. 
The solar industry-utility 
partnership behind Hawaiian 
Electric Company’s 
800,000-inverter upgrade 
demonstrates that inverter 
retrofits can be managed 
for cost and efficiency. Such 
upgrades could also allow the 
deployment of some grid-
support functions at low costs.

Inverter Insider_1-16_Vs3KZ.indd   16 1/25/16   10:48 AM
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Upgrading communications systems to 
connect smart inverters with utilities’ data 
management systems will be critical but 
expensive. Arizona Public Service and the 
Salt River Project have pilot projects aimed at 
developing such communications systems, but 
regional differences in grid operations will require 
flexible strategies for deploying smart inverters.

“Integrating solar and other DERs brings 
new dynamics and new challenges to the 
grid, requiring smart devices, connectivity 
and an understanding of the inherent benefits 
and costs associated with the technology,” 
said Mark McGranaghan, vice president of 
power delivery and utilization at EPRI. “This 
paper signals that smart inverters can serve 
an important technical function in optimally 
integrating the grid, and these more dynamic, 
distributed resources.”

The full report is available to SEPA 
members at solarelectricpower.org. SPW

What is a smart inverter?
The term “smart inverter” has become a buzzword in the industry, but 
what does it really mean? For an inverter to be considered smart, it must 
have a digital architecture, bidirectional communications capability and 
robust software infrastructure. The system begins with reliable, rugged and 
efficient silicon-centric hardware, which can be controlled by a scalable 
software platform incorporating a sophisticated performance monitoring 
capability. A smart inverter must be adaptive and able to send and receive 
messages quickly, as well as share granular data with the owner, utility and 
other stakeholders. Such systems allow installers and service technicians 
to diagnose operational and maintenance issues — including predicting 
possible inverter or module problems — and remotely upgrade certain 
parameters in moments. These intelligent-power-electronics devices must 
also include stout application-programming-interface (API) functionality that 
provides fleet owners and other partners a way to tie in their own software 
to create powerful enterprise-level tools. (An API is a set of programming 
instructions for accessing web software or a web-based tool. When a 
company releases its API, users are able to have their own software interact 
with the company’s.) For more information read “What is a smart solar 
inverter,” by Raghu Belur of Enphase Energy on solarpowerworldonline.com.
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Solar’s BLACK SHEEP finding its feet

The general public may be most 
familiar with crystalline silicon PV panels, 
but thin-film manufacturers are trying 
their best to make a dent in the market. 
First Solar has established its dominance 
in the cadmium telluride (CdTe) arena, but 
CIGS thin-film (made of copper, indium, 
gallium and selenide) manufacturers think 
they could be just as competitive with 
better equipment and production.

Unfortunately, many developers are 
hesitant to bank on CIGS, mostly because 
of big names loudly going bankrupt or 
closing (Solyndra, Nanosolar, MiaSolé and 
most recently TSMC Solar). TSMC, which 
ceased manufacturing this past summer, 
blamed its late entry into the market and 
lack of economies of scale as reasoning 
for shuttering its doors. 

A recently released white paper 
from major CIGS players (Solar Frontier, 
Hanergy, Solopower, Stion, Siva Power 
and more) pushes the message that the 
lesser known thin-film solar technology 
still holds great potential. CIGS, already 
featuring a solid 16.5% production module 

efficiency, can be combined with other 
solar cells to enable efficiency values 
beyond 30%, the white paper claims. CIGS 
modules’ low temperature coefficient and 
high efficiency under low light conditions 
produces high energy yields with a low 
levelized cost of electricity.

Markus Beck, CTO of Siva Power, said 
it was easier for silicon-based PV modules 
to establish market dominance because 
they could borrow equipment and ideas 
from the mature semiconductor industry. 
Thin-film had to develop everything—
tools, equipment and supply chains. 
Luckily, the venture capitalists that funded 
First Solar and its CdTe predecessors had 
the foresight to know developing a new 
product would take time. CIGS didn’t have 
that same luxury.

“CIGS came out of academic 
institutes. They know what 
they’re doing but they never 
had an operational focus, a 
manufacturing focus,” Beck 
said. Many of those investing 
into CIGS technology wanted 

to differentiate and solve problems that 
didn’t exist, he said. These companies 
went too big, too hard, too fast. Of 
course they went bankrupt.

“None of it worked,” Beck said. “It 
looks like a lot of money was wasted. 
There was this irrational hope that they 

would get huge returns out of these 
companies. Then they didn’t want to put 
money into this technology again.”

What’s come out of the Solyndra-
sized failures in CIGS is extensive R&D. 
Now many companies feel they have 
found the right processes, the right 
applications, the right makeup to be 
successful. The monetary investment 
just has to return.  

“There is no money going into CIGS 
and all this learning, this technology, 
this supply chain … we’re at risk of 

CIGS has proven to be reliable, durable. There is room 
for another technology to grow in the market space.
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losing,” Beck said. “CIGS now is better 
positioned than any technology because 
it has all of these advantages: low-cost 
structure, few process steps, we have 
the supply chain, and we can scale. 
There is a tremendous opportunity. 
I’m not saying First Solar isn’t going to 
continue to prosper, nor am I saying that 
silicon is going to go away overnight. 
CIGS has proven to be reliable, durable. 
There is room for another technology to 
grow in the market space.”

Kannan Ramanathan, senior fellow 
at Stion, agreed that CIGS will find its 
place in the market.

“For CIGS—or, for that matter, PV—to 
be a dominant force, reality needs to set 
in,” he said. “The industry will eventually 
‘right-size.’ The current scenario is 
artificial and not sustainable. There is not 
much investment in new plants. Climate 
change and the escalation of unnatural 
climatic events will create a demand 
for distributed power. The future is 
predictable in that sense and there will be 
demand for made-in-the-USA PV. CIGS 
has a great role to play.”

Rather than battling with thin-film 
cousin CdTe, Beck thinks CIGS could 
make a larger dent in the silicon market.

“When I commute to work, I see 
on the road a lot of very average cars. 
I see very few Bugattis and Maybachs 
and Ferraris,” he said. “I think the same 
is true for photovoltaics. SunPower and 
SANYO can only sell so many of these 
premium products. The bulk of the 
market is going to be the lower cost, 
adequate, 15% [efficient] module. We 
don’t think we’ll be stuck at 15%, but 
the point is you can do 18% [thin-film] 
module at below the costs of an 18% 
silicon module. We would argue there is 
a business case to be made.” SPW
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This non-penetrating, 
SLOPED-ROOF MOUNTING SYSTEM 
could change the solar industry

What if you could install a sloped-roof 
solar array without penetration? What if 
you could ballast it, like on a flat roof?

It’s possible, according to Joe 
Byles, an aerospace engineer with a 
long resume in fluid mechanics and 
thermodynamics. His work has taken 
him to diverse industries and markets 
including the Department of Defense, 
NASA, big-box retail and, most recently, 
Lawrence Berkeley National Laboratory. 
He’s also an inventor—the type of 
scientist who lies awake at night, 

mentally tweaking ideas and imagining 
new concepts. 

History has shown inventions are 
often the result of known facts that—on 
purpose or by accident— collide and 
create something new or better. Byles’ 
latest collision of ideas, in the form of 
a non-penetrating, sloped-roof solar 
mounting system for asphalt shingle 
roofs, could have far-reaching benefits for 
the solar industry—if it’s commercialized. 

The spark
Byles developed a passion for 
sustainability, and an interest in solar, while 

working with a Department of Energy 
grant to improve building thermodynamics 
using advanced roofing materials. Around 
the same time, he had been patenting 
ideas for asphalt shingle roofing.

The interests intersected when 
he watched roofers sit or kneel on 
polyurethane expanding-foam pads, which 
look a little like pillows, while working. He 
thought the pads were for their comfort, 
but he learned they provided safety, too. 
The pads stabilized workers, preventing 
slides or falls. In fact, some roofers wear 
shoes bottomed with the material, in effect 
cementing their every stance on a roof.

“I [learned about] the increasing 
friction coefficient effect,” Byles said. In 

You can take a 200-lb person, 
and he can sit on these pads, 
and he’s stuck, like a lizard is 
stuck on a glass building.
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short, the increasing friction coefficient 
effect is a function of two material 
pressing against each other, causing an 
increase in shared surface area. Certain 
polymeric materials, which are porous 
and expand at a cellular level under 
pressure, can have strong bonds that are 
increased under force, such as the weight 
of a roofer or the pressure of strong wind.    

“You can take a 200-lb person, 
and he can sit on these pads, and he’s 
stuck, like a lizard is stuck on a glass 
building,” Byles said.

In a moment of inspiration, he 
thought:

“If we take this material and ballast 
a solar panel with it, like they ballast 
panels in a commercial solar installation, 
I wonder if we can make the physics 
work? So I did the calculations, and it 
worked on paper, theoretically.”

So Byles did what any good inventor 
would do—he made a prototype.

The test
Byles built several prototypes in his 
workshop, each with different polymer 
and ballast combinations, measuring 
the gripping effect each had on asphalt 
shingle roofing.  

“In some of my preliminary adhesion 
testing, I used everything from high-
power leaf blowers to mounting small 
sections on my truck and driving 100 
mph on backroads to confirm the 
performance,” Byles said.

The result was a ballasted friction 
plate connected to a solar panel with L 
feet. The friction plate bottomed with a 
3/16-in. thick, semi-rigid material that feels 
like a mousepad, Byles said. The material, 
a cross-linked polymer, is inflammable and 
relatively lightweight, about 6 lb/ft2 without 
a solar panel. (Solar panels run about 4 lb/
ft2, for a total of 10 lb/ft2 on the roof with 
the ballast plate, evenly spread.) 
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The plate allows the 
installation of solar panels in 
mere seconds, without any 
need for roof penetrations. 
Wires can be managed with 
clips, similar to how it’s done 
with rail-less systems, Byles 
said, and bonding pins would 
keep the system grounded.   

In-house tests showed 
a successful concept, 
so Byles has “marched 
through” the appropriate 
wind, fire and loading tests. 
Byles has been working 

with performance testing entity Intertek to successfully 
complete the industry standard UL 1703/2703 testing.  One 
of those tests included wind, where it withstood severe 130-
mph constant wind force. Byles explained how:

“You have the shingle, and then you have the cross-
linked polymer with a cell structure to it so that as you 
increase weight or wind blows on it, it moves a little bit, but 
the cell structure is such that the more surface area that hits 
the asphalt shingle, the stronger the bond,” he said. 

The friction plate stays in place in the same way a gecko 
can stay attached to a vertical window. The gecko has many 
thousands of fine hairs on its footpads. The trick, according 
to Byles, is that the composite surface area of the hairs is 
huge compared to the body mass of the gecko, letting it stay 
attached and walk up the side of a glass surface. 

Reflecting that, the polymer material with an expanded 
cell structure represents a composite surface area much 
greater than the apparent area the friction plate is covering. 
In other words, what you see is not what you get when it 
comes to this technology. 

A video of the wind testing process also shows, as part 
of another test, a panel-adorned friction plate on a sample 
roof, which is tilted at 45°. On top of the panel rests 60 lb of 
sandbags, with gravity pulling them downward. Impressively, 
the plate holds steady. 

Solar Power World asked what would happen if it rained, 
concerned water would weaken the bond.

“Absolutely nothing would happen,” Byles said, noting the 
porous nature of the polymer. “I’ve used this material in some 
green roofing applications, and so I had to qualify that to a 
standard … Because it’s an open cellular structure, the rain can 
move through the cells, but you still have the contact between 
the roofing material and polymer.”

Byles’ Idea

L-foot

Solar Panel

Ballast Plate

High-
Friction 
Polymer

Roof

The Touch-Safe 
PTC Fan Heater
CSF 028

www.stegousa.com • 888-783-4611

The CSF 028 Fan Heater prevents 
formation of condensation and 
provides evenly distributed
interior air temperature in control 
enclosures, and outdoor inverters.

YOUR TECHNOLOGY DESERVES 
THE BEST PROTECTION.
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The future
The solar industry has taken an interest in 
Byles’ invention, he said, confirming that he 
is holding meetings with companies in both 
solar installation and manufacturing. It’s clear 
why they’re interested: If the technology is 
commercialized and the market accepts it, it 
could be an instant game-changer. 

“[A supplier could] take this technology, 
go to their installer base and say, look, 

we have this technology, there will be no 
penetrations, and your own roof labor will 
be reduced by 95%, so you can do many 
more jobs and achieve a better end product 
for your customers,” Byles said.

The Texas-based inventor 
points to several other ways his 
invention could help the industry. 
Removing the need to penetrate 
a roof is the most obvious. 
The possibility of leaks is a key 
concern among homeowners. 

A system without the added 
material and labor costs associated 
with roof penetrations would also 

reduce costs and length of ROI, 
“democratizing solar,” Byles said. 
And when a customer is prepared 
to sell his or her house, or re-roof, a 
system without attachments would 

Because it’s an open cellular structure, the rain 
can move through the cells, but you still have the 
contact between the roofing material and polymer.

be simple to move. Installers would only need to lift each 
panel off the roof, just the way they set it down. Byles 
does not, however, a slight Velcro-like effect between 
the polymer and rough surface of the asphalt shingles.  

He makes no secret about his enthusiasm for the 
product, but notes that he’s working on “Ten other 
ideas,” as well. Still, it’s clear he has a view of the solar 
industry and how this product could help.

“The industry has gone from conventional 
mounting to shared rails, and now rail-less. That’s the 
way the industry is moving to reduce parts and labor, 
and that makes sense,” Byles said. “I’ve spent a lot of time 
on these roofs, and it’s not a fun place to be with tools.”

Residential solar installation without a need for 
tools? It could happen soon. And as if that weren’t 
enough, Byles offers a “moonshot vision,” too: 

“Ultimately, I envision this thing as an 
omni-panel, all built on ground,” Byles said. “An 
autonomous panel, with a battery backup replacing 
the ballast material, a microinverter. It would be a 
complete mounting system with battery storage, all 
of which you install in 10 seconds. That’s the future, 
but it’s possible with this system.” SPW
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Solar FlexRack offers a NEW TRACKER 
—and a focus on customer service

STEVEN BUSHONG
ASSOCIATE EDITOR

The 2016 U.S. solar market is expected to outperform all 
previous years. A robust pipeline of projects, spurred by the 
once-possible sunset of the solar investment tax credit, is 
available to suppliers, and leading companies are developing 
in-demand technology while increasing manufacturing 
capacity to fill a swell of orders.

At the same time, the solar industry is trending toward 
single-axis trackers, with 60% of ground-mount projects 
using them, according to GTM Research. Propelled by 
increasing trust in the technology, the market for trackers 
could reach almost $5 billion by 2020. Sandler Research 
predicts the global solar tracker market to grow at a CAGR 
(compound annual growth rate) of 17.2% through 2019.

Reading market trends, managers at mounting supplier Solar 
FlexRack knew they had a key opportunity to develop a product 
that would satisfy demand, in price and in design. It became the 
company’s goal to launch a new tracker product in 2015.

“The market was asking for a quality product at a 
lower price point, and we recognized that we wouldn’t get 
there with our current product, so we started evaluating 
alternative designs that would meet competitive price 
points without sacrificing quality or functionality,” said 
Tom Meola, former CEO of Solar FlexRack (Meola was 
succeeded by Jeff Gwinnell after this interview).

After a year of design and prototyping, Solar FlexRack 
has delivered the TDP Turnkey Tracker, which the company 
says offers the lowest total-cost solution by providing key 
support services, including full design, installation and 
commissioning, bundled in one contract.

“The TDP Turnkey Tracker is the result of our systematic, 
in-field testing and collaboration with our clients,” said Steve 
Daniel, executive vice president of sales and marketing. “The 
TDP addresses a critical need for services that will be essential 
to support the expected increase in demand in 2016.”

The service
What really separates Solar FlexRack from other suppliers, 
Meola said, is the customer service offering for commercial 
and utility-scale solar customers. An in-house team will 
provide mechanical, structural, civil, electrical and geotechnical 
engineering. In addition, for developers, Solar FlexRack can 
provide installation through construction partners. 

“Our objective is to make the customer’s project easier 
by providing a full slate of engineering, project management, 
construction and value-add services, rather than having the 
customer engage multiple firms for these services,” Meola said. 

One of Solar FlexRack’s key competencies is soil testing, 
which is critical for determining the right type of tracker 
foundation. Considering the projected growth of solar in 
Minnesota, Meola pointed out the company’s extensive 
experience in Ontario, where it has built over 500 MW of 
projects. Meola said conditions in Minnesota and Ontario are 
similar in many ways, especially as it relates to frost.

“Our lessons learned in Ontario will allow Solar FlexRack to 
better serve the Minnesota market by helping clients select the 
right foundation design for a site,” Meola said. “The one thing 
that has clearly emerged is our knowledge of how to cost-
effectively design foundations.” 

The TDP
Realizing that the bankability of individual array components, 
such as mounting, is critical in developing projects, Solar 
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FlexRack has largely kept the TDP’s 
mechanics the same as seen in previous 
trackers. To make the tracker more cost-
effective, however, the company changed 
its table configuration: a single row of 
panels mounted in portrait. Also, small 
drive blocks lead to the best land use, 
with up to 40% reduction in the number 
of acres needed for same-size projects.

“At FlexRack, we like to think smart 
means keeping things simple, and our 
new system is just that,” said Greg 
Huzyak, head of product development. 
“We’ve been at this as long as anyone 
in the solar industry. We’ve learned that 
keeping things simple and robust is what 
allows us to remain competitive in a very 
demanding market without sacrificing the 
long-term integrity of our offerings.” 

For construction firms, the 
tracker has been designed with fewer 
components and requires no special 
tools for installation. The simplicity 
carries to maintenance needs.

“The mechanical components, 
primarily the bearings and actuators, 
are designed to be maintenance free,” 
Meola said. “This industry often finds 
itself up against tight construction 
deadlines, and as a result, long term 
O&M costs can be overlooked. We are 
always striving to be the best, not only 
in the short term, but the long term as 
well because both have an impact on a 
project’s overall economic viability.”

The adjustability in the mounting 
components of the TDP allow for fast and 
easy field alignment of the array for optimal 
system operation and pleasing aesthetics. 

Solar FlexRack—a division of 45-year-
old metal fabricator Northern States 
Metals—plans to exhibit at the major solar 
power tradeshows this year, including 
Intersolar North America and SPI. SPW

Made in the U.S.A.
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4 ways to 
MAXIMIZE 
a microgrid

MARK SNYDER
OWNER OF MARK 
SNYDER ELECTRIC

JOHN CONNELL
VICE PRESIDENT OF CROWN 
BATTERY’S SLI PRODUCTS GROUP

If a customer wanted to “go off” the 
electrical grid, it traditionally meant 
they had to make lifestyle changes. 
Off-grid systems were often smaller, 
with lower energy storage capability 
and limited ability to scale up or incorporate multiple power 
sources. A newer alternative—microgrids—combines the 
benefits of grid-tied and off-grid systems, while offering more 
options for growth at a substantial savings to customers.

Until recently, grid-connected users have had to rely on 
the central grid, even when natural disasters leave hundreds 
of thousands without power. Hurricane Sandy in 2012 led 

to more than two million power outages at its 

peak, and many of those without power were outfitted with solar 
panels and energy storage systems. Microgrids could have kept 
the light on in this and similar situations. 

How microgrids work–and their benefits
Microgrids are independent energy systems that combine 
an off-grid system, an on-grid inverter system and battery 
backup (for peak demand, nighttime and/or off-grid use). 
They’re designed to operate either in grid-connected or off-
grid mode. Grid-connected microgrids can also disconnect 
themselves completely during utility disturbances, a feature 
called “island mode.”

In a typical microgrid, power is generated from solar panels 
or wind turbines, with extra demands drawn from batteries. If 
peak demand greatly exceeds average demand, or in locations 
where energy production may be low for multiple days, natural 
gas or diesel generators are often used for backup or additional 
power. This mix of energy sources makes it possible to operate 
megawatt-scale systems reliably.

Microgrids slash energy losses from transmission and 
distribution, because power sources are located closer to the 
load than in the conventional grid. Microgrids can also more 
precisely optimize backup power generation for increased 
efficiency. During peak hours, microgrids can even sell back 
excess power and reduce their load on the grid, reducing 
costs and helping prevent utility grid shutdown.
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• Avoid batteries that use outdated 
materials and manual assembly, 
which can shorten lifespan and 
performance. Such batteries deliver 
lower ROI and are less reliable.

• Choose batteries that use more 
lead and heavier grids. These are 
assembled using cast-on-strap and 
other robotic assembly methods, 
while mixing and curing are done 
by computer and vision systems, 
ensuring high levels of repeatable 
quality and a strong ROI. Robotic 
assembly and automation improve 
precision and consistency, which 
means long life, high performance 
and improved reliability.

• Consider recyclability of the 
battery. Lead-acid batteries are the 
most recyclable at 98%, whereas 
some battery technologies include 
toxic materials and are not able to 
be recycled. 

Tip 2: Oversize the batteries
Fog and clouds can cripple solar production, 
and extreme temperatures can increase 
heating and cooling loads. Thus, it’s 
recommended to install a larger capacity 
battery than the project needs (two times 
the client’s true amp-hours is a good rule 
of thumb.) Be sure not to exceed 50% 
depth of discharge for a long life. Proper 
maintenance, coupled with automation and 
battery management, can further reduce 
labor and increase lifespan.

