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StorEdge™ inverter with backup.
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even if the grid is off.
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T H E  F I R S T  W O R D

Good news peeks through

I don’t know about you, but I am sure glad 
to leave 2017 behind. Starting in January, 
solar immediately felt threatened by a new 
administration catering to coal and climate change 
deniers. Then, out of nowhere, bankrupt panel 
manufacturers threw the industry into a lengthy 
and testy trade case battle. Big-named residential 
solar installers abruptly exited the market, leaving 
customers confused. Then (then!) solar’s federal 
investment tax credit was put into jeopardy with 
the even more hotly debated GOP tax bill. Is there 
anything to look forward to in 2018?

I’ve found a few peeks of sunshine on the 
horizon. One we’re going to be hearing more about 
this year is the overlooked Midwest solar market. 
Solar Power World is Midwest-headquartered, so 
we’re excited to share good news from our backyard. 
SEIA recently formed a Midwest State Committee 
to expand advocacy efforts in the region, especially 
because Midwest states are predicted to install more 
than 1 GW of solar by 2021 (up from just 73 MW in 
2015). Sunrun became the first national residential 
solar company to serve the Midwest when it entered 
Wisconsin last year. Rural electric cooperatives will 
lead community solar efforts in the area, pushing the 
Midwest into the competitive solar arena. 

Speaking of community solar, GTM Research 
found that non-residential solar (which includes 
commercial rooftop installations and community 
solar) was the only market that saw growth in 2017. 
Twice as much community solar was installed 
last year than in 2016. With 150 community solar 
programs in place or in development across the 
country, community solar is expected to be a 500-
MW annual market within the next two years.

Solar is also becoming more mainstream. No 

longer do we have to explain our industry at every 
family gathering, doing quick math on “how much a 
solar panel costs” for Uncle Bill. Coors Light showed 
off its 3.2-MW system and “22 million beers powered 
by the sun” in a 15-second ad first broadcast around 
last year’s Super Bowl. If that doesn’t get people 
talking about solar, maybe you’ll listen to the 
children. At the end of 2017, there were close to 
6,000 K-12 schools in the United States that used 
solar energy, nearly double what was installed in 
2014. Four million U.S. students attend schools with 
solar power and they see solar energy’s potential 
every day. One of the main reasons I’m a journalist is 
because my high school had a newspaper to work 
on. If students see solar on their schools, maybe 
they’ll consider installing solar on a future home or 
going into a career in renewables. 

And what am I most looking forward to 
in 2018? Solar Power International heads to 
Anaheim in September. Avoiding Las Vegas 
this year will do my lungs good. See you there 
and at many other events across the 
country in 2018! SPW

@SolarKellyP
@SolarPowerWorld
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Mountain View Solar employees 

work on a flat roof installation. 

Faced with a shortage of skilled 

workers, the company partnered 

with a local community college 

on an internship program to 

ensure trained employees find 

a home in solar.  
Photo courtesy of MtvSolar
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Ohio could erase green energy 
requirements
Columbus, Ohio
Ohio’s neighbors Michigan and 
Pennsylvania are taking steps to 
make solar economically viable, yet 
this state’s Republican lawmakers are 
working to scrap the meager utility 
green energy requirements it has in 
place. A new bill lawmakers hope 
to pass in January would turn the 
requirements into voluntary goals.

New coalition pushes for more 
solar in Tennessee
Nashville, Tennessee
The Southern Alliance for Clean 
Energy—the group behind Floridians 
for Solar Choice—has now set its 
sights on Tennessee. SACE and a 
coalition of clean energy supporters 
launched Tennesseans for Solar 
Choice in order to push utility giant 
Tennessee Valley Authority to move 
away from fossil fuels and toward solar.

Renewable energy advocates sue 
Montana regulators
Helena, Montana
Montana’s regulators reduced the 
amount small solar developers can 
charge for the power they generate 
from $66 per MWh to about $31 per 
MWh. Clean energy advocates including 
Vote Solar are now suing the regulators, 
saying if the order stands, Montana will 
lose economic investments, jobs and 
affordable solar energy.

Indiana program will fund low-
income solar installations
Indianapolis, Indiana
A $400,000 settlement agreement 
between Duke Energy and Indiana’s 
key consumer groups will go toward 
a new program providing access 
to solar for low-income Hoosiers. 
Sixteen nonprofit organizations 
including a Head Start classroom and 
affordable housing complexes will 
use the funding to install solar panels.

Pennsylvania adds incentive to 
build solar in-state
Philadelphia, Pennsylvania
Pennsylvania’s RPS has allowed out-of-
state companies to import renewable 
energy to the state since 2004. 
Thanks to a new law, that energy 
will now have to come from inside 
Pennsylvania. The move is expected to 
increase the value of energy credits.

Michigan PUC adopts value of 
solar methodology
Lansing, Michigan
The Michigan Public Service 
Commission set rates that public 
utility Consumers Energy must pay 
renewable energy facilities for the 
power they supply to the grid. The 
new value of solar is expected to help 
grow solar in the Great Lakes State. 

New charges added for El Paso 
Electric solar customers 
El Paso, Texas
The Texas Public Utility Commission 
approved El Paso Electric’s rate hike 
that includes a $30 minimum monthly 
bill for new residential solar customers. 
However, existing solar customers who 
had a solar application under review 
prior to Dec. 14, 2017, won’t have to 
pay the monthly charge.
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Solar policy snapshots
A guide to recent legislation and research 
throughout the country.
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Pennsylvania could see an 
increase in solar installations 
now that renewable credits 
must be produced in-state.
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Osprey PowerPlatform® 
The patent-pending Osprey PowerPlatform® 
affords breakthrough advances in ground mount 
solar EPC practices by minimizing the engineering 
required, adding modular scalability to the 
procurement and construction process, and 
dramatically reducing costs and effort. 

Fastest Deployment, 
Lowest Cost Ground 
Mount Installations

Visit booth 2108 at SPI

Innovative Earth Anchor  
Foundation System 

• Satisfies permitting requirements for virtually 
any site and soil type 

• Eliminates the need for geotech reports¹, special 
inspections, heavy equipment, and cement

• Can be installed by small, semi-skilled crews 
using only handheld power tools

• Simple field testing to 1.5x the specified loads 
assures compliance with applicable codes and 
regulations

Nuance Energy Group, Inc.  |  © Copyright 2018. All Rights Reserved.  |  CA License #988672  |  (877) 537-2221  |  NuanceEnergy.com

“You hit a homerun with this product!” 
—Jack Ramsey, CEO, Altsys Solar

“Our project went from being one of our most difficult ground 
mount installations to becoming our easiest and fastest ever.”
— Alex Pugh, Operations Director, Energy Concepts

¹ In atypical soil conditions, a geotechnical report may be advisable.
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SPW editors assist on a 2.5-kW 
installation in Kensington, California

While we strive to provide readers with the most 
accurate and timely solar construction news and analysis 
better than anyone in the business—and could tell you 
tons about the pros and cons of microinverters and rail-
less mounts—we realized something was missing: We 
hadn’t set foot on an actual roof. 

In an effort to practice what we peach, SPW editors 
Kathie Zipp, Kelly Pickerel and Kelsey Misbrener recently 
traveled to the Bay Area to install 2.5 kW of solar on a 
home with a view of the Golden Gate Bridge. 

Our adventure started earlier in 2017, after the May 
edition of the Contractors Corner podcast and story series 
hosted by Pickerel. She had the pleasure of chatting with 
SunWork Renewable Energy Projects, a volunteer-based 
installation company based in Milpitas, California (listen 
to the full podcast on solarpowerworldonline.com). 
SunWork's development director Mike Balma explained 
that the non-profit employs four experienced project 
leads who work with volunteer teams to complete solar 
installations—almost like Habitat for Humanity, but for 
solar. Volunteers come from all walks of life—some 
are interested in solar careers looking for experience, 
others are environmentalists or just do-it-yourselfers. 
If anyone (with a little basic training) can assist with a 
project, why not the SPW editors?

KATHIE ZIPP, KELLY PICKEREL, KELSEY MISBRENER
SPW EDITORS

I was amazed by the little things, 
like how do you get the heavy 
panels safely onto the roof?

Projects(CaseStudy) 1-18 Vs2kp.indd   10 1/16/18   12:39 PM
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It was extremely satisfying to see our 
completed project after two days 
and know that we did it ourselves.

I’ve learned a lot from the installers 
I’ve interviewed, but being up on a 
roof installing panels myself made 
the technology real for me.

Projects(CaseStudy) 1-18 Vs2kp.indd   11 1/16/18   12:39 PM
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P R O J E C T S

So we set a date for December 
to try our hand at installing residential 
solar. Our very helpful project lead 
was SunWork founder Reuben Veek, 
who coached us through the two-
day project. We can confidently 
say we very much preferred the 
day of hard labor, lifting panels and 
installing mounts, over the day of 
more tedious electrical work. We 
have a much greater appreciation 
for solar installers across the country 
doing multiple projects each week—
even the (what we find) boring and 
frustrating electrical bits. 

I have a new 
appreciation 
for the patience 
it takes to do 
electrical work 
and will invent a 
better way to get 
wires through 
dozens of feet of 
conduit soon!

The construction aspect 
was physically demanding 
but satisfying, while the 
electrical portion was 
more of a mental exercise. 
I would rather be 
carrying panels around 
instead of feeding wire 
through conduit any day.

Podcast Alert!
Make sure to check out 
our special podcast on our 
installation experience at 
solarpowerworldonline.com. 

Projects(CaseStudy) 1-18 Vs2kp.indd   12 1/16/18   12:39 PM
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The world’s 
best-selling 
multi-module 
microinverter 
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Dual-module 
microinverter with 
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Reactive Power Control 
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More PV modules per 
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microinverters

ZigBee wireless 3x 
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690.12 Rapid Shutdown 
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from 200W-365W+
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We wanted to share photos of 
our experience with Solar Power 
World readers this month. It may 
seem like just another installation 
to those of you more practiced in 
the field, but it's a big milestone 
for us computer-locked editors. 
You all have given us a great 
education in solar basics, and 
we were able to see a project 
through to its hook-up. We hope 
this enables us to provide even 
better information on how you 
can grow your businesses and 
do your jobs better every day. 

Who wants to let us assist 
on a ground-mount next? SPW

I recommend that anyone in the 
solar industry not directly 
involved with installation—
like salespeople or software 
designers—find a way to 
assist on a solar project. It’s 
a tremendous help to your 
everyday work when you have 
direct installation experience.

Panels: REC
Inverter: SMA
Mounting: EcoFasten and Unirac
Installer: SunWork Renewable Energy Projects 
     and Solar Power World

Projects(CaseStudy) 1-18 Vs2kp.indd   14 1/16/18   12:39 PM



BECOME A DISTRIBUTOR
CALL TODAY:  800.819.7236

TAMARACKSOLAR.COM

OVER 20 YEARS OF FIELD TESTED 
APPLICATIONS WITH A PRODUCT LINE 

DEVELOPED FOR YOUR UNIQUE 
INSTALLATION NEEDS

Tamarack Solar 
 Products STRENGTH THAT STANDS OUT

Tamarack 8-17.indd   81 1/16/18   11:57 AM



P R O J E C T S

Sungevity solar leases leave customers 
with headaches after bankruptcy

KELSEY MISBRENER
ASSOCIATE EDITOR
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One customer found a way to settle 
through a Federal Trade Commission act

When you terminate a car lease early, 
your contract will often require you to 
pay the remaining lease amount, an 
early termination fee, any remaining 
depreciating costs and more penalties, 
according to dmv.org. These costs can 
vary from dealer to dealer, and the DMV 
encourages lessees to carefully read 
lease contracts to be sure there are 
no surprises if they must terminate the 
lease early.

The same goes for solar leases—but 
the stakes (and costs) are even higher. 
Though the contracts can be many 
pages long, the pain of scouring through 
them will be far less than that of surprise 
cancellation horrors. After residential 
installer Sungevity went bankrupt and 
distributed its assets to multiple compa-
nies, those who had leases through the 
company flocked to solarpowerworldon-
line.com to figure out what to do next. 

On Solar Power World's news 

stories about Sungevity's bankruptcy 
and subsequent merger, commenters 
questioned what to do next about their 
leases. A commenter named Amber 
Brown asked, "The real question—do 
we have to pay the lease still??" Another 
commenter going by "Veronica in New 
York" said, "I am worried I purchased a 
20 year lease with Sungevity in June 
2016 and now they filed for bankruptcy 
in March 2017. My inverter went down 2 
months ago and I can’t get a repair team 
to come out to get me back on line."

One unhappy customer contacted 
us directly to tell us she was in a particu-
larly confusing situation. Jean Kleber's 
husband works for the government. 
While they expected to stay in New Jer-
sey for the life of their 15-year Sungevity 
lease, he ended up being relocated six 
years after they signed. 

 Kleber was aware that government 
jobs can always come with a hint of un-
certainty, so she did her due diligence up 

front to ask Sungevity what would happen 
if they did have to move before the lease 
was up. She said the solar company as-
sured them many times that even if they 
had to move and sell the home before the 
lease ended, they'd have no trouble.

"There were plenty of assurances 
this is not going to be a problem. 'Worst 
case-scenario, you can terminate it, no 
big deal,'" Kleber said.

When they found out her husband 
was being relocated to Florida for work 
near the end of 2017, Kleber went through 
weeks of stress trying to figure out the 
best way to proceed—whether it be pur-
chasing the panels, trying to get the next 
buyer to assume the lease or terminating it 
outright. After being given the run-around 
by the companies that took over Sungev-
ity's assets, namely Omnidian, she finally 
decided to file for arbitration on the basis 
of violation of the Consumer Leasing Act. 
She and the leasing services company 
that took over Sungevity’s assets settled at 
Kleber paying an undisclosed amount to 
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terminate the lease and for the company 
to leave the panels on the home. She said 
the company plans to get the next home-
owner to pay for monitoring.

“I’m very familiar with Jean Kleber’s 
case, and those of many other consum-
ers left holding the bag after Sungevity’s 
bankruptcy,” said Omnidian CEO Mark 
Liffmann via email. “Having personally 
spoken with Mrs. Kleber, I understand her 
frustrations. Many partners have been 
pulled in to help Sungevity customers, 
including our firm. Our role is system 
monitoring and maintenance. We guaran-
tee that systems perform as expected and 

we continue to serve thousands 

of Sungevity lease holders. But Omnid-
ian does not own these assets. We don’t 
have the authority to change or terminate 
a Sungevity lease because we don’t own 
the lease.” 

Kleber's situation was made more 
complicated by a bankruptcy, but other 
solar lessees could have similar issues. 

While vehicle leases are usually 
five-year contracts, solar leases are of-
ten for longer than 15 years. Consumers 
must be sure they're staying put for a 
long time before they put pen to paper.

"As a consumer, 20 years feels a 
little too long to me. There are not that 
many things in life that you sign for that 
long," said Vikram Aggarwal, CEO of 
consumer-facing solar quote compari-
son company EnergySage.

People can be attracted to the solar 
leasing option for a number of reasons. 
For one, it's a simple way to save money 
on electric bills and lower a home's car-
bon footprint. Also, the solar company 
providing the lease will typically handle 
maintenance, so it's hassle-free. And 

consumers don't have to take out a loan 
like they would to buy a solar system.

For retirees with no taxable income 
who can't benefit from the ITC or other 
tax incentives, leases may be the only 
way they can go solar. 

"It's an extremely simple process 
and it gets them a small savings," Ag-
garwal said.

But the downsides shouldn't be 
overlooked. Lessees can't take advantage 
of the ITC and state-specific solar rebates 
and incentives because they don't own 
the system. And a lot of the money a con-
sumer saves on energy bills will go toward 
paying the leasing company. 

The value of the system seems 
to be an afterthought in a solar lease, 
much different from when a consumer 
is looking to purchase solar. Kleber said 
she had no idea what the panels on her 
roof were worth when she started look-
ing more closely at her lease. 

"What we see is when consumers are 
looking at owning the system, they're very 
focused on the quality of the equipment 
that is being installed," Aggarwal said. 
"Whereas the leasing company basically 
downplays the value of the equipment. "

Kleber ran into this problem when 
she considered selling the panels with 
the home, but the appraiser told them 
the panels only added $1,000 in value to 
the home. Meanwhile, the solar compa-
ny told her the array was worth $21,000.

"We didn't even know the value 
of them when they put them on our 
house," Kleber said. She couldn't find 
the value written anywhere in her 
lease either.

If a lessee does have to move be-
fore the lease is over, the options can 

include buying the system outright, 
trying to get the new homebuyer to 
assume the lease, or paying to termi-
nate it and have the panels taken off 
the roof.

Because equipment value is often 
not at the forefront in leases, home-
owners who buy the panels and own 
the equipment may find the equipment 
is not the right quality for their needs. 

Unhappy customers like Kleber are 
bad for the industry. She said she will 
never consider solar again because 
of this experience, and discourages 
friends from trying it too. Solar install-
ers and leasing companies can avoid 
disgruntled customers by being much 
more transparent up front. Aggarwal 
said one solution could be to offer 
shorter lease options, similar to the 
structure of solar loans. Another is for 
solar companies to be conservative in 
their calculations of how much money 
the solar lease will actually save the 
customer based on realistic utility en-
ergy inflation rates. 

An industry-wide standardized 
leasing contract could also help clear 
up the murkiness of solar leases. SEIA 
released a template that would do 
just that, if many companies chose to 
adopt it. 

Despite the murky areas in solar 
leasing, Aggarwal said leases do have 
an important role to play in the industry.

"We are hoping that there is some 
more innovation in this space where 
leases are made more flexible, have 
different terms, different options for the 
customer, let the customer select their 
equipment, really help them make the 
right decision," Aggarwal said. SPW

 

Those who are struggling with Sungevity leases 
are encouraged to look into the Consumer 
Leasing Act, a ruling by the Federal Trade 
Commission. Solar installers can suggest to 
homeowners exploring different solar options 
to visit solarunitedneighbors.org for assistance 
with energy rights.