Tip 3: Ask your clients to reduce AC 
and heating loads
Almost 50% of household energy is used for 
air conditioning and space heating. In addition 
to changing thermostat settings, adding 
advanced insulation can reduce loads.

Until recently, high compressor start-
up loads made larger microgrids cost-
prohibitive, especially in hot or humid 
climates. But a non-electric compressor, 

How to get the most from a 
microgrid
Recent advances in energy 
storage, AC coupling, high-voltage 
conversion and energy efficiency 
can further improve performance, 
reliability and ROI of microgrids. The 
following tips will help you build the 
best systems for clients.

Tip 1: Choose the right 
advanced-technology batteries 
Proper energy storage is one of the 
keys to microgrid success because 
the system relies on batteries for off-
grid electricity and storing daytime 
energy surpluses. On paper, batteries 
with vastly different construction 
and real-world performance may 
share the same specifications. Here 
are a couple guidelines to select 
the best batteries for a renewable 
energy system:

100% on time.
100% on budget. 
Zero warranty claims.

info@aetenergy.com      586-466-5073      www.aetenergy.com

Meet tight project deadlines with
AET, a leader in logistics, and
top US solar racking provider

of high quality roof and ground mount solutions.
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high-efficiency (20-30 SEER), 
Variable Refrigerant Flow HVAC 
technology is changing that. It also 
has the flexibility to operate using 
natural gas, propane and green 
biofuels.

Non-electric compressor air 
conditioning alternatives are the 
next step because they reduce 
demand by up to 90% without 
sacrificing comfort. In low-humidity 
areas of the southwest United 
States, pressurization systems that 
push in cool air and expel hot air at 
night are highly effective. They turn the building into its own 
cooling system. Other options include whole-house fans, 
which improve comfort with low power requirements.

Step 4: Consider AC coupling for improved efficiency
In conventional systems, solar arrays, wind turbines and 
batteries are DC-coupled. An inverter converts DC to AC 
power. The system sends electricity into the battery bank and 
pulls it out again, increasing wear and tear. Systems that are 
AC-coupled directly connect load and energy sources on the 
AC side. Because there’s no DC to AC conversion, system 
efficiency improves and costs decrease. Since batteries aren’t 
cycled (discharged and charged) as often, this approach 
reduces battery strain and usage.

In addition, AC-coupled systems allow for high-voltage 
strings. As current increases, wires consume more power. 
Thus, by switching to higher voltages, you can reduce current 
and transmission losses, while increasing efficiency. This 
also reduces wiring costs. Because the array isn’t connected 
directly to the battery bank, efficiency increases. Higher-
voltage systems can deliver 25% to 50% additional power 
from the same systems on cloudy and hot days.

John Connell is the vice president of Crown Battery’s SLI 
Products Group. Crown Battery manufactures all its advanced-
technology lead-acid batteries at its ISO 9001:2008-certified 
plant in Fremont, Ohio. crownbattery.com

Mark Snyder is the owner of Mark Snyder Electric, a 
microgrid and renewable energy system installer, and factory-
certified inverter repair service for RE and mobile systems. 
marksnyderelectric.com SPW

Microgrids are independent energy systems 
that combine an off-grid system, an on-grid 
inverter system and battery backup. This ru-
ral Arizona school near a Navajo Nation is an 
example of a microgrid. To read more about 
it, see “Remote charter school gets a renew-
able retrofit” on solarpowerworldonline.com.

100% on time.
100% on budget. 
Zero warranty claims.

info@aetenergy.com      586-466-5073      www.aetenergy.com
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top US solar racking provider

of high quality roof and ground mount solutions.
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THE TROUBLE 
WITH SNOW:

Managing the performance impact of snowfall

GWENDALYN BENDER
PRODUCT MANAGER FOR ENERGY ASSESSMENT; VAISALA

In early 2015, extreme snowfall in the Northeast 
United States and Southeast Canada led to unexpected 
challenges for operators of solar plants. The solar 
irradiance map for the region doesn't suggest exceptional 
conditions. In fact, Q1 2015 was a fairly sunny period, and 
a few cloudy, snowy days are to be expected.

What the map doesn’t account for is the record-
breaking low temperatures and the heavy February 
snowfall that refused to melt.

PV panels can cope quite easily with light snowfall; 
snow will naturally melt throughout the day as panels 
warm; however, when snow cover is significantly thicker, 
panels do not warm up sufficiently to shed snow, and it 
sticks around much longer.

In this situation, operators usually send a 
maintenance team to resolve the problem manually. 

While this solution works well, operators are often too 
quick to implement it. There are several factors one 
should consider before assigning maintenance funds to 
solutions that may fail to address the issue. For example, 
underperformance that may seem snow-related could be 
related to faulty equipment. 

To determine whether a problem is definitely snow-
related and not a result of equipment failure, operators 
can can go outside and look at the snowfall level or 
use an on-site weather station pyranometer to check 
irradiance measurements. In extreme weather conditions, 
these devices are likely to show erroneous results but will 
at least indicate weather and power production problems 
and alert operators to the possibility of heavy snowfall. 

For sites without weather stations, or if an operator is 
looking for a backup for the station, an ongoing weather 

Road sensors can be used on solar projects to measure snow and ice levels on panels, so operations can make informed maintenance decisions. 
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data feed can be installed. 
Providers of modeled datasets, 
like Vaisala, supply these. The 
weather data feed is paired with 
existing monitoring solutions and 
provides critical information in 
underperformance assessments. 

To determine the type and 
thickness of snowfall on panels, 
the most obvious solution is to 
send someone out with a ruler. If 
there is no maintenance team on-
site, it's recommended to use  a 
road sensor: a piece of equipment 
commonly deployed in other 
sectors but designed specifically 
to measure snow and ice. 

Vaisala operates networks 
of sensors for road authorities in 
several areas known for extreme 
weather conditions, such as 
the Northeast. Knowing details 
of snow and ice conditions 
allows for mitigation efforts like 
salting or sanding roads. While it 
requires some creative thinking, 
these same sensors can be used 
to measure snow and ice levels 
on PV panels, which allows 
operators to make informed 
maintenance decisions.  

Even if an issue is proven to 
be snow-related, immediately 
calling a maintenance team is not 
always the most cost-effective 
solution. If the weather looks to 
change dramatically over the 
next few days, an operator may 
choose to leave the snow on the 
panels, rather than pay the cost of 
sending out a maintenance team. 

Costs depend on the system 
and its location. As an example, a 
2.5-MW system in Massachusetts 
would make roughly $3,100 on a 

sunny day in Februrary. The cost 
for a team to remove the snow 
from the panels with a hot air 
blower would be $2,500. Project 
operators could argue that if 
the panels are covered in heavy 
snow again from a new storm 
the day after being cleared, the 
cost of sending in a maintenance 
team was not money well spent. 
On the other hand, there might 
be heavy rain on its way, which 
could clear the snow without the 
need for costly manual labor. 

Specialized forecasters such 
as Vaisala can help operators 
make the most cost-effective 
decisions in these situations. 
Forecasts for a certain day and 
the next seven can be tailored to 
any given site. Meteograms for 
temperature and precipitation 
would give an operator warning 
of incoming rain storms or 
future snow cover. 

What’s more, these 
forecasters usually have historic 
datasets covering irradiance 
and weather variables from the 
last 10 to 20 years. This gives 
operators realistic expectations 
for future years on their solar 
park. Vaisala has snow data 
from 1997 onwards in the 
United States and can monitor 
trends to predict snowfall in 
any given part North America. 

It is important that operators 
are fully aware of when 
underperformance comes as a 
result of snow cover and when it 
doesn’t. If all underperformance 
is written off as snow-related, 
other equipment problems can 
go unnoticed. 
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That’s why weather-adjusted performance analysis 
should be conducted regularly to ensure all problems can 
be properly categorized. Forecasting companies can provide 
weather resource data for operators to carry out this 
analysis themselves or can reforecast future performance, 
identifying areas for project improvement. 

Extreme weather conditions do not need to undermine 
the performance of a functional park. As in the case of the road 
sensor, the onus is on solar plant operators to identify their 
biggest headaches and work with service providers to come up 
with innovative solutions. The first step always involves isolating 
the specific issue, since only when you know exactly what 
you’re dealing with can you find the solution that is going to 
work best for your team and your balance sheet. SPW

The U.S. Q1 2015 solar irradiance map doesn’t show abnormal 

conditions, but it doesn’t show the heavy snowfall and cold 

temperatures that blanketed the Northeast region.
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As we begin the New Year, 2015 will be remembered as a 
banner year for solar energy. We expect the final tally to 
show that new solar installations reached a record-breaking 
7.4 GW in 2015. And yet, that record is already looking like a 
distant memory, compared with what is to come. 

When you factor in all of the historic renewable 
energy events of 2015—extension of the solar investment 
tax credit (ITC), the global climate action accord struck in 
Paris and the finalization of the Clean Power Plan—there is 
tremendous momentum for transforming America’s power 
grid into one that is driven by 21st century technologies. 
And solar is leading the way.

Solar will quadruple in size to nearly 100 GW of total 
capacity by the end of 2020 from just more than 24 GW 
today. At that point, there will be enough solar installed 
to power 20 million American homes. There is no doubt 
that the enactment of a five-year ITC extension has put 
America’s solar developers on this strong growth path. 
When President Obama signed the bipartisan legislation, 
the solar industry stepped to the forefront of the 
conversation about clean American energy.  

Special to Solar Power World

Rhone Resch is the president and 

CEO of the Solar Energy Industries 

Association (SEIA).

By 
2021, 
solar 
generation will 
offset more than 
100 million metric tons 
of carbon dioxide a year— 
equivalent to the annual emissions 
of 27 coal power plants.

Here’s how the ITC will work. It 
involves a long-term extension for 
both residential and commercial solar 
users with a gradual phase down 
through 2021, as well as a permanent 
10% tax credit for commercial users.  

ITC Extension and Phase Down 
Schedule

• 2017—30% tax credit
• 2018—30%
• 2019—30%
• 2020—26%
• 2021—22%
• 2022 and beyond—permanent 10% 

for commercial credit

For the first time, the extension also 
allows for users to claim the credit as 
soon as construction of their projects 
begin, as long as the projects are 
placed in service by Dec. 31, 2023.

S P E C I A L  S E C T I O N

Rhone Resch

Why it’s just the 
beginning of 
America’s solar boom

U.S. Solar Industry Deployment and Employment
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Upon passage of the ITC, it was 
hard not to notice its relationship to 
the broader commitment in Paris by 
nearly 200 world leaders to reduce 
greenhouse gas emissions. I think 
it says a lot that U.S. policymakers 
returned from Paris and helped 
push a major pro-climate policy 
forward, as a first step in what 
will need to be a long-term 
commitment to clean energy.

Solar is an abundant source of 
energy and the extension of this 
policy will ensure that it remains 
competitive while technological 
advances move it closer to grid parity. 
And the timing couldn’t work out 
better. Extension of the ITC sets up 
a nice gliding path into the time at 
which power producers are going to 
need to start meeting requirements 
of the Clean Power Plan. At that 
point, solar will be producing 3.5% of 
America’s electricity with the potential 
to reach double digits from there. 

With the historic growth we are 
seeing right now in the industry and 
the promise of continued momentum, 
solar will make our nation proud and 
prosperous as a world leader in a new 
clean energy paradigm. This is just the 
beginning of the solar era. SPW
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We have known for decades the importance 
and benefits of solar power, evident by its rapid 
adoption. A new solar project was installed 
every two minutes in 2015. GTM Research 
forecasts that the U.S. solar PV market as a 
whole will grow 19% over 2014. These numbers 
seem impressive, but solar still accounts for less 
than 0.5% of the total electricity generation in 
the U.S.  So how do we take the market from its 
infancy to wide-spread adoption? 

To start answering this question, we must 
divide the solar market into two factions: 
the rated and unrated markets. Rated solar, 
encompassing any project where the 
purchaser of electricity has a public debt rating 
from agencies like Moody’s or Standard & 
Poor’s, is booming. This is because banks and 
other lending agencies providing capital for 
solar projects believe they will be repaid based 
on the borrower’s public debt rating. Examples 
include companies like Amazon, Apple and 
Google, which have invested hundreds of 
millions of dollars in solar to offset electricity 
at their offices and data centers. 

The unrated market, on the other hand, 
involves individuals, organizations and 
businesses that are too small or unknown for a 
public debt rating. Their assets largely remain 
a mystery to lending organizations, so capital 
to finance projects is slow to arrive. Examples 
include local businesses, school districts, 
homeowners and even municipalities. 

Sociologist E.M. Rogers’ Diffusion of 
Innovation Theory notes five distinct consumer 
segments that determine if a product or service is 
to become a phenomenon. 

The rated solar market currently falls into the 
Early Adopters category. According to Rogers, Early 
Adopters “represent opinion leaders … They are 
already aware of the need to change so are very 
comfortable adopting new ideas.” This describes 
companies like Amazon, Apple and Google. 

Unfortunately, the unrated market is only at the 
start of the curve in the Innovators stage. It hasn’t 
seen as much development because there hasn’t 
been an efficient way to assess risk without a public 
debt rating. But this market has a broad range of 
potential solar facilities that are prime for market 
explosion. Innovators, according to Rogers, “are 
venturesome and interested in new ideas. These 
people are very willing to take risks, and are often 
the first to develop new ideas.” 

So who are the Innovators? Innovators are the 
first nonprofits in a community that switch from their 
traditional utility electricity to a solar power purchase 
agreement, the solar installation companies 
that market to home 

S P E C I A L  S E C T I O N

How can PV become commonplace?

Megan Birney is the Director of 

Strategic Affairs at Wiser Captial.

Megan Birney

Early 
Adopters 

13.5% Early
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Laggards 

16%

2.5%
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Source: Everett Rogers Diffusion of Innovation Theory
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owner associations and private schools, 
and  investors that work to understand 
the unique aspects and immense 
potential in the almost 30 million small 
businesses nationwide. The unrated solar 
industry still needs more Innovators.

Gauging solar’s ease of adoption
Rogers’ theory goes on to discuss five 
factors that influence adoption of an 
innovation: 

1. Relative advantage: The degree to 
which an innovation is seen as better 
than the idea, program or product it 
replaces

2. Compatibility: How consistent 
the innovation is with the values, 
experiences and needs of the 
potential adopters

3. Complexity: How difficult the 
innovation is to understand and use

4. Triability: The extent to which 
the innovation can be tested 
or experimented with before a 

commitment to adopt is made
5. Observability: The extent to which the 

innovation provides tangible results

As the solar industry begins to move 
all market players further into the bell 
curve, keeping these factors in mind 
could mean the difference between 
a fast switch and market stagnation. 
Luckily, solar electricity has strong 
showing in three of the five categories. 
A refrigerator or air conditioner doesn’t 
know the difference between an 
electron from a solar panel and one 
from a natural gas-fired power plant, 
but a consumer’s balance sheet and 
conscious does. This means solar has 
a relative advantage over traditional 
fossil-based fuels. Additionally, solar 
is highly compatible with our existing 
infrastructure. We don’t need new 
fuel stations or appliances to accept 
the solar electricity. Lastly, solar is 
“observable”—the electricity produced 
has a direct dollar equivalent in terms of 

Everett M. Rogers, 2003. 
Photograph by Kim Jew Studio

www.vaisala.com/triton
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electricity savings or return on investment. You can’t see the 
electrons, but you can see the impact. 

Unfortunately, solar can seem complex to consumers 
and investors. For those who don’t understand the difference 
between a kW and a kWh, buying solar and comparing it to an 
existing electricity bill can be daunting. Even investors who have 
participated in the rated solar market have a difficult time with 
the unrated solar market without a third party to measure risks. 
Tariff flipping, grid interconnection, lack of standardization and 
transaction costs all add to the complexity. And in its traditional 
form, solar is almost impossible to “try” before you buy. 

Cementing the solar market in 2016
To spur adoption, the solar industry needs to focus on 
complexity and triability while using observability. Complexity 
can be tackled through standardization and marketing. All 
segments have benefited from contract standardization 
and the work of Solar Access to Public Capital (SAPC), 
though there is room for continued improvements. For 
the unrated market, standardization in risk assessment is 
imperative.  Tools like the Wiser Solar Asset Rating (WSAR) 
score allow investors to better access the risk and reward of 
projects. Through an automated process, WSAR calculates 
the bankability of a solar project and assigns a score (similar 
to a FICO score). This process can help investors become 
comfortable investing in a newer type of asset. 

As mentioned, triability is a tough factor for solar, but a 
study from Yale and New York University in 2012 showed that 
solar is contagious. The study found that a 10% increase in the 
number of people with solar in a zip code increases adoption 
by 54%. While it might not be as effective as trying a product 
before buying it, seeing solar in action boosts adoption. 
Additionally, the evolution of community solar, where a 
solar array is centrally located and individuals or businesses 
can buy-in, can lead to further adoption by those who are 
unwilling to purchase a system outright. 

These two issues can partly be solved by observability. The 
Early Majority need to “see evidence” and the Late Majority wait 
until it “has been tried by the majority.” Therefore it is of utmost 
importance to communicate the successes of solar. Investors 
want to see that money is safe, secure and supplying the return 
expected. Purchasers of solar electricity need to see the systems 
delivering savings and electricity generation, as predicted. By 
showing successful solar across the initial adopter categories, the 
later categories will be more willing to adopt solar and move the 
industry into the majority. SPW

To spur adoption, the solar 
industry needs to focus on 
complexity and triability 
while using observability

‘‘
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Tim Braun is the Director of Public 

Affairs at Clean Energy Collective

Tim Braun

Clean Energy Collective offers 
updates on shared solar
Though solar is becoming 
more mainstream than ever, 
there are still many who 
aren’t able to own their own 
solar array—mostly renters 
or those whose roofs don’t 
get enough sunlight or 
lack the structural integrity 
for solar. Yet, this potential 
market could be as much 
as seven times greater 
than that of those who can 
independently own rooftop 
systems. One solution with 
increasing momentum is 
community-shared solar. 
The driving principle behind 
community-shared solar, 
or “roofless solar,” as Clean 
Energy Collective calls it, is 
to make renewable energy 
affordable and available to all 
utility ratepayers regardless 
of customer type or property 
constraints. Following are 
four points contractors 
should understand when 
considering participation in 
community solar. 

The community-shared solar market is exploding
In its most recent report, NREL reaffirmed the potential for 
community-shared solar to serve as the dominant solar 
energy model throughout the country. The number of 
shared solar programs has grown from two in 2010 to more 
than 70 today, spanning more than 20 states with dozens 
of cooperative, municipal and investor-owned utilities—a 
collective capacity exceeding 170 MW. According to GTM 
Research, 21 MW of U.S. community solar came online 
in 2014, and it is forecasting that number to be 115 MW 
in 2015 and 534 MW in 2020. By 2020 shared solar will 
account for up to 50% of the U.S. distributed PV market, 
representing $8.2 to $16.3 billion of cumulative investment. 

Why is community solar growing?
The appeal of community solar—for both utilities and 
electricity ratepayers—is escalating, due to several factors. 
Unlike most independently owned models, community-
shared solar’s foundation is a mutually beneficial 
relationship with utilities and multiple customers. 
Community solar solutions are generally delivered 
outside a net metering framework, avoiding much of 
the angst over that mechanism. Economies of scale 
allow community solar to be offered at lower costs 
than individual solar systems. Beyond the feel-good 
reward, community solar offers a real consumer 
benefit in the form of a good financial payback, 
accelerating deployment even in markets with 
relatively low power rates.

Challenges of developing a community solar 
program
Community solar’s customer interface seems 
simple, but developing a quality community-shared 
solar program is challenging, requiring various 
experts and assets to effectively navigate the 
myriad complexities, including:

• Legal and tax structures
• Site development
• Equipment procurement and installation
• On-bill crediting
• Tax credits and incentives
• Consumer protections
• Marketing and sales
• Customer management
• Operations and 

maintenance 
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Successfully pulling these aspects together 
can be daunting with little room for short 
cuts. Yet these issues are surmountable, 
and experienced community solar solutions 
providers are available to do the heavy lifting.

 
Technology can help
Customer acquisition and retention is the 
cornerstone of a successful community solar 
project. Well defined and impactful messaging 
centered on the program’s value proposition 
is paramount for spurring awareness, 
interest and conversion. Not surprisingly, 
consumers respond more when presented 
with the savings potential from shared solar 
participation than the environmental benefit.

A good community solar solutions provider 
can help automate marketing with a specialized 
customer management system functioning 
as the “bridge” between the customer and 
the array. This helps shorten the sales cycle, 
increase customer engagement and satisfaction 
and lower administrative costs. 

A good community solar solutions provider 
can also introduce you to sophisticated software 

tools available for utilities, solar 
developers and other enterprises 
to successfully deploy and manage 
community solar programs alone, 
or with a development partner. These 
platforms can help lower risk, lower 
costs and provide higher customer 
satisfaction. New software as a service 
(SaaS) programs, like the Community Solar 
Platform offered by Clean Energy Collective, 
deliver a comprehensive suite of market-
tested tools and services that can manage the 
entire program, including facility management, 
customer engagement, on-bill crediting, system 
monitoring and O&M assurance. These services—
used comprehensively or in parts—fill the gaps 
for developers, EPCs and installers that lack the 
necessary expertise and field experience, simplifying 
the process, smoothing implementation and allowing 
for on-time and on-budget market deployments.