As a consumer, 20 years feels a little 
too long to me. There are not that many 
things in life that you sign for that long.
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Some big solar headlines of early October 2017 
read that the world's largest rooftop solar tracking 
system had reached completion. "World's largest" 
seems impressive but could easily have been replaced 
with "world's only.” Trackers don't go on roofs; the 
wind would rip them off, right? And now there's a 1-MW 
rooftop tracking system online in California? It seems 
crazy, but new technology shows otherwise. 

Edisun Microgrids, a solar technology company 
born out of the incubator Idealab, has spent the last 
few years perfecting the rooftop solar tracker it calls PV 
Booster. More than 2,900 trackers attached to individual 
panels were used on the "world's largest" project on a 
Chiquita cold storage building in Oxnard, California. The 
individual trackers are key to the project's success, said 
Edisun Microgrids founder and CEO Bill Gross.

"All of the things you do to mount the [tracking] 
system in the ground—drilling holes or putting pylons in 
or ground screws—you can't do on a rooftop. The roof 
isn't strong enough to hold those forces of the wind on 
rows of trackers," Gross said. "I thought maybe there 
was some way if we modularized it or broke it down 
into smaller elements, you could reduce the individual 
point loads from the wind to be small enough to actually 
make a tracker work."

He was right. Trackers can operate on a flat rooftop 
if they're held closer to the roofline. Traditional ground-
mounted dual-axis trackers attach tables of panels on 
a pole many feet off the ground. A tall pole-mounted 
system couldn't work on a roof; it couldn't support 
the weight or wind loads. Reducing the PV Booster's 
support to one single panel helped lessen weight, but a 
new pivoting/tracking solution was necessary.
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"We came up with a new 
mechanism where the panel pivots 
from the front edge," Gross said. "It's a 
carousel design. As opposed to pivoting 
from the middle, we make a ring which 
is the diameter of the size of the panel. 
We pivot from the front edge and hinge 
it at the front edge so when the panel 
retracts, it goes down full flat. We are 
only a few inches off the roof in the 
stowed position as opposed to 6 ft off 
the roof in the stowed position [like 
traditional pole-mounted trackers]. That 
difference of a few inches versus 6 ft 
is the whole difference of surviving the 
wind load."

Gross has experience with tracking 
systems. As part of his technology 
incubator Idealab, he developed a 
single-axis tracking system for ground-
mount installations under the name 
RayTracker. The company worked 
primarily with First Solar and was 
eventually acquired by the EPC in 2011. 

"We were trying to make a product 
that was simpler to install on the ground, 
where each row could be independent," 
he said. "Since [the acquisition], First 
Solar has done about 1 GW of that 
tracker in their systems. I saw the 
market grow again like crazy for the 
ground-mount business—millions of 
dollars and gigawatts of installations. I 
was looking at the market, saying, 'It's 
taking off on the ground so much, why is 
no one doing it on the roof?'"

One reason might have been the 
economics. After Edisun Microgrids 
determined individual trackers would 
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work best, the next challenge was how 
to make a system cost effective enough 
to support thousands of trackers 
on a roof. Gross said the dual-axis 
tracking helps and provides a 30% 
boost in power compared with fixed-
tilt roofing systems. Also, increasing 
panel efficiency and power make a big 
difference. A 400-W panel will obviously 
produce more power than the 250-W 
models of a few years ago.

"We can cost 10% more with a 30% 
boost in power and still have 20% better 
economics," Gross said.

The PV Booster also uses a 
perimeter drive system, moving the 
torque load from the center to the 
outside ring.

"That extra reduction from the 
torque by driving from the perimeter 
means we can use a direct drive motor, 
getting rid of the gearbox," Gross said. 
"Eliminating the gearbox eliminates the 
two most difficult things of a tracker—
the expense and the reliability."

Edisun Microgrids has 20 MW of 
PV Booster projects in the pipeline, 
and the company is actively looking 
for opportunities with solar installation 
companies used to large commercial 
rooftop installs.

"If they can install fixed-tilt racks, 
they can install our tracker," Gross said. 
"It's new technology, but we provide all 
the service and support to help them 
learn. We're especially looking for 
people with customer relationships that 
can explain our technology to customers 
and expand our reach. We think long 
term. In one or two years, everybody 
will at least evaluate a tracking system 
for their commercial rooftop alongside 
a fixed tilt, because it makes so much 
economic sense."

There is significant potential 
in the commercial rooftop market 
for solar. The Commercial Buildings 
Energy Consumption Survey (CBECS), 
administered by the U.S. Energy 
Information Administration (EIA), 
estimated there were 5.6 million 
commercial buildings in the United 
States in 2012, comprising 87 
billion sq. ft. And buildings are 
expanding: The survey 
found a 21% increase 
in floorspace since 
2003. With major 
tech companies (think 
Amazon, Google, 
Apple) building new 
headquarters and data 

centers at 1 million sq. ft or more, the 
market can only grow for rooftop solar 
opportunities—especially if trackers help 
the economics make more sense. 

"We want to help show the world 
that tracking on rooftops is just as 
valuable as tracking on the ground," 
Gross said. "I hope with the progress 
we make over the coming year with our 
pipeline, we will help convince people 
that if they're going to put solar on a 
large commercial building, you should at 
least put tracking into consideration." SPW

If they can install fixed-
tilt racks, they can 
install our tracker.
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Do you know where 
your solar panels are made?

KELLY PICKEREL
MANAGING EDITOR
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Last year’s 201 trade case kerfuffle had 
a lot of people asking where their solar 
panels were coming from. Especially 
with certain countries potentially 
avoiding proposed tariffs, taking the 
time to understand where solar panel 
manufacturers work is necessary. (A final 
decision by President Trump on solar panel 
tariffs is to be made after press time.)

We reached out to the large 
majority of crystalline silicon panel 
manufacturers that participate in the 

U.S. market for clarification on their 
business locations. Sometimes we 
were met with even more confusing 
information, but we’ve attempted to be 
as accurate as possible. We focused on 
module assembly/manufacturing rather 
than cells, because that will be another 
adventure in information gathering.

What follows is a list of solar panel 
headquarters and manufacturing 
or assembly locations. Companies 
with asterisks (*) have not had their 

locations officially confirmed by 
company representatives, but the 
information is our best research, based 
on spec guides and industry news. A 
more accurate list will be constantly 
updated and featured on our website 
solarpowerworldonline.com.

If your panel company is 
misrepresented on this list, or if you’d like 
to feature your company missing from this 
list, please reach out to editor Kelly Pickerel 
at kpickerel@wtwhmedia.com. SPW

COMPANY HEADQUARTERS MODULE MANUFACTURING LOCATIONS

Astronergy* China China, Germany, Malaysia, Thailand

Auxin Solar* United States United States

Axitec United States Canada, China, Vietnam 
(German parent company) 

Boviet Solar China Vietnam

BYD* China China

Canadian Solar Canada Brazil, Canada, China, Indonesia, Thailand, Vietnam

CentroSolar* Germany Taiwan, United States

ecoSolargy* United States Taiwan, Turkey, Vietnam

ET Solar China China, Malaysia, South Korea, Vietnam

GCL* China China, Vietnam

Hanwha Q Cells South Korea China, Malaysia, South Korea

Hyundai South Korea South Korea

Itek Energy United States United States

JA Solar China China, Malaysia, Vietnam

JinkoSolar China China, Malaysia, Portugal, South Africa

Kyocera Japan China, Japan

LG* South Korea South Korea
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COMPANY HEADQUARTERS MODULE MANUFACTURING LOCATIONS

LONGi China China, India, Malaysia

Mission Solar United States United States

Mitsubishi Electric* Japan Japan

Motech Solar* Taiwan China, Taiwan

Panasonic Japan Japan, Malaysia, United States

PureSolar United States United States

REC Norway Singapore

RECOM Germany France, Italy, Poland

Seraphim Solar USA Manufacturing United States United States
(Chinese parent company) 

Sharp Solar Japan Germany, Japan, Thailand

Silfab Canada Canada

Solaria United States South Korea, United States

SolarTech Universal United States United States

SolarWorld Americas United States United States
(German parent company)

SunPower United States France, Mexico, Philippines, United States

SunSpark Technology United States United States
(Chinese parent company) 

Suntech China China, Vietnam

Talesun* China China, Thailand

Trina Solar China China, Malaysia, Thailand, Vietnam

Upsolar* China China

Vikram India India

WINAICO Taiwan Taiwan

Yingli Solar* China China, Thailand
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Why array oversizing makes financial sense
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With cheaper panels and new time-of-use rates, 
higher DC-to-AC ratios are becoming more economic

Going back to solar basics for a 
moment, inverters must convert the DC 
electricity the solar cells produce into 
AC electricity homes and businesses 
can use. So when designing a solar 
installation and selecting an inverter, 
it’s important to consider how much DC 
power the array will produce and how 
much AC power the inverter can output 
(also known as its power rating). 

The ratio of how much DC capacity 
(the quantity and wattage of solar 
panels) is installed to the inverter’s AC 
power rating is called the DC-to-AC 
ratio, or DC load ratio, oversizing ratio 
or overloading ratio, etc. For example, a 
120-kWdc array with a 100-kWac inverter 
has a DC-to-AC ratio of 1.2.

“It often makes sense to oversize 
a solar array, such that the DC-to-AC 
ratio is greater than 1,” said David 
Bromberg, senior scientist at Aurora 
Solar, on Aurora’s blog (blog.aurorasolar.
com). In other words, one would adjust 
the number of solar panels so the DC 
capacity divided by the AC output is 
greater than one. “This allows for a 
greater energy harvest when production 
is below the inverter’s rating, which it 
typically is for most of the day.” 

Considering clipping losses
However, oversizing a solar array isn’t 
without consequences or costs. When the 
array is producing the most solar energy 
(the DC maximum power point) at a level 
higher than the inverter’s power rating, the 
extra power is “clipped” by the inverter. 
This inverter clipping, or power limiting, 
ensures the inverter is operating within 
its capabilities but results in lost energy 
production during peak production hours. 
All UL 1741-certified inverters should have 
power-limiting capabilities. 

Consider the graph of energy production 
as a function of time of day. The purple line 
shows a typical bell curve of AC output power 
peaking at noon, just below the rating of the 
inverter indicated by the dashed line. Adding 
more panels to increase the size of the solar 
array increases the DC-to-AC ratio of the 
system (as illustrated by the green curve), 
allowing greater energy harvest throughout 
the day. The area between the green and 
purple curves is the energy that is gained by 
increasing the DC-to-AC ratio. 
Image courtesy of Aurora Solar
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“The inverter effectively prevents the 
system from reaching its [maximum power 
point], capping the power at the inverter’s 
nameplate power rating,” Bromberg said.

Therefore, the inverter’s clipping 
must be carefully modeled when 
designing a system, especially in 
areas with high levels of irradiance 
that can lead to higher power 
output. Otherwise, the system could 
underperform. Sometimes the solution 
is to add another inverter. Solar design 
software that automatically considers 
inverter clipping, like Aurora’s, 
can make accurate performance 
simulations easier. 

“Knowing how much energy 
is clipped allows a designer to 
understand how effective the 

Annual energy production of a 100-kW inverter as a function of DC-to-AC ratio. As the DC-to-
AC ratio increases, so does the AC output and clipped energy. Image courtesy of Aurora Solar

oversizing scheme is at increasing 
energy harvest and determine what 
system configuration is the most cost-
effective, in order to make an informed 
decision about how much DC power to 
connect to the inverter,” Bromberg said.

However, Marco Trova, technical 
sales support manager at ABB, worries 
that software doesn’t consider the effects 
of oversizing when analyzing inverter life. 

“DC-to-AC ratio can impact the 
inverter’s useful lifetime differently 
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in various locations. Software cannot 
account for all the different conditions of 
every manufacturer’s products,” he said. 

Oversizing exposes the inverter to 
more power, more short circuit current 
and more full-power input voltage during 
clipping. The inverter has to work harder 
for longer hours, even in hot summer 
months. Most inverters operate less 
efficiently above their maximum power 
point voltage, which also increases 
internal component temperature. 

ABB did a series of studies to find 
a safe limit for DC-to-AC ratios using 
its inverters specifically. It looked 
at temperature—which significantly 
contributes to component aging—and 
other factors. 

“Defining a one-fits-all DC-to-AC 
limit is a tricky task,” Trova said. “You not 
only have to consider the variability of 
the environmental conditions, but also 
different mounting orientations.”

While ABB was able to find a 
maximum DC-to-AC ratio for its Trio-50.0-
TL OUTD inverter in fixed-tilt and solar 
tracking installations, Trova said it’s not 
possible to find a convenient “one-size-
fits-all” value across all inverter brands.

The maximum oversizing ratio of an 
inverter depends on string count, string 
size, inverter efficiency and factors 
that affect the inverter’s operating 
temperature and ability to cool, such as 
shading, mounting and elevation. Proper 
maintenance is also important. 

 “The choice to oversize a solar array 
should be made responsibly,” Trova said. 

Designing for financial efficiency
Though oversizing PV systems is not 
a new practice, falling panel prices 
and new time-of-use rates are further 
improving economics. Maximum energy 
yield traditionally governed system 
design, so developers focused on 
positioning models to avoid shading 
and sizing the array so the inverter 
spent little or no time clipping. But now 
developers are driven to maximize 
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financial returns. Cheaper panels make 
it cost-effective to add more modules to 
the array and benefit from the gains in 
energy production during peak hours, 
even with clipping losses. Also, new 
time-of-use rates mean it makes sense 
to increase DC-to-AC ratios when the 
value of solar energy is high. While 
designers traditionally may have used a 
DC-to-AC ratio of 1.1 or 1.2, these aspects 
are pushing ratios as high as 1.6.

“The idea is for the inverter to run 
at full power when energy is the most 
valuable,” said Trova. “However, oversizing 
only improves project economics up to a 
certain point at which energy losses and 
costs outweigh the economic benefit from 
the additional panels.”

The levelized cost of energy 
(LCOE) can be used to determine a 
system’s sensitivity to DC-to-AC ratios. 
ABB did a study in which it looked at 
solar arrays in three locations (cities in 
Washington, Virginia and New Mexico) 
with different irradiance levels and 
temperatures using DC-to-AC ratios 
between 1 and 1.6. It simulated the 
effects of oversizing in NREL’s system 
advisor model (SAM), calculating 
LCOE and comparing results with 
specific yield (the system’s annual 
energy harvest per kW of installed DC 
capacity) calculated in PVsyst. 

ABB found that the optimal DC-
to-AC ratio in these areas depended 
on the design goal. For example, 
regardless of site conditions, sizing 
a system to maximize specific yield 
allows for an ideal DC-to-AC ratio at 
or slightly below 1.2. However, sizing 
a system to target the best financial 
output could lead to higher DC-to-AC 
ratios, between 1.3 and 1.6.

ABB concluded that an inverter 
that could manage a DC-to-AC ratio up 
to 1.6 would be the most ideal because 
then the project could achieve the best 
economic benefit of increasing the DC 
capacity, without adding to the fixed 
cost of the system. 

Developers are oversizing in 
projects from large utility installations 
in the desert to space-constrained 
commercial roofs. Though, with 
changing time-of-use rates, Trova said 
oversizing may make sense on the 
residential level as well. 

“Having a larger array on a fixed-
size inverter results in greater annual 
system production, while fixed system, 
permitting, interconnection and other 
costs stay the same, shifting financials in 
favor of a higher DC-to-AC ratio,” he said. 

With decreasing module prices, 
utilities adopting time-of-use rates and 
new inverter technology and grid-
support functions, oversizing is a trend 
that isn’t going away anytime soon. SPW

Designing for maximum financial efficiency instead of maximum energy yield

Background

March 2, 2017 DC/AC Ratio and LCOE: Oversizing and PV System’s EconomicsSlide 18

Improve the project economics (LCOE)

4

Where is the economical limit in oversizing?

“The details of financial models will vary case by case, 
but most have the same overall goal of optimizing a key 
financial metric, for example the Levelized Cost of 
Energy (LCOE) ”

– The LCOE depends on several factors:

• Capital costs

• Fixed/Variable Operating Costs

• Location
Plant Cost Energy Normalized COE

Oversizing improves the economics up to a certain breakeven point, beyond which energy losses and 
incremental costs outweighs the economic benefit produced by the additional panels installed

The economical perspective: searching the optimal DC/AC Inverter Ratio range 

Oversizing and PV System’s Economics

March 2, 2017 DC/AC Ratio and LCOE: Oversizing and PV System’s EconomicsSlide 20

LCOE Sensitivity Analysis

Searching the optimal DC/AC Inverter Ratio range
“LCOE was used  as the key financial metric to determine 
PV System’s economics sensitivity to  DC/AC Ratio, with 
the goal to identify a convenient range covering all possible 
scenarios”

– Key Assumptions and Methodology:
• DC/AC Ratios from 1 to 1.6 in 3 locations with 

significant differences in irradiance & temperature 
profiles

• NREL’s SAM (System Advisor Model) is the 
Financial Model used to calculate LCOE 

• Results compared to the specific yield calculated with 
PVSyst

DC:AC Ratio

L
C

O
E

LCOE

Optimal range?The economical limit of 
oversizing a system can 
vary, but most projects have 
the same goal of optimizing 
the levelized cost of energy. 
Images courtesy of ABB 
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SOLAR 
BUSINESS

Corporate tax credits and the threat of solar 
panel tariffs offer the opportunity for solar 
companies to make some major business 
decisions. One could use those extra dollars 
from tax breaks to pay for increased panel 
prices or instead invest elsewhere. We’ve 
gathered some business-related articles to help 
you make more profitable decisions in 2018.   

Some topics you’ll find in this section:

• Unique ways to use your tax breaks 

• How to use online reviews as customer acquisition tools

• What rebates are affecting solar and storage this year 

• How collaboration can ensure we have skilled labor

                     1 • 2018       SOLAR POWER WORLD  3 1
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Kelsey Misbrener

Kelsey Misbrener is the associate 
editor of Solar Power World.