There is increasing demand for all types of solar 
products and programs. Because the addressable 
market for community-shared solar is so much larger 
than that of independently-owned rooftop, the future 
for this model is quite bright. SPW
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As the solar industry greets the new year with renewed 
optimism due to the eleventh-hour extension of the solar 
investment tax credit (ITC) in late 2015, industry participants 
are also looking to a number of other factors to promote 
growth of U.S. solar adoption in the coming years.

One of the strongest factors driving solar growth is falling 
costs. The solar industry is progressing steadily toward the 
Department of Energy’s 2020 SunShot Initiative goal of $1 
per watt for installed utility-scale solar PV systems. Similarly, 
residential and non-residential solar system prices declined 
more than 50% from 2009 to 2014, according to a recent 
Lawrence Berkeley National Lab study. While solar module 
costs have remained fairly stable since 2012, the industry has 
been persistently cutting balance of system costs, primarily 
those associated with customer acquisition, design, installation 
labor, permitting and inspection costs, and installer margin.

Rising efficiency of the cells themselves also feeds growth. 
Technological advances mean the same square-foot of solar 
panels now captures more power from the sun, providing 
greater energy output and thereby reducing the cost of each 
watt of electricity produced. The average watt of solar installed 
in 2000 yielded a conversion efficiency of just over 11%, while 
today’s solar cells typically yield between 15 and 20%. 

Solar energy companies are increasingly enhancing 
the solar value proposition by offering solar panels 
as part of a suite of products that may include battery 
storage, microgrids, and monitoring and control systems 
to manage the mix. These combinations of products may 
attract customers looking to manage power costs, quality, 
reliability and resilience. And similar to solar, complementary 
technologies’ costs are also falling. A recent IHS study reports 
average prices for lithium ion batteries fell 53% from 2012 to 
2015 and will likely drop another 50% by 2019.

The addressable market for solar power is also 
expanding. For potential customers who do not own their 

homes or have strong credit scores, available capital 
or adequate roof space, an increasing number can 

now invest in community-shared solar projects. The 
National Renewable Energy Laboratory (NREL) 

projects community solar installations could lead 
to cumulative U.S. PV deployment growth 

of between 5.5 and 11 GW from 
2015 to 2020. 

Marlene Motyka, Deloitte Transactions 

and Business Analytics LLP

Suzanna Sanborn, Deloitte Services LP

Increasing customer interest 
in solar is fueling growth in all 
market segments. Commercial and 
government entities are especially 
keen on “going solar,” as a growing 
number pledge to reach 100% 
renewable energy. A recent Clean 
Edge study says the primary reason 
is to save money, and locking in 
low electricity rates through solar 
power purchase agreements (PPAs) 
provides cost certainty. In 2015, 
California boosted its renewable 
portfolio standard (RPS) to 50% by 
2030, Vermont to 75% by 2032, and 
Hawaii to 100% by 2045. 

Longer term, one of the 
biggest boons for U.S. solar power 
will likely come as the 2022 to 
2030 compliance period for the 
Environmental Protection Agency’s 
(EPA) Clean Power Plan (CPP) 
approaches. The CPP seeks to 
reduce CO2 emissions from the U.S. 
power sector by 32% below 2005 
levels by 2030—and one of the 
three “building blocks” for reaching 
this goal is renewables. The plan is 
being challenged in the courts, but if 
implemented, states will be required 
to submit final plans by September 
2016, and solar power will likely be 
an important part of the mix.

Combined with the ITC 
extension, these trends will help 
ensure solar power’s share of the 
U.S. energy mix continues to grow 
in the next decade and beyond. SPW

S P E C I A L  S E C T I O N

Marlene Motyka

Suzanna Sanborn

Beyond tax credits: 
Six other factors 
spurring solar growth
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A vast solar market sector remains almost entirely 
underserved—communities at risk during a power failure 
could benefit greatly from resilient power applications that 
use a combination of PV and battery storage (solar+storage). 
Companies like SolarCity and Tesla have begun targeting 
residential customers with promises of Powerwalls for solar-
fueled backup power and Powerpacks for businesses to shave 
demand charges, but no major company has come forward 
to offer a solar and battery storage solution for the vulnerable 
communities truly in need of resilient power sources. These 
communities include affordable housing developments, 
assisted living centers and community facilities, including 
schools and recreation centers. The need for assured power 
is critical in an emergency so shelters, police and fire stations 
and communications hubs can continue 
to function during a grid failure.

These are not the types of facilities 
solar developers often think about 
for new project opportunities, but 
the market potential of resilient 
solar+storage should become 
increasingly clear. Unfortunately, 
there is not yet any clear market 
value for resilient power, but the 
social value is unmistakable. This is 
particularly true for those left 
stranded when disaster strikes, 
like the 80,000 public housing 

Seth Mullendore is a Project Manager at 

Clean Energy Group.

residents left without power in the 
wake of Superstorm Sandy in 2012, 
85% of whom ended up sheltering 
in place due to poor health, lack of 
mobility, fear or simply having no 
other place to go.

Of course, the economics of 
these solar+storage projects also 
plays a part in their development. 
Despite the fact that municipal leaders 
and affordable housing developers 
recognize the need for resilient power, 
there is a limit to how much they 
are willing and able to pay for it. This 
is where the added value of battery 

storage comes into play.
Clean Energy Group 

examined the economics 
of resilient solar+storage 
in multifamily affordable 
housing in its recent report, 

Resilience for Free. 
The report models 
the financial 
case for resilient 
solar+storage in 
three markets 
(Chicago, 

Seth Mullendore

Solar+storage 
market opportunity: 

Bringing reliable 
power to at-risk communities
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Washington, D.C., and New York City), finding favorable 
economics in each case, with 20-year internal rate of 
returns (IRRs) of 10%, 21% and 4%, respectively. 

The report tested potential outcomes without 
tax incentives. A 200-kW commercial solar project in 
Chicago had a 20-year IRR of less than 5%. However, 
with the addition of a 150-kWh battery, that shifted to a 
resilient 20-year IRR of around 6%. It’s clear that adding 
storage to solar projects can be quite beneficial. Now 
that the ITC has been extended, solar+storage makes 
even more economic sense. 

The key to success in these cities lies in the availability 
of viable market opportunities. Chicago and Washington, 
D.C., both lie within the PJM Interconnection territory, 
which has a thriving market for energy storage due 
to the structure of its frequency regulation market. 
Such market opportunities are expected to become 
increasingly prevalent as utilities and grid operators 
become more familiar with energy storage and are able 
to use the benefits these technologies can provide. In 
fact, California, Texas and New York are all currently 
exploring ways to allow distributed energy resources, like 
solar and storage, to generate revenue through providing 
grid services. These efforts, along with utility campaigns 
to transition away from solar net metering and toward 
new revenue structures, such as time-of-use rates and 
increased demand charges, will only increase the value of 
adding battery storage to solar installations.

But why focus on vulnerable communities? Aside 
from the obvious public benefit, the answer is opportunity. 
More and more states are recognizing the need for power 
resiliency and the importance of bringing these clean, 
resilient technology solutions to our most vulnerable 
and disadvantaged communities. Massachusetts, New 
Jersey and Connecticut have all implemented incentive 
programs to support resiliency in their communities. 
More states and communities are sure to follow as the 
devastating impacts of severe weather continue to mount. 
Additionally, the White House is taking a leadership role 
in bringing more solar to low- and moderate-income 
communities, and states like California and New York are 
ramping up their efforts as well. As more initiatives are 
developed and deployed, the economic opportunity for 
deploying resilient solar+storage will continue to grow. 

All of these factors are setting the stage for 
community resilient solar+storage to transition from a 
handful of one-off projects, to a standardized pipeline of 
affordable housing and municipal building portfolios. Solar 
developers would be wise to start taking a serious look at 
resilient solar+storage applications for communities now.

For more information about resilient power, visit 
resilient-power.org. SPW
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For the solar industry, 2016 will be one for the 
record books. Greentech Media Research and the 
Solar Energy Industries Association are anticipating 
that, while 7.4 GW of solar PV will have come online 
in the U.S. in 2015, installed capacity is likely to 
double to more than 15 GW in 2016.

That’s great news for solar installers. With that 
opportunity, however, comes the responsibility to 
maintain a laser focus on quality, safety and cost 
reduction. By focusing on those three areas of 
business, the industry may successfully navigate 
through the expected tremendous surge in activity 
in 2016 and the future industry boom.

Maintaining high standards for quality and 
safety while simultaneously eliminating cost may 
sound like an impossibly high bar in a world where 
higher quality is often accompanied by a higher 
price. But, in fact, it simply requires standardization. 

Standardization in practice
Standardization is an approach used by other 
industries to achieve meaningful efficiencies 
in materials and cost, while building customer 
loyalty. At the turn of the 20th century, 
Henry Ford famously introduced the concept 
of standardization with the design and 
manufacturing of his Model T automobile. The 
Model T was simple, affordable and built to last. 

There were no fancy 
options, and it was 
only available in 
black. Sales surpassed 
expectations and, 
in an era when 
hundreds of car 
makers were 
competing for 
attention, the Model 
T eventually captured 
60% of the market. 

Derek Noble, National Sales Director, 

Light Commercial, SunPower.

Similarly, Southwest Airlines has carved a 
uniquely successful niche in its market by using just 
one model of aircraft, the Boeing 737. This allows 
Southwest to train its maintenance personnel on 
the mechanics of just one kind of airplane, and 
to achieve economies of scale from the tools 
and parts required to service that one model. 
Southwest pilots and flight attendants are well 
versed in the operations and procedures aboard 
any Southwest airplane they fly. Standardization has 
allowed Southwest to achieve 42 consecutive years 
of profitability, an unprecedented record in the 
brutally competitive airline market.

Standardization in solar
Today there is a dizzying range of solar 
technology products available to solar 
customers. Understanding the features and 
specifications of various panels, mounting 
systems and electrical systems requires a great 
deal of research and experience in the field. 
Nevertheless, customers expect their installers 
to provide expertise and counsel on the broad 
array of complex system components available, 
as well as impeccable workmanship, while 
minimizing labor and system costs. 

For the sake of quality, safety and 
continued cost competitiveness, it’s time for 

Derek Noble

The industry needs product 
standardization to further decrease costs
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Today there is a 
dizzying range of 
solar technology 
products available 
to solar customers. 
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Solar in the 
U.S. has grown 
tremendously over 
the last decade.

‘‘the solar industry to standardize. 
SunPower offers an example of 

standardization in solar with its Helix, a 
fully integrated system for commercial 
customers. Helix is designed with 
standardized, modular components that 
speed installation, enhance performance 
and safety, and are built to last. Including 
integrated cable management and 
SunPower modules, Helix also features: 

• A mounting system that cuts down 
panel installation time, minimizing 
business disruption and reducing 
labor costs. 

• A plug-and-play power station that 
includes the inverter, AC combiner, 
eBOS mount, DC branch and AC 

whips. All wiring is completed in the 
factory, reducing labor costs during 
installation, eliminating wiring errors 
and enhancing safety.

Standardizing these components 
eliminates the inefficiencies and added 
costs of complex system design. 
SunPower made the complex simple.

Solar in the U.S. has grown 
tremendously over the last decade. 
Along the way, there have been a variety 
of technologies and business models, 
and the industry has matured. The U.S. 
now has a good understanding of how 
solar power systems must be engineered 
to deliver the performance customers 
expect and support the growth of 

businesses. Standardization 
is the key to further 
advancements in quality, 
safety and cost reduction. 
With standardization, solar 
will continue to advance 
as a reliable, mainstream 
energy source in 2016 and 
beyond. SPW
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Many state policies create a friendly 
environment for solar businesses, but what 
happens when laws change in ways that are 
not helpful? How do you keep your company 
from suffering financially?

Hawaiian contractor RevoluSun found itself 
in this situation after Hawaii’s utility changed its 
net-metering policy. The contractor realized its 
best business move was to expand its offering and 
provide a holistic approach to energy 
generation, consumption behavior, 
energy storage and interactive 
technology throughout the home. 

Hawaii’s changing solar policy
Today, Hawaii has installed roughly 
one solar panel (312 W) for each 
resident—seven times higher than 
the national average, according 
to a recent report by Environment 
America. Hawaii’s aggressive 100% 
renewable energy goal is in part 
a recognition of the island state’s 
vulnerability as an isolated landmass.

Until recently, Hawaii had a successful 
net energy metering (NEM) program. The 
program, like others across the country, credits 
homeowners at the full retail rate price for the 
rooftop solar energy fed into the utility’s electric 

grid. This NEM program incentivized 
the growth of an 

Chief Innovation Officer of RevoluSun

extensive solar industry for seven years. 
In October 2015, the Hawaii Public Utilities 

Commission (PUC) abruptly terminated the 
NEM program and unveiled two new residential 
solar interconnection programs. According to 
the PUC filing, the change was “necessary to 
ensure a smooth transition to a re-designed 
market-based structure for distributed 
resources in Hawaii.”

But  the new programs drastically cut the 
value of exported solar power by roughly half of 
what the original NEM program offered, forcing 
the solar industry and consumers to quickly adapt 
to dramatically different and less predictable rules.

Developing a “Plan B” from strengths and values
RevoluSun realized that a changing solar 
landscape meant the firm needed to evolve, so 

it looked inward to chart its course 
ahead. RevoluSun 

Eric Carlson

Diversification can soften the blow of 
changing regulations

S P E C I A L  S E C T I O N

The change was 
‘necessary to ensure a 
smooth transition to a re-
designed market-based 
structure for distributed 
resources in Hawaii.’

‘‘
RevoluSun’s "Innovation 

Center" is a showroom 
where both homeowners 

and design professionals 
can explore all the 

products and services 
the company 

offers.
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is in the solar 
business because 
it understands 
how critical 
renewable energy 
development 
and improved 
efficiency are 
to addressing 
the threat of 
climate change. 
The company’s 
owners also have 
an extensive 
background in 
residential construction and 
home energy services. RevoluSun knew 
its team’s strengths and values would 
allow it to gain lifelong customers by 
offering other products and services. 
So in 2014, RevoluSun launched its 
Smart Home line of products, drawing 
on its experience with more than 
6,000 customers to determine what 
homes needed most and what could be 
installed without PUC or utility approval.

RevoluSun’s Smart Home line 
initially included products for advanced 
sustainable home technology, such 
as EV charging stations, solar water 
heaters, energy-efficient house fans and 

lighting, and even security solutions. The 
company is now expanding to traditional 
residential construction offerings, such 
as roofing and air conditioning.

Also, Hawaii is currently facing 
a 66,000 housing unit shortage and 
recently legislation was passed to 
allow homeowners to build Accessory 
Dwelling Units (ADU’s) to help fill it. The 
ADU’s can range from 400 to 800 sq ft. 
depending on the lot size. RevoluSun is 

unveiling 
a line of pre-designed 
units, that can be added to a existing 
home for either rental income or used 
as a “mother in-law” suites.

In 2015, RevoluSun designed and 
moved into a showroom where a curated 
collection of Smart Home products is on 
display. The space offers a one-stop shop 
and gathering place for eco-conscious 
homeowners, architects and residential 
home developers to meet and collaborate, 
while those interested in solar can also 
learn more about the latest in PV solar 
options and financing.

Results of diversifying
RevoluSun’s old and 
new customers have 
enthusiastically embraced 
its smart home vision.  
By offering Smart Home 
products, RevoluSun 
has cast a larger net for 
customers and, in addition 
to growth in Smart Home 

products sales, it has also seen the benefit 
to its core PV business. RevoluSun’s PV 
sales more than doubled in 2015. The 
company attributes much of that success 
to its reimagined approach to PV and 
Smart Home integration. The products not 
only save clients money, but also make 
their homes a healthier, more attractive 
and comfortable places to live.

Traffic in RevoluSun’s showroom 
continues to grow month after month. 

The 
space is now 
seen as a valuable resource for 
the local design community. Architects 
and contractors send their clients to the 
showroom to see all the products offered.

A growing trend for success
Having a more holistic approach to 
the home’s energy needs is something 
most at RevoluSun always wanted to 
do. The pressure to diversify its business 
pushed it to pursue this passion. Laying 
out the plan with the team for a more 
robust product offering has built a 
greater level of security for RevoluSun 
employees. It also provides more 
avenues to grow into new positions 
as the business continues to evolve. 
In addition, RevoluSun hired more 
specialists to help meet the demand for 
new projects.

RevoluSun represents the evolution 
of the solar industry into a service provider 
that offers much more than just energy 
production. PV as a specialization was a 
result of a nascent industry trying to keep 
up with pent-up demand. As PV becomes 
increasingly common for households, 
it will become just another product in a 
broader home improvement and building 
portfolio geared toward harnessing 
renewable energy and reducing energy 
usage wherever and whenever possible 
for every element of the home. SPW

RevoluSun’s old and 
new customers have 
enthusiastically embraced 
its smart home vision.‘‘

One of the additional products 
RevoluSun offers is an EV 
charging station for home 
installation.
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Effective cash flow forecasting is the difference between a 
business owner simply tracking money coming in and going 
out and instead using cash flow management to support 
business strategy and avoid need-solution scenarios that 
result in piecemeal financial planning.

Cash flow management is particularly important for solar 
developers, whose business models have to account for a 
significant gap in time between investing in a project and 
seeing a return on that investment.

Basic cash flow management starts with forecasting. 
Below are three steps to set up a cash flow forecast:

1. Find the right method: 
 
• Simply put, the right cash flow forecast method is one  
   business owners understand and trust, whether that  
   system is automated or based on manual data input. 
• Be sure the cash flow forecasting method is paying off in  
   terms of reduced borrowing costs or reduced effort.  

2. Determine forecast objectives, such as: 
 
• Cash flow drivers—events or circumstances that have  
   greatest impact on cash flow or take business owners by  
   surprise. 
• Determining cash flow surpluses or deficits. 
• Estimating bank account balances needed to avoid  
   overdraft fees and make the most of earning credits. 

3. Understanding data patterns for more 
effective cash flow: 
 
• Data pattern analysis involves pulling together data— 
   actual cash flows from bank statements, information  
   about upcoming cash events and the relationships  
   between business events and cash flow—and looking for  
   trends and patterns. 

Here are three steps toward effective cash flow 
management for solar development:

Joe Paterniti is the Enterprise Manager 

of Energy Efficiency-Renewables at 

KeyBank

1. Have a thorough 
understanding of a 
project’s total cost and 
sale price to accurately 
calculate profit. Things to 
consider: 
 
• The cost to finance the project, 
such as loan interest. 
• The cost to find a buyer. 
• Hard costs, such as             
  components, and soft costs,  
  such as labor. 
• Costs to store equipment and  
   transport workers if the  
   project is remote. 
• Permitting costs. 

2. Know the project 
cost cycle. A solid 
understanding of how 
you move cash might help 
you negotiate terms with 
your suppliers, banks and 
customers. It’s a good idea 
to map out funds, from 
the cost to acquire the 
sale to payment in full: 
 
• Know when loan payments are due. 
• Know when suppliers are      
  due payment for important  
  components such as inverters,  
  panels and racking. 
• Know when workers need payment. 

S P E C I A L  S E C T I O N

Joe Paterniti

6 tips for better 
money management

Photo courtesy of istockphoto.com
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3. Optimize your cash flow by 
finding the most efficient 
way to process transactions: 
 
• Digital banking can allow you  
   to make deposits and payments  
   more promptly than relying  
   on mail. Digital banking can also  
   free up personnel for other,  
   more important work. 
• Weigh the benefits of paying  
   cash up front in conjunction  
   with supplier discounts, versus  
   borrowing money.

This article is designed to provide 
general information only. Information 
and recommendations contained here 

have been compiled from sources 
believed to be reliable and represent 
the best current opinion on the 
subject. KeyBank does not make any 
warranties, express or implied, from 
the use of the information contained. 
We recommend that you seek the 
counsel of an attorney, accountant, 
or other qualified professional 
regarding these matters and their 
applicability to your situation.

All credit products are subject 
to credit approval. KeyBank is 
Member FDIC. SPW
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Jim Kurtz

Jim Kurtz is the president of 

RER Energy Group.

Coaching the community 
through issues and concerns

RER Energy Group
Reading, Pennsylvania
By Kelly Pickerel, Associate Editor 

“When we started our company, we called ourselves RER 
Energy Group; we did not call ourselves RER Solar. We did that 
because we were expecting to be more involved in other types of 
renewable energy systems,” said Jim Kurtz, president of RER Energy 
Group, a solar contractor based in Reading, Pennsylvania. He said 
the company has kept the original non-solar name even though 
its completely immersed into PV, working throughout the U.S. and 
recently expanding internationally.

 “The reality is, the technical simplicity of solar and the reliability 
of it just makes it such a driving force, a reliable source and a valuable 
source of energy,” Kurtz 
said. “We are quite 
bullish on solar. We see 
continued rapid growth 
for many, many years.”

RER Energy Group 
spun out of electrical 
contracting firm Reading 
Electric Motor Services in 
2009, when the company 
saw growth opportunities 
in a new industry. Currently working on systems throughout the 
Northeast and a community solar project in Iowa, RER mostly installs 
larger commercial, industrial and municipal projects. This past year, 
RER opened an office in Mexico to begin operations in Latin America. 