Skilled labor shortage 
hinders industry growth, 
but collaboration could change the course

The solar industry may have added 51,000 new 
solar jobs in 2016, but many of those jobs went 
unfilled. The Solar Foundation found that 84% 
of solar installers reported difficulty filling open 
installation positions in 2016. 

“The overwhelming majority of employers 
are having difficulty hiring, and then a majority 
of those are saying it’s costing them—costing 
them money, costing them jobs. They’re turning 
down jobs because they just can’t find qualified 
workers,” said Tim Olson, who wrote The Solar 
Foundation’s 2017 Solar Training and Jobs 
Report, a report funded by a grant from the U.S. 
Department of Energy’s SunShot Initiative. 

“Difficult hiring isn’t just unique to the 
solar industry,” Olson said. “You look at a lot of 
other skilled labor and general manufacturing 
positions in the U.S. and there is relatively high 
difficulty hiring right now—the unemployment 
rate is hitting all-time lows.”

But the solar industry is also very different from 
other types of skilled labor jobs—it’s a relatively 
new industry experiencing tremendous growth.

“When you add 25,000 positions in a year, 
that’s a lot of people you need to bring into a 
new industry,” Olson said. 

 
Increasing exposure for young people
The solar industry won’t stop growing anytime 
soon, so one strategy to build the workforce is 
to introduce solar in public schools. A study by 
Generation 180, SEIA and The Solar Foundation 
found the cumulative solar capacity of U.S. K-12 
schools grew 86% this year. 

“My kindergartner son dreams about being 
a train engineer when he grows up because he 
is able to see trains around him and interact with 
them,” said Tish Tablan, national organizer for 
Generation 180, a nonprofit organization striving 
to advance the transition to clean energy. “If solar 
technology is visible and accessible throughout 
schools and communities in this country, more 
and more young people will be able to imagine 
themselves working in the solar industry.”

Arrays at Discovery Elementary School. 
Photo courtesy of Lincoln Barbour
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Tablan said adding solar to 
schools can have a ripple effect on 
the community. Students learn about 
it, then go home and tell their parents 
about it, and the message keeps 
spreading through the community to 
normalize the new technology.

Generation 180 encourages 
schools to put education center stage 
when they choose to install solar. She 
points to Charlottesville High School 
in Virginia, which has a flat screen TV 
monitor broadcasting the solar array’s 
performance when you first walk in to 
the school. Its interactive touchscreen 
display shows students the amount 
of energy they’re offsetting and 
how much greenhouse gas they’re 
bypassing with the solar array. 

“That is the piece that helps make 
the solar energy real for students,” 
Tablan said. 

Another standout school is 
Charlottesville-Albemarle Technical 
Education Center, which Tablan 
helped to secure a grant to get a 1-kW 
educational solar array on the roof. 
The school already had an electrician 
training course and, with the addition of 
the solar array, were able to add a solar 
installation course to its offerings.

“Having the solar technology on-
site is enabling more schools to train 
specifically for a solar installation or a 
solar-specific career,” Tablan said.

Another technical school in 
Virginia has used an innovative 
partnership with a utility giant to 

add solar to its electrical course 
curriculum. Holly Jenkins, technical 
communications instructor for 
Chesterfield Career and Technical 
Center, applied for a grant from 
Dominion Energy to purchase the 
school a solar kit to outfit a small 
campus maintenance building.

“What Dominion liked about this 
grant is these students were going to 
be installing it and understanding the 
installation process of it,” Jenkins said. 

The school got the grant, and now 
students in the electrical training program 
monitor it as part of their course. At this 
point, there’s no dedicated solar program 

Discovery Elementary School’s energy use, 
along with experiments conducted in real-time 
on the rooftop solar lab, can be tracked using 
a customized building dashboard system. 
Photo courtesy of Lincoln Barbour

A student at Chesterfield Career 
and Technical Center poses with the 
school's solar system. 
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seekers who can’t find these jobs.’ So 
it’s really the disconnect that is costing 
the industry a lot of money and holding 
it back,” Olson said.

William Liuzza, owner of solar 
recruiting company EnergeiaWorks, 
agreed. EnergeiaWorks has a large 
talent pool, but many of the solar 
installer candidates have found work 
and are not looking to switch jobs. 
And the candidates who are available 
aren’t necessarily trained in solar 
specifically.

That means it takes EnergeiaWorks 
longer to find appropriately qualified 
and interested candidates, and takes 
the installers looking for the talent 

longer to fill open positions, which can 
delay delivery of solar projects.

“I think EPCs and developers need to 
start considering this factor,” Liuzza said.

Liuzza thinks some solutions to that 
problem could be more trade schools 
offering solar installation courses, and 
companies being willing to cross-train 
transferable skilled candidates in related 
energy fields or construction. 

“As long as there is a demand for 
talent and the price of solar continues 
to fall, I don’t see this changing in the 
immediate future,” Liuzza said. “Even 
if the prices do level out, corporate 
sustainability alone can keep driving 
the industry.”

Olson said technical training 
programs need to talk to local solar 
installers to find out what they’re looking 
for in candidates.

“There’s this misperception out 
there that you need long training, you 
need a degree, you need some kind 
of certification to get into the solar 
industry, and that’s just all not true. Most 
employers have extremely low barriers 
to entry for decent-paying jobs with 
great promotion potential,” Olson said.

Olson said many community colleges 
and other solar training providers offer 
semester-long or multi-month-long 
training classes, when in reality solar 
installation companies told The Solar 
Foundation they don’t necessarily require 
that level of training. Olson said what 
they’re looking for is usually much more 
accessible—basic hands-on experience 
on a roof for 40 or fewer hours to make 
sure they’re familiar with how solar works, 
which could be achieved easily through 
volunteering with organizations like GRID 
Alternatives. The companies said they can 
take on additional training from there.

Tyler Anderson, president of Iowa 
Wind and Solar, echoed Olson’s point. 
He said his company looks for solar 
installation candidates with backgrounds 
in construction and the work ethic to 
show up on time and work hard. He said 
that’s been difficult to find.

“We’ve found that as long as we 
have one person that’s kind of the lead 
that’s really good, and they’re good 
at training, we can pull in pretty much 
anybody with construction experience 
and motivated to work and turn them 
into an installer,” Anderson said. 

He said his company is working on 
restructuring because they’re having 

Discovery Elementary School’s 
solar lab that allows students to 
conduct experiments. 
Photo courtesy of Lincoln Barbour

at the center, but Jenkins said the school 
tries to be on the cutting edge of skilled 
labor careers in the area. When teachers 
saw a demand in the market for precision 
machining workers, they added a precision 
machining training course. She said she 
could see the school adding a solar 
installation course in the future. In fact, she 
plans to invite local solar companies to the 
center’s spring job fair this year.

“I need to talk to them a little bit and 
kind of find out, ‘What’s the career path 
in your industry? What certifications do 
these young people need to earn? Or is 
it like, we’re going to bring you on board 
and we’re going to teach you what we 
need you to know?’” Jenkins asked.

Connecting trainers with installers
Olson said one big problem contributing 
to the labor shortage is many training 
institutions aren’t asking the kinds 
of questions Jenkins did. Many 
don’t communicate with installation 
companies enough, and vice versa. 

“You talk to training providers, and 
they’re saying, ‘I’m training all these 
people or I have all these hungry job 
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a hard time finding candidates who 
are experienced in multiple aspects of 
solar installation—from system design 
to electrical work and construction 
experience. 

“I guess we’ll make it more 
specialized since we can’t find that well-
rounded individual,” Anderson said.

As solar continues to grow, Anderson 
thinks institutions should offer more 
training in solar system design to better 
prepare candidates for careers at solar 
companies. And Iowa Wind and Solar plans 
to continue to do the bulk of the training for 
new employees with a good work ethic. 

Collaborating to give students solar 
experience
Another solar company doing innovative 
work to bring in potential employees is 
Mountain View Solar (mtvSolar). Mike 
McKechnie’s company transitioned from 
homebuilding work to solar about a 
decade ago. A few years after McKechnie 
started the solar company, he was invited 
to sit on an advisory board at Hagerstown 
Community College in Maryland to 
help assemble an Alternative Energy 

Development course for the 

school. Then, McKechnie had the idea 
to work directly with the school and start 
an internship program for AED students 
during their summers off. 

“We gave them an opportunity to 
work in an active, live solar company,” 
McKechnie said. “And it also gave 

Photos 
courtesy of 
Mountain 
View Solar

us an opportunity to look at who the 
candidates were, try them out for the 
summer, and then look to who we might 
want to hire when they graduate either 
that year or the following year.”

Interns are involved in each step 
of the solar process, from sales to 
permitting to installation and answering 
any questions the solar customers may 
have after completion. 

Mountain View has hired at least 
five employees 
from its internship 
program so far. 
But no love is lost 
for students who 
interned with the 
company and 
moved on. 

“We’ve had 
plenty of people in 
that we’ve trained 
that have moved 
on, so we’re not 
necessarily the 

end spot, but we’re part of a diverse 
mechanism in training for people as they 
move on to other parts of the industry and 
other parts of the country,” McKechnie said.

McKechnie thinks more 
collaboration among solar companies 
and training institutions could greatly 

If solar technology is visible and 
accessible throughout schools 
and communities in this country, 
more and more young people will 
be able to imagine themselves 
working in the solar industry.

benefit the solar industry. 
“I would say that we are stronger 

and more competitive than other 
companies based on our internship 
program that yielded high-quality 
employees,” McKechnie said.

Connecting the dots among the 
three crucial points in the pipeline—
increasing awareness of solar job 
opportunities for job seekers, ensuring 
training institutions know what installers 
are looking for and maintaining installer 
willingness to offer on-the-job training—
will help fill those open positions and 
make the solar industry grow even 
faster in years to come. SPW
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Christy Howley

Christy Howley is the solar contractors 
program manager at ProSight 

Specialty Insurance.

How to use savings from corporate tax changes 
to benefit your solar business

Recently, Senate Republicans passed a $1.5 trillion 
tax bill that figures to have major implications for 
Americans at large. The corporate tax rate has 
been slashed from 35% to 21% in 2018.  With 
radical changes coming, here are some ways solar 
contractors can put that extra cash to use. 

Invest in your employees
One of the best ways to use this newfound cash is to 
strengthen your workforce. After all, your employees 
power your operation as much as the panels.

This could mean making new hires or 
allocating funds for certification courses. Solar 
certifications can be pricey but offer a solid return 
on investment. In the short-term they can help 
foster a safer workplace, but you may also see 
longer-term gains in lost time, reduced insurance 
costs and higher quality. Overall, these programs 
will help to keep your operations running 
smoothly, boost client confidence and, ultimately, 
boost your bottom line. 

The North American Board of Certified Energy 
Practitioners (NABCEP) is the gold standard for 
certifications in the renewable energy space. So, 
make it a point to get your employees up to par 
because certifications can indicate quality and 
expertise to potential customers.

For example, the NABCEP PV Installation 
Professional certification can provide valuable 
training for installers, designers, project managers, 
foremen and supervisors. A certified workforce 
can mean smoother installations with fewer man-
hours, wasted materials and faulty jobs.

Already certified? Consider sending people 
to NABCEP’s continuing education conference. It 
offers insight into the industry’s latest technology 
and opportunities to connect and share ideas 
with others in the industry, while giving installers 
a chance to reflect on their experience and work. 
This time away from the typical daily grind can 
inspire employees when they get back to the field.

In addition to certifications, extra room in the 
budget can allow solar power companies to improve 
company culture by adding team building events or 

corporate retreats, and keep top employees around 
and happy with monetary rewards. 

Invest in technology
Drones aren’t just a great Christmas gift for your 
children; they can also aid in your company’s 
inspections. Using aerial infrared imaging, drones 
can identify harmful leaks by detecting moisture 
and provide quality control with unmatched 
efficiency. A drone, or a fleet of them, can be a 
valuable investment for a solar company as it 
bolsters initial inspections, as well as regularly 
scheduled maintenance checks. 

Renewable energy companies would also do 
well to redirect their tax savings toward protecting 
company and customer data. In December, PayPal 
was forced to suspend its TIO Networks arm due to 
a data breach affecting up to 1.6 million customers. 
Meanwhile, the Detroit-area Henry Ford Health 
System announced that the health information 
of nearly 20,000 patients was compromised by 
hackers. Given the very real dangers of hacking, 
companies should consider allocating funds 
toward programs to protect information, as well 
as signing up for data compromise coverage. The 
data you have may not feel important or delicate, 
but the clients entrusting companies with sensitive 
information see it differently. 

Invest in safety
Keeping your data safe is second only to keeping 
your employees safe. As outlined by OSHA, installers 
must be mindful of hazards, such as arc flashes, 
electric shock, falls and thermal burn hazards.

Hiring a risk manager/safety director or paying 
for safety courses can have a substantial impact 
on employees’ abilities to get the job done safely. 
Also, eliminating potential workplace hazards 
reduces risk, making your entire operation easier 
to insure, likely lowering your premiums.

The changes to the tax code will likely save 
corporations a pretty penny, but the real benefit 
will come to the companies that apply their 
savings effectively. SPW
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Brian Lips

Brian Lips is the senior project 
manager for policy at NC Clean 
Energy Technology Center.

State rebates 
drive solar and storage growth

Financial incentives have been an important driver for the 
development of solar markets in many states for more than a 
decade. States with the highest historic funding levels for their 
rebate programs—Arizona, California, Hawaii, New Jersey and 
Massachusetts—became leading states for residential and 
commercial PV penetration. All five of these states have since 
retired their rebate programs but mostly remain vibrant markets for 
PV development, highlighting the lasting impact rebate programs 
can have on state markets.

Many important solar states continue to operate incentive 
programs, including Nevada, whose legislature reinstated net 
metering in 2017. And residential and commercial customers in 
Duke Energy’s territory in North Carolina will be eligible for a 
brand new PV rebate program in 2018. Visit the Database of State 
Incentives for Renewables & Efficiency (DSIRE) for a complete list 
of all the financial incentives for solar. 

While states have a long history of supporting solar 
development, many states are just now making considerations for 
energy storage. As 2018 kicks off, a few states are making moves 
to develop strong markets for energy storage. 

California, which has the longest history of incentivizing 
energy storage, doubled down on its Self-Generation Incentive 
Program (SGIP) in 2017, increasing its budget to more than $48 
million in rebates for small residential storage systems and more 
than $300 million for large-scale storage systems. Additionally, 
California has allocated $70 million in rebates for energy storage 
systems located in disadvantaged and low-income communities.

Maryland took a more modest step toward building an energy 
storage market with a new tax credit worth 30% of the installed 
cost, up to $5,000 for residential and $75,000 for commercial 
energy storage systems. While the tax credit will be available from 
2018 to 2022, there is an annual cap of $750,000 in credits that 
can be awarded each year. The Maryland Energy Administration 
will be issuing energy storage tax credit certificates on a first-
come, first-served basis until the annual cap is met, so taxpayers 
may want to act fast in reserving their credit. 

In addition to revitalizing its PV market in 2017, Nevada also 
took steps to stimulate the growth of energy storage. S.B. 145 
requires the Public Utilities Commission of Nevada to adopt an 
incentive program for large and small energy storage projects 
to be administered by NV Energy. The commission is currently 
working with stakeholders to develop the rules for the program, so 
consumers should look for a new incentive program to launch in the 
second half of 2018. 

The new year already 
looks like a busy one for 
solar and storage. New 
and revamped incentives 
for both technologies will 
build pathways to adoption 
in many states. The state 
that leads the way could be 
determined by the success of 
these incentives to build and 
strengthen robust markets. SPW
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There’s no avoiding it. The world lives 
online, and online customer reviews are the 
cornerstone to a successful business.

“Name recognition for your business isn’t 
enough,” said Jon Eyre, director of content 
at Podium, a provider of customer interaction 
software. “You also need to be delivering stellar 
customer service so that the online reviews on 
your listings reflect your customer experience.”

Online reviews influence whether a 
customer chooses your solar company or goes 
with your competitor. During a Solar Power 
World webinar last year, Podium gave some tips 
for solar installers interested in understanding 
the customer experience and how to improve 
their online presence to gain more business.

“Sometimes customers [are] your best 
salespeople,” Eyre said. “No matter how much 
you train your staff, people are more apt to 

listen to someone that doesn’t work for your 
business. Consumers trust online reviews 
regardless of whether they know the person 
who left the review. Consumers would rather 
read about the experience of someone who 
has actually made a purchase and used your 
service, as opposed to seeing another ad, 
regardless of how clever it is.”

Podium described the customer journey 
with a solar company as a four-step process:

1. Awareness/Investigation: Customers first 
need to do their research. Your business 
should be easy to find online and have a 
good reputation from online reviews.

2. Consideration: Customers seek out real 
reviews of services and products, so having 
review and rating opportunities (whether on 
your website or through third-party sites) is 
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Positive online reviews of your business 
make customer acquisition easy

Kelly Pickerel

Kelly Pickerel is the managing editor of 
Solar Power World.
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imperative. BrightLocal found that 84% of customers trust 
online reviews as much as personal recommendations 
from family and friends.

3. Decision: Most purchase decisions come after significant 
online research. Customers will compare reviews on 
multiple companies before choosing the right one. Making 
sure you’re positively reviewed across all platforms helps.

4. Post-purchase: After a solar installation, customers 
(hopefully) come full circle and leave their own positive 
reviews for the next researcher. Finding the right 
moment to ask customers to provide feedback is 
important. Online reviews provide your company with 
valuable feedback and actionable insight into how to 
improve the customer experience or the likelihood of 
repeat or referred business.

So how do you begin to shed a positive light on your 
company online? A Podium survey found that 87% of 
people have access on their smartphone to at least one 
of the big three review apps: Google, Yelp or Facebook. 
There are other industry-specific sites (like Angie’s List or 
SolarReviews), but focusing on the Big Three is a good 
starting point.

The easiest way to get positive reviews is to follow 
Podium’s three tips: Invite customers to review, make it easy 
for them to review and convey how important reviews are to 
your business.

1. Invite your customers to leave reviews. When are they 
happiest in their decision? Is it right when they sign the 
contract? After a week with the finished system? Contact 
them when they’re most likely to leave a review.

2. Make the online review process easy and let customers 
know what to expect. Will you lose people if they have to 
create an account or go to a third-party website to leave a 
review? Maybe asking for a Facebook review is enough. 
Podium has found success with asking customers for 
reviews through text messages rather than ignorable emails. 
Make it easy, and explain what you want up front.

3. Express how much it matters to your business. If you’re in 
a competitive market, your superior service (that you want 
customers to comment on) helps you stand out in the crowd. 
Make sure your customers know how much positive reviews 
matter in the bid to get that next job.

Research by Nielsen found that referrals convert at a three- 
to five-times higher rate than other customer acquisition 
channels, and referral customers are more profitable and have 
a higher lifetime value. Good online reviews can be a great 
referral device.

Podium’s survey found that 93% 
of respondents said online reviews 
impacted purchase decisions, and 82% 
said the content of a review convinced 
them to make a purchase. When asking 
for reviews, try to get feedback on a 
specific aspect of your business that 
will help make the content of your 
reviews better. Your positive online 
presence will assist in customer 
acquisition efforts in a big way. You just 
have to ask! SPW
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Kristen Graf spent the last eight years leading Women of Wind Energy (WOWE), 
and now serves as executive director of the group under a new name: Women 
of Renewable Industries and Sustainable Energy (WRISE). She talks about why 
the group transitioned, what drives her passion for renewables and empowering 
women, and shares her thoughts on the industry now and in the future.

Here’s a quick bit of what she said. Listen to the whole interview at 
solarpowerworldonline.com. 

KATHIE ZIPP
SENIOR EDITOR

Uniting women across 
sustainable sectors 
with WRISE’s Kristen Graf

Podcast Alert!
Listen to this podcast and other 
Ask a Vet editions, in which 
we speak to people who have 
been in the solar industry 
for ten years or more, on 
solarpowerworldonlinecom.

When did you realize you had an 
interest in renewables?
In my youth, I spent a lot of time outdoors. 
I was passionate about being outside and 
the environment in general. I also was 
really active in the Girl Scouts, and I think 
that gave me a passion for doing good for 
things I care about. I had a book that was 
something like “50 Things Kids Can Do to 

Save the Planet.” I methodically worked 
through quite a few of those, getting a 
real sense for my own role in taking care 
of the planet as a whole.

I was a really big math and science 
nerd, and I had some incredible high 
school teachers who saw those two parts 
of what I loved and encouraged me to 
consider engineering and to think about 
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the ways engineering and technology 
can help the environment. My high school 
yearbook has notes from my friends about 
seeing my wind turbines and solar panels 
someday. They knew I was excited about 
renewable energy, even though I had 
never even seen a wind turbine or solar 
panel, other than in books.

Can you explain why WOWE made 
the decision to become WRISE 
(pronounced “rise”)?
Over the last few years, we started to 
notice a trend of individual members, 
and then corporate sponsors and other 
companies, moving from wind into other 
sectors like solar and storage. They 
were looking for something like WOWE 
in those new sectors. The issues around 
gender in the workforce transcend 
technology specifically. So we 
saw it as a really exciting time 
and opportunity to be able to 
provide a model that we feel 
has been working well across 
other technologies.

We announced the 
new brand in May 2017 and 
are focused on wind, solar 
and energy storage, though 
we’re seeing interest and 
participation from an even 
broader set of members, such 
as from the EV side or green buildings. 
We’re really excited about growth and 
how having access to more people 
talking about overarching subjects like 
professional development and gender in 
the workforce plays into the success of the 
renewable industry as a whole. I’ve been 
just thrilled by how it’s been received.
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In light of the uncertainty around the trade 
case and tax changes, what are some of your 
thoughts on the future of the industry?
It’s not an easy time, especially with frustrations 
around policy. You’ve got incredible projects 
in the pipeline and something weird changes. 
But what I think is amazing is the resilience of 
the sector as a whole. I’d love to see all the 
pieces come together in ways that make sense 
and to see our leaders really understand how 
powerful and immediate the opportunities 
are for renewable energy. We talk about 
it sometimes as a newer, up-and-coming 
technology, and I always like to push back 
against that language because it’s been 
around a long time. It’s a solid 
sector and here to 
stay.

More than anything, there’s a big 
opportunity cost for the government if it 
doesn’t step up and realize the potential 
that renewable energy has to offer. I’m really 
hopeful that we’ll get things right, especially 
the pressing decisions coming up in the 
next few months. But even if we don’t, I’m 
convinced that we’ll ride the ship. SPW
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Cultivating relationships helps 
GEM Energy earn repeat customers

GEM Energy
Walbridge, Ohio

GEM Energy and its parent company, Rudolph Libbe Group, like to think of 
business as a way to strengthen relationships. Rudolph Libbe, a commercial 
and industrial construction company based in Toledo, Ohio, has been taking 
on large construction projects primarily in the Midwest since 1955. A half-
century of dedication to good customer relations led the group into solar in 
2007 when a few long-term customers requested help with solar projects. 

“We didn’t really know at the time what we were getting ourselves 
into,” said GEM Energy’s director of solar Jason Slattery. “We really 
organically grew that business from our roots. That was a time when the 
economy was bad. Solar really offered a bright spot to the economy. When 
businesses weren’t doing a lot of new additions or new construction, solar 
offered another solution that we could take to an existing customer that 
was appealing to them and made good economic sense.”

GEM Energy has installed close to 50 MW of solar projects in the last 
10 years, primarily in Ohio and the Midwest. The group is also exploring 
areas in the Northeast where solar incentives are more favorable. 

“Ohio is our home state so we would love to do more business 
in Ohio,” Slattery said. “We’re looking for an exact look and feel for a 
customer. Solar doesn’t make sense for every application and every 
instance. We recognize that. We’re looking for higher energy rate pockets, 

which kind of leads us to that Northeast market.”

GEM Energy has a specific customer in mind, and often 
the company already has that lengthy relationship established.  

“Because we’re so relationship-based here in our 
company DNA, we travel around a lot with core customers. 
We call them customers for life,” Slattery said. “We may do 
construction with a customer in one state and that same 
customer may take us to another state to build a solar array. 
Most of our business is negotiated because we have these 
repeat customers. 75% of our business is with our existing 
customer base. We’re not chasing RFPs; we’re trying to stay 
with people that know us and we know them.”

We didn’t really know at the time what we 
were getting ourselves into.

KELLY PICKEREL
MANAGING EDITOR

Podcast Alert!
Listen to this and other 
Contractors Corner podcasts 
on solarpowerworldonline.com
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“If you think about the DNA of the Midwest and Ohio, there 
is a lot of manufacturing here. It’s heavily industrialized,” he said. 
“We focus a little of our attention on taking heavy industrial areas 

that have been blighted through 
contamination or not being developed 
for years and sitting vacant.”

The Toledo Zoo recently worked 
with GEM Energy on a 2.1-MW project 
on a nearby brownfield that had once 
been an elevator manufacturing 
facility. And—surprise!—this was the 

second GEM-installed solar project for the zoo. The brownfield 
installation provides 30% of the Toledo Zoo’s energy needs. 

“It was a good fit. You couldn’t build a traditional building 
on it,” Slattery said. “You’re using the property that was 
otherwise stranded for an ideal purpose. It’s now harvesting 
electricity for the Toledo Zoo.”

GEM Energy is looking into additional opportunities to strengthen 
the relationship with its customers. Coupling solar and storage in the 
Midwest is starting to pencil. And although Slattery wishes 
for stable energy policy in Ohio so GEM and its 
customers can better plan for the future, 
he said the company is 
ready to adapt and 
improve.

Because we’re so relationship-based here in our 
company DNA, we travel around a lot with core 
customers. We call them customers for life.

One repeat solar customer is Ohio Northern 
University. After completing a 2-MW project for 
ONU in early 2017, GEM Energy has started a 
second 1-MW project that is expected to be online 
in April 2018. The two projects for the university use 
some unique technology not often seen in Ohio.

“We’re building a second phase of Ohio 
Northern’s solar array in Ada, Ohio, using 
single-axis trackers,” Slattery said. “Two or 
three years ago, that wouldn’t have been cost 
effective to do. The price point has come down 
comparable to fixed racking right now. That’s a 
definite bright spot in the solar industry.”

Slattery explained that the Midwest 
market—and Ohio in particular—is tough for 
solar, both because of a low solar resource 
and low energy rates. But GEM 
Energy also sees 
opportunity. 
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“For a business to stay strong and 
healthy and keep growing, we have to find 
better and different ways to do things,” he 
said. “Since our business is so diversified, 
we’re able to not force-feed a customer a 
certain solution. We’re delivering a solution 
that is best for the customer. As long as 
we can continue to provide value for the 
customer—it may not always be solar, it may 
be storage or a combination—that builds 
that relationship and keeps us healthy and 
the customers’ businesses healthy.” SPW

as long as we can 
continue to provide 
value for the 
customer, that builds 
that relationship.

FLEX-CORE®

(614)889-6152
www.flex-core.com

sales@flex-core.com

Download or 
request a catalog
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Introducing Energy Storage Networks

Energy storage is a promising industry that’s 
expected to grow quickly over the next few 
years. The Energy Storage Association reports 
that energy storage systems currently make up 
about 2% of U.S. generation capacity—more 
than the solar industry. U.S. energy storage 
deployments are up 46% year over year in 
Q3 2017, according to a U.S. Energy Storage 
Monitor report from GTM Research and the 
Energy Storage Association. Navigant Research 
expects the total annual revenue for global 
energy storage integrated with renewables to 
exceed $23 billion by 2026.

This is why we’ve covered storage for 
the last couple of years as a section in Solar 
Power World. But with such market potential, 
we decided it warranted greater attention. 
SPW editor Kathie Zipp and editor Michelle 
Froese, from our sister publication Windpower 
Engineering & Development, proudly launched 
EnergyStorageNetworks.com last summer. 

Energy Storage Networks (ESN) is a 
resource for information on the development 
and deployment of energy storage products, 
applications and services that will shape future 
markets. Our coverage includes technologies 

such as batteries, flywheels and ultracapacitors, 
as well as services that relate to grid 
connectivity like software and IoT. We’re also 
covering EVs, smart tech, renewables and more!

We encourage you to follow  
@EnergyStorNet on Twitter, check out the great 
storage content we have online and, while 
you’re there, sign up for our enewsletter to 
receive storage updates right to your inbox. 

We’ll also feature a special storage 
supplement like this one in our May and 
September issues of SPW, as well as extended 
storage coverage in our annual Renewable 
Energy Guidebook, which comes out at the 
beginning of each year—check out our 2018 
edition if you haven’t already. 

In this supplement, we bring you recent 
storage news, a piece from Northern Power 
Systems on the benefits of lithium-ion, redox-
flow and zinc-hybrid batteries, and an article on 
the growing residential solar+storage market.

Michelle and Kathie hope to see you at 
some energy storage conferences in 2018. 
Please connect with us and help us learn so 
we can all become successful in this market 
together. 

Your ESN editors,

Kathie Zipp  +  @SolarStorageKZ

Michelle Froese  +  @Michelle4ESN
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for Energy Storage Solutions
MOSCONE CENTER, SAN FRANCISCO
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  The best in store for North America – secure your space now!

co-located withSpecial Exhibition

InterSolar 1-18.indd   81 1/16/18   11:36 AM



S T O R A G E  U P D AT E S

4 8  ENERGY STORAGE NETWORKS        1 • 2018        www.energystoragenetworks.com

Tracking energy storage 
Curious about how many energy storage projects exist 
worldwide? Navigant Research’s Energy Storage Tracker 
has identified more than 1,700 projects, globally. The Tracker 
offers a comprehensive database of energy storage projects 
that lists the site location, system capacity, technology used, 
key milestones and more. An executive summary of the 
Energy Storage Tracker is available to download for free at 
tinyurl.com/EnergyStorageTracker

Navigant anticipates that energy storage will become 
a practical option to costly electric grid and substation 
upgrades, and to meet changes in load. To this end, it has 
also launched its Energy Storage Forecast Data Service, 
which provides quarterly market insights on emerging energy 
storage technologies and applications. Decision makers can 
use the Data Services platform to sort data and evaluate the 
market. Learn more at tinyurl.com/EnergyStorageForecast

Stay storm-ready with a battery 
back-up kit
Aging power grids and stronger weather systems 
can mean frequent power outages. However, it 
is possible to keep the lights on even when the 
power goes out. Battery-powered storm kits offer 
a back-up energy source that lasts for hours or, in 
some cases, days.

One example comes from Sensata Technologies, which 
says its Magnum Energy Storm Kits are easy to install, 
use and maintain. The kit includes a MPPT PT-100 
charge controller to harvest energy from a solar PV 
panel for optimal battery performance. Only one solar 
contractor is needed to install the system.

Homeowners can pick the ideal location (indoor or 
outdoors), battery chemistry and connection (4,000 
or 4,400-Wac output and 24 or 48-Vdc battery input) 
creating the system that best suit their needs. 

Your guide to EV driving 
Could you use help finding a nearby electric vehicle charging 
station? Check out ChargeHub.com on your computer or 
mobile device for a map and directions. The company’s 
mission is to “help everyone make informed choices when it 
comes to electric transportation.” ChargeHub helps EV drivers 
plan a trip, activate a charging station and stay up-to-date on 
the latest EV news and information. 

Modernize the grid with  
vanadium redox
Power provider EPB (epb.com) has 
successfully energized a 100-kW/400-kWh 
vanadium redox flow battery as part of a 
national research effort to help modernize 
the U.S. electrical grid. The battery system 
is installed at EPB’s Solar Share community 
solar array in Chattanooga, Tennessee 
to assess how large-scale energy 
storage can be integrated with smart-grid 
automation to provide reliable output 
from variable sources, such as solar or 
wind energy. The flow battery system has 
the capacity to store bulk energy during 
off-peak hours and release it during high 
demand, or use it as back-up power.
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Next generation inverter designs for renewable energy demand reliable DC 

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

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

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

expectancy for wind and solar power inverter designs, as well as electric vehicle 
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  How three 
battery types work

in grid-scale energy storage systems

The economical limit of 
oversizing a system can 
vary, but most projects have 
the same goal of optimizing 
the levelized cost of energy. 
Images courtesy of ABB 
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  How three 
battery types work

in grid-scale energy storage systems

By Chris McKay, Director North American Sales, Power Systems
Northern Power Systems
northernpower.com

In early 2017, GTM 
Research published 

a report on the state of the U.S. energy storage 
market through 2016. The study projects that by 
2021 deployments of stored energy—a combination 
of residential, non-residential, and utility systems—
will grow to over 2 GW, over 10 times greater 
than current levels. Such a drastic increase in 
deployment would, according to estimates, lead to 
an energy storage market worth $2.8 billion. 

David Hart and Alfred Sarkissian of George 
Mason University studied grid-scale batteries 
in the United States and reported their findings 
to the U.S. Department of Energy in 2016. One 
major takeaway from the study states that in 
2015, lithium-ion batteries accounted for about 
95% of deployed systems in the grid-scale 
battery market. Since that time, however, redox-
flow and zinc-hybrid ion batteries have emerged 
as significant technologies in the market.

There are performance-specific features and 
applications for each of these battery systems, 
but the goal of energy storage developers is 
the same: to choose a battery application that 
will ensure an affordable, reliable, and efficient 
energy-storage system.

Lithium-ion batteries
Lithium-ion (Li-ion) batteries were introduced 
commercially by Sony in 1991 for use primarily 
in consumer products. Since then, they have 
become the most widely used battery technology 
for grid-scale energy storage. Lithium-ion 
batteries have the versatility to handle smaller-
scale applications, such as powering electric 
vehicles, as well as grid-scale applications 
requiring megawatts of power for hours at a time.

Li-ion batteries get their name from the 
transfer of lithium ions between the electrodes, 
both when energy is injected for storage 
purposes and when it is extracted. Instead of 
metallic lithium, Li-ion batteries use lithiated 
metal oxides as the cathode, and carbon typically 
serves as the anode. Unlike other batteries 
with electrodes that change by charging and 
discharging, Li-ion batteries offer better efficiency 
because the ion movements leave electrode 
structures intact. 

Within the lithium family there are a variety of 
different chemistries and designs from numerous 
suppliers. Innovation and manufacturing volume 
have continued to yield improvements in cost, 
energy density, and cycle life.

The Eos Aurora 1000 is an 
energy storage system that meets 
the requirements of the grid-
scale market. It uses zinc-hybrid 
cathode batteries, and can be 
scaled and configured to reduce 
cost and maximize profitability.
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For storage durations of 30 minutes to three hours, lithium 
batteries are currently the most cost-effective solution, and have 
the best energy density compared to the alternatives. For longer 
durations, lithium may or may not be the most cost-effective choice 
depending on the application, particularly when considering lifetime 
costs. Lithium batteries are also highly configurable into a variety 
of string sizes and battery racks to create a wide range of voltages, 
power ratings, or energy increments. This allows for application-
specific designs that can range from a few kilowatts with a few 
minutes of storage, up to multi-megawatt solutions with hours of 
storage that may be used at a utility substation or a wind farm. 

Lithium battery strings typically have a narrower voltage 
range requirement and higher minimum DC string voltage, which 
helps minimize the cost of the power-converter system relative 
to other battery technologies. Overall efficiency for an energy 
storage system (ESS) using lithium batteries will usually be higher 
than using flow or zinc-hybrid batteries. Discharge rate, climate, 
and duty cycle play a big role in efficiency. 

For example, a lithium-based ESS rated for two hours at rated 
power will have an AC round-trip efficiency of 75 to 85%. However, 
a system rated for 30 minutes may have an efficiency in the 65 to 
75% range. Of course, the smaller 30-minute battery will have a 
lower initial cost. All batteries are generally more efficient and have 
a longer life when operating for longer discharge periods. 