While RER is lucky to have projects across the continent, Kurtz 
said it’s sometimes difficult to deal with so many different players.

“There really is no one solar industry per se,” he said. “There are 
50 states; there are 50 different types of plans from that perspective. 
Then you have the different utilities within each state. Then you 
have all the permitting organizations within each different area. 
Complexity is something that’s unfortunate. There needs to be 
simplification and standardization on the permitting side for sure. We 
try to work with organizations for communication there.”

Kurtz said RER also really focuses on educating the public on the 
benefits of solar. 

“We’re all in the solar industry, which really means we’re 
in the education industry,” he said. “Solar is unfortunately a 
bit too complicated. We find it very helpful to work with local 
organizations—trade organizations in the solar industry, engineering 
associations, electrical contractor associations, school associations, 
farmer associations. It’s about getting the word out.

The reality is, the technical simplicity of solar and 
the reliability of it just makes it such a driving 
force, a reliable source and a valuable source 
of energy. We are quite bullish on solar. We see 
continued rapid growth for many, many years.
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“It’s a team sport, the solar industry. You need a lot of 
people involved to get any one project done. We incorporate 
as many people as possible in the local area for education and 
to get involved in the project going forward.” 

RER works with a separate financing company, 
Sunvestment Energy Group, to further bring more helpful 
information to solar customers. 

“We saw that the third-party financing space offers very 
attractive returns. We worked with the Department of Energy 
and got a SunShot grant to create a platform that allows local 
investors, people involved with the site host, to get involved 
in the financing to keep more of the benefits on a local basis,” 
Kurtz said. “We try very hard to understand the client and tailor 
a solution that is best for them.”

Kurtz said the best part about the solar industry is 
getting all the puzzle pieces to fit together and overcoming 
various challenges. 

“That’s what makes this rewarding,” he said. “There are policy 
battles, there are all kinds of challenges. But when you have 
customers who are pleased and they give you referrals, 
you’re helping people. It makes you feel that 
you’re really producing something 
for the greater benefit for 
society.” SPW

We’re all in the solar industry, 
which really means we’re in the 
education industry.
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S P E C I A L  B U S I N E S S  S E C T I O N

C A U T I O N C A U T I O N C A U T I O N C A U T I O N C A U T I O N C A U T I O N

Are you setting your own trap?

Whether you’re travel ing in tough or unstable terrain 

is  i rrelevant i f  you’re s imply not f i t  enough to even be 

taking on the chal lenge. Are you making any of these 

fundamental  mistakes that could cost you your business?

HIGH COST OF SALES.  I f  you don’t  get enough leads, 

don’t  win enough deals you go after,  or s imply spend 

too much t ime hunting small ,  hard-to-catch game, the 

cost of customer acquis i t ion can deal  a fatal  blow. 

POOR WORKMANSHIP.  A shoddy job can cost you in 

rework,  in bad word-of-mouth,  even in legal  fees.

LOW QUALIT Y MATERIALS.  Repair ing bad equipment can 

eat away margins after you thought a job was f inished.

OVER-COMPLICATION.  I f  you try to be expert  in 

every brand of equipment,  or spend a lot of t ime 

customizing design options…chances are your crew 

wil l  never be great and neither wi l l  your margins. 

CASH FLOW CHALLENGES.  Even i f  business is 

growing, i f  money goes out faster than i t  comes in, 

your cash f low can strangle your company.

Source: This information 

was taken from 

Enphase’s Solar Survival 

Guide available at 

www.enphase.com/

solarsurvival.

The solar market is tough, but Enphase recently 
published a guide to help navigate challenges. 
We’ve illustrated some of the business advice in 
the infographics below, so you can tear this page 
out for handy thoughts when you need them. 
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The most effective companies have a clear 
target. Your management team needs to 
be united on the answers to fundamental 
questions. Do you want to:
• Grow where you are or expand into new 

locations? 
• Compete primarily on quality or price? 
• Sell residential, commercial, or both? 
• Specialize in solar or offer related services 

such as roofing or energy efficiency? 
• Connect customers with loans, or offer leases?

Once you are clear on the destination, 
determine what, if anything, needs to 
change to get you there. Do you need to: 
• Lower the cost of installation? 
• Reassess vendors used and technology 

installed? 
• Divest, outsource, or close some lines of 

business? 
• Retrain staff or hire people with new skills? 
• Just say no to potential customers that 

are not in your target market?

When the goal is to streamline everything, you need to 
pick one place to begin. Look at the distance between 
where your company is and where you would like it to 
be and ask: 
• Are the biggest challenges we face in the office, 

warehouse, or on the jobsite? 
• Do we struggle more with finding leads or winning bids? 
• How close are we to reaching the goal of one-day 

installations? 
• How much are we spending on managing existing 

installations?
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Three STEPS TO A BETTER BUSINESS
?

CHOOSE YOUR 

DESTINATION
MAP YOUR ROUTE

START 

THE TRIP

YOUR SOLAR TEAM!

YOUR SOLAR 

TEAM!

1 32

Source: www.enphase.com/solarsurvival.

Made in the USA  www.pika-energy.com / sales@pika-energy.com  / (207) 887-9105

The simple solution for solar + storage
High-tech. Not high-touch.

The Pika Energy Island™ 
Seamlessly connect solar, storage, loads and the grid using 
our smart 7.6kW islanding inverter. Grid sensing capability, 
Rapid Shutdown compliance and web monitoring included. 

The Pika Energy Island offers fast, simple installation 
and 120/240V islanding for critical loads support with 
no autotransformer.
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P V  C O N F E R E N C E
&  E X P O

Same great conference.
Brand new name.

Solar Power PV Conference & Expo (formerly known as PV America) heads 
back to Boston to kick off the 2016 year! This is your first opportunity to 

connect with the PV industry in the Northeast.

February 24-25, 2016 • Westin Boston Waterfront • Boston, MA

Why attend? To ...
 Discover the policy, technology, business, and scientific trends that are impacting the   
 region through timely education
 Identify innovative PV solutions to be more competitive
 Connect with thousands of your peers that are active in the PV market—including nearly  
 60 exhibitors—and more!

Learn more and register at www.events.solar

Powered by:

PV America 1-16.indd   1 1/25/16   9:19 AM



Having wrapped the greatest year on 

record for solar PV, topped off with the 

surprise extension of the solar federal 

investment tax credit, expectations 

and enthusiasm for the U.S. solar 

industry have never been higher.

This level of success wouldn’t be 

possible without the innovation, 

ingenuity and determination of 

the people who drive it: leaders. 

These individuals and companies 

are working for the growth of the 

entire solar industry.

The future of the industry will 

build on the foundation of 

today’s efforts. Solar Power World 

would like to acknowledge such 

achievements on the following 

pages. These accomplishments in 

racking-and-mounting, inverters, 

modules and more are what drive 

those gigawatts and create jobs.

We think they deserve recognition 

from you, too. Vote online for one 

or more of the companies listed 

through October.
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Nominate the company you think has provided leadership in the solar industry.

2016
[ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]

I N T R O D U C T I O N

solarpowerworldonline.com/
leadership

Nominate the company you think has 
provided leadership in the solar industry.

VOTE ONLINE
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Applied Energy Technologies
22367 Starks Dr. 

Clinton Township, MI 48036

586.466.5073

F: 586.466.5074

aetenergy.com

2016
Applied Energy Technologies (AET), a 

leading provider of world-class solar 

mounting solutions, delivers top 

quality engineering, manufacturing and 

installation (EMI) services for bankable 

utility and commercial-scale solar projects. 

AET’s high quality ECO line of racking 

products includes rooftop and ground 

mount solutions. With more than 30 

years of product development and 

engineering experience,  AET creates 

mounting solutions that stand up to harsh 

environmental conditions, meet tough 

budget constraints, and are fast and easy 

to install. For more information, visit: http://

aetenergy.com/.  

1) Ultra-Competitively Priced
AET is an industry-price leader. Its cost-
competitive ECO line of high quality rooftop 
and ground mount solar racking systems have 
met the budgets of industry-leading developers.

2) High Quality Rooftop and Ground 
Mount Racking Systems
AET believes that design innovation and cost 
control go hand in hand. Its fully galvanized steel 
systems are wind tunnel tested, UL listed and 
come with a 25-year limited warranty.

3) On Deadline, Every Time
To highlight its successes, AET delivered its 
racking system for a:

- 30 MW project in 6 weeks
- 7 MW in two weeks
- 3 MW in one week

AET’s world-class manufacturing facility in 
Maumee, Ohio operates based on a highly-
efficient supply chain management process.

4) Unrivaled Service
As an end-to-end service provider, AET 
manages every aspect of project installation and 
ensures the highest standards are met in terms 
of product, workmanship, customer service 
and support for the duration of the project and 
beyond.

5) Track Record
With 100% on time delivery, 100% on budget 
and zero warranty claims, AET stands behind 
its promise that projects will be delivered on 
time, on budget, and meet or exceed customer 
expectations.

[ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
ADVERTISEMENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Why AET is Preferred by Industry-Leading EPCs 
and Developers
With more than 300 MW under its belt, AET is proud to have been vetted and met the high 
standards required by some of the foremost leaders in commercial installation, utility-scale project 
development and panel manufacturing. 
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Affordable Solar Distribution
4840 Pan American East Fwy NE

Albuquerque, NM 87109-2220 

Toll Free 1.800.810.9939

Domestic 505.244.1154

International +1-505.244.1154

Fax 505.244.9222

affordable-solar.com

2016
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Affordable Solar Distribution, anchored 

in Ontario, CA, designs and distributes 

renewable energy systems for residential 

and commercial use domestically and 

internationally through distribution locations 

across the country and in Puerto Rico. 

Affordable Solar is committed to helping 

partner contractors grow their business by 

offering innovative trade credit solutions, 

giving the best value on high quality solar 

energy system components, and providing 

business solutions that enable installers to 

increase their local market share. 

Why we are a leader: 
Affordable Solar Distribution is a diversified company that has been in the solar industry for 
nearly two decades, remaining profitable year after year. Our company has built a sustainable 
business model based on two key components, bankability and customer service. Our product 
line is comprised of manufacturers with diversified business models and extensive experience in 
manufacturing. The manufacturers that we represent are going to stand by their promises, honoring 
their warranties and delivering product on time.

At Affordable Solar, we work with our partners to achieve their goals because we understand that 
distribution isn’t just about selling inverters and modules and racking. Our commitment to customer 
service is exhibited by our obsessive focus on helping our contractor partners grow their businesses. 
We recognize that their growth is the key to ours. Our partners benefit from our culture of superior 
customer service that permeates throughout the organization and prevails all the way to people 
loading installation trucks on a daily basis.

We know our partners need competitive financing and credit to fuel their growth, therefore we offer 
an unlimited line of credit through our Direct Pay program. Our Direct Pay program has a variety of 
financing partners that provide options for nearly every type of customer our installers have.

After 18 years in business, Affordable Solar Distribution knows what it takes to run a successful 
installation company better than any other distributor. We have successfully grown countless small 
installers into market leaders and we make it easy for installers to do business with us. We are more 
than a distributor, we are a business partner.

[ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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APsystems
600 Ericksen Ave NE | Suite 200

Seattle, WA 98110

(844) 666-7035

APsystems.com

2016
APsystems is a global leader in the 

development, manufacturing and marketing 

of microinverters based on its proven, 

leading-edge solar technology. APsystems 

USA is based in Seattle.

You already know APsystems microinverters as 
the most powerful, reliable units on the market.

You may not know they’re built around powerful 
and flexible Field Programmable Gate Arrays 
(FPGAs) – a software solution to solar inversion’s 
hardware challenge.

This FPGA topology allows APsystems to 
manufacture and market its product line 
highly efficiently and at installer-friendly price 
points, while maintaining consistent, long-term 
profitability in a dynamic marketplace. 

Because the chip does so much of the work, 
APsystems microinverters have about 30 
percent fewer components than competing 
brands, leading to higher reliability and lower 
costs at every point in the production and 
distribution chain. 

Multi-module offerings like the flagship YC500 
microinverter and new YC500i (featuring a  
trunk cable with integrated ground, new for 
2016) compound the savings for customers, as 
fewer units need to be shipped, warehoused 
and installed per array. 

Development of the new YC500i and other 
upcoming product releases underscores 
APsystems’ commitment to solar microinverter 
technology and the fast-growing MLPE 
segment.

With a broad and growing product portfolio, 
APsystems offers installers smart, affordable 
microinverter solutions, plug-and-power 
features and hassle-free installation. 

Now the secret’s out.

[ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

The secret behind APsystems’ success.
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Aurora Solar Inc.
165 University Ave Suite 6 

Palo Alto, CA 94301 

hello@aurorasolar.com

www.aurorasolar.com

2016
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Aurora Solar’s one-stop software platform 

allows a user to quickly build complex 3D 

models, perform detailed shading analysis 

of a site, and automatically create full system 

designs in just a few clicks. Aurora easily 

generates NEC compliant designs and their 

associated electrical one-line diagrams. 

Inbuilt financial simulations produce a 

detailed cash flow model and investment 

summary. To tie everything together, Aurora’s 

software can create fully customizable 

proposals, with uploaded logos, photos, and 

charts, as well as 2D and 3D viewports.

Aurora offers the most comprehensive and 
advanced software platform for the design 
and sale of solar installations. It is used by many 
of the US’ top solar installers in their day-to-day 
operations. It was created from the realization 
that it was needlessly cumbersome and time-
consuming to have to use many different tools 
to work on a single solar installation. Aurora’s 
innovative workflow encompasses all of the 
steps needed to go from an address to a 
completed solar design, financial analysis, and 
sales proposal in next to no time.

Creating a design and modeling an installation 
is easy and robust. Users can perform detailed 
shading analysis and get shade measurement 
directly in the application, drag and drop 
components to create system designs, and 
automatically generate single line diagrams. 
All designs are automatically checked for 

compliance with electrical constraints, industry 
best practices and NEC rules.

Automated financial reports allow users to 
quickly determine the viability of a project 
and easily model many of the most popular 
financing structures. Financial models take into 
account the energy profile of the project and 
calculate accurate and dynamic visualizations 
of financial information like cash flows, payback 
period, LCOE and bill savings.

Finally, everything can be tied together with 
compelling sales proposals. Using the project 
and design data already created in Aurora, sales 
proposals automatically pull in custom project 
and client data, 3D visuals, and financial analysis 
into any number of clean and professional 
templates, guaranteeing a consistent, yet 
customized experience for all clients.

[ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
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AXITEC, LLC
75 Twinbridge Drive, Suite E

Pennsauken, NJ 08110

Phone 856.813.9386 or 856.701.2187

info@axitecsolar.com 

axitecsolar.us

Headquartered in Germany, AXITEC has 

been one of the qualitatively leading global 

manufacturers of solar panels since its 

establishment in 2001. German experience 

met  U.S. dynamic in 2012 when AXITEC 

USA was established. The core competence 

of both companies comprises the complete 

process chain for solar modules from 

development and manufacturing through 

quality assurance to sales and service. With 

14 years of manufacturing experience, 

AXITEC has proven itself to succeed while 

withstanding many changes throughout the 

global PV market.

High Quality German Engineering
AXITEC uses the highest quality German engineering while manufacturing solar panels.  With 
industry leading testing results and certifications, AXITEC tirelessly looks to improve all aspects 
of engineering.

Innovative New Technology
AXITEC recently partnered with SolarEdge to manufacture the AXIplus module, which includes a 
built in SolarEdge DC optimizer in the junction box.  

Product Versatility
Our polycrystalline and monocrystalline modules come in multiple different sizes and designs.  
From black frame to silver frame, we have the most cost efficient module to benefit any size 
installation.

Great Partners
AXITEC partners with some of the leading global distributors in the solar industry.  Through 
these distribution channels AXITEC is able to reach any level of installation providing a seamless 
transition to the completed project.    

With headquarters in Germany, AXITEC had the advantage to first hand be a part of the 
exponential growth in solar for the European market in recent years.  As the industry evolves, 
and different parts of the globe begin to benefit more and more from solar, AXITEC uses their 
vast experience and knowledge to contribute throughout the world. This strong foundation is 
what sets Axitec apart as a top solar panel provider as the US Market continues to flourish.
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Backwoods Solar Electric Systems
1589 Rapid Lightning Road Sandpoint, 

Idaho, 83864

208.263.4290

backwoodssolar.com

Backwoods Solar is one of the most trusted 

suppliers of solar, wind, and micro-hydro 

power systems components in the United 

States specifically dedicated to serving 

homes, villages and communities so remote 

that access to utility lines is not practical. 

We want your systems to last and we stand 

by the quality components we stock. We 

have nine solar electric specialists offering 

personalized attention to self-reliant home 

owners who choose and install their own 

power systems, as well as larger installers 

doing off-grid battery based and grid-

connected solar around the world. 

Helping you to have the power you need 

when you need it.
For close to 40 years, Backwoods Solar has been an off-grid focused solar, wind and micro-hydro 
system designer and supplier based in a remote part of Idaho. The Company was founded in 1978 
after the previous owners installed their own off-grid photovoltaic system at their mountain home. 
Backwoods has quickly grown to become one of the most trusted off-grid suppliers in America, 
helping rural homeowners and small installers across the country by designing and providing support 
throughout the lifetime of the systems. In the last 10 years, we have expanded into international 
markets, with customers across the globe, from rural villages to remote telecommunication sites, 
helping supply products to assist in water pumping, communications, lighting, and emergency 
outages. We have helped design and supply products for roughly 35,000 full-scale off-grid systems 
worldwide. Our off-grid battery expertise is also used to help design grid-tied systems that 
incorporate both the features of utility net metering, with the convenience of battery back-up when 
outages happen. What makes us unique is that our technicians live in homes that get their power 
from the wind, water or sun using the products we sell in our catalog. Our team personally answers 
all letters, emails, and calls during business hours, to help with your questions and equipment needs. 
Your questions will get answered and your needs will be met. It is our earnest goal to leave you 
completely satisfied. 

www.backwoodssolar.com

Backwoods
 Solar
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Baja Construction Co. Inc.
Corporate Headquarters:  

223 Foster Street  

Martinez, CA 94553

T: 1-800-366-9600

F: 1-925-229-0161

bajacarports.com

Vertical Integration from Design to 
Installation of Customized Solar Projects

Baja Construction Co. Inc. specializes in 

designing, engineering, supplying, and 

installing high-tensile, light-gauge steel Solar 

Support Structures that exhibit both high 

quality and cost-effectiveness. Our ability to 

customize solar projects allows our clients 

to provide highly versatile assets to their 

end users. All of our projects are tailored 

to optimize specific structural objectives 

for commercial, municipal, and residential 

developments. These projects can include, 

but are not limited to, Solar Carports, Ground-

Mounts, and RV/Boat Storage as well as Solar/

EV Charging Stations and Mini Storage. 

After 34 years in business, Baja Construction 

has perfected the craft of optimizing the 

“Design to Implementation” process, which 

has resulted in Baja being a leader in the solar 

industry and provided invaluable support to 

our clients nationwide.

BAJA CONSTRUCTION CO. INC | is a California Corporation established in 1981 and serving the 
entire United States, Canada, Mexico as well as Puerto Rico and all of the Caribbean Island region. 
Our professional staff provides Design, Engineering and Turnkey Construction services for Solar 
Support Structures to a wide range of public and private clients on all types of projects.

Baja Construction was created with the desire to better serve the Client by being a “project 
advocate” preforming with the Client’s best interest in mind. We are committed to quality and 
efficiency, which we have incorporated it into our core principles. We are proud of our service, 
preformance and turnkey approach that allows for us to assist our clients every step of the way and 
demonstrates our commitment to quality construction and client satisfaction. One of our greater 
accomplishments has been maintaining a strong, nationally recognized business reputation and 
having the known ability to meet our clients’ varying needs, which results in consistent repeat 
business and sets us apart from our competitors.

THE MISSION OF BAJA CONSTRUCTION CO. INC | To provide the highest quality construction 
services and products to all Clients including Municipalities, Agencies, Developers, Designers, and 
Contractors. In other words...all Project Shareholders. We help clients achieve goals related to their 
project in a creative, cost-efficient, and customizable manner by applying effective construction 
management and sustainable construction techniques to the planning, design, engineering and 
construction of projects from inception to completion for the purposes of controlling time, cost, and 
quality while enhancing the quality of life and the environment.

6 6  SOLAR POWER WORLD       1 • 2016        www.solarpowerworldonline.com

Baja_SPW16_V3.indd   66 1/26/16   10:01 AM



2016 [ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
ADVERTISEMENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Chint Power Systems America
7060 Koll Center Parkway #318

Pleasanton, CA 94566

AmericaSales@ChintPower.com

HOTLINE:  855-584-7168

www.chintpowersystems.com

Inverter Leadership - Lowering Your Costs

Reducing the cost of solar is what we do. 

Generating “Value.” is what you can expect 

from CPS America, part of the $5 billion 

dollar Chint Group. With solar inverters 

installed in 23 countries and over 1.5 GW of 

production including residential, commercial 

and utility scale applications Chint has the 

scale to drive costs down – leading the 

industry to new inverter cost benchmarks.

Inverter Leadership - High Performance

And, just when you recover from 

amazement about cost savings, you will see 

that the CPS products also lead the industry 

in high performance and design flexibility. 

Feature-rich standard models, with dual 

MPPT’s, integrated switches, fusing, wire-

box, ARC- fault protection and efficiencies 

as high as 98.5%.

Leadership – “Value.”

Performance and innovation that will surprise 
you. Did you know we have been developing 
inverters in America, in Texas, since 2009? 
Our 1000Vdc, 23, 28 and 36kW models have 
98% CEC and 98.5% peak efficiencies. Can 
anyone beat our 14kW 208Vac 3-phase string 
platform for power density and convenience? 
The 20kW 3-phase string model has Photon 
Labs A,A ratings – one of the best models 
ever tested.

Cost. No one has a better combination 
of $5B scale and supply chain efficiency 
to yield the best blend of features and 
low cost. Our supplier proximity and co-
location of manufacturing and development 
in Shanghai saves logistics costs and 
improves speed to save money. Equally, 
Chint Group vertical integration means 
than many components are developed and 
manufactured within the company. And, our 
strategy of feature rich, flexible products 
means you lower overall installed BoS costs 
beyond the inverter as well.

Bankability you can count on... our $5 Billion 
scale and business diversity protects us, 
and you, from the bumpy solar road. Just 
ask a top financier such as Wells Fargo or 
independent experts such as such as PVEL 
or BEW/DNV about CPS. Then, give us a call 
because we are here to support you!
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DPW Solar
2716 Vassar Dr. NE

Albuquerque, NM  87107

505.889.3585

info@dpwsolar.com

DPWSolar.com

DPW Solar mounting structures are 

manufactured by Preformed Line Products 

(PLP) in Albemarle, NC. We are a major 

manufacturer and supplier of innovative and  

reliable PV mounting hardware solutions 

since 1993.

PV Mounting Solutions for any Application 
DPW Solar racking systems are engineered and tested to provide superior strength, longer
life and lower installation costs. We design and manufacture a broad selection of field proven 
solutions for utility scale, commercial, and residential installations. Professional Installers from 
coast to coast rely on our enhanced systems and easy to install designs plus the added value from 
our technical customer support. Our over 20 years of PV solar industry experience coupled with 
domestic manufacturing capabilities allow for a quick and precise response to customer needs.

Roof Mount Systems include:
• Power Rail™ — Residential and Commercial
• POWER XPRESSTM - Ballasted Roof Mount
• Ballasted Power Rail™ 

Ground and Pole Mount Systems include:
• Power Peak™ — Utility Scale
• Multi-Pole Mounts (MPM-G2)
• Large Ground Mounts (LGM)
• Top-of-Pole Mounts (TPM)
• Side-of-Pole Mounts (SPM)

You can always Count on the reliability of our USA manufactured products, and the dedicated 
service of PLP’s people day in and day out, year after year.
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Dunkermotoren USA Inc.
1500 Bishop Court

Mount Prospect, IL 60056

773.289.5555

info@dunkermotoren.com

dunkermotoren.com

The global quality and value leader in fractional 
horsepower motion control is the result of 
combining precise German engineering and 
award-winning design with a highly skilled Black 
Forest workforce and state-of-the-art automated 
production.

Dunkermotoren is the North American sales, 
technical support and logistics subsidiary of 
Dunkermotoren GmbH, now part of AMETEK 
Precision Motion Control. For over 60 years, 
Dunkermotoren is the world market leader in 
customized, configurable sole-source motion 
control solutions composed of long-life brushed 
motor products and the industry’s largest 
portfolio of  integrated intelligence brushless 
motor+controller solutions with connectivity 
to CANopen, Profibus, Profinet and Ethercat 
fieldbuses, as well as linear motors, AC electric 
motors, planetary and worm gearheads, controls, 
encoders and brakes.

Headquartered in Bonndorf, Germany with 
production and/or logistics facilities in Europe, 
Asia and Mount Prospect, Illinois, Dunkermotoren 
employs 1000 globally and produces over 3 
million motors annually for the automation, 
packaging, medical, solar, and agricultural/mass 
transportation industries.

DUNKERMOTOREN is a global manufacturer 
of Brushed DC motors, Brushless DC motors 
and gear motors with output  power ranging 
from 1-1100 Watts (over 2/3 hp).  For over 60 
years, the German based company has been on 
the leading edge of technology and innovation 
– not only in terms of product design, but also 
automated production. This has led to success 
as the largest supplier of fractional horsepower 
motion control products in Europe, with rapid 
growth in the US and Asian markets. 

The award-winning German engineering 
firm is recognized for its high quality, long-
life brushed motor  product line, and its 
portfolio of highly integrated brushless 
motor/controller solutions.  In addition to  
being the world market leader in supplying 
gearmotors to the entryway access and 
sun management markets, Dunkermotoren 
also successfully serves the factory and 
commercial automation, medical and 
laboratory equipment, agricultural and mass  
transportation, solar PV and power, and 
packaging and food processing machinery 
markets.

THE REASONS FOR SUCCESS:
Through the years, Dunkermotoren has 
developed components based on a modular 
approach that 

includes brushed DC, brushless DC and AC 
motors, planetary and worm gearboxes, 
magnetic, incremental and absolute encoders, 
power-on and power-off brakes, and a variety 
of integral as well as separate electronic drives 
and controllers. 

This innovative configurable modular 
component approach creates thousands of 
motion solution possibilities providing fine-
tuned answers to unique challenges using 
readily available, field-proven components 
either in a standard or customized configuration.

In addition to manufacturing excellence, 
Dunkermotoren provides extensive technical 
and application support, recognized by 
customers as an extension of their own 
engineering or R&D teams. As a result, 

customers shorten 
project development 
time, reduce their 

list of components and vendors and realize 
sizable cost saving on not only components and 
integration but also assembly and inventory. 
Being an innovative, all-in-one technical 
and commercial partner, Dunkermotoren is 
committed to developing strong, long-lasting 
relationships with its customers.

OVER A DECADE OF INTEGRATED 
INTELLIGENCE MOTOR INNOVATION:
Dunkermotoren has accelerated the 
development of the truly all-in-one concept 
of intelligent brushless DC motors. Significant 
investment in research and development, 
extensive testing, validations, and  unique 
new production tools were required to achieve 
today’s technologically advanced integrated 
brushless product line that presents a best 
value solution for OEMs. The result is a BLDC 
motor, drive, controller, feedback device, bus 
protocols, gearbox, and brake in one compact 
package. The Original iBLDC ™ !

Dunkermotoren introduced their new Brushless 
DC product line with Profibus interface to 
complement its CANopen portfolio and then 
expanded further with a newly introduced range 
of solutions with Ethercat fieldbus. Recently, 
Dunkermotoren introduced its new line of 
high performance linear motors, actuators and 
modules to the U.S. market.

A COMMITMENT TO SERVICE: 
There is nothing more important to 
Dunkermotoren than to solve the problems 
of its OEMs and to help them be more 
successful, whether by providing them with 
strong application engineering, out of the 
box thinking, prompt delivery of prototypes, 
on-site assistance or global footprint logistics 
and manufacturing solutions. OEMs want 
speed and precision; Dunkermotoren delivers 
both every day. The latest addition to their 
Mount Prospect, IL facility is a Same-day 
shipping service for most of Dunkermotor’s 
Stock-Program, featuring 1000+ of their 
most popular motion solutions. Customers 
can also conveniently buy directly from the 
manufacturer’s online DunkermotorExpress, or 
contact a local distributor.

You can always Count on the reliability of our 
USA manufactured products, and the dedicated 
service of DPW Solar’s people day in and day 
out, year after year.

                    1 • 2016       SOLAR POWER WORLD 6 9

Dunkermoter_SPW16_V3.indd   69 1/26/16   10:09 AM



2016 [ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
ADVERTISEMENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

EagleView Technologies
3700 Monte Villa Parkway, Suite 200

Bothell, WA 98021

866-659-8439

eagleview.com

EagleView Technologies provides 

measurement-grade data from proposal 

through design.  EagleView’s Solar Roof 

Reports use patented, 3D technology 

to deliver accurate, detailed remote 

measurements including dimensions, 

orientation, tilt and obstructions.  Delivered 

in a CAD file, it can be imported into existing 

workflows for precise proposals and designs.  

Accurate remote site assessments and 

DIY measurements including heights, 

obstructions and shade objects are 

performed using Pictometry® Intelligent 

Images® and analytical tools.  The high-

resolution images provide top-down, north, 

south, east and west views.  With image 

libraries covering the U.S. and Canada, 

neighborhoods in any geographical area can 

be evaluated right from the desktop.

Measurement-grade data  
from proposal through design.
EagleView Technologies is the leading provider of powerful technological solutions in the GIS, 
measurement and analytical space and has specialized in automating manual processes through 
SaaS technology solutions for over eight years. The company has more than 50 patented 
technologies to provide scalable, efficient and highly accurate analytical solutions that are critical for 
success in the solar market.

After a 2013 merger with Pictometry International, the company that invented the technology 
behind aerial oblique image capture, EagleView now offers a vast library of high-resolution, 
Pictometry orthogonal and oblique imagery that is georeferenced, allowing for the extraction of data 
and measurements, a must have for prequalifying solar projects. With 90% of the populated areas 
in the U.S. captured and a broad reach into Canada, solar contractors can evaluate and assess a 
property from anywhere using powerful, cloud-based tools or take advantage of the many available 
integrations.  New images are captured on an ongoing basis and the technology continues to 
advance, offering unsurpassed image quality as well as mobile solutions for optimum efficiency.  

EagleView invented patented software that produces 3D models resulting in aerial roof and wall 
measurement reports that are extremely accurate and detailed. The Solar Roof Reports deliver all 
measurements needed for any solar job, including azimuth, square footage, line lengths and a CAD 
file of the property.  As the market leader in both the construction and solar markets, EagleView 
continues to introduce innovations that allow contractors to operate more efficiently, increase 
profitability and grow their businesses.
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EcoFasten Solar®
289 Harrel Street

Morrisville, VT 05661

Phone: 877.859.3947

Fax: 888.766.9994

info@ecofastensolar.com

ecofastensolar.com

Industry leader EcoFasten Solar designs, 

engineers, and manufactures patented, 

watertight solar roof mounts. The 

company works closely with the top solar 

developers, racking system manufacturers, 

and commercial installation companies to 

develop breakthrough mounting solutions 

that are easy to install, cost-effective, 

rugged in fabrication, and unsurpassed 

in quality. Comprised of a team rich with 

talent, ability, and drive, all EcoFasten Solar 

products are precision-designed with the 

installer in mind.

We all know that to mount a solar panel to a roof, you need to know as much about the roof 
construction as you do about the panel function. In fact, you need to know more. Founded by a 
former roofer with decades of hands-on experience, EcoFasten Solar is the company that was born 
to bridge the gap between the people who design the solar arrays and the people who install them.

EcoFasten Solar roof mounts and components utilize the same patented, watertight compression 
technology that’s been used by its Sister company in the rooftop mounted snow retention industry 
since the mid-1990’s. This simple, yet secure technology creates an impermeable moisture barrier 
under even the most extreme conditions. 

All EcoFasten Solar products are rugged by design, employing fabrication and quality manufacturing 
principles that will maintain the integrity of the roof without voiding roofing manufacturer’s 
warranties. Every product in the EcoFasten line meets or exceeds roofing industry best practices, as 
well as Residential, State, and International Building Codes.

With an already expansive product line that includes solutions like the best-selling GreenFasten™ 
and Tile Flashing Systems, EcoFasten also launched 2 new systems in 2015: the rail-free Rock-It 
System and SimpleGrip for low-slope applications.

There’s a good reason the top installers in the U.S. rely on EcoFasten Solar: 
• Fastest, easiest, most straightforward installs in the industry
• Most cost-effective solutions available
• Versatile designs for all roof types – new or retrofit
• Lightweight, yet rugged fabrication
• Patented, watertight compression technology 

EcoFasten Solar 
Committed to the connection
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Ecolibrium Solar
244 W. State Street 

Athens, OH 45701 

740.249.1877 

Sales@EcolibriumSolar.com

EcolibriumSolar.com

Ecolibrium Solar is an established market 

leader, designing and supplying innovative 

solar racking and support solutions for 

commercial and residential rooftops.

Based on Ohio with an R&D Lab in Colorado 

and in-field support located strategically 

across the country, Ecolibrium Solar is 

committed to working closely with our 

customers to support successful projects.

Ecolibrium Solar is committed to revolutionizing 
the solar power market. 

After more than a year of extensive research and development, what began with a clean sheet of 
paper evolved into a reinvention of the mounting system. Our research team combines the expertise 
from the automotive, polymer, construction, and solar industries to create a next-generation family of 
products that are making solar energy more user-friendly and accessible. 

EcoX 
EcoX is the next generation rail-less 
racking system from Ecolibrium Solar 
that is optimized for a fast and simple 
installation process. 

Modules drop in from above and there 
is never a need to walk on modules. 
Pre-assembled components and quick 
connections make EcoX easy to install. 

EcoX is certified to UL2703 for 
mechanical loading, grounding and 
bonding, and fire resistance, and ICC 
waterproof testing. This ensures a code 
compliant, robust solution designed to 
last the life of the project. 

EcoFoot2+
With the industry’s fastest rated installation 
time of 13.7 modules per installer-hour as 
validated by DNV-GL, EcoFoot2+ ensures 
your project can be installed and completed 
as quickly as possible. Backed by in-house 
testing, and industry leading 3rd party 
validation, EcoFoot2+ is designed to last the 
life of the solar project.

Introducing EcoMount & 
EcoTray: Inverter Mounting & 
Cable Management – Simplified
EcoMount is a simple, ballasted inverter 
mounting solution which helps eliminate 
complexity and added costs placing 
inverters anywhere within an array...
EcoTray is a wire management system 
that is simple, durable, cost effective, 
and ETL listed for use in PV arrays.
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Envect Inc.
1001 SW Emkay Drive

Bend, Oregon  97702

envect.com

info@envect.com

Envect provides a unique venture 

consulting offering to help product and 

service providers launch new businesses 

and operations in the North American Solar 

markets. We engage on a long term basis 

as embedded team members who share the 

risk and reward of success.
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Everest Solar Systems, LLC
3809 Ocean Ranch Blvd Suite 111 

Oceanside, CA 92056

+1.760.301.5300

everest-solarsystems.com

Engineer strength & customer focus at our core
With sophisticated product innovations and a deep customer focus, Everest Solar Systems is 
the engineering leader for all your mounting system needs. K2 Systems International Group has 
one of the longest track records in the industry, and rank among the top 3 in all major European 
markets. Thanks to many years of experience, we provide competent knowledge and optimized 
solutions. Our sales, support and operations teams share the common goal to expertly and fully 
serve our partners and customers.

Great design – top functionality
Our products have always been distinguished in the mounting systems market by their 
exceptionally fine design and high functionality. New developments are tested extensively 
before product release. We subject every design to thorough structural and electrical validation.

Every design detail is refined to provide maximum user friendliness. As a result, you 
experience proven high quality and functionality from a design that matches your high 
demands. This is evident in all our products and users experience these benefits during the 
installation of our systems. 

Highest quality standards & ease of assembly
Our systems are easily adapted to meet a variety of snow, wind and other project conditions. 
Using 6000 series aluminum and stainless steel for our components guarantees high 
resistance to corrosion, durability, and long term system reliability. Everest Solar Systems 
stands for secure attachments, high quality, and precisely manufactured components. Minimal 
component count, well thought through assembly details, and the simplicity of our mounting 
systems minimize your $/Watt. 

Everest Solar Systems, LLC is dedicated 

to advancing solar energy installations by 

offering cutting edge mounting systems for 

solar technology. Everest Solar Systems is a 

member of K2 Systems International Group, 

which continues to improve its broad 

portfolio of industry-leading mounting 

solutions for residential, commercial, and 

utility scale solar deployments. 

The mission of Everest Solar Systems is to 

offer innovative mounting solutions backed 

by world class quality, engineering and 

customer support. Based in Oceanside, 

California, the company will support North 

America’s long term market development 

with a broad set of capabilities including 

local product development, sales, 

applications, project services, manufacturing 

and sourcing operations.

7 4  SOLAR POWER WORLD       1 • 2016        www.solarpowerworldonline.com

Everest-Solar_SPW16_V2.indd   74 1/26/16   10:24 AM



2016 [ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
ADVERTISEMENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Exosun Inc.
400 Oyster Point Blvd, Suite 526

South San Francisco, CA 94080

Phone: 415-422-9625

contact.usa@exosun.net

Exosun, solar tracking expert 

Exosun is a worldwide leading supplier of 

advanced and cost-effective solar tracking 

solutions for ground-mounted power 

plants. Driven by operational excellence, 

innovation, and long-term customer 

commitment, Exosun partners with energy 

producers, developers, and EPCs to boost 

their solar profits.  

The company contributes to reducing the 

cost of the solar kWh in order to produce 

clean and competitive energy.

Headquartered in France (Bordeaux), the 

company has subsidiaries in the USA 

(Exosun Inc.: San Francisco, CA, and 

Phoenix, AZ), in South Africa (Exosun Pty, 

Cape Town), and in Brazil (Exosun Brasil 

Ltda, Salvador), as well as representative 

offices in Mexico, Chile, Portugal, and Spain.

Expanding global  
presence and expertise
Exosun has supplied more than 340 MW of 
solar trackers for ground-mounted PV plants 
worldwide and has designed more than  
2 GWp of pre project studies.

Simple yet innovative design for 
reduced CAPEX and OPEX 
Exosun’s team is made up of highly qualified 
professionals motivated by a common 
industrial vision which is to reduce the cost of 
the solar kWh in order to produce clean and 
competitive energy.

Our tracking systems have been designed 
for fast and simple installation, as well 
as for minimal preventive operation and 
maintenance actions, thereby offering the 
lowest LCOE tracking solution on the market.

Furthermore, Exosun’s engineering team 
optimizes plant design by finding the 
perfect balance between upfront costs, plant 
configuration, and energy yield.

Highly reliable and bankable 
Exosun’s long term reliability and durability 
have been confirmed by technical due 
diligences from references such as Black & 
Veatch, and through extensive testing of our 
solar trackers by independent third parties. 

Our flagship product, the Exotrack® HZ 
horizontal single-axis tracker, was the first 
solar tracker worldwide to earn UL 3703 
compliancy. 

Partnering with our customers to  
boost their revenues
In addition to providing world-class cost-
effective tracking technology, Exosun offers 
its clients customized support services 
covering the complete life cycle of a solar 
plant, from project development up to tracker 
commissioning and O&M.
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614.889.6152

F: 614.876.8538

4970 Scioto-Darby Rd.

Hilliard, OH 43026 

sales@flex-core.com

flex-core.com

Specialists in measuring, monitoring, and 

control of current, power, and energy. We 

offer a huge selection of in stock product, 

friendly and quick customer service 

responses, part number cross referencing, 

technical support, and same day shipping 

on in stock orders. Flex-Core; when you 

need it now

Flex-Core is a leader in solar system monitoring.  Our team of seasoned application 
engineers have been providing the products for monitoring DC systems since 1975.  
Our equipment has been utilized in residential, commercial, industrial, military, 
and utility applications. The new Flex-Core catalog has a full line of transducers 
for monitoring the AC, DC, or anything in between.  We have solutions for battery 
charging or discharging, inverter input or output, co-generation, and load demand 
control. We can provide electrical measurements in analog, digital, or discrete control 
outputs.  Flex-Core offers solutions for single or multi-array designs, with tailored input/
output ranges, custom matched sensor sizes, or complete design services.
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Fronius USA LLC
6797 Fronius Drive  

Portage, IN 46368/ USA

Main: +1 (219) 734-5500 

Toll Free: 1-877-FRONIUS

fronius-usa.com

24hoursofsun.com

Fronius USA is headquartered in Portage, 

Indiana and is a leader in solar inverter 

technology in the United States. Fronius has 

a long tradition of technological innovation, 

founded in 1945 in Austria. For a bankable 

solution, customers count on Fronius to 

deliver high quality solar inverters with 

the flexibility and sustainability needed 

in a long-term investment. In addition to 

technological innovation, the family-owned 

tradition of Fronius is still privately owned 

today. Fronius USA has three divisions: 

Perfect Welding, Solar Energy and Perfect 

Charging. Their technology is driven by 

their vision of industry collaboration, a world 

made up of 100% renewables, with 24 hours 

of sun. Their solar inverters are streamlined, 

integrated, and ready for tomorrow. For 

more information, visit www.fronius-usa.com.

FRONIUS USA started providing solar inverter technology in the United States in 2002 in Brighton, 
MI and in 2012 moved to a 400,000 square foot facility in Portage, Indiana to better serve all of 
its growing divisions and manufacturing needs. The company built upon its success and quality 
established in Austria in 1945 and saw the potential the United States had for solar. The facility 
houses Fronius USA’s over 100 employees and offers plenty of room for production, service, repair, 
research and development with a large enough array to cover 30% of their energy needs. They 
have also recently started a philanthropic arm, Fronius HOPE (Helping Others Providing Energy) 
encouraging its staff nationwide to participate in volunteerism, dedicate itself to its sustainability as a 
company, and donate inverters for projects.