Over time all lithium batteries degrade, and a replenishment, 
replacement, and disposal strategy is necessary when designing 
a system for a 20-year operating life. Although the solid-state 
nature of lithium batteries means fewer moving parts, the 
relatively small building blocks mean there is a large part count 
that requires a more-sophisticated string monitoring and battery 

management system compared with flow 
or zinc-hybrid batteries.

Redox-flow batteries
NASA studied the use of redox-flow 
batteries (RFB) for the space program 
during the 1970s, and the concept of using 
chemical reduction and oxidation reactions 
for energy storage dates back even further. 

In RFBs, two chemical components 
are dissolved in liquids within the system, 
and are separated by a membrane. The 
membrane facilitates the ion exchange 
and the electric current flows, while the 
liquids are kept separate in anolyte and 
catholyte tanks. The chemical reduction 
and oxidation reactions that take place in 
these tanks store the generated energy 
in a liquid electrolyte solution and are 
what the “redox” (reduction, oxidation) 
name refers to.

Key terms 
Anode: the positively charged electrode by which electrons leave a device

Cathode: the negatively charged electrode by which electrons enter a device

Anolyte and catholyte tanks: these tanks are used in redox-flow batteries and 
contain reactants that react through a membrane to add a charge (catholyte) or 
remove a charge (anolyte).

Cycles: the times that a battery is discharged and recharged

Discharge: the process of using stored energy within a battery to perform work

Duty cycle: the cycle of operation of a machine or device that produces 
intermittent work instead of continuous

Footprint: the area of land required for a particular storage device or system

Peak shifting: altering the time of day at which electricity is used to reduce 
“demand charge” on electricity use

A typical lithium-ion battery system 
can store and regulate wind energy 
for the electric grid.
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Similar to lithium batteries, there are 
multiple types of flow batteries with a 
variety of chemistries. Most commercial 
efforts for grid-scale solutions are using 
some form of vanadium, iron, bromine, 
or sodium solution. 

RFBs are unique compared to 
traditional batteries because the power 
(kW) rating of the system is based on 
the power stack size selected, and the 
energy (kWh) capacity is independently 
selected based on the storage tank 
size and volume of electrolytes in the 
tanks. In principle, this means that any 
combination of energy and power can 
be configured. In practice, however, 
the infrastructure required for pumping 
and managing the tanks becomes 
economically viable for systems with four 
hours or more of energy, when compared 
to the rated power of the power stacks.

Many flow batteries are 
characterized by extremely long cycle 
life—tens of thousands of cycles, or 
(theoretically) unlimited cycle life. 
For example, there is no inherent 
degradation of the vanadium solutions 
as ions are exchanged between the 
tanks, and there is an assumed residual 
value of the vanadium solution at the 
end of life of the system. Although 
they typically have a higher initial cost 
relative to other batteries, the lifetime 
costs may be lower for flow batteries, 
especially in high-cycle applications.

Flow batteries have a lower energy 
density than a comparable lithium solution 
and are typically characterized by a larger 
footprint. However, for many sites, the 
footprint is not a drawback or determining 
factor of the viability of a project. For 
example, utility-owned property can 
usually accommodate stacked tanks (15 
to 20 feet high). In these cases, four-hour 
flow battery systems can have a smaller 
footprint than a comparable lithium-
based storage system. The weight of 
lithium battery containers typically makes 
stacking impractical. 

There are some misconceptions that 
since flow batteries are sized for four 

hours or more of discharge at rated power, they 
cannot perform frequency regulation or other short 
duration tasks. In fact, flow batteries are ideally 
suited for long-duration peak shifting or demand-
shifting duties, and with the short-duration services. 
In this stacked use case, the high cycle life is highly 
valuable. The round-trip AC-to-AC efficiency for flow 
batteries is typically 65 to 75%. This is a bit lower for 
higher charge and discharge rates, and vice versa. 

Zinc-hybrid batteries
Zinc-hybrid technology is among the latest 
advanced chemistries with early field results 
in grid-scale storage use cases. The first 
rechargeable zinc-based batteries came in 1996 
and were eventually used to power small and 
mid-sized buses in Singapore. The proliferation of 
electric vehicles and distributed energy resources 
have ramped up the demand for battery systems 
that are affordable to produce. 

Zinc-hybrid technology also holds the 
promise of a purpose-built battery for grid-
scale solutions that could leapfrog competitive 
technologies with regard to cost. Zinc is widely 
available and typically less expensive than the 
materials used to create lithium-ion or flow 
batteries. Zinc-hybrid batteries are at an earlier 
stage in the commercialization process, so 
their costs have further to fall than most other 
emerging battery technology solutions.

In zinc-hybrid batteries, a porous anode 
is formed by a mass of zinc particles and then 
saturated with an electrolyte during discharge. 
Hydroxyl ions formed at the cathode by an 
oxygen reaction move into the zinc paste to form 
zincate, which releases electrons that travel to the 
cathode. Similar to flow batteries, the technology 
lends itself to four-hour type solutions—four hours 
of energy for discharge at rated power. 

This 1-MW, 4-MWh energy storage 
system in Pullman, Washington, is 
operated by Avista Corporation. The 
system uses Northern Power FlexPhase 
converters and UET redox-flow 
batteries to provide numerous services 
to the grid and end users, including 
load shifting, black start capability, 
renewables integration, and resiliency.
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Similar to lithium batteries, the 
system’s 20-year design life must 
account for degradation of the batteries 
including replenishment, replacement, 
and disposal of batteries as the capacity 
fades. The overall efficiency for zinc-
hybrid batteries is typically lower than 
lithium, averaging at 65 to 70%. This is 
also slightly lower for higher charge and 
discharge rates, and higher for lower 
charge and discharge rates. 

Zinc-hybrid batteries are expected 
to be competitive in renewables 
applications, such as when co-located 
with solar-power projects. They also work 
well with peak-shaving applications that 
have a daily charge and discharge cycle. 
Both zinc-hybrid and flow batteries tend 
to have a wider DC voltage operating 
range and require marginally more costly 
power-converter systems compared to 
lithium-ion solutions.

Choosing the right battery
Picking an ideal battery application 
and designing the best system and 
operating strategy can make or break 
the economics of an energy storage 
project. Learning about the benefits and 
challenges of the different commercially 
available battery technologies is key to 
making the right choice. 

While no one knows for sure which 
chemistries will emerge as winning 
solutions in the future, it seems likely 
that a variety of options will remain. End 
users will want to work with turnkey 
providers and integrators that can help 
configure a battery energy storage 
system that is right for their project. 

Chris McKay is the Director of North 
American Sales, Power Systems, with 
Northern Power Systems (NPS). He 
has worked in the energy industry for 
over 20 years, the last 16 of which at 
NPS. He has led and been a part of 
the development of power conversion, 
energy storage, microgrids, and wind-
turbine systems. McKay has also served in 
a variety of operational and commercial 
roles, including director positions for 
engineering and product management.
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The economical limit of 
oversizing a system can 
vary, but most projects have 
the same goal of optimizing 
the levelized cost of energy. 
Images courtesy of ABB 

storage market

Manufacturers
see promise in

RESIDENTIAL
Mercedes-Benz, SolarMax Technology and 
sonnen investments in residential storage are a 
testament to their belief in the market’s future By Kathie Zipp, ESN and SPW editor

Last year, U.S. grid-tied 
residential battery 

storage system deployments outnumbered new off-grid and 
grid-independent systems for the first time, according to 
GTM Research’s U.S. Residential Battery Storage Playbook 
2017. By the end of 2017, grid-connected installations were 
expected to make up 57% of annual residential storage 
deployments, and a whopping 99% by 2022.

High solar penetration and storage programs make 
Hawaii and California leading states for storage, but areas 
with high electricity rates and need for backup power like 
the Caribbean hold potential for storage too. Maryland is 
taking a step toward storage with a new tax credit, and 

Nevada is working on an incentive program for storage 
as well. Utility programs could also encourage storage in 
areas like Georgia, Alabama, Utah, New York and Vermont.

Market potential attracts manufacturers
With so much opportunity, manufacturers are entering 
the storage market to get a piece of the pie. In late 
2016, automotive giant Mercedes-Benz announced it 
was expanding its stationary energy storage business to 
the U.S. market. Boris von Bormann, CEO of Mercedes-
Benz Energy Americas, explained that the company was 
already heavily investing in EVs, so it made sense to offer 
residential storage. 
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“We saw an opportunity for second-life batteries, 
batteries that are no longer suitable for EVs but can still be 
used in residential storage,” von Bormann said. “Energy 
storage prolongs the use of the battery and reduces the 
economies of batteries because we can use them again, 
and also reduces the environmental footprint of the battery." 

Mercedes also felt it could offer competitive 
advantages in storage in terms of its brand reputation 
and focus on quality.

“There's a lot of companies entering the energy 
storage market—a lot of startups or dynamic companies 
where you're not 100% sure how long they will be in 
business,” von Bormann said. “Hopefully a lot of them will 
make it because there's going to be a huge opportunity, 
but you know Mercedes is going to be around to service 
your system no matter what because we're a global 
business that's been around now for more than 100 years. 
Testing and requirements for our systems are also very 
stringent so you know you're getting that Mercedes-Benz 
quality. Still, we're not looking to be the most expensive 
system in the market. We're a premium brand, but we like 
to compete on a cost perspective with supreme quality.”

Contractor insight

Jim Petersen, president and CEO, PetersenDean Roofing & Solar; 
Fremont, California
 
About 25% of all PetersenDean’s residential solar sales include a battery element, but president and CEO 
Jim Petersen said he expects that number to grow another 25% in 2018.  

“With advanced digital technology, new storage options and supportive partnerships, I believe the 
prospects for storage battery technology get brighter every day,” he said.

Petersen said reliability and independence from the utility are the main reasons his customers add 
storage. His company offers it as an option to every solar customer.  
 
Some of the selling points his team uses are:
• Storage can provide emergency power backup for peace of mind, and when the grid goes down 

customers will still have power (for essential loads) and their solar systems will continue to work and 
recharge. 

• Self-consumption is a way to protect their investment. Storage allows customers to store excess solar 
(at full value) and draw from it as soon as their usage exceeds production, avoiding unnecessary fees 
and taxes that are now added to exported PV power.  

• Customers’ electric bills are protected from high time-of-use rates, which gives them flexibility in an 
ever-changing utility landscape. When the utilities change their rates and TOU timeframes, customers 
can adjust the battery’s discharge times at the touch of a button. 

Petersen said his company likes to offer LG Chem and SolarEdge’s storage solution because it gives 
customers a choice of using their backup power only when the grid goes down or to help limit future grid 
use when their solar system is not producing the amount of energy needed to power their home.

“We are indeed at the start of a new generation of energy, and hopefully we will continue down the 
road,” he said. 

Source: GTM Research U.S. Residential Battery Storage Playbook 2017
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Mercedes-Benz Energy started with 
residential storage in Germany before 
setting its eyes on the U.S. market. It 
initially focused on California but is 
seeing opportunities in other areas 
across the country. However, the move 
hasn’t been without challenges. 

“In Germany you have various 
utilities, but the main drivers, in terms 
of rate, are the same and also the 
regulations in terms of what you can 
interconnect,” von Bormann said. "One 
of the key differences in the 
United States is that markets 
can be different state to 
state, county to county or 
even city to city, depending 
on the utilities operating in 
that area. That's very unique to the U.S. 
market. That obviously makes it a little 
more challenging because what happens 
on one side of the street may not be the 
same on the other."

Mercedes is looking for partners to 
help navigate the market. 

So far Mercedes has done a limited 
release and continues to explore 
the market and various channels to 
ensure its technology meets market 
expectations. While it’s dipping its toes in 
the water, Silicon Valley-based SolarMax 
Technology has a whole foot in. The 
residential and commercial solar installer 
started in 2008 and has since diversified 
to offer LEDs, financing and finally its 
own storage product two years ago. 

“Ten years ago when we started 
doing solar, the first customers we 
tried to approach were those who 
bought electric cars,” said David Hsu, 
SolarMax’s CEO. “And we’re finding 
many of the people who have solar want 
to have battery storage units.”

Hsu said SolarMax’s installation 
experience and California manufacturing 
location has its competitive advantages. 

"We're one or two steps ahead of 
other companies in that we have launched 
the product and have the technology and 
want to make sure it will be the best, most 
affordable product in the market."

SolarMax has done many installations in Southern 
California but is looking to expand through a dealer 
network, training contractors to sell and install storage 
products in other states. 

"We purposely designed the product so anyone with an 
electrician license can install it in a couple of hours," he said. 

But Hsu said SolarMax faces challenges too, mainly 
educating customers and a making better, higher-quality 
product while controlling costs.

Why consumers add storage
Mercedes is looking to expand in areas where storage 
makes sense, which can mean financial or emotional sense 
to the consumer. 

"There're some early adopters that really want it,” von 
Bormann said. “For some of them, it may not make 100% 
economic sense, but there's a lot of areas people invest money 
in—such as smart homes 
or alarm systems—which 
may not have real, ongoing 
economic value, but there’s 
a convenience or security 
factor. It's the same with a 
storage backup system. If 
the power goes out, it's that 
100% return on investment, 
and in between you have 
the peace of mind.”

Hsu finds his 
customers add storage for 
similar reasons. 

“Many of our customers 
are well-educated early 
adopters,” he said. “It's 
something they feel like 
they should have. But 
there's a lot of people who 
say they're working from 
home or have medical 
devices and they worry 
about black outs hurting 
their work or their health. 
Battery storage is perfect 
for them to make sure those 
things won't happen."

We’re finding many of the people who have solar 
want to have battery storage units. 
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With more than a decade of 
intelligent energy storage, sonnen has 
two feet in the water and a more specific 
breakdown of its target customers. Blake 
Richetta, sonnen senior vice president 
and head of U.S. operations, explained 
that individuals most interested in a 
sonnenBatterie can be categorized 
under two personality types:

Prepper Petes are seeking a reliable 
and clean source of backup power 
in case of emergency. They typically 
live in bad weather areas or are 
connected to a grid that experiences 
frequent outages. They're usually more 
interested in the reliability and peace-of-
mind that comes with stored energy and 
are less drawn to environmental benefits 
or contributing to a greener Earth.

Sunny Sues are eco-minded earlier 
adopters of clean technology, simply 
because it’s the right thing to do. They 

tend to be affluent and willing to invest 
in premium products when it concerns 
a cause in which they're passionate. 
Owning a solar+storage system is 
about using “locally grown energy” 
and playing an active role in the 
country’s clean energy future. 

Whether Sue or Pete, Richette said 
that storage is primarily an emotional 
decision for many customers. 

“Investing in an intelligent 
storage system isn’t about immediate 
financial returns; in many cases it is 
emotional, whether they’re emotional 
about the environmental future of 
the earth, the fear of losing power 
or just being the first adopter in their 
neighborhood,” he said.

Advice for installers
Beyond personal passion, there 
are many factors to consider when 
assessing whether an energy storage 
system is right for a home.

“Contractors must be able to 
navigate the regulatory landscape with 
their clients and identify which, if any, 
incentives and credits they may be able 
to take advantage of by installing a 
storage system,” Richette said. 

Knowing the rules of the jurisdiction 
of the installation is also important, von 
Bormann cautioned. 

"Storage is a very different animal,” 
he said. “Before you install, obviously 
make sure the utility or jurisdiction in 
which you're installing is storage-friendly 
and you know the stipulations around 
the installation so there's not a surprise 
after the fact." 

Contractors should also take time 
to understand each homeowner’s goals 
and how storage may benefit them. 

“The key to properly designing an 
energy storage system is understanding 
the energy usage of the home and 
knowing the homeowner’s goals when it 
comes to energy storage,” Richette said. 

Source: Mercedes-Benz
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"Consider if the end-user is just looking 
for backup power or for daily use to 
power the home. Initially identifying 
needs and objectives will help 
determine what product lifespan, model 
and size/capacity will be the perfect fit.” 

Hsu cautioned against pressuring 
the customer to add storage. 

“We don't push the customer to 
get storage,” he said. “It depends on 
their situation and electricity use, but 
we offer it as an option.” 

Another piece of advice for 
contractors interested in adding solar 

services is to get training. 

Most manufacturers sell through 
installation partners and require 
training and certification classes. This 
is to ensure the contractor has a solid 
understanding of the technology and 
use cases for storage and that the 
quality from the manufacturing side 
carries over to installation. 

SolarMax and sonnen both offer 
storage training and Mercedes is 
launching a training program in 2018. 

Outlook for 2018 and beyond
All three manufacturers are confident 
about the growth of residential 
storage. For example, von Bormann 
sees the proliferation of electric 
transportation, decreasing solar prices 
and increasing electricity costs really 
driving the need for storage.

“There're certain uncertainties that 
we always have to deal with, but as a 

midterm and short-term trend I really 
see the growth in storage,” he said. 

“One day, intelligent storage will 
become standard in every home—just 
like a water heater or a refrigerator,” 
Richette said. “Proof of this concept 
is already happening with new 
developments, such as Mandalay 
Homes’ Jasper Community being built 
in Prescott Valley, Arizona. These 
developments offer new homebuyers 
a chance to purchase homes that 
are already outfitted with solar plus a 
sonnenBatterie system at only a slight 
price increase.”

Hsu said increasing volume and 
making labor more efficient will help 
further reduce storage cost. 

“Ten years ago, why no one 
was talking about battery storage is 
because the battery quality wasn't 
there and the cost was too expensive,” 
he said. “Now, the battery cost is 
probably only about 20% of what it 
was. It will continue to get cheaper and 
cheaper, just like solar. That will make 
the market wide open. Storage is going 
to be the new wave in the three, five, 10 
years—no questions asked.” 

Investing in an intelligent storage system 
isn’t about immediate financial returns; in 
many cases it is emotional, whether they’re 
emotional about the environmental future of 
the earth, the fear of losing power or just 
being the first adopter in their neighborhood.

INNOVATIVE
SOLAR
INSURANCE

ALL LINES
ALL STAGES
ALL PROJECTS

prosightspecialty.com/solar

As used herein, “ProSight” refers to the insurers of ProSight Specialty 
Insurance Group underwriting insurance policies or bonds, which include 
New York Marine and General Insurance Company, Gotham Insurance 

Company and Southwest Marine and General Insurance Company.  The 
products and services described herein may not be available in all 

jurisdictions. Actual coverage is specified by the policies or bonds issued.  
ProSight Specialty Insurance, 412 Mt Kemble Ave, Morristown, NJ 07960.
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PERSPECTIVE IS EVERYTHING

DESIGNING A SOLAR PV SYSTEM? 

With an EagleView SunSite™ Report, you can see a property without 
leaving your office. EagleView SunSite Reports bring the property to 
your desk through: 

• High-resolution aerial imagery of the property 

• Detailed 3D roof diagrams

• Precise, accurate roof measurements 

• DXF, JSON, and XML files for a faster, more efficient CAD workflow

Try an EagleView SunSite Report today! 
Visit eagleview.com/sunsite for more information.
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Having wrapped another great 

year of solar PV installations, 

expectations and enthusiasm for 

the U.S. solar industry are still at an 

all-time high.

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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Celebrating the companies and individuals leading the solar PV industry.

solarpowerworldonline.com/
leadership

Select the company you think has 
provided leadership in the solar industry.
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solarpowerworldonline.com/leadership

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

APsystems is a global leader in the 

development, manufacturing and 

marketing of microinverters based on its 

proven, leading-edge solar technology.

APsystems was founded in Silicon Valley in 

2009 and has grown to encompass three 

global business units with offices across the 

world, serving customers in more than  

80 countries.

APsystems USA is based in Seattle.

The grid is dynamic. Your microinverters 
need to keep up.  

That’s why APsystems is driving innovation, 
pushing solar MLPE technology forward with 
groundbreaking new products. Our latest 
breakthrough: the YC600 dual-module, utility-
interactive microinverter with Reactive Power 
Control (RPC) technology and Rule 21 grid 
support functionality.

The first of its kind, the YC600 was designed for 
today’s high-output PV panels, with enhanced 
capabilities to meet the latest grid compliance 
standards including UL 1741 SA requirements 
as well as voltage and frequency ride through. 
With an unprecedented 300VA peak output 
power per channel, the YC600 works with 
60 and 72-cell modules and offers dual, 
independent MPPT. The unit operates within 
a wider voltage range than competing brands 
and boasts a durable, NEMA 6/IP67, powder-
coated aluminum enclosure, bucking today’s 
trend of plastic casings.

It’s just the sort of innovation you’ve come to 
expect from APsystems, a global leader in solar 
MLPE technology with a portfolio that includes 
the YC1000 true 3-phase microinverter for 
commercial applications, still the best-selling 
3-phase microinverter in the world. And with 
fewer components than competing brands, 
APsystems offers unmatched reliability and 
lower cost at every point in the production and 
distribution chain – compounding the savings 
while increasing solar harvest for customers. 
With hundreds of thousands of units installed 
around the globe, APsystems microinverters 
have produced more than 300 GWh of energy 
with a carbon offset of over 200,000 tons. 

Innovative and reliable, powerful and proven – 
APsystems continues to raise the bar on solar 
power conversion technology for today and 
tomorrow. 

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

Aurora Bearing Company
901 Aucutt Rd.

Montgomery, IL 60538

Phone: 630.859.2030

Fax: 630.859.0971

www.aurorabearing.com

Aurora Bearing Company was founded 

in 1971 and manufactures the world’s 

most complete range of rod end and 

spherical bearings.

Configurations range from 2-piece economy 

commercial and molded race construction 

through 3-piece precision designs.

Aurora also produces a full line of military 

spec rod ends,spherical bearings, and 

journal bushings. Custom designed rod 

ends,  spherical bearings, and linkages  

are a specialty.

Aurora Bearing Co’s new LCOM 
Spherical Bearings outperform “LS” 
bearings
Like all Aurora Bearing spherical bearings, 
the LCOM series features a one piece steel 
race-way, swaged around the ball for a 
smooth, precise, close tolerance fit, along 
with the benefit of the strength and vibration 
resistance of steel. In addition, this series is 
optionally available with Aurora’s proprietary 
AT series PTFE liner, for a zero clearance, self 
lubricat-ing fit.

Aurora LCOM Spherical Bearings were 
designed to offer a higher level of perfor-
mance with dimensional interchangeability 
for the “LS” spherical bearing category; a 
market segment which has remained largely 
unchanged since the 
1950s. “LS” bearings are 
characterized by being of 
3 or 4 piece construction, 
with an inner ball, an outer 
ring, and a one or two 
piece brass, bronze, or 
cop-per alloy race between. 
Since the early 1950’s users 
of these bearings, which 
are also mar-keted with 
a “FLBG”, “RS”, or “VBC” 
prefix, have had to accept 
the low strength and poor 
vibration resistance of these 
bearings do to the low strength race material. 
Aurora’s LCOM bearings incorporate superior 
materials and manufacturing processes to 
overcome the performance deficiencies 
associated with “LS” bearings.

COM-M Bearings are stronger choice 
for DIN ISO 12240-1 applications 
Metric spherical plain bearings built to DIN 
ISO 12240-1 (formerly DIN 648) schedule 
K often are made with inner races or rings 
made of brass, bronze or copper. For many 
low demand applications these bearings have 
proven to give satisfactory service. However, 
in applications with high loads and/or high 

v bration levels, they can quickly develop 
excess clearance do to the deformation of the 
relatively soft race material.

This weakness is addressed in the Aurora 
Bearing Company’s COM-M series spherical 
bearings. Like all Aurora inch dimension 
spheri-cal bearings, these metric bearings all 
feature a 1 piece steel race way, cold formed 
around a chrome plated, alloy steel ball for 
strength, precision and structural integrity. 
Aurora COM-M series bearings are available 
in sizes from 3mm to 30mm., and follow the 
dimensions of DIN 648 schedule K. Bearings 
are optionally available with Aurora’s self 
lubricating AT series ptfe liner, for a smooth, 
zero clearance fit that is self lubricating and 
maintenance free.

Maintenance free & cor-rosion 
resistant rod ends from Aurora 
The Aurora CM/CW-ET series rod ends 
offer a combination of features unique in the 
rod end industry. Instead of the low strength 
steels typically found in stainless rod ends, 
the ET series features bodies made from heat 
treated 17-4PH material. Not only do they 
offer excellent corrosion resistance compared 
to conventional rod ends, they provide 

greater load capacity, 
strength and durability as 
well. The ET series comes 
standard with Aurora’s 
exclusive AT2100 PTFE 
liner. This, combined with a 
heat treated 440C stainless 
ball, gives a durable, zero 
clearance, self lubricating, 
maintenance free bearing 
interface to go with the 
benefits of the heat treated 
body. Their two piece 
design allows these high 
performance features to be 

exploited at an economical price. The Aurora 
ET series bearings can be used to enhance 
the perfor-mance of equipment in wash down, 
marine, and other environments that require 
extra corrosion resistance.
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Aurora is the solar industry’s leading 

platform for PV sales and system design. 

Aurora streamlines and automates the solar 

design and sales process, empowering solar 

contractors to focus on what matters most—

satisfying customers. Aurora is used by solar 

contractors across the U.S. and around the 

world, with over 50,000 projects designed 

in the software every month.

Aurora Solar Inc.
119 University Ave.

Palo Alto, CA 94301

hello@aurorasolar.com

www.aurorasolar.com 

F: https://www.facebook.com/aurorasolarinc/ 

T: https://twitter.com/aurorasolarinc 

L: https://www.linkedin.com/company/aurora-solar/ 

AURORA HELPS YOU DESIGN AND SELL BETTER SOLAR

Aurora Solar is a pioneer in solar technology. Aurora’s groundbreaking software reduces the time 
and resources required to design and sell solar. Its key innovation is precision: Aurora allows solar 
professionals to confidently calculate how many solar panels will fit on a property, how much energy 
they will produce, and how much money they will save a client. By enabling all of this without a site 
visit, Aurora reduces the cost of each installation.   

ACCURATE SOLAR DESIGN

Aurora’s remote site design enables 
contractors to create a 3D model, quickly 
assess site viability, and design a PV system, 
all without leaving their desks. With the 
most validated shading engine in the 
industry, effortless CAD modeling tools, 
and in-built NEC validation checks, Aurora 
makes robust PV design simple.

WINNING SALES PROPOSALS

Aurora’s financial analysis tools use system performance estimates and utility rates to calculate 
financial returns for the solar customer.  Loans, leases, PPAs, and cash payments can be modeled 
without spreadsheets.  Aurora spent over a year researching and developing data-backed proposal 
templates. Project data and financial analysis are seemlessly pulled into sales proposals that close. 

CUTTING-EDGE TECHNOLOGY

Aurora has transformed solar design 
by developing never-before-seen 
tools for the industry. SmartRoof 
automatically infers the structure of 
any roof from just the roof outline. 3D 
measurements allow contractors to 
calculate roof slopes and object heights 
using Google Street View. Automatic 
Obstruction Detection identifies similar 
obstructions, cutting commercial 
design time drastically. Aurora is built 
on groundbreaking technology and 
continues to drive the industry forward.
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Voting for this company will identify it as a 
leader in the solar power industry.

AXITEC, LLC
1819 Underwood Blvs., Suite 5

Delran, NJ 08075

Phone 856.813.9386 

info@axitecsolar.com 

www.axitecsolar.us

For years the brand AXITEC is one of the 

qualitatively leading global manufacturers of 

solar modules. The engineering in Germany 

controls the global production capacities of 

300 MWp. The core competence comprises 

the complete process chain for solar modules 

from development and manufacturing 

through quality assurance to sales and 

service. With its US headquarters, in New 

Jersey as well as additional warehousing, 

AXITEC offers customers solar modules and 

quick services throughout the United States, 

Mexico and the Caribbean Islands.

The Future is Now!
AXITEC is in the prime position to always use the latest technology in the production of solar 
modules. It is no surprise then that AXITEC is one of the leading companies as far as technology 
and cost are concerned.

Product Versatility

AXITEC offers polycrystalline and monocrystalline modules in multiple different sizes and 
designs. From black frame to silver frame, from 60 cells to 72 cells, AXITEC has the right module 
to benefit any size installation. 

Quality Prevails

Years of experience in development, production and distribution of solar modules enable 
AXITEC to provide above-average guarantees. Whether positive tolerances, 12 years guarantee 
or linear performance guarantee, the customer always receives an added value of quality and 
performance.
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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

Designed to Cover. Made of Steel. 
Engineered for Strength. Preferred for Solar.

Baja Construction specializes in designing, 

engineering, supplying, and installing high-

tensile, light-gauge steel Solar Support 

Systems™. We customize your solar project 

to provide a high quality, cost effective 

structure, tailored to optimize specific structural 

objectives for commercial, municipal, and multi-

housing family developments. These projects 

include, Solar Carports, Ground-Mounts, 

Covered RV & Boat Storage, and Solar/EV 

Charging Stations.

After 37 years in solar carport business, Baja 

Construction has perfected the “Design to 

Implementation” process, leading the solar 

carport industry and provided invaluable 

support to our clients nationwide.

BAJA CONSTRUCTION  |  is headquartered in Martinez, California. It’s from here that Founder 
and Chairman, Bob Hayworth and CEO Brandon Morford oversee operations that span across the 
country, and abroad. [The corporation also has satellite offices Nevada and New York.]

Today, Baja Construction is a vertically integrated company! With its trademark Solar Support 
Systems™ product line of structures branded under Baja Carports, the company is recognized 
nationwide for its strong presence in custom solar design-build carports and turnkey covered RV & 
boat storage. With over 300 MW PV’s successfully installed, it’s no surprise to Hayworth and Morford 
that the Baja brand is gaining momentum in Mexico, Canada, and further abroad.

What sets Baja apart in the industry are its in-house designers, engineers, diligent project managers, 
and construction crews. Baja is a one-stop carport/canopy shop! We provide customers with one-
on-one customized site plans that we pre-fabricate and install to fully commissioned canopies.  All 
structures are constructed with high-tensile, light-gauge steel and offered in solar or non-solar 
canopies to meet the criteria of developers, architects, contractors, and end user’s specifications.

THE MISSION OF BAJA CONSTRUCTION  |  To provide the highest quality construction services 
and products to all project shareholders including municipalities, agencies, developers, designers, 
and contractors. We help clients achieve their project goals with creative, cost-efficient and custom 
solutions from inception to completion.
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Delivering the Right Solutions
Energizing Ideas

You can count on us to provide the most 

optimal solution and insight for your 

engineering design. You will also find we 

specialize in critical applications. From 

fighter jets to radar systems, welders to 

wind turbines, we deliver the highest 

quality capacitors with easy access to our 

knowledgeable and helpful tech support 

team. 

As the largest power capacitor company in 

North America, we offer one of the world’s 

largest selection of aluminum electrolytic 

capacitors, mica capacitors, AC film 

capacitors, and DC film capacitors. We’re 

also the only U.S. manufacturer of high 

-quality mica caps.

Cornell Dubilier

140 Technology Place

Liberty, Massachusetts 29657

www.cde.com

Pioneers in Innovation
Driven by American ingenuity, we 
are advancing capacitor technology 
for new applications and fueling 
recent innovations. The expansion 
of our line of Flatpack aluminum 
electrolytic capacitors now includes 
a high vibration package designed 
to handle up to 80g’s.
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The Power Behind Performance

Founded in 1926 in Fremont, OH, Crown 

Battery has one location for engineering 

and manufacturing gives us incredible 

efficiencies and absolute quality control. 

From this location we serve global battery 

markets through a sales force and service 

network strategically positioned in six 

continents and more than fifty countries. 

This means we can satisfy any customer’s 

power needs…anywhere in the world.

Crown Battery

1445 Majestic Drive

Fremont, Ohio 43420

www.crownbattery.com

Strength. Integrity.

Crown Battery is privately owned, with corporate and manufacturing operations in 
Fremont, Ohio. We have 12 sales and distribution offices throughout North America, 
550 employees and a network of authorized business partners, distributors and 
dealers throughout the Americas, Europe, Africa, Asian-Pacific, Australia and New 
Zealand.

The values that direct our business strategies are straightforward:

•  Recognize that our customers are our first priority.

•  Maintain a total commitment to quality system excellence to deliver continuous  
 improvement to our customer community.

•  Deliver exceptional value to our customer community through manufacturing  
 excellence and best-available battery products.

Our company’s operating principle – “The Power Behind Performance” – represents 
Crown Battery’s commitment to providing power to millions of people around the 
world – power that makes life easier, and raises standards of living, health and safety 
for the communities we serve.

These values have driven Crown Battery for over 90 years and will continue to 
represent our strategy for long-term growth and sustainability.
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Leader in Roof Measurements,  
Imagery, and Data

Using patented image capture techniques, 

3D aerial measurement software, and 

machine learning processes, EagleView 

helps customers answer questions related 

to millions of properties throughout 

the world. With a four-petabyte library 

of oblique and orthogonal Pictometry® 

aerial imagery dating back to 2001 and 

the capacity to process tens of thousands 

of roof measurement reports per day, 

EagleView enables organizations to reduce 

field visits and adopt faster, safer, and more 

cost-effective workflows.

EagleView offers two solution designs 
specifically for the solar panel installation 
market: the SunSite™ Report and the 
SunSite Plus™ Report. 

Available for both residential and commercial 
properties, the SunSite Report includes aerial 
imagery, comprehensive roof measurements, 
and diagrams of individual properties. 
Measurements include roof area, pitch, 
and azimuth. SunSite Reports include DXF 
or JSON formats that easily import into 
popular design products, such as AutoCAD®, 
SketchUp, and Solar Design Tool, for an even 
faster, more efficient workflow. The SunSite 
Plus Report includes everything in a SunSite 
Report as well as 3D models of shade-
causing objects, such as trees or nearby 
buildings. 

EagleView Technologies
25 Methodist Hill Dr

Rochester, New York 14623-4270

www.eagleview.com/

With access to accurate property 
measurement data, solar designers and 
installers can reduce change orders and 
get solar installation projects started off 
right. They can see the roof in greater detail 
to drastically reduce mistakes; identify 
shade-causing items, including their height, 
location, and shape; and discover other site-
specific nuances before the work begins.

Solar professionals also have the 
option to access aerial imagery in 
CONNECTExplorer™ from EagleView, 
giving them to ability to view, measure, and 
analyze features in orthogonal and oblique 
images. This gives solar power installation 
services the ability to spend more time 
selling and less time measuring so that they 
know which doors to knock on—and why—
to eliminate unsuitable prospects.
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Ecolibrium Solar 

507 Richland Avenue 

Athens, OH 45701 

Phone: 740.249.1877 

Email: Sales@EcolibriumSolar.com 

EcolibriumSolar.com

Ecolibrium Solar® is a market leader in 

solar racking solutions for commercial and 

residential rooftops. The company designs 

and manufactures simple, cost-effective, 

and installer-friendly products that maximize 

solar installation efficiency and minimize 

costs. Our world-class, innovative mounting 

solutions are delivered with unparalleled 

service and support by dedicated, expert 

staff.  In the global solar market for 

innovative, lower-cost, labor-saving racking 

technology, Ecolibrium Solar provides 

proven solutions backed by industry 

certifications and third-party validations.  

For more information, visit  

www.ecolibriumsolar.com.

Get 18.4% More Power 

New EcoFoot5D™ 5-Degree High Density 
Racking System is the simplest way to max out 
power density on flat rooftops. Built on the 
Industry-Preferred EcoFoot® Modular Platform, 
EcoFoot5D combines a small 7”x16.7” roof-
friendly modular Base and dense 9.9” inter-row 
spacing. The result is a tightly packed array 
that delivers 18.4 percent more power than 
10-degree systems.

Industry-Preferred EcoFoot 
Platform

EcoFoot2+ 10-Degree Racking System delivers 
an impressive install time of 13.5 modules per 
installer-hour as rated by DNV-GL, which gets 
you off the roof fast. Backed by industry leading 
3rd party validation and extensive UL2703 
testing, EcoFoot2+ is designed to last the life 
of the solar project. EcoFoot2+ offers installer-
centric design, preassembled components, and 
wire management that provide fast installation 
and streamlined logistics.