Fronius USA is the technology leader the inverter industry, with a full product line that compliments 
the needs of all aspects of solar: from the small family home to the largest of commercial facility or 
solar farm. The Fronius SnapINverter lineup features string inverters from 1.5 kW to 24 kW and the 
key differentiating design of the hinge mounting capability. This allows for these lightweight units to 
be mounted in less than fifteen minutes as well as several mounting options available. Fronius USA, 
an innovator at work, has made going solar easier than ever with a full suite of integrated options 
like monitoring, Wi-Fi, AFCI and Revenue Grade Metering. Fronius USA also offers their system 
monitoring free for a lifetime for its products, typically unseen from other inverter manufacturers. 
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GameChange Racking LLC
730 Fifth Avenue, 16th Floor, 

New York, NY 10019

212.359.0205 

info@gamechangeracking.com

gamechangeracking.com

GameChange Racking LLC manufactures 

fixed tilt and tracker solar racking systems.

GameChange systems are able to 

combine fast installation, bankable quality 

and unbeatable value through superior 

engineering, innovative design and high 

volume manufacturing.

GameChange’s solar racking systems are built for long term durability. We give you peace of 
mind that every system you install is of superior quality and strength to last the test of time in 
harsh environmental conditions. 

GameChange Racking has industry leading quality and the backing of Barron Group 
Holdings, giving us a world class level of bankability to give you the peace of mind you need. 

•Financial strength: backed by Barron Group Holdings with assets over $100,000,000 
•20 year warranty 
•Strict adherence to required engineering standards 
•Made in the USA of superior strength metals, and meets all code requirements 
•All systems wind tunnel tested by industry leader CPP 
•2703 and 467 ETL/UL tested 
•Independent assessment by industry leader Black & Veatch 

Leading Customer Service 
We challenge ourselves everyday to drive value to the customer not only through superior 
technology and pricing but also providing same day response & real time problem solving at 
all levels to earn repeat business and make every customer a strong reference.

Reducing Total Racking and Installation Cost 
Quality and cost of racking is not the only consideration in selecting a vendor with today’s 
increasing labor costs. Rapid installation time, integrated grounding and wire management 
are critical to reducing total installed cost. GameChange has reduced both overall system 
cost and installation time.
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HiQ Solar, Inc.
2030 Duane Avenue, Suite 101

Santa Clara, CA 95054

408.970.9580

hiqsolar.com

Based in the heart of Silicon Valley, HiQ 

Solar is a team of entrepreneurs and 

industry veterans focused on the needs of 

commercial rooftops, carports and tracker 

systems. Where 3-phase string inverters 

go bigger and bigger for low cost, HiQ 

has built low cost into a small inverter with 

features that also lower the total cost of 

installation. With this approach they won 

the Intersolar PV Award for 2015 and the 

NREL “Best Venture” Award for 2014.

Leader of the New Wave of Solar Inverters

There’s a lot of hype in solar, with many products claiming to be revolutionary when the reality 
doesn’t quite match up. HiQ Solar focuses on 3-phase inverters for commercial installations, and are 
quietly changing the way people think about 208 and 480V projects.

String inverters were a great step forward over central inverters for ease of installation, granularity 
of harvest, monitoring etc., but the drive for lower and lower costs is causing inverter makers to 
produce ever-larger string inverters – basically wall-mounted central inverters. HiQ has gone the 
other way – with small 24 lb., 8 kW and lower TrueString™ inverters with comparable costs to the big 
guys but with features that make your job a lot easier. 

• Need an easy rapid shutdown solution? 
TrueStrings are naturally array-mounted for 
easy compliance

• Need arc detection without nuisance 
tripping? TrueStrings monitor a single string at 
a time, right by the modules – a better way

•	 Difficult	install	at	high	altitude,	or	in	a	
desert or salt location? Using no electrolytic 
capacitors, TrueStrings are small, sealed and 
rugged like no other string inverter 

• Need superior harvest and visibility? Our 
inverter takes two strings and manages and 
monitors each individually – why it’s called a 
TrueString inverter

• Need a true 3-phase solution for 208V? Both 
480V and 208V are covered

• Need a carport solution mountable up and 
out of the way of the general public? It does 
that, too

Under the hood HiQ Solar’s inverters use only 
automotive-grade components, in new ways 
that engineer in the best reliability.

Is that leadership? We think so.
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www.ixys.com                                        1-408-457-9069

•  GaN Amplifiers
•  Gunn Diodes
•  Wireless Amplifiers
•  HBT Amplifiers
•  WiMax Power Amplifiers
•  Microwave Amplifiers
•  MMIC Amplifiers
•  GaAs FET Devices
www.ixys.com or www.mwtinc.com

•  IGBT Press Packs
•  Rectifier Diodes (Studs and Capsules)
•  Fast Recovery Diodes (Studs and Capsules)
•  Phase Control Thyristors
•  Fast Switching Thyristors
www.ixys.com or www.ixysuk.com

•  Microcontrollers
•  SOCs
•  Creative Reference Designs
www.ixys.com or www.zilog.com

•  IGBT Press Packs
•  Rectifier Diodes (Studs and Capsules)
•  Fast Recovery Diodes (Studs and Capsules)
•  Phase Control Thyristors
•  Fast Switching Thyristors
www.ixys.com or www.ixyslongbeach.com

•  MOSFET Gate Drivers
•  IGBT Gate Drivers
•  Optocouplers
•  Solid State Relays
www.ixysic.com or www.ixys.com

•  MOSFETs
•  BiMOSFETs 
•  XPT IGBTs
•  Standard Rectifiers
•  Schottky Diodes
•  Fast Rectifiers
•  All in Discrete and Module Packages
Visit our website: www.ixys.com 

•  Laser Diode Driver Module
•  Pulse Generators
•  Signal Generators
•  RF Power MOSFETs
•  RF Power Modules
•  RF Drivers
www.ixys.com or www.ixyscolorado.com

•  Portable Solar Chargers
•  Solar Cells
•  Solar Bits/Modules
•  Solar Dies
Visit our website:   http://www.ixyskorea.com or www.ixys.com

•  RFID Ics
•  Customized Design Services
•  RFID Accessories
www.ixys.com or http://www.incide-semi.com/

•  Zigbee Wireless
www.ixys.com or  www.radiopulse.co.kr/eng
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1590 Buckeye Drive

408.457.9000

F: 408.416.0223

info@ixys.net

Since its inception in 1983, IXYS 
Corporation (Nasdaq: IXYS), a Silicon 

Valley power semiconductor company, 

has been developing technology-driven 

products to improve power conversion 

efficiency, generate clean energy, improve 

automation and provide advanced 

products in the transportation, medical and 

telecom industries.  IXYS is a pioneer in the 

development of power semiconductors, 

integrated circuits and RF systems that 

effectively monitor electrical voltage 

to produce maximum effect with least 

expenditure of energy.
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Kipp & Zonen USA Inc.
125 Wilbur Place

Bohemia, NY 11716 USA

T: +1 631 589 2065

F: +1 631 589 2068

kipp.usa@kippzonen.com

kippzonen.com

Kipp & Zonen provides class-leading 

instruments for measuring solar radiation 

and atmospheric properties in Meteorology, 

Climatology, Hydrology, Industry, Renewable 

Energy, Agriculture and Public Health.

Kipp & Zonen is the specialist in the 

measurement of solar and sky radiation, 

from the ultraviolet to the far infrared. We 

offer a complete range of high quality 

instrumentation and accessories, from 

reliable cost-effective products to the best 

performance available. Our pyranometers, 

for example, are used in meteorological 

networks around the world.

Furthermore, our expertise and close links 

with the scientific community have led to 

high-end solutions for the measurement of 

atmospheric properties such as stratospheric 

Ozone, UV Spectra and evapo-transpiration.

Organization
Kipp & Zonen is an independent 
organisation with its head office in Delft, 
The Netherlands. This is where the heart lies 
of our passion for the profession with the 
following specialised departments:

Research & Development of products, 
technology and software

• Marketing & Sales

• Service & Calibration

• Manufacture & Quality Control

• Logistics, Purchase & Finance

World wide network
To support the countless and various Kipp & 
Zonen customers around the world, we have 
offices in:

• France

• The United States of America

• Singapore

• The Netherlands

Our international network of distributors provides 
local sales and service in over 40 countries.

All Smart, with Six New Instruments

Global, direct, diffuse, UV, long-wave and short-wave. 

You can now have a completely Smart solar and sky radiation monitoring station at all performance 
levels. Thanks to the expansion of our range of instruments with the new SMP6, SMP21 and SMP22 
pyranometers, the SGR3 and SGR4 pyrgeometers, and the SUV5 total UV radiometer.

Our Smart range has as the main benefit a RS-485 Modbus® interface, combined with an amplified 
analogue output. You can now connect instruments directly to your digital data acquisition system 
for live radiation measurements, to monitor the status and power supply and to keep track of the 
calibration history.

Both digital and amplified analogue outputs can be run through hundreds of meters of cable. 
Moreover, multiple Smart instruments (up to 247) can be digitally connected to one network cable, 
saving a significant amount of cabling costs.
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Lufft USA Inc.
1110 Eugenia Pl., Unit B

Carpinteria, CA 93013 

lufft.com  

888.519.8443

G. LUFFT Mess- und Regeltechnik has 

been in the production of climatological 

measuring equipment since its foundation 

by Gotthilf Lufft in 1881. The precision 

workmanship of highly skilled specialists 

has enabled the LUFFT brand to be 

recognized and the products to be 

purchased worldwide. The LUFFT products 

and equipment are to be found wherever 

atmospheric pressure, temperature, relative 

humidity, solar radiation, precipitation and 

other environmental factors require to be 

measured, recorded, and monitored.

To keep in pace with the market and the 

modern technologies, electronic devices 

have been developed parallel to the 

mechanical products according to the basic 

principle “Tradition and Innovation”.

Lufft leads the solar industry  
by providing weather monitoring solutions 
tailored for solar projects. 
The Lufft “WS Family” of weather sensors create an innovative and technician friendly approach 
to weather monitoring at any size solar power facility. Pulling from a background in meteorology, 
Lufft became an instant leader in Solar with the introduction of a series of all in one weather 
station models specifically designed for the industry. The Lufft solar weather products have 
integrated Kipp and Zonen CMP3 or CMP11 pyranometers. Other models offer all other 
weather parameters measured in any combination, even only wind measurement. As of last 
year, the WS510 became available adding a “Secondary Standard” pyranometer option to the 
Lufft WS line of products. The newest “family member”, the WS800 combines all the precision 
weather monitoring of previous Lufft models, with the innovative lighting detection sensor. Each 
sensors provides an option to include pack panel temperature. 

The WS Family of weather sensors have no moving parts, which reduces the need for annual 
calibrations and require little to no maintenance. Am embedded aspirated fan and wind quality 
channel used for remote sensor monitoring are part of the standard Lufft sensor offering. Each 
sensor comes with a two year warranty and calibration certificate from our certified in-house 
lab. Each Lufft weather sensor meets or exceeds the weather monitoring requirements set forth 
by CAISO (the California Independent Systems Operator). These benefits along with superior 
service and ease of integration make Lufft a solar industry stand-out. 
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Magerack Corporation
4453 Enterprise Street

Fremont, CA 94538

Phone: 510-656-6661

Fax: 510-656-6664

info@magerack.com

magerack.com

Magerack designs and manufactures 

solar mounting products for solar system 

installations. Its Magerack Solar Mounting 

System is turn-key solar mounting solution 

including all components from rail and 

clamps to roof attachments. It is reliable, 

easy-to-install and cost-effective used by 

major solar installers in California. The 

system is UL 2703 Listed and Class ‘A’ 

file rating with integrated bonding and 

grounding. In particular, its patented 

innovative L-foot with flashing is easy 

to install and absolutely waterproof at 

very competitive price. Magerack has 

become one of the leading solar mounting 

manufacturers and will have innovative rail-

less mounting system available in 2016.

SINCE ITS FOUNDING, MAGERACK CORPORATION has become one of the leading solar 
mounting system manufacturers and its Magerack Solar Mounting System has been used by 
major solar installers. 

Magerack is the inventor of the innovative L-foot flashing, which significantly reduces installation 
time and cost. Magerack L-foot with flashing is the most cost-effective L-foot with flashing 
available. Since the flashing is one piece of aluminum without any holes on the surface where 
water runs off, it is absolutely waterproof. After L-foot is aligned and attached to rafter, the 
flashing can be installed by simply inserting under upper roofing materials and then attached 
to the L-foot with a provided bolt. It is so easy and straight forward to install that it is almost 
impossible for installers to make mistakes and install it incorrectly. 

Magerack has been focused on the design of the Magerack Solar Mounting System for pitched-
roof solar system installation. The system is UL 2703 Listed and has Class ‘A’ file rating. The 
components have integrated bonding capability so the system is bonded and grounded without 
using any WEEB or bonding jumper. It helps installers significantly reduce installation time and 
cost. The pricing is very competitive and the overall cost for solar mounting is one of the lowest 
in solar installation industry. 

Magerack pioneers direct sales strategy and has established close relationships with contractors 
and installers, who have provided invaluable feedbacks and help Magerack continue to grow. 
Magerack continues to innovate and will have rail-less mounting system available in 2016. 

Megerack_SPW16_V2.indd   83 2/17/16   10:00 AM



2016 [ L E A D E R S H I P  I N  S O L A R  E N E R G Y ]
ADVERTISEMENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Megger
866-254-0962 

megger.com

Established in the late 1800s, Megger has been 

the premier provider of electric test equipment 

and measuring instruments for electrical power 

applications. The trademark was first registered 

in May 1903 and is guarded by the company. 

Although we’re best known for our world famous 

range of insulation testers, Megger provides 

a full service solution to meet your electrical 

test and measurement needs.  Manufacturing 

insulation testers is where Megger started; the 

Megger brand name is so well known today 

that maintenance professionals often incorrectly 

use it as a verb when they refer to doing an 

insulation test on wiring. This famous name 

dates back to 1889, when the first portable 

insulation tester was introduced with the 

MEGGER brand name on it.

Megger MIT400/2 Series,  
1-kV Insulation Testers 
The MIT400/2 Series of insulation 
and continuity testers have been 
designed for electrical testing 
by power utilities, industrials, 
telecommunication companies, 
commercial/domestic electricians 
and anyone with unique test voltage 
requirements. The wide range of 
features also makes the units ideal 
for maintenance technicians and 
engineers. Insulation testing has 
been enhanced with feedback-
controlled test voltages to limit 
overvoltages to 2%, rather than the 
industry standard 10-20%.

Model MIT430/2 
One of the units in the Series, the 
model MIT430/2, is ideal for testing 
insulation resistance in PV systems, 
giving you the confidence that 
DC or AC currents are not finding 
destructive paths to ground. Used in 
the commissioning and maintenance 
process, the MIT430/2 is a workhorse 
for making sure PV systems are 
functioning properly. It offers 50 V, 100 
V, 250 V, 500 V and 1000 V ranges; PI, 
DAR and VAR functions; and features 
Bluetooth® download capabilities.

Features include:

• Designed for the Electrical, Industrial and 
telecommunications markets

• Stabilized insulation test to -0% +2% test  
voltage (New)

• Variable insulation test voltage from 10V  
to 2500V (New)

• Single range, faster continuity testing from  
0.01ohm to 1 M-ohm (New)

• Two terminal for Electrical and industrial applications 

• Three terminal for Telecommunications (T-R-G)  
and 3 phase applications (New)

• Insulation testing up to 2500V and 200Gohm  
in a hand held instrument (New)

• Rechargeable options for mains and  
car charging (New)

• Insulation testing to 200 G-ohms with Feedback 
control for tight test voltage control (New)

• 600V Trms AC and DC voltage measurement

• Test result storage and Bluetooth® downloading

• Live circuit detection and protection

• CATIV 600V application & IP54  
environmental protection
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Why is Mounting Systems a leader in solar?
Systems for any application: Mounting Systems’ product portfolio includes systems for all types 
of applications. Solutions for residential systems are available for virtually all roofing technologies as 
well as commercial flat roof installations. The Sigma line of ground mount systems provides project 
specific aluminum or steel options in either one or two-post configurations.

Sophisticated engineering: Our Engineering team strives to continuously improve our technology 
and produce the highest quality mounting systems on the market. Decreased part count and 
extensive preassembled parts throughout our product lines substitutes higher cost on-site labor 
with lower cost factory preassembly. Click, set and done Clickstone technology provides integrally 
bonded module clamps that bond modules to rails and are quickly installed anywhere along a rail 
span. Continuous involvement with certification agencies and thought leaders means Mounting 
Systems’ products meet required international certifications like UL and CE.

Service: With locations in the USA, Germany, the UK and Japan, Mounting Systems can respond 
quickly to customers’ worldwide service requirements, provide quick and thorough answers, and be 
a responsible long-term partner for growth. 

Experience: With over 22 years of experience in the solar industry and more than 8GW of installed 
capacity worldwide, Mounting systems is a strong business partner offering uncompromising quality, 
service and in-depth understanding of the customer’s needs. As a dynamic international company 
with product installed in over 40 countries, we offer quality, service and reliable delivery. Our goal is 
to develop, produce and deliver innovative products, system solutions and services for customers.
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Mounting Systems, Inc.
820 Riverside Parkway

West Sacramento, CA 95605 

Toll free +1 855 731 9996

Fax +1 916 287 2269

Info-us@mounting-systems.com 

mounting-systems.us

Founded in 1993, Mounting Systems is a 

global leader in the design, engineering, 

and manufacture of cutting-edge support 

structures for photovoltaic and solar thermal 

systems for customers.

With over twenty-two years of experience, 

Mounting Systems has developed extensive 

knowledge and capabilities providing 

highly cost-effective systems for residential 

through utility scale projects worldwide. 

Mounting Systems supports its clients 

with manufacturing facilities in Rangsdorf 

(just south of Berlin), Germany and West 

Sacramento, California. Additional offices in 

the UK, Japan, and the American Midwest 

service local markets. 
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Panasonic a leader in consumer electronics, 

business solutions and industrial components 

has been in the solar business for 40 years, 

providing high efficiency and high quality 

solar panels for 17 years. With so many 

years of experience, Panasonic’s corporate 

goal is to provide durable, efficient and 

high performance products to its customers. 

Panasonic’s product warranty is one of top 

in the industry by providing up to 15 years 

in product warranty and up to 25 years of 

output warranty.  Solar Panels HIT® provides 

many years of reliable operation over the 

system’s entire life cycle. These panels are 

highly efficient and produces more power 

per square feet than traditional products. 

Learn more at  

business.panasonic.com/solarpanels

Why Panasonic?

With a solar system you are making a long-term 
and high value investment, hence the quality of the 
modules is of great impact. Choose a renowned brand 
that will give you a reliable guarantee and which you 
can trust.

Experience: Panasonic a leader in consumer 
electronics, business solutions and industrial 
components has been in the solar business for 40 
years, providing high efficiency and high quality 
solar panels for 17 years. With so many years of 
experience, Panasonic’s corporate goal is to provide 
durable, efficient and high performance products to its 
customers.

Long-term track record: we can guarantee our 
customers decades of trouble-free operation and 
constant high performance of our modules.

Reliability: HIT® provides many years of reliable 
operation over the system’s entire life cycle. 

Efficiency: HIT® is highly efficient and produces 
more power per square feet than traditional products.

N330/N325
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Pika Energy, Inc.
35 Bradley Drive, #1

Westbrook, ME 04092

207.887.9105 

pika-energy.com

Pika Energy is a U.S.-based inverter 

manufacturer that makes clean energy 

simpler to install, more powerful, and more 

affordable.

Headquartered in Maine, Pika Energy was 

founded in 2010 by MIT-trained engineers. 

Our patented REbus™ DC nanogrid is a 

380VDC bus at the core of our islanding 

inverters, charge controllers, solar optimizers 

and small wind turbines.

We design our products with the solar 

integrator in mind. Our approach makes 

Pika products inherently simpler to install, 

commission, and operate.

Pika Energy works with major industry 

partners who share our vision of bringing 

a future of ubiquitous clean energy closer. 

Contact us at pika-energy.com.

Pika Energy is a U.S.-based leader in clean 
power electronics that make solar-plus-storage 
systems simpler to install and use.

Our patented technology at the heart of all our 
products is the REbus™ nanogrid, a 380VDC 
bus that provides power transmission, control, 
and data on the same wire.

The culmination of our vision and unique 
approach to distributed energy is the Pika 
Energy Island™. This simplified solar-plus-
storage system connects solar generation, 
advanced battery storage, loads, and 
the grid around a single transformerless 
islanding inverter. 

Using the Pika PV Link™ solar optimizers and 
the Pika Islanding Inverter™, the Pika Energy 
Island is inherently simpler and faster to install 
than other battery backup systems. The invert-
er’s lightweight form factor is installer-friendly 

and doesn’t require an autotransformer or 
separate storage interface. It can operate as 
either a 7.6kW single phase inverter or 12kW 
three phase inverter. The Pika PV Link optimizers 
are high-input MPPT devices that install 85% 
faster than module-level electronics, for faster 
installation with sub-array performance control.

Advanced lithium ion batteries connect to the 
Pika Islanding Inverter, for quick, high-efficiency 
setup with minimized installed components. 
The Pika Energy Island’s smart power electronics 
enable configurable operational modes to 
generate the best return for the system owner.