Minimize Roof Penetrations, 
Maximize Simplicity 

EcoX Universal Rail-less, the No. 1 Universal 
Rail-less Racking System, is a one-size-fits-all 
solution for tile, composite, metal and low 
slope roofs. One SKU for each core component 
boosts the already easy, fast, safe, low-cost-
per-watt, and well-organized installation 
process of EcoX to a new level. Installers can 
switch modules with ease, ending project 
delays. Skipping the rails cuts installation time, 
increasing productivity from one installation 
a day to two. Installs are accelerated due 
to 33% fewer penetrations, elimination of 
awkward rails and rough inspections, and easy 
wire management. Dedicated support and 
extensive list of UL2703 certified modules 
provided. 

Revolutionary Design, Unbeatable Simplicity
With more than 800MW installed on rooftops nationwide, Ecolibrium Solar commercial and 
residential racking systems are industry-preferred for fast and simple installation. With on-the-roof 
solar installation expertise, our team develops installer-centric products that simplify your install from 
design to installation. 
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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 LLC, headquartered in 

Portage, IN, is a leading manufacturer for 

solar solutions and has been shaping the US 

solar industry since 2002. The company is the 

biggest subsidiary of Fronius International 

GmbH, headquartered in Austria. Fronius 

has three divisions: Perfect Welding, Solar 

Energy and Perfect Charging. Through 

innovation and new technologies, Fronius has 

become a leading resource for high quality 

solutions in each industry they serve. Fronius’ 

innovation is guided by the vision of 24 hours 

of sun, a future where 100% of energy needs 

are covered by renewable energy. For more 

information, visit www.fronius-usa.com.

A STRONG VISION

Fronius believes in a future where we cover our 
energy needs 100% with renewable energy 
sources. A world of 24 hours of sun. To make 
this vision a reality, Fronius offers technologies 
and solutions that make it possible to generate 
and store renewable energy with incomparable 
efficiency and to distribute and consume that 
energy in a smart way.

FRONIUS SNAPINVERTER LINE

The Fronius SnapINverter line offers integrated 
Wi-Fi and SunSpec Modbus interfaces, NEMA 
4X rating, wide voltage windows, multiple MPP 
trackers and easy installation in 15 minutes or 
less. With the identical look & feel, the Fronius 
SnapINverters reduce cost for training and 
servicing. Power classes range from 1.5 to 
24.0 kW and cover residential and commercial 
systems.

FRONIUS RAPID SHUTDOWN BOX

As part of the Fronius solution, the Fronius 
Rapid Shutdown Box provides the ultimate 
NEC 2014 code (690.12) compliant solution 
while enhancing rooftop and firefighter safety. 
The Fronius Rapid Shutdown Box is a reliable 
and easy to install solution for all Fronius 
SnapINverters.

FRONIUS SMART METER

If you are facing feed-in limitations for a solar 
system, or if you would like to monitor a house’s 
energy consumption, Fronius offers the Fronius 
Smart Meter, a bidirectional energy meter. 
Thanks to high accuracy and fast communication 
via Modbus RTU, the meter is suitable for 
various applications, such as dynamic feed-in 
management or self-supply systems. Together 
with Fronius Solar.web, the Fronius Smart 
Meter offers a detailed overview of energy 
consumption within a home or business. 

FRONIUS SOLAR.WEB

Fronius believes that every solar system should 
have monitoring capabilities. Not only to 
ensure highest performance and protected 
investments, but also to offer added value to 
system owners. Fronius Solar.web provides all 
tools that are needed and goes beyond basic 
monitoring. It offers remote maintenance tools 
and works as a selling feature to potential 
future system owners. It also helps to increase 
customer satisfaction and trust. Since Fronius 
inverters have integrated Wi-Fi, connecting 
a system to the internet does not require 
additional hardware.

24HRS
SUN
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Huawei is a leading global ICT and network energy solutions provider. 
Currently, Huawei network energy products and solutions are used in 
over 170 countries, serving one third of the world’s population. Huawei 
continuously brings high-quality products and services based on its 
experience accumulated over the past three decades. As one of Fortune’s 
Global 500 companies (ranked at 83rd in 2017), and Interbrand’s Best Global 
Brands (ranked at 70th in 2017), Huawei integrates digital information 
technology, Internet technology, and PV technology, with the design 
concept of Simple, Digital, and Smart O&M to promote the industry-leading 
FusionSolar Smart PV Solution. Huawei’s innovation reduces your PV project’s 
initial investment and O&M costs, while increasing the energy yield and the 
ROI of your PV plant. 

Huawei’s FusionSolar Smart PV Solution is ranked No. 1 globally in inverter 
shipment for the past two years, 2015 and 2016, based on IHS Markit and 
GTM. Huawei’s worldwide deployment is the leading solution for customers 
from Europe, Japan, India, Asia Pacific and the Americas.

For more information, please visit: solar.huawei.com or email us at 
FusionSolarNA@huawei.com

Huawei is a leading global ICT and 

network energy solutions provider. 

Currently, Huawei network energy 

products and solutions are used in 

over 170 countries, serving one third 

of the world’s population. Huawei 

continuously brings high-quality 

products and services based on its 

experience accumulated over the past 

three decades.

Huawei Technologies USA., Inc.

United States-Cupertino, CA-20400 Stevens 

Creek BLVD

Cupertino, CA CA 20400

http://solar.huawei.com
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LONGi Solar is a world leading 

manufacturer of high-efficiency mono-

crystalline solar cells and modules. The 

Company is wholly owned by LONGi 

Group. LONGi Group (SH601012)focused 

on MONO about 17 years and is the 

largest supplier of mono-crystalline silicon 

wafers in the world, with total assets above 

$2.7 billion. (2016). 

LONGi Solar has shipped over 4.5GW 

products in 2017, with over 100% rate of 

growth in three consecutive years. The 

Company has its headquarters in Xi’an 

and branches in Japan, Europe, North 

American, India, Malaysia, Australia and 

Africa.

The great contribution made by LONGi Solar to PV industry in China 
and even in the world is it takes the Chinese monocrystalline product 
manufacturing capability and capacity to the top of world, promoting 
the rapid development and upgrading of high efficiency monocrystalline 
product. It does not only take the lead in researching and developing 
various advanced technologies to lower silicon ingot and wafer production 
cost, but also introduces LIR and other technology to solve the problem of 
“light induced degradation (LID)” of monocrystalline module that has been 
troubling the industry for years, and enables the power of PV module in the 
world be rapidly increased to more than 300W. 

Through unremitting effort, LONGi Solar increased the market share of high 
efficiency monocrystalline module in China from less than 5% in 2014 to 27% 
in 2016 and 36% in 2017, which propels the early realization of grid parity 
of PV in China. Vigorously developing clean and green energy, reducing 
and even completely removing smog is the common aspiration of Chinese 
government and people. Major countries in the world are also determined 
to promote Paris Climate Agreement. LONGi Solar firmly believes solar 
energy will be a kind of future energy for certain, its cleanliness, low cost and 
development prospect are the best among all clean energy. LONGi Solar 
will adhere to scientific and technological innovation as they always do and 
continuously make contribution to the PV deployment in the world.

LONGi Solar Technology Co., Ltd.

Block B, No.8989 Shangji Road, Xi’an Economic 

And Technological Development Zone, 

Xi’an, Shaanxi, China

http://en.longi-solar.com/
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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.

At Megger, we understand that keeping 
the power on is essential for the success 
of our customer’s business. That is why we 
are dedicated to creating, designing and 
manufacturing safe, reliable, easy-to-use 
portable test equipment backed by world-
leading support and expertise.

We can assist your acceptance, commissioning 
and maintenance testing for predictive, 
diagnostic or routine purposes. By working 
closely with electrical utilities, standards bodies 
and technical institutions, we contribute to the 
dependability and advancement of the electrical 
supply industry.

We focus our expertise in developing innovative 
testing solutions that are world class in safety, 
performance, reliability and easy to use. Megger 
is committed to providing our customers with 
measurement results and insight to make 
informed decisions about their assets, increasing 
uptime and safety.
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Nine Fasteners, Inc. is a manufacturer 

and distributor of their proprietary line 

of stainless steel solar wire management 

clips. In addition to their standard line of 

clips they also offer customized solutions 

where needed. All of Nine’s clips are 

manufactured completely in the U.S. 

and all include a rolled outer edge for 

maximum wire safety. All but their two 

newest clips are currently UL Recognized, 

with the two newest undergoing testing 

at the time of this writing.

Nine Fasteners, Inc.

 233A South Street

Hopkinton, MA 01748

United States

www.ninefasteners.com/index.html

Nine Fasteners is the first and only 
stainless steel wire management 
clip manufacturer/distributor to 
use a rolled outer edge on their 
clips, preventing the fraying of wire 
coatings. Nine Fasteners was also 
the first manufacturer/distributor to 
receive UL compliance for use of 
their clips within a solar installation.
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Nuance Energy is making solar energy 

substantially more affordable. The 

company’s patent-pending Osprey 

PowerPlatform® solar ground mount 

racking system employs a unique earth 

anchor and modular, scalable design to 

enable contractors, integrators and EPCs 

to achieve peak profitability through 

the industry’s lowest installation costs 

and fastest time-to-revenue for ground 

mounted systems. Nuance Energy’s 

mission is to lead solar innovation 

while focused on the solar industry’s 

downstream value chain saving partners 

and customers time and money. 

Headquartered in San Ramon, CA, 

Nuance Energy (www.nuanceenergy.

com) and its subsidiary AgWell Solar 

(www.agwellsolar.com) provide design, 

engineering, installation and financing for 

select projects.

Groundbreaking Solar Simplicity—Both Literally 
and Figuratively 

The most difficult aspect of engineering and installing ground mount solar arrays 
has always been the ground itself—until now with the Osprey PowerPlatform® 
and its innovative earth anchor foundation system from Nuance Energy. 

Some soils are quite soft, requiring piles to be driven deep or set in concrete. 
Other soils are too hard or rocky for a pile driver or auger to work well, which is 
why most ground mount projects normally begin with a detailed—and costly—
geotechnical report. 

The patent-pending Osprey PowerPlatform typically eliminates the need for a 
geotechnical report and any soil-related engineering. From a sandy beach to 
desert hard pan. Over a capped landfill or on rocky terrain. The reason is the 
ability to test and verify the holding strength of the earth anchor foundation 
system easily and in real-time during the installation, assuring compliance with 
applicable codes and regulations. 

The Osprey PowerPlatform is also simple to install using only handheld power 
tools, enabling a 4-person crew to install a complete 50kW solar array (racking, 
foundation, anchor testing, and panels) in an 8-hour day. 

Other advantages of the Osprey PowerPlatform that simplify the engineering, 
procurement and construction of ground mount solar projects include: 

 • No delays or hassles getting permits approved 

 • No heavy equipment, such as pile drivers, augers or backhoes 

 • No concrete and, therefore, no excavation and/or formwork 

 • No need for skilled labor to operate specialized equipment 

 • No cutting, bending or welding of any steel components 

 • No need to install separate wiring channels or inverter pads 

Nuance Energy Group, Inc.

6 Crow Canyon Court, Suite 200

San Ramon, CA 94583

www.nuanceenergy.com 

                    1 • 2018       SOLAR POWER WORLD 8 1

Nuance Energy_SPW18_Vs2.indd   81 1/16/18   10:55 AM



solarpowerworldonline.com/leadership

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

VOTE ONLINE

8 2  SOLAR POWER WORLD       1 • 2018        www.solarpowerworldonline.com

L E A D E R S H I P  I N  S O L A R  E N E R G Y
A Powerful Partner in Your Corner
Panasonic has been pioneering solar power 

since the green revolution began. Our 

high-efficiency HIT® solar panels provide 

homeowners with what we believe are the 

most efficient modules available today. And 

with full support from one of America’s 

most trusted brands, confidently stand 

behind your work with our complete 25-

year warranty. Let’s take your business to 

profitable new levels together.

Panasonic Residential Solar

2 Riverfront Plaza 5th Floor

Newark, NJ 07102

www.business.panasonic.com/solarpanels

Panasonic started with the production of high efficiency amorphous cell technology 
in 1975, no one has spent more time on solar research and development. In 1997, 
our innovative HIT® solar panel introduced high-efficiency panels to the world.

When you install Panasonic high-efficiency HIT® solar panels, you’ll provide 
homeowners with what we believe is the most efficient solar module available 
today. And with the full support of one of America’s most trusted brands, Panasonic 
installers confidently stand by their work with our industry leading 25-year product 
and performance warranty. 

Since our founding in 1918 and through the 100 years since, adaptability and best-in-
class quality drives us to serve you better. Developing innovative solar technologies 
across ever-changing business and social landscapes allows us to make your world a 
better place. 

Panasonic Solar. Environmentally and economically responsible for 
you, your customers and the planet.

Panasonic_SPW18_Vs2.indd   82 1/16/18   10:56 AM



solarpowerworldonline.com/leadership

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

VOTE ONLINE

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

Pika Energy
35 Bradley Drive, Stop 1

Westbrook, ME 04092

207.887.9105 

pika-energy.com

Pika Energy is a U.S. manufacturer of 

innovative power electronics, including the 

Pika Energy Island™. The Pika Energy Island 

is a family of residential solar + storage 

products that include hybrid inverters and 

Lithium-ion Smart Batteries produced in 

partnership with Panasonic. Our technology 

is designed to make solar + storage projects 

more usable and easier to install. 

Whether for resilience, time-of-use or self 

supply, Pika products will give you more 

power, capacity and flexibility thanks to our 

patented architecture. Visit our website to 

learn more.

Solar plus storage. 
Simplified.
Pika Energy was founded to power the transition from fossil 
fuels to clean energy through innovative, U.S. made power 
electronics. To spark this transition, we developed The Pika 
Energy Island™, a system designed to meet the demand for 
simple and powerful solar + storage.

Energy Island makes solar + storage easy and accessible: 
a single Islanding Inverter connects solar generation, smart 
battery storage and the grid without extra equipment. Pika’s 
Energy Island is powerful enough for backup, self-supply, 
Time-of-Use and other specialized applications right out of 
the box—all with the same inverter. 

In 2017 we partnered with Panasonic to develop and launch 
the Harbor Smart Battery™, one of the most powerful and 
advanced home batteries available. The 15.9kWh Harbor 
allows homeowners to keep large appliances like HVAC 
systems and well-pumps powered through grid outages, and 
to self-consume their own solar energy 24/7. 

 Today Pika is shipping Energy 
Island systems all across North 
America. Pika products are 
actively restoring power to 
homes, schools and businesses 
in Puerto Rico, the U.S. Virgin 
Islands and other hurricane-
impacted areas, while 
providing innovative solar + 
storage solutions to new grid 
requirements in California and 
Hawaii.    

Learn more about Pika Energy 
and join us on our exciting 
mission 
at pika-energy.com/spw

Harbor Plus™ 
Smart BatteryX7600 Series 

Islanding Inverter
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Albuquerque Office

1700 Louisiana Ave., Suite 130

Albuquerque, New Mexico 87110

Telephone: 800.260.3792

Fax: 505.889.3548

Website: preformed.com

Email: info@plpsolar.com

Preformed Line Products (PLP)  acquired 

DPW Solar in 2007 and has now fully 

integrated operations. In addition to PLP’s 

industry-leading customer service and 

technical support, our growing customer 

base can utilize our recently-enhanced 

website at preformed.com.

PV Mounting Solutions for any Application 
Since 1993, Preformed Line Products (PLP) has been designing and manufacturing innovative 
solar mounting solutions for utility-scale, commercial, and residential PV applications. Tested in 
our lab and proven in the field, PLP’s high-quality mounting solutions are engineered to exceed 
expectations. Many of our solar racking systems arrive pre-assembled for quick installation and all 
are manufactured in the USA at our Albemarle, North Carolina facility.  PLP’s products are in full 
compliance with code requirements and are backed by our industry-leading customer service and 
experienced technical support.   

Roof Mount Systems include:
• POWER RAIL™ — Residential and Commercial
• POWER DISK™
• POWER MAX™ — Residential
• Ballasted POWER RAIL™ 

Ground and Pole Mount Systems include:
• POWER PEAK™ — Utility Scale and Distributor Kits
• 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 our people, day in and day out, year after year.
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Solutions That Reflect Your Needs

ProSight’s solar program offers 
comprehensive coverage and access to 

services that help grow your business. 

Through strong partnerships and 

continuing education for solar contractors, 

ProSight helps keep risk in mind and 

exposures at bay. Put your trust in ProSight 

Specialty Insurance and soak in the 

benefits.

ProSight Specialty Insurance
412 Mount Kemble Ave. - Suite 300C

Morristown, NJ 07960

www.prosightspecialty.com

INNOVATIVE SOLUTIONS

In addition to our all-lines, customizable 
insurance, ProSight adds value to contractors’ 
operation with game-changing business 
solutions.

• Background Checks

• Certificate Management Services

• Data Compromise

• Drug Testing Services

• EPL Coverage

• Expert Claims Handling

• OOPS® Coverage

• SecureFleet®

OUR FOCUS

ProSight works with contractors at every stage 
of the solar project lifecycle.

• Solar Developers

• Engineering, Procurement, Construction 
(EPC) Contractors

• Installation Contractors

• Operations and Maintenance Contractors

• Solar Servicing Contractors

ENHANCED COVERAGE OPTIONS

• Professional Liability Coverage:
 We offer a limited professional liability  
 coverage which was designed with your  
 exposures in mind. Our professional  
 liability grant helps prevent gaps in  
 coverage due to the design aspect of your  
 business.

• Operational Solar System Coverage:
 We offer first party and third party  
 coverage for solar systems owned by you.

• Care, Custody and Control Coverage:
 We understand the risk that you face when  
 performing maintenance on a system.  
 That’s why we provide the option to  
 purchase coverage for property within  
 your care, custody or control during  
 maintenance.

• Pollution Coverage: 
 We offer a sudden and accidental  
 pollution grant within the General Liability  
 policy.

BENEFITS

If you have NABCEP certified professionals 
on staff or have a NABCEP Company 
Accreditation, you are eligible for preferred 
rating with a premium credit up to 10%.

Disclaimer:  

As used herein, “ProSight” refers to the insurers of ProSight Specialty Insurance Group underwriting insurance policies or 

bonds, which include New York Marine and General Insurance Company, Gotham Insurance Company and Southwest Marie 

and General Insurance Company. The products and services described herein may not be available in all jurisdictions. Actual 

coverage is specified by the policies or bonds issued. ProSight Specialty Insurance, 412 Mt Kemble Ave, Morristown, NJ 

07960.

PSI-001-18
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Vote for RBI Solar — 2018

When EPCs and Developers need a dependable solar mounting provider, they look to 
RBI Solar, Inc. RBI Solar, a Gibraltar Industries company, is a single-source provider, taking 
responsibility for the design, engineering, manufacturing, and installation of the most cost-
effective and efficient racking systems in the industry. 

From ground mount, roof mount, carport, and landfill solar solutions, RBI Solar’s mounting 
systems are backed by over 85 years of manufacturing experience in the commercial 
design-build market. Having all disciplines of a project process in-house allows RBI to act 
as an extension of our customers’ staff. RBI Solar is one of few racking companies in the 
industry which offers a wide variety of possible foundation solutions to meet the site specific 
requirements of each project. With nationwide installation capabilities, and in-house design 
and engineering teams, RBI’s mission is to reduce overall project costs beyond solar racking.

RBI Solar will have added on 50,000 sq. feet to its manufacturing headquarters in Cincinnati, 
OH to begin 2018.  This will increase RBI’s production bandwidth to reduce lead-times, 
while continuing to provide some of the best customer service in the industry. The recent 
expansion shows RBI Solar’s continued commitment to customer needs and our willingness 
to grow with our emerging customer base.  

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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Bringing innovation to PV  
testing solutions
The Seaward Solar range of solar PV test 

solutions enables photovoltaic operators to 

meet all modern commissioning and O&M 

requirements. 

With over 75 years’ experience at the 

cutting edge of electrical safety testing, our 

expertise and innovations have produced a 

number of world firsts.

Our market-defining range of solar PV 

test equipment makes meeting your 

commissioning deadlines faster, safer and 

easier. From site-survey to commissioning 

tests, PV system maintenance and PV 

system certification, Seaward Solar has you 

covered.

Seaward Group USA
6304 Benjamin Road, Suite 50

Tampa, FL 33634

www.seawardsolar.com

By combing cost effective and efficient test equipment 
with a high level of customer care and industry 
knowledge, Seaward Group USA leads the way in PV 
test and measurement. 

All of our users are offered free online training in solar 
PV commissioning and O&M techniques as well 
as extensive after sales support. 

We actively support the North American 
solar community and are members of SEIA, 
CALSEIA and NABCEP.
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L E A D E R S H I P  I N  S O L A R  E N E R G Y
SnapNrack began as a pioneer in the 

solar mounting industry and today 

leads the market with innovative labor 

savings solutions. SnapNrack offers the 

most comprehensive set of solutions 

for residential solar mounting, with our 

Series 100 and Series 200 rail based 

systems, the new Ultra Rail and RL rail-

free systems, and accessories like junction 

boxes and wire management products, 

to aesthetics options like our Array Skirt 

and Universal End Clamp. SnapNrack 

provides intuitive products that are simple 

to install, with quality over the life of 

the system, it’s the preferred choice of 

installers.

Quality Innovative Solutions for Installers

775 Fiero Lane

Suite 200

San Luis Obispo, CA 93401

www.snapNrack.com

SnapNrack leads the racking industry with 
solutions tailored to the needs of the installer. 
They were the first to standardize around  
single tool installation with a 1/2” socket as 
the only tool required across all mounting 
platforms. The Series 100 Flashed L Foot 
was the first to offer roof mounting solutions 
without the need for rubber gaskets and the 
tradition of innovation continues with the 
Umbrella sealing technology on the new 
RL system.

SnapNrack created the first wire clamps 
and junction boxes that attach directly to their 
rails, emphasizing superior wire management 
without additional roof penetrations. And 
they have recently expanded that offering to 
include such new products as the Junction 
Box XL and Universal Wire Clamp.

Keeping the homeowner in mind, aesthetics 
have always been a priority as seen in the 
Universal End Clamp, the first end clamp 
available that renders the racking system 
invisible underneath the array; that tradition 
has continued with their all black RL solution.

SnapNrack is a company built by solar 
installers for solar installers. Understanding 
that installer’s need vary and that a single 
solution will not meet everyone’s needs, is 
the basis for development of their newest 
offerings, the RL and Ultra Rail Systems. 
Installers can be certain they will find a 
solution necessary for the needs of their 
business when they turn to SnapNrack for 
their Solar Mounting Solutions.

Ultra Rail System

RL System

S 100 system
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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.com/us

SolarEdge provides an intelligent 

inverter solution that has changed the 

way power is harvested and managed in 

solar photovoltaic systems. The SolarEdge 

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. 

The SolarEdge system consists of power 

optimizers, inverters, storage solutions, 

and a cloud-based monitoring platform 

and addresses a broad range of solar 

market segments, from residential solar 

installations to commercial and small utility-

scale solar installations.

SolarEdge invented an intelligent 
inverter solution that has revolutionized 
the way power is harvested and 
managed in a PV system. The 
SolarEdge DC optimized inverter 
system maximizes power generation 
at the module level while lowering the 
cost of energy produced by the PV 
system.

Addressing a broad 
range of solar 
market segments, 
from residential to 
commercial and small 
utility-scale solar 
installations, the 
SolarEdge system 
consists of inverters, 
power optimizers, 

storage solutions, and a cloud-based 
monitoring platform.

The SolarEdge system enables 
superior power harvesting and module 
management by deploying power 
optimizers to each PV module while 
maintaining a competitive system 
cost by keeping the AC inversion and 
grid interaction centralized using a 
simplified DC-AC inverter.

Module manufacturers, installers, and 
system owners enjoy the benefits of 

SolarEdge technology, which allows 
maximum power production through 
module-level MPPT, optimal roof 
utilization through constraint-free 
design, and enhanced maintenance 
and accurate troubleshooting through 
module-level monitoring. Another 
benefit is DC shutdown for installers, 
maintenance personnel, and firefighters 
through its SafeDC™ mechanism.

Since beginning commercial shipments 
in 2010, SolarEdge has shipped 
approximately 5.9 GW of its DC optimized 
inverter systems and products have been 
installed in PV systems in more than 120 
countries. According to the GTM U.S. PV 
Leaderboard – Q4, 2017, SolarEdge is 
ranked #1 in the US residential inverter 
market as of Q3 2017 in MW installed and 
top 3 in the US commercial market.

SolarEdge is a top global 
inverter company
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Solar Connections International - Roof 
Attachments

Solar Connections International is a leader 

in the development and manufacturing 

of mounting solutions for solar panel 

installations worldwide. Our sister company, 

Sno Gem, has been a key player in the 

the snow retention industry for the past 

23 years and brings that experience to the 

solar industry. Our product lines provide 

attachment options for a rail or rail-free 

installation on various roof systems globally, 

including standing seam, corrugated metal, 

ribbed metal panels, and asphalt shingles. 

SCI product lines are UL approved and 

compliant with the International Building 

Code.

Solar Connections International

4800 Metalmaster Way

McHenry, IL 60050

ww.solarconnections.com

Solar Connections International has 
established itself as a leader in metal and 
shingle solar panel roof attachment market. 
SCI employees a full technical department that 
brings an innovative mindset with over 20 years 
of metal roof attachment experience to help 
answer or resolve any questions. 

In addition, SCI utilizes our relationship with 
Larson Engineering, a leading engineering firm 
licensed in all 50 states, Canada and Puerto 
Rico. With these resources, you can be assured 
SCI can assist you with layout and design 
capabilities using our solar panel attachment 
products. Solar Connections International has 
provides quality products and patent that ensure the best attachments during every installation 
without voiding the roof panel manufacturer’s warranty. Our silver bullet set screws are designed 
to have the threads recessed back so when the fasteners make impact with the roof seam, it 
creates a patented wavelock technology so it will not penetrate or deform the seam itself.

Solar Connections has taken its vast experience in the roofing industry, created first-rate products 
for solar panel attachment, and provides accurate and detailed design of these products every 
time upon request. Call today to get more information on design and product capabilities by 
Solar Connections International.
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INSTALLATION SPEED MATTERS

Solar Raceway (a product of NYMble Wire 

Management), was developed to enable the 

rapid installation of any solar project. Solar 

Raceway’s open tray design eliminates the 

need to pull wires, saving time and reducing 

labor costs. 

Solar Raceway is made in the USA and is 

100% aluminum. Our supporting hardware 

allows Solar Raceway to fit seamlessly with 

any installation. 

The solution is guaranteed to provide a 

professional, award-winning look for your 

installation every time.  

6 Cairn Street

Rochester, NY 14611

United States

Tel: (585) 328-2011

Email: info@solarraceway.com

www.solarraceway.com

DESIGN 

An innovative, but practical design focused on 
addressing wire management needs, without 
compromising simplicity, efficiency, and durability. 
Comprised of three main components that interlock 
together: Base, Cable Tray, and Top Cover. Its open top 
cover feature allows you to lay wires into the cable tray. 
When wiring is complete, simply snap the cover to the 
tray. The result is a sleek looking, quality product that 
reduces installation time and labor costs.

TOTALLY ENCLOSED 

Our completely enclosed system protects your wires and 
increases the longevity of each solar array, keeps out dirt 
and debris, and prevents insects or small animals from 
damaging the wires. Your wires are hidden for a clean 
clutter-free roof top, but yet you still have easy access to 
the wires.

DESIGNED TO RESIST THE ELEMENTS 

Made of 100% recyclable aluminum. It’s also clear anodized making it even more reliable and 
durable to resist damage from corrosion and UV lights. Non-magnetic, doesn't retain moisture, 
can endure heat and cold, and the radius design can withstand high-wind conditions. This all 
adds up to a long-lasting life for your solar arrays.

SYSTEM VERSATILITY 

1.5’’, 2.5’’ and 3.5’’ systems pair with any Commercial Installation (Roof Mount, Ground Mount, 
and Carports), Residential Installation or Utility Installation. 

Solar Raceway, the leader in Solar Wire Management 
and the best choice for your installation
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SolarRoofHook
Corporate Office

5830 Las Positas Road

Livermore, Ca 94551

844.671.6045

solarroofhook.com

SolarRoofHook has a wide range of innovative 

products for mounting solar panels onto 

residential roofs. We offer solutions for Asphalt 

Shingle, Flat and Curved Tile, Stone Coated Steel, 

and Metal roofs. All products are code compliant 

and PE certified. SolarRoofHook is a Division of 

Quickscrews International, the largest supplier of 

woodworking fasteners in the United States.

Established in 1987, the company is best known 

for its innovation and creativity in bringing 

solutions to professional woodworkers and solar 

installers. SolarRoofHook can design, produce, 

and stock custom products within 60 days and we 

continually work with installers to deliver the right 

products for any type of roof.

SolarRoofHook offers innovative mounting 
solutions at low costs in order to make Solar 
more affordable for all. We stock roof hooks 
and mounts for Flat Tile, Curved Tile, Stone 
Coated Steel, Asphalt Shingle, and Metal 
roofs.

Our innovative approach to problem solving 
led to the creation of Microflashing™ 
technology and the patented QuickBOLT 
Mounting System for Asphalt Shingle 
roofs. The QuickBOLT only has two main 
components: a hangar bolt that features 
a unique collar and a 3” Stainless Steel-
backed EPDM compression washer called 
Microflashing™.  The bolt compresses 
the washer down when driven, creating 
a watertight seal. Unlike other flashing 
solutions, which are slid underneath the 
shingles, installers place the QuickBOLT with 

Microflashing™ directly over the shingles. 
In addition, the QuickBOLT has the fastest 
installation time in the country; install in less 
than 60 seconds per mount. Simply drill, seal, 
and mount… it’s that easy!

SolarRoofHook also supplies many other 
innovative, affordable mounting solutions. 
Our wide selection of All Tile Roof Hooks 
can work on both Flat and Curved Tile Roofs, 
with or without batons. We also have the 
most options for Stone Coated Steel Roofs, 
which are growing in popularity throughout 
the United States.

If an installer is working on an uncommon 
roofing style, SolarRoofHook can provide 
you with a mounting solution. Purchase 
our products from our National Distributor 
Partners or go online to purchase from our 
website www.solarroofhook.com.
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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 over 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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Yaskawa Solectria Solar
360 Merrimack Street

Lawrence, MA 01843

tel: (978) 683-9700

www.solectria.com

Yaskawa Solectria Solar, (Solectria), a 

wholly-owned subsidiary of Yaskawa 

America, Inc., is the leading commercial 

inverter supplier in the United States. 

Solectria’s products include 14 to 750 

kW inverters, string combiners and 

web-based monitoring for all size solar 

systems. Solectria is backed by Yaskawa’s  

100+ years of power electronics and 

inverter experience. Solectria’s three-

phase transformerless string inverters (XGI 

line) and three-phase central inverters 

(SGI line) are engineered, designed and 

assembled in the United States. PV system 

owners, developers and EPCs rely on the 

high performance, quality and reliability 

delivered by Yaskawa Solectria Solar.

Yaskawa Solectria Solar (Solectria) is the 
leading commercial PV inverter supplier in 
the U.S. In 2017 Solectria’s parent company, 
Yaskawa Electric Corporation, a $4 billion 
dollar company, celebrated 102 years of power 
electronics and inverter success.  Yaskawa’s 
quality leadership was recognized with the 
Deming Prize for manufacturing excellence. 

Solectria offers a wide range of inverters, 
string combiners, and web-based monitoring 
solutions for commercial and utility-
scale PV systems. Solectria’s commercial 
product offering includes two lines of 3-Ph 
transformerless string inverters: PVI 14-60TL 
and the new XGI 1000-60/65. For utility-
scale applications, Solectria offers the SGI 
500/750XTM central inverters, and the XGI 
1500-125/166 utility inverters. Solectria 
inverters integrate advanced inverter 
technologies and offer advanced grid control 
features demonstrated in research partnerships 
with EPRI and the DOE.

Solectria has always focused on quality, 
customer needs, increasing system 
reliability, serviceability and reducing total 
installed cost and labor at PV job sites. Its 
inverters boast the highest peak and CEC 
efficiencies in the industry and are highly 
flexible, making designing and installing 
simpler. Solectria continues to be at the 
forefront of the solar market in product 
introductions, innovation and success. 

All XGI and SGI inverters are engineered 
and designed in Lawrence, MA and 
assembled in Buffalo Grove, IL. These 
inverters take Yaskawa’s 102 years of quality 
and power electronics experience and set 
a new standard for quality and reliability in 
the PV industry. 
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S-5!
8750 Walker Rd

Colorado Springs, CO 80908

(888) 825-3432

(719) 495-0045 (fax)

info@s-5.com

S-5!®: Engineered metal roof 
mounting solutions 

In 1992, S-5! filed its first patent for ground-

breaking, non-invasive methods to affordably 

mount ancillaries to standing seam metal 

roofs. S-5! is now known worldwide and 

been awarded 50+ patents for its many 

innovations. Its products have been installed 

on 1.9 million roofs and such structures as 

the Gemini Observatory and World HQ’s of 

IBM, Apple, Google and NATO. 

What makes S-5! different is sticking to our 

core competencies. We know metal roofs! 

Rather than re-invent solutions for other roof 

types, we consistently offer the best, time-

proven solutions in the world for metal roofs.

Endorsements from every major metal roof manufacturer, 
extensive load-testing and 2+ GW of engineered PV 
installations prove S-5’s durability and explain its use in 
critical applications like fall-restraint and snow retention. 
The company’s commitment to excellence is evidenced by 
industry leadership in ASTM, ASCE, SEIA, MBMA, NRCA, 
MCA and CSI.

Principals of S-5 have won lifetime memberships with metal 
roofing trade groups, and numerous awards for industry 
contributions including 100+ technical writings, training 
curricula and standards development. Their research, lectures 
and papers have been translated into 8 different languages and won 
esteemed recognition from ASTM, UW-Madison and CSI.

As PV industry advocates, S-5 team members chair the SEIA Mounting Systems 
Mfg Committee and MBMA/UL Non-Combustibles Working Group, improving 
metal roof/PV construction code and standard. They serve on 6 UL 
1703/UL 2703 task groups and the Standard Technical Panel. S-5 
has worked extensively with other countries such as Australia 
(Univ Adelaide), Germany (Univ KIT, DIBt), and the UK (MCS 
012 Mounting Mfrs). They have also worked with CEIR/
NRCA, and AHJ’s such as DSA, LA Co/City, and Miami 
Dade to educate users on the proper marriage of PV to 
metal roofing while preserving roof integrity.

When track record, installation ease, product integrity, 
economic value and true technical competence are the 
objectives, S-5! offers metal roof attachments the right way™ 
- for any metal roof, every time.
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Introducing Solectria XGI
The Next Generation of Inverters

Yaskawa Solectria Solar presents the latest innovation 
in inverter technology with the XGI Inverter Series. The 
XGI 1000 Commercial String Inverter and XGI 1500 
Utility-Scale Inverter set a new standard for quality 
and reliability in the PV industry. Backed by Yaskawa’s 
quality standards, the XGI Inverters are built to last with 
each component tested and verified to last well beyond 
25 years.  

•	Made in the USA with global components
•	 Lowest total installed cost
•	 Lowest O&M cost
•	 Advanced grid features
•	Remote diagnostics and upgrades

Contact the Yaskawa Solectria Solar team today to 
learn how the XGI Inverter Series’ unrivaled quality 
can help meet your project needs.

Yaskawa Solectria Solar     1-978-683-9700     solectria.com
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