Whether the application is backup power, 
self-consumption, energy arbitrage, or utility 
demand response, Pika Energy’s smart 
electronics and installer-friendly design make 
solar-plus-storage simpler, more powerful, and 
ready to hit the mainstream.
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Quick Mount PV
2700 Mitchell Dr.

Walnut Creek, CA 94598 

925.478.8269

F: 925.906.9428

quickmountpv.com

Quick Mount PV is the industry standard for 

100% code-compliant, watertight solar roof 

mounts. The company pioneered roofing 

industry best practices in the solar industry 

and provides ongoing training and support 

to installers. Quick Mount PV offers mounts 

for comp/asphalt shingle, curved and flat tile 

and low slope roofs.  All products are made 

in the USA.

Quick Mount PV was founded on the principle 
that the mounting system is just as critical to the 
success of a solar installation as the modules 
and inverters. Since 2006, Quick Mount PV has 
advanced rooftop solar through its innovative, 
high-quality waterproof mounting systems. 
With industry-leading R&D, engineering, 
product testing and ISO 9001:2008 certified 
manufacturing in California, Quick Mount PV 
is committed to producing the industry’s most 
advanced solar mounting systems.

The company’s first innovation, the QBlock® 
Elevated Water Seal, revolutionized 
rooftop mounting with its unprecedented 
waterproofing technology and its simple, 
labor-saving installation. The patented QBlock 
technology remains at the core of Quick Mount 
PV’s best-selling line of mounts.

Other innovations include the QBase® 
technology- a base-and-post mounting system 
with unrivaled strength to support higher 
standoff posts for a variety of roof types and 
conditions.

QHook®, Quick Mount PV’s tile hook 
technology, eliminates the need for 
tile penetration and combines superior 
waterproofing, strength and a high degree of 
adjustability, for fast, simple installation.

Quick Mount’s latest technology is QRack®, 
used in Quick Mount PV’s Quick Rack™, 
a patented rail-free mounting system for 
comp/asphalt shingle roofs. Quick Mount PV 
developed the QRack technology to help 
reduce the cost of rooftop installations. Rail-
free mounting systems can significantly lower 
the expense of material handling and reduce 
installation time on the roof.

Quick Mount PV products are approved by 
leading roofing manufacturers, meet or exceed 
roofing best practices, and are 100 percent 
compliant with the International Building 
Code. All QBlock, QBase and QHook products 
carry an industry-best 20-year limited product 
warranty.

Advancing the Future of Rooftop Solar
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Vote for RBI Solar — 2016
RBI Solar, Inc. is the leading turnkey solution provider for solar mounting systems. RBI Solar takes single-
point responsibility for the entire project, including complete structural and foundation design, engineering, 
manufacturing, nationwide installation, and technical support. The company has in-house engineers 
registered in all 50 states and a nationwide contractor’s license. RBI Solar engineers incorporate and analyze 
data from available certified geotechnical reports, on-site pile testing, wind tunnel testing, and all applicable 
codes and loading considerations when designing the most cost-effective structure for you. RBI Solar is one 
of the few racking companies in the industry which offer all the possible foundation solutions to meet your 
project needs. Three of RBI’s solar mounting systems are ETL classified to UL subject 2703.

As an integrated structural specialist in ground mount, roof mount, carports, landfill and specialty 
structures, RBI Solar focuses on providing best-in-class solar mounting systems and project 
management capabilities to serve its customers

RBI Solar has recently added a new manufacturing facility in Temecula, California and extended its Ohio 
operation by adding an additional 65,000 sq ft of space close to its headquarters. These new facilities 
have increased production and reduced shipping costs. RBI Solar is also offering improved and more 
competitive carport and landfill solutions along with industry proven ground mount solutions. 

BEGINNING IN 2016, RBI Solar will be incorporating the innovative Renusol roof products to its roof 
portfolio.  The company is combining a heritage of excellence in German engineering with American 
innovation and creating a complementary portfolio of solar roof products and services for the solar industry.

Leveraging more than eight decades of experience in the commercial design-build specialty structures market, 
RBI Solar works with clients to identify the most economical, low maintenance, and robust solar mounting 
structures. RBI’s solar mounting systems continue to be the best choice for highly engineered and robust 
structural design backed by excellent end-to-end technical support and a 20-year product warranty. RBI Solar 
is committed to offering a durable, functional, and cost-effective solar racking solution that fits your needs.
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Corporate Headquarters

5513 Vine Street

Cincinnati OH 45217 

Telephone: 513-242-2051

Fax: 513-242-0816

E-mail: info@rbisolar.com

rbisolar.com
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Vote for Renusol — 2016
Renusol America is leading the US solar industry as an innovator in roof mounting systems for solar PV 
modules. The company has experienced significant growth since its launch in January 2011, with solar 
PV mounting systems installed across the U.S. and abroad. Acquired by Ohio-based RBI Solar in June 
of 2014, Renusol America’s relationship with RBI Solar offers customers a complementary source of both 
rooftop and ground mount solutions for solar PV systems. 

Combining a strong heritage of excellence in German engineering with American innovation, Renusol 
America utilizes its extensive experience to create solar PV module mounting systems that install easily on flat 
or pitched roofs. These systems fit nearly all common PV systems for commercial, industrial, and private use.

Renusol’s systems are reliable, resilient, and designed for a long service life, thanks to stable, weather-
resistant materials like aluminum, stainless steel, and 100% recycled high molecular weight polyethylene 
(HMWPE). The systems feature simple, pre-assembled parts to reduce overall inventory, simplify project 
planning, and reduce installation time. 

The Renusol GS ballasted ground mount system is a great solution for landfills, brownfield sites, and 
other challenging terrains. This ballasted, non-penetrating ground mount system transports easily and 
sets up quickly. Its universal design accommodates all common 72-cell PV modules and requires no 
grounding because it is made of non-conductive material. The Renusol GS’s simplicity requires no large 
equipment on the jobsite and only hand tools for installation thus reducing overall installation cost.

The Renusol EW, a ballasted east-west facing mounting system for commercial flat roofs, that allows 
for up to 20% more density on a given roof and lower overall ballast weights. This mounting system is 
compatible with both 60-cell and 72-cell modules and requires no long rails or wind deflectors.

As an innovator in solar PV mounting solutions, Renusol America has the experience to develop, 
produce, and install a roof mounting system that suits your needs—and your budget. 
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Corporate Headquarters

1292 Logan Cir NW

Atlanta, GA 30318 

Telephone: 877-847-8919

E-mail: info@renusolamerica.com

renusolamerica.com
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S-5! Attachment Solutions
8655 Table Butte Road

Colorado Springs, CO 80908

(888) 825-3432

(719) 495-0045 (fax)

info@s-5.com

For decades, S-5!® has produced innovative 

attachment solutions that make metal roofing 

the most cost-effective platform for rooftop 

ancillary attachment. 

S-5! has achieved international notoriety 

by designing easy-to-use products that 

outlast the roofs to which they are mounted, 

providing durable, trouble-free service. 

Manufactured in the U.S. to the highest 

quality standards at the lowest possible 

cost, S-5! clamps are made of compact, 

lightweight aluminum that is compatible 

with today’s Al-Zn coated sheet used for 

roofing. S-5!, with its unique innovations, 

tested holding strength, metallurgical 

compatibility, and do-no-harm attachment 

philosophy is the most trusted name in 

metal roofing attachment.
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Why S-5! Is the Leader in Solar
Since S-5!® innovated the first non-penetrating roof clamp more than two decades ago, it has 
been trusted on over 1.5 million roofs and is recognized as the international authority on ancillary 
attachment in the metal roofing industry. 

Founder and CEO, Rob Haddock, is universally recognized as one of the top metal roofing experts 
in the world. Frustrated with rooftop ancillary attachments that were difficult to install and performed 
poorly over time, Haddock transformed the industry with the innovative clamps that employ round-
point setscrews that compress the seam material against the opposite wall of the clamp creating a 
mechanical interlock that protects the roofing material rather than penetrating or damaging it. 

S-5! is now known as the metal roofing industry’s leading evangelist for the proven advantages 
of mounting solar panels onto metal roofs. Factors such as compatible service life, durability, 
and efficiency all contribute to making standing seam roofing and PV a “perfect marriage.” Solar 
integrators around the globe trust S-5! clamps for permanent attachment of solar panels to metal 
roofs. More megawatts have been mounted with S-5! than any other attachment product in the 
metal roofing industry.

The S-5-PV Kit is the easiest, most cost-effective way to install solar panels directly to standing seam 
metal roofs, automatically providing a grounding path for the module frame. With no lugs or wiring 
required except to connect one string of modules to another and to ground the system, the S-5-PV 
Kit provides savings in labor and materials sufficient to pay for the entire attachment system.
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S&C Electric Company
6601 N. Ridge Blvd.

Chicago, Illinois 60626 USA

Ph: 773-338-1000

Fax: 773-338-2562

www.sandc.com

S&C: A century of Innovation

S&C, headquartered in Chicago, Illinois, 

applies its heritage of innovation to address 

challenges facing the world’s power grids.   

Its 2400 employee-owners continually 

develop new solutions for electricity delivery 

and foster improved efficiency and reliability 

for the intelligent grid.

Since 1911, when S&C invented the first 

practical power fuse, this culture of innovation 

has lead to the introduction of unique 

technology that prevents power failures. 

S&C offers its own field-proven package of 

solutions allowing systems to heal themselves 

when problems arise; integrate solar, wind 

and other renewable-energy sources into the 

grid; provide storage; and maximize power 

assets and their efficiency.

S&C’s maintains operations around the globe 

in China, Mexico, Brazil, Canada and the UK.

S&C: Solutions for Wind Energy
There are lots of challenges involved in harnessing the wind to generate electricity. As 
regulations and requirements for wind energy plants continue to evolve, new hurdles are 
being imposed for connecting them to the grid and maintaining full production. And wind 
energy plant projects can be delayed by inappropriate equipment selection or incorrect 
installation, limiting revenue and potentially incurring financial penalties as well. 

S&C Electric Company can help. We offer comprehensive, field-proven solutions for 
integrating wind energy plants with the grid in a predictable, streamlined manner, and can 
address even the most complex issues.

Distributed Static Compensators
Our reactive power control solutions include proven products such as the S&C 
PureWave® DSTATCOM Distributed Static Compensator. This fast-compensating reactive 
power source has been applied at wind energy plants around the world to reduce voltage 
variations and allow the plants to meet power factor, voltage output, and low-voltage ride-
through requirements of grid codes.  There’s no need to curtail production of the entire 
plant when maintenance is needed . . . only the generation connected to the affected 
inverter section is impacted. PureWave DSTATCOM is fully tested at the factory, for quick 
installation and commissioning.

Medium-Voltage Switchgear
S&C Vista® Underground Distribution Switchgear and System VI™ Switchgear reliably 
control power flow from your turbines to the collector substation. They connect gigawatts 

of wind energy to the grid, worldwide. 
Both feature a compact, sealed design 
that protects against animal intrusion and 
provides superior performance in even the 
most challenging environments.  And both 
feature switches with a clearly visible open 
gap and integral grounding capability—for 
a higher level of safety for your operating 
personnel. Vista Switchgear offers arc-
resistant construction too, adding another 
layer of safety for your personnel.
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Sabre Industries, Inc.
5031 Hazel Jones Road

Bossier City, LA 71111

Phone: 318-213-2900

Toll-Free: 877-213-2900

Fax: 318-213-2919

sabreindustries.com

Sabre Industries provides engineered 

products for a wide variety of applications 

and industries.  As one of the largest shelter 

providers in the United States, we design 

and manufacture a full line of prefabricated 

power conversion stations, control houses, 

communications centers and modular 

substations.  They provide durable, 

maintenance-free, drop-in-place solutions. 

SABRE INDUSTRIES engineered products 
group is located in Bossier City, Louisiana.  
Our facilities are spread out over 60 acres 
and include a 250,000 sq. ft. state-of-the-art 
enclosure manufacturing plant, a fully-
equipped 60,000 sq. ft. steel fabrication 
facility, and an 80,000 sq. ft. equipment 
installation facility.  Sabre’s manufacturing 
plant specializes in concrete shelters, 
structural steel buildings, steel insulated 
panel buildings, and concrete or steel skids.  

Creating state-of-the-art products 
takes a professional staff with a wide 
range of engineering disciplines and 
capabilities.  Our in-house engineering 
team includes electrical, mechanical and 
civil P.E.’s.  They have the ability to custom 
engineer an enclosure or skid that meets 
your requirements while providing value 
engineering and seamless integration. 
Engineering documents are produced 
utilizing the latest CAD systems, while 
computer modeling allows for complete 
loading analysis, testing of constructability, 
and product material verification.  

Sabre’s prefabricated power conversion 
stations are factory assembled and include 
customer-furnished equipment. We have on-
staff technicians that perform installations 
and equipment testing within our dedicated, 
climate-controlled facility. Our prefab 
stations eliminate weather-induced risk, 
reduce on-site labor hours, and increase 
reproducibility and reliability.

Supplying thousands of stations for many 
large scale utility projects in the United 
States, Sabre has the experience to custom 
engineer, manufacture and deliver a station 
that meets your specifications.
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Seaward Group USA 
 6304 Benjamin Road, Suite 506 

Tampa FL 33634

Tel 813 – 886 - 2775

What makes Seaward a Leader?
Seaward has developed the most advanced range of PV installation test instrumentation to meet 
the commissioning and periodic test needs of all solar PV installers in the USA and Canada.

From site surveys through to installation completion, the solar range includes specialist 
instrumentation and supporting software to simplify working processes and streamline the 
production of all system documentation.

The PV210 is Seaward’s latest innovation, combining accurate I-V curve analysis with essential 
electrical testing and an easy-to-use Android app.  Simple push button operation, enables 
the multi-function tester to undertake all required electrical tests alongside I-V curve analysis, 
informing the user if the measured I-V curve for the system deviates from the expected profile.

For full diagnostic testing, measured data can also be transferred instantly from the test instrument 
to an accompanying PVMobile Android App using wireless NFC connectivity to create detailed 
colour displays of the I-V and power curves for individual PV modules or strings. Data can be 
imported into SolarCert Elements v2 software for further analysis or to produce detailed reports 
and certificates.

The PV210 is also available as part of the SolarLink test kit which meets all of the commissioning 
test requirements of IEC62446 and those stipulated by local, national and best practice guidelines 
such as NABCEP. It includes the advanced Survey 200R irradiance meter to provide the complete 
solution to PV installation testing.

As well as measuring and 
recording the electrical safety and 
performance of PV systems, the 
kit captures real time irradiance 
and ambient and module 
temperature through special 
wireless connectivity between the 
meter and the PV210 hand held 
tester.

With over 75 years of experience in the 

development of market leading electrical 

safety instrumentation, Seaward Group USA 

has applied its technical expertise to the 

Solar Photovoltaics sector.

The focus of this activity is the Seaward 

range of specialist testing and surveying 

equipment that incorporates a range of 

features and technical innovation to ensure 

the safe, efficient and effective installation 

of both rooftop and ground mounted solar 

PV systems.

The Seaward brand bears all the hallmarks 

of technical excellence and helps installers 

to quickly and easily meet the key 

requirements of solar PV industry standards 

such as IEC62446 and IEC 61829, as well 

as many other national (NABCEP) and state 

requirements.
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Magnum Energy joined Sensata  
Technologies in 2014. Under the Magnum 

Energy brand, Sensata Technologies 

continues to manufacture exceptional 

inverters, inverter/chargers, and accessories 

catering to renewable energy applications 

throughout the world.

Manufactured in Everett, Washington, 

and St. Paul, Minnesota, and shipped 

worldwide, our products use the highest 

quality components to respond to the 

extreme conditions of variable climates. 

Our dedicated staff of engineering, 

manufacturing, and customer service 

professionals work closely with customers 

to design and build some of the industry’s 

most reliable, easy-to-install, and easy-

to-use inverters, inverter/chargers, 

interconnection system equipment, and 

accessories.

Find out more at 

Magnum-dimensions.com

Twitter: @Magnuminverters

#ExcellenceExpanded

Expanding on Excellence

Since 2003, the Magnum Energy brand has built a reputation in the solar industry for reliable 
inverters and inverter/chargers designed for use in vital off-grid applications. Since our first 
inverter/charger introduction, we have worked tirelessly to build products that respond to a need 
in the industry. For each product introduction, we strive for excellence, working to make sure 

products are easy-to-install, easy-to-
use, and reliable.

After introducing Magnum Energy 
inverters and inverter/chargers, we 
perceived a need to make balance of 
system components easier to install, 
saving installers time and end users 
money. To that end, we produced the 
MMP and MP panel systems. Easy to 
hang on the wall, wire, and walk away, 
the panel systems accommodate from 
one to four inverter/chargers, along 
with a myriad of balance of system 

components, including a router, remote controls, system 
monitoring hardware, ACLD-40 AC load diversion controller, 
and PT-100 charge controller.

We also saw a need for a major improvement on available 
solar charge controllers. The PT-100 Charge Controller 
was introduced in early 2015 as one of the first products 
designed by the Sensata team under the Magnum Energy 
brand. The MPPT PT-100 supports more panels in a string, 
requiring less overall equipment and wiring.

2016 will see an expansion on our offerings, including the 
MicroGT 500 Inverter, responding to an industry need 
for reliable micro-inverters. Supporting two modules per 
inverter and offering daisy-chain installation, the MicroGT 
500 will help reduce labor and installation soft costs, while 
providing the reliability the industry has come to expect 
from the Magnum Energy brand by Sensata Technologies.

MMP Panel with PT-100 
Charge Controller

MSH-RE Hybrid Inverter/Charger

MP Panel producing up to 17.6 kW
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SolarEdge North America
47505 Seabridge Dr.

Fremont, CA 94538 

T: 510-498-3200

F: 510-353-1895 

Email: info@solaredge.com

solaredge.us

SolarEdge Technologies, a global leader 

in the PV inverter market, pioneered 

the DC Optimized Inverter architecture 

that includes power optimizers at the 

module level and a fixed voltage inverter 

at the string level.  SolarEdge has 

offices in 11 countries and has deployed 

systems globally to 88 different countries.  

SolarEdge Technologies Inc. is a publicly 

traded company on NASDAQ (SEDG).

SolarEdge invented an intelligent inverter 
solution that revolutionized the way power is 
harvested and managed in a solar photovoltaic 
(PV) system. The SolarEdge direct current (‘‘DC’’) 
optimized inverter system maximizes power 
generation at the individual PV module level 
while lowering the cost of energy produced 
by the solar PV system.  SolarEdge is the 
third largest inverter supplier globally* having 
shipped over 8 million optimizers and over 
340,000 inverters and is the leading supplier of 
inverters to the US residential market**.

*source:  IHS 
**source:  GTM research
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Solar FlexRack (SFR), a division of Northern States Metals, is an 
integrated solar company that offers custom-designed fixed tilt 
ground mount and single-axis tracking systems in the commercial 
and utility scale solar mounting industry.  SFR also offers full 
turn-key packages, including engineering, geotechnical, pullout 
testing, field, layout, and installation services to address the 
actual site conditions of an installation, providing a full scope 
of services from design to delivery and installation.  SFR has 
completed more than 1 GW of solar racking installations in 32 
states across America and five countries globally.  

Why is SFR a leader in solar?
 
Solar FlexRack exemplifies leadership and stability by providing 
innovative products and best-in-class services to ensure projects 
are successful. SFR is a division of Northern States Metals which 
has exhibited more the 40 years of leadership by providing high 
quality innovative metal products and services to a broad range of 
customers and markets. With over 1GW of installed capacity SFR 
provides the stability and bankability that customers demand. 

SFR has continually displayed leadership though continuous 
innovations to drive down project costs and further enhance 
the solar industry. The initial pre-assembled ground mount 
product offering in 2009 set a new high watermark for install 
efficiencies. This innovative thinking has since generated many 
new products including the most recent TDP™ Turnkey Tracker 
and Cast-in-Place ballasted system. These expanded product 
lines supported by a variety of value added services continues 
to drive the industry forward.

The most recent innovation is the FlexRack Series TDP Turnkey Tracker. What sets the new 
tracking solution apart is its updated tracking technology bundled with a full suite of services 
and support for commercial and utility-scale solar customers. The TDP Turnkey Tracker offers the 
lowest total cost solution by providing the only tracker in the industry that includes full design, 
installation, commissioning, and support services bundled in one contract. 

With SFR supporting the project installation, they deliver product expertise that helps 
eliminate project redundancies and accelerates installation time. Their in-house team provides 
sizing and layouts, geotechnical engineering, structural analysis and foundation design, pull-
testing, project management, post driving, installation, panel mounting, commissioning and 
full-service support.  The combination of SFR’s suite of product and services is designed to 
make the customer’s project successful.
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Solar FlexRack - 
A Division of Northern States Metals

3207 INNOVATION PLACE

YOUNGSTOWN, OH 44509

SOLARFLEXRACK.COM

Why SFR is a Leader in Solar

Solar FlexRack is a leader in the solar industry 

because they are constantly innovating 

product and service lines to lower overall 

project costs. In addition, they have supplied  

quality metal products for more than 40 

years, offering a strong history and providing 

added value to their customers.  One recent 

innovation is the redesign of their FlexRack 

Series TDP- Turnkey Tracker. The TDP is 

the direct result of their methodical in field 

testing and collaboration with their clients. 

The overall goal of Solar FlexRack is to 

reduce our customers’ risk and ensure their 

projects are successful.

With over 1 GW of solar installations Solar 

FlexRack continues to lead the charge in field 

services, foundation design, and rack design.
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Solar SpeedRack® Inc. 
2615 S Orange Ave

Santa Ana, CA, 92707

Local (714) 966-2551

Toll Free: (888) 390-3712

solarspeedrack.com

Shane Shamloo
CEO

shane@solarspeedrack.com

Michael Salvati
Vice President

msalvati@solarspeedrack.com

Vincent Salvati
CFO

vsalvati@solarspeedrack.com

Solar SpeedMount™ is an innovative Low-

Profile universal mounting system with integrated 

grounding and wire management designed to 

reduce the cost, time, and hardware used in the 

installation of solar systems. Solar SpeedMount™ 

is a UL 2703, 1703 certified system that fits all solar 

panels and PV panel sizes with 

thicknesses between 32mm to 

52mm, requires little to no tools 

or additional parts for installation, 

and is perfect for all residential 

and commercial applications. 

With Solar SpeedMount Push-N-

Drop installation method, you can 

install, remove panels quickly and 

easily for repairs, replacements, or 

in the event of a fire.

Solar SpeedRack® (SSR) is a 
leading innovator of shared-rail solar 
racking systems. Since its inception 

in 2012, SSR has been at the forefront of 
innovation being the first racking system to 
offer integrated grounding and has recently 
introduced its Solar SpeedFoot™ a unique 
product which further reduced the number of 
required roof penetrations.  From residential 
pitch roof to large ground mount systems, 
Solar SpeedRack has introduced its one of 
a kind labor saving systems with integrated 
grounding and wire management.  Designed 
with the installer in mind and recognized as 
one of the easiest systems to install, Solar 
SpeedMount™ has become the choice 
of installers who are challenged by the 
risks associated with large number of roof 
penetrations which can cause damaging and 
expensive leaks and other restrictions such 
as high snow loads.  Solar GroundMount is 
yet another SSR shared-rail system which has 
proven record in saving on installation time and 
ease of installation by utilizing shared-rail which 
results in reducing the number of components 

involved in ground mount installations.  A 
unique attribute of this system is that all 
installation takes place from the underside of 
the array elimination the need for the installer 
to climb on top of the array which adds both 
speed and an additional safety factor. SSR’s 
rails are shipped pre-assembled, containing all 
fastening hardware, to the customer and are 
full adjustable to PV panels with frame heights 
between 32mm to 52mm and hold some of 
the longest spans in the industry.    
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SolarRoofHook.com
Corporate Office

5830 Las Positas Road

Livermore, Ca 94551

844.671.6045

solarroofhook.com

SolarRoofHook.com is a division of Quickscrews 

International Corporation. Established over 

25 years ago, Quickscrews is best known for 

its innovative and creative solutions for the 

Furniture Manufacturing, Cabinetmaking and 

Woodworking industries.

Like Quickscrews, SolarRoofHook.com has found 

that the best way to achieve success is to find out 

what customers are using, learn what they do not 

like, and develop a new product that solves their 

problems. Using that formula, SolarRoofHook.com 

has developed a wide range of innovative solar 

mounting products.

With warehouses in Livermore, CA, and Rock Hill, 

SC, SolarRoofHook.com can meet the needs of 

any company or individual nationwide.
SolarRoofHook.com has the most innovative 
roof mounts for mounting solar panels on 
residential roofs in the industry. We stock roof 
hooks and mounts for Flat Tile, Spanish Tile, 
Stone Coated Steel, and Asphalt Shingle Roofs. 

SolarRoofHook.com’s most innovative product 
is our patented QuickBOLT for Asphalt Shingle 
Roofs. The QuickBOLT is not only the lowest 
priced Asphalt Shingle Mounting System on the 
market, it is also the most effective. Instead of 
requiring bulky flashing to create a watertight 
seal, the QuickBOLT uses one 3” Stainless 
Steel EPDM Compression Washer which binds 
with the Asphalt Shingle roofing material and 
forms a 100% waterproof seal. In addition, the 
QuickBOLT has the fastest installation time, 
simply drill, seal, and mount… it’s that easy!

SolarRoofHook.com also provides many other 
innovative mounting solutions. Our wide 
selection of All Tile Roof Hooks can work on 
both Flat and Spanish Tile Roofs, with or without 
batons. We also have the best options for Stone 
Coated Steel Roofs, with five hooks, two of 
which are adjustable. 

If an installer is working on an uncommon 
roofing style, SolarRoofHook.com can provide 
them with a mounting solution. We are able to 
produce custom products, from start to finish, 
in as little as 60 days, allowing us to work with 
installers to deliver the exact products they 
need for any roofing style.
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Sollega Inc. 
2480 Mission Street, Suite 107 B 

San Francisco, CA 94110 

(855) 725-RACK 

www.sollega.com

Sollega Inc, is a leading solar PV racking 

manufacturer specializing in ballasted 

commercial flat-roof and ground mount 

racking solutions since 2009. As the first 

company to introduce polymers to the PV 

racking industry in North America, we pride 

our selves on innovation. Our mission is 

to provide the easiest to install and most 

cost effective solar PV mounting solutions 

available. Our goal is to enable the 

installation of solar PV on every suitable flat 

surface in the world.

With the introduction of the FastRack510 (FR510), Sollega continues to improve the first 
truly universal one-piece ballasted mounting systems for framed PV modules. As with all Sollega 
mounting systems, the FR510 is lightweight and stackable, ships efficiently, and is quick and easy 
to stage and install. FR510’s arrive on site ready to install with no assembly required. All module 
attachments are top-down and require one size tool. FR10’s are injection molded in California from 
Ultramid–an advanced glass reinforced nylon developed in partnership with BASF, the world leader 
inpolymers. Ultramid is engineered to withstand extreme weather conditions and has a 25 year 
warranty. The FR510 is able to mount framed and frameless modules at 5° or 10°. Built in reference 
tabs ensure perfectly aligned arrays easily, while improving installation time and ease. The ability 
to attach rail internally, provides for increased load sharing, and, for hybrid systems, flexibility in 
mechanical anchor installation. 500 kW fits in a 40’ shipping container!

Sollega designs and manufactures mounting systems for both flat roof 
and ground mount PV. We offer full engineering support services with 
every project, including layouts, ballast and optional anchor plans. In 
additiona we provide detailed calculations, with optional PE wet-
stamps for all 50 states as well as Caribbean. We have atmospheric 
boundary layer wind tunnel testing, providing calculations compatible 
with all current ASCE 7-10 requirements. Sollega provides an industry 
leading 25-year warranty. We provide free quoting services.
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STEGO, Inc.
1395 South Marietta Pkwy., Bldg. 800

Marietta, GA 30067

770.984.0858, Ext. 307

F: 770.984.0615

info@stegousa.com

www.stegousa.com

STEGO has decades of experience in 

the field of climatization of enclosures, 

telecommunication or traffic systems, ATMs 

and parking control systems. With our range 

of products we manufacture user-friendly 

solutions and provide a high degree of 

safety for the operation of your facilities 

without interferences.

Innovation and design are central to our 

product development philosophy. The 

company’s own product development 

department and design office develop 

and construct our products. Production 

sites are in Germany, as well as Brazil, 

France and the US.

With locations in 12 countries and long-

time business partners, we are represented 

world-wide. STEGO products are exported 

internationally and find use in a variety of 

different areas and climate conditions.

In the beginning of 2015, we 
promoted our Thermal Management 
experts to “Electronics Protectors”. 
This term exactly describes what we 
have been offering with our range 
of leading edge products for a 
long time: worldwide protection for 

“endangered” electronics from heat, 
cold and humidity.

For those who rely on the trouble-free operation of 
their electronics, our specialists not only offer Thermal 
Management solutions, they are indeed electronics 
protectors who make sure that electronics in your 
installations worldwide are safe from extreme climatic 
conditions. Not only in enclosures, but in any installation 
with electromechanical and electronic “inner life”.

You think we’re exaggerating, and this sounds 
more like a campaign for the “World Wide Fund 
For Electronics”? Absolutely! That is exactly the 
idea. This is what we intend to convey with this years’ 
advertising campaign, introducing to the stage some 
unexpected wildlife characters, bringing “to life” our 
cherished electronic components and presenting 
technology as something worthwhile to protect... just 
like natures’ endangered species.
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 Sun Action Trackers, LLC 
3660 Thousand Oaks, Suite 316

San Antonio, TX 78247 

+1.210.503.6101

info@SAT-energy.com 

sat-energy.com

Sun Action Trackers is the only manufacturing 

company of tracking technology in the state 

of Texas. Our tracking solutions consist of both 

Dual and Single Axis. Sun Action Trackers offers 

bankable solutions to commercial and utility-

scaled projects in the U.S., and worldwide. For 

more information, visit www.sat-energy.com

Sun Action Trackers is a full line manufacture 
of Solar Tracking and Racking systems. With 
headquarters in San Antonio Texas the company 
also offer services such as tracker installation 

complimented with their in house engineering 
services. Sun Action Trackers is a partner 
in San Antonio’s “Alamo” 400MW solar 
project. This PV project became one of the 
largest dual axis deployment in the world. 
Sun Action Trackers has delivered 265MW 
of dual axis tracking technology.  Once 

the project is complete, our trackers will 
help generate power for up to 10% of all San 

Antonio residents, approximately 70,000 homes. 
Sun Action Trackers employ some of the industry’s most 
innovative tracking solutions. Both our PST-2AL (Dual 
Axis Tracker) and our class leading PST-1AX6 (Single 
Axis Tracker) utilize Sun Action Tracker’s patented 
Real Time Solar Sensing technology which is used to 
capture maximum production. Our steel is made from 
a revolutionary product known as Magnesium Alloy 
Coated steel. This product together with its self-healing 
properties ensures that your project will be able to stand 
up to the rigors of the elements.
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SunModo
1905 E 5th Street, Suite A,  

Vancouver, WA 98661

Tel: +1 (360) 844-0048

Fax: +1 (503) 863-3878

Email: info@sunmodo.com

SunModo, meaning “the way of the 

sun,” is a private U.S. company based 

in Vancouver, Washington focused on 

innovative racking and mounting solutions 

for professional installers in the fast-growing 

solar industry.  We are energized every day 

by a desire to make solar installation easier, 

more reliable and more affordable.  We 

become a solar racking solutions leader by 

inventing new mounting and racking 

gear for professional installers. 

Our EZ Roof Mount system 

has been installed 1.5 

million times on 300MW 

of installation, and our EZ 

SunBeam flat roof system easily 

installs above rooftop obstacles.

Our commitment to 

innovation can be seen 

across our entire product 

line, which includes 15 industry-

shaping patents. 

Product Innovation
True leaders innovate.  Innovation, however, requires a significant commitment of resources to create 
the absolute best solutions.  At SunModo, we are committed to designing better, simpler, and more 
cost-effective mounting systems.

Our easy-to-use flagship EZ Roof Mount is the perfect example of working closely with our 
customers to find the best flashed mount solution for composite shingle roofs.  Because of its 
innovative and cost-effective design, the product has become an all-time customer favorite.  

After many years of extensive research and development, what began with a clean sheet of 
paper evolved into the next generation of full line solar racking solutions, both residential 
and commercial.  

Going the extra mile means leading the way for innovation and setting the industry standard.

Customer Satisfaction
SunModo strives for efficiency, quality, and best pricing, along with valuing the feedback we receive 
from the “boots-on-the-roof” professionals.  We regularly survey our customers to determine what 
we are doing right and what could use some improvement.  By constantly listening to feedback 
from customers, we are continually exploring ways to improve our racking products to minimize the 
total cost of installation.

Our customers report that SunModo provides them the best value racking solution and complete 
customer satisfaction experience compared to competing solutions.  By providing innovative and 
cost effective racking products and value added service, we are able to help customers complete 
more installations in less time. 
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Trina Solar
100 Century Center Court, Suite 500

San Jose, California 95112

trinasolar.com

Trina Solar is a global leader in photovoltaic 

(PV) modules, solutions and services. 

Founded in 1997 as a PV system integrator, 

today Trina Solar drives smart energy 

together with installers, distributors, utilities 

and developers worldwide. Its line of 

innovative solar solutions are lowering the 

overall cost of solar, and creating value for 

Trina Solar partners. The company’s industry 

position is based on innovation excellence, 

superior product quality, vertically integrated 

capabilities and environmental stewardship. 

Trina Solar is ready to meet the demands of a 

thriving global solar market.

Trina Solar has successfully developed into a leader in the PV industry because of its superior 
quality, and reliable modules backed by a strong balance sheet. This has made Trina Solar a 
trusted solar partner in North America and globally. 

Trina Solar is committed to improving efficiencies and competitiveness, and looks to partner with 
downstream solar companies who share those same values. Trina Solar has worked together 
with firms across the industry value chain on solutions to lower the overall cost of solar, and drive 
further sector development. 

The company deploys a vertically integrated business model, producing its own ingots, wafers, 
cells and modules in-house. The control and efficiency achieved from this integrated value chain 
helps Trina Solar continuously improve the production process as well as ensure high quality 
products for its end customers. Trina Solar’s manufacturing process includes nearly three dozen 
in-house reliability tests. The company’s commitment to quality allows it to provide an industry-
leading 25-year warranty on the modules it sells.

Trina Solar’s leadership is widely recognized. Trina Solar’s high-efficiency Honey module holds 
a world record on output for a 60-cell module. Trina Solar was the first PV company to receive 
Underwriter Laboratories’ Client Test Data Program Certification. The company has been at 
the top of the Silicon Valley Toxics Coalition’s Solar Scorecard for the past three years, and Fast 
Company magazine recognized Trina Solar in their 2013 list of The World’s Top 10 Most Innovative 
Companies in China.
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Unirac, Inc. 
1411 Broadway Boulevard NE

Albuquerque, NM 87102-1545 USA

Telephone: 505.242.6411

Fax: 505.242.6412

unirac.com

Don’t leave your project to chance...
Think Unirac first

Unirac is the leading manufacturer of PV 

mounting systems in North America. With 

over 15 years of customer service, Unirac is fast 

approaching 5GW of experience with more than 

500,000 installations worth of knowledge. Unirac 

is a Hilti Group company, a worldwide leader in 

the construction equipment industry.

We provide the best mounting solutions to our 

customers through high quality, competitively 

priced products, responsive customer support, 

industry leading engineering services and 

excellence in supply-chain management.

• Unmatched Experience

• Certified Quality

• Engineering Excellence

• Bankable Warranty

• Design Tools

• Permit Documentation

GET OFF THE ROOF FASTER THAN EVER BEFORE
SOLARMOUNT (SM) defined the standard in 
solar racking. Enhancements are designed to 
get installers off the roof faster than ever before. 
Components are pre-assembled and optimized 
to reduce installation steps and save labor time. 
Our grounding & bonding process eliminates 
copper wire and grounding straps to reduce 
costs. Utilize the microinverter mount with a wire 
management clip for an easier installation.

FASTEST INSTALLATION IN THE INDUSTRY
ROOF MOUNT (RM) introduces the Power of 
Simplicity to the ballasted flat roof solar industry. 
The system consists of only two major components, 
minimizing preparation work and installation time. 
Seamlessly design around roof obstacles, support 
most framed modules and bond the system 
with just the turn of a wrench. Industry leading 
installation speed metrics have been verified by a 
third party, DNV GL.

LESS RAIL, MORE PERFORMANCE
SUNFRAME MICRORAILTM (SFM) is a hybrid 
system including a TrimrailTM with module 
mounting for fastest array alignment and 
superior aesthetics. Minimize total labor with pre-
assembled parts, integrated bonding hardware 
and one tool installation. Compact packaging 
lowers logistics costs from the warehouse to the 
roof. Patented mounting components provide 
post-height adjustment and allow for removal of 
individual panels for maintenance.

Ground Mount Systems

ENGINEERED COST SAVINGS FOR YOUR BUSINESS
GROUND FIXED TILT has evolved from more than 
12 years of experience meeting a variety of project 
requirements. A synergy of steel components 
and aluminum parts deliver performance with the 
lowest system cost. Installation savings are captured 
through efficiently engineered components, optional 
pre-assembled parts and integrated bonding for 
optimized construction sequencing. With more than 
1 GW of ground mount systems installed worldwide, 
GFT is the right solution for your project.

Roof Mount Systems  

Experience that makes a difference
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Vaisala Inc. North American Headquarters 
Boulder Operations 

P.O.Box 3659, 

Boulder, CO 80307-3659, USA

Street address: 194 South Taylor Avenue

Louisville, CO, 80027, USA

Phone: +1 303 499 1701

Fax: +1 303 499 1767

Toll free: 1 877 VAISALA (824-7252)  

vaisala.com

Vaisala is a global leader in environmental 

and industrial measurement. Building on 

80 years of experience, Vaisala contributes 

to a better quality of life by providing 

a comprehensive range of innovative 

observation and measurement products 

and services for chosen weather-related 

and industrial markets. Energy customers 

use Vaisala products and services to 

measure, forecast, and integrate weather 

information into their operations to improve 

the effectiveness and reliability of electrical 

energy systems. www.vaisala.com/energy 

www.twitter.com/VaisalaEnergy

VAISALA is passionate about 
promoting the most advanced methods 
for understanding weather’s impact 
on energy. Research and innovation 
in this area is critical because it 
supports sound investment, planning, 
and operational decision-making 
and ultimately the continued health 
and growth of the solar industry. In 
2010, Vaisala (formerly 3TIER) was 
the first to create a global dataset 
of solar resources to aid renewable 
energy planning and development 
around the world using high-resolution 
information based on proven science. 
The company also pioneered the use 
of satellite technologies in calculating 
pre-construction solar energy estimates 

and has set global best practices for 
solar project planning. Vaisala has 
supported many of the world’s largest 
utility-scale solar projects currently 
in operations or under construction, 
such as Nevada’s 392MW Ivanpah 
Solar Energy Facility developed by 
BrightSource. To date Vaisala’s work 
has enabled global project developers 
to secure investments worth over $5.5 
billion. In addition, Vaisala was among 
the first to develop a state-of-the-art 
solar forecasting system, which was 
piloted, tested, and enhanced at actual, 
operational projects in partnership with 
one of the Southwest’s largest utilities 
and solar energy producers.
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Solectria (Yaskawa - Solectria Solar)
Headquarters

360 Merrimack Street

Lawrence, MA 01843 (USA)

tel (978) 683-9700

fax (978) 683-9702

inverters@solectria.com

Solectria (Yaskawa – Solectria Solar), a 

wholly-owned subsidiary of Yaskawa America, 

Inc., is the largest commercial inverter 

manufacturer in the U.S. Solectria’s products 

include 3.8 to 750 kW inverters, string 

combiners and web-based monitoring for all 

size solar systems. Solectria is backed by over 

100 years of power electronics and inverter 

experience. All of Solectria’s three-phase 

central inverters are made in the USA.  PV 

System owners, developers and EPCs rely 

on the high performance, reliability and 

bankability of Yaskawa – Solectria Solar.

Why we’re a leader in Solar
In 2015, Solectria (Yaskawa – Solectria Solar) became the #1 commercial inverter manufacturer 
in the U.S. Solectria’s parent company, Yaskawa Electric Corporation, a $4 billion company, has 
been in the power electronics and inverter industries for over 100 years and is one of the most 
established and consistent inverter manufacturers. Solectria continues to be at the forefront of the 
solar market in product introductions, innovations and successes. Most recently, Solectria introduced 
its Decentralized MW Solution combining its #1 selling 3-phase, transformerless string inverters with 
major system components making them a one stop solution provider for customers.

Solectria has always focused on SIMPLIFYING SOLAR by focusing on customer needs, increasing 
system reliability, serviceability and reducing total installed cost and labor at PV job sites. Its 
inverters have the highest peak and CEC efficiencies in the industry and are extremely customizable. 
Solectria inverters integrate some of the most advanced inverter technologies and offer advanced 
grid control features demonstrated by research partnerships with EPRI and the DOE.

Solectria also offers the most comprehensive product suite available today, with inverters ranging 
from 3.8kW through 750kW and multi-megawatt solutions such as its Megawatt Solar Stations with 
integrated medium voltage transformers and the Decentralized MW Solution. All of Solectria’s three-
phase, central inverters are MADE IN THE USA. Learn more at www.solectria.com.
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Protect your critical equipment with power conversion stations from Sabre Building 
Systems by CellXion. Available in concrete, steel or aluminum, they are designed to 
provide durable, maintenance-free protection. Our structures are factory assembled and 
include customer furnished power generating equipment, transformers, control systems, 
and heat management systems. Supplying thousands of stations for some of the largest 
utility scale projects in the U.S., Sabre has the experience to custom engineer, 

manufacture and deliver a structure that meets your specifications.

Contact Sabre Building SysContact Sabre Building Systems by CellXion today for your next project.

318-213-2900 | www.SabreBuildingSystems.com

P r o t e c t i n g  Y o u r  
Critical Equipment
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SOLECTRIA IS OWNED BY YASKAWA
$4B Company

11,500 Employees

Over 22 Million Inverters Installed

22 Manufacturing Facilities Worldwide

Celebrating 100 Years of Manufacturing

www.solectria.com  |  inverters@solectria.com

SIMPLIFYING SOLAR
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