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2020: A fresh start

I wouldn’t call myself superstitious… just a little-stitious. I don’t 
like odd numbers, and I never open an umbrella indoors. That’s 
why I’m really excited for 2020. A nice round, even number. Last 
year just felt weird and full of obstacles. 

In 2019, we saw bifacial modules get a tari�  exemption, then 
have that exemption revoked, and then have the exemption 
court-enforced. An extension to the ITC looked likely — but then 
the White House excluded solar and storage from its year-end tax 
plan. Although many municipalities have passed 100% renewable 
energy requirements, more than a few utilities spent 2019 fi ghting 
against solar customer rights. Let’s look forward to better solar 
progress this year — 2020 is a fresh start in a new decade.  

In this issue, we tried our best to provide an outlook for the 
next year in our solar trends section, but things change so rapidly 
that it proved to be a di�  cult task. I rewrote my trend on solar 
panel pricing three times, and I hope its words still ring true once 
the magazine reaches mailboxes. That’s why you can always fi nd 
the most timely news and analysis in the industry on our website 
and on social media. Some 2020 developments we’re following 
that we hope you’ll join us in discussing online: California’s rooftop 
solar mandate, more storage adoption in the residential market, 
the Section 201 tari�  midterm review and so much more. But for 
now, check out our hand-picked top trending topics on pg. 51 to 
kick o�  the new year.

The Solar Power World team will be out and about this year 
at industry events, so be sure to say hey when you see us! We’ll 
be at the revamped Intersolar North America show and NABCEP’s 
Continuing Education Conference before joining everyone at 
SPI. Soon we’ll be getting into Top Solar Contractors season, 
and we’re excited for another great year hearing everyone’s 
accomplishments. There’s so much to look forward to in 2020! 

Superstitious or not, I’m crossing my fi ngers for a calm, 
prosperous year in solar. Knock on wood. SPW
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— 
Count on us for a
bright solar future

It’s always reassuring to know what tomorrow brings. And we’re confident that when
we work together the future of solar looks bright. Here’s why. We have one of the largest 
solar inverter portfolios in the market, and it’s set to get even larger. With one of the 
biggest global footprints in the industry, we offer our customers a dedicated service 
network and lifecycle services, wherever they are. And the fact that our technology is 
built on a legacy of innovation is also reason to be positive. But it’s our partnerships 
with you, our customers, that motivate our team to evolve and keep giving you the 
technology and service you can count on for years to come. So if you want to know what 
tomorrow holds, count on us – things are looking bright. abb.com/solarinverters
ABB and the Italian company FIMER S.p.A announced that an agreement had been signed for FIMER to acquire ABB’s
solar inverter business.
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Sheep involved with Silicon 
Ranch’s Regenerative Energy 
program roam a Tennessee 
solar site. More livestock are 
being used for vegetative 
maintenance and in 
regenerative agriculture 
practices on solar farms. 
Photo courtesy Trent Hendricks, 

Cabriejo Ranch
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Connect with your Panasonic solar + storage 
rep today and find out how to get started.

NOW SHIPPING

Don’t let your customers
spend another night in the dark
The growing demand for residential energy storage is opening the 
door to bigger opportunity. With Panasonic EverVolt™ you can help 
your customers maximize their solar investment while increasing 
sales on every project. An innovative combination of high capacity 
& versatility, EverVolt™ comes in AC- and DC-coupled versions. Its 
unique modular design can be scaled down to as little as 5.7 kWh 
of storage or expanded to 100 kWh. 
na.panasonic.com/us/evervolt
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Solar policy snapshots
A guide to recent legislation and 
research throughout the country.
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Utility-scale solar developers in 
Arizona fi nally got the certainty 
they needed to develop big 
projects thanks to extended 
PURPA contract terms.

New York state will consolidate 
billing for community solar 
customers
Albany, New York
The New York Public Service 
Commission adopted a measure to 
consolidate billing for community 
solar customers to help lower costs 
and improve consumer experience. 
Instead of receiving two bills, one 
from the utility and one from the solar 
developer, the subscription charges 
will now be automatically deducted 
from the renewable energy credits by 
the utility and sent to the customer.

Suniva defends business plan at 
midterm hearing on Section 201 
solar tari� s
Washington, D.C.
The International Trade Commission held its 
midterm hearing about Section 201 tari� s 
on crystalline solar panels on December 5. 
Commissioners grilled Suniva on its plan to 
restart business and manufacture solar cells 
only, not panels. A report on the midterm 
tari�  review will be given to the president 
in February 2020.

3

U.S. senators repeat call for ban on 
Huawei solar inverters
Washington, D.C.
A group of 10 bipartisan senators sent a 
letter to the Federal Energy Regulatory 
Commission (FERC), calling on it to take 
steps to combat the national security threat 
posed by Huawei’s entry into the U.S. solar 
market. Huawei reportedly shut down 
its U.S. solar inverter operations in June 
2019 after facing criticism from the Trump 
administration and Congress.

2
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LADWP simplifi es 
requirements for 
small solar projects
Los Angeles, California
The Los Angeles Department 
of Water and Power (LADWP) 
removed the need for open 
blade switches and performance 
meters on 95% of the solar 
systems homeowners typically 
install. This change is estimated 
to reduce the cost of installing 
rooftop solar in Los Angeles by 
$500 to $10,000.

ITC extension removed from House 
spending package
Washington, D.C.
Despite the solar industry’s e� orts, an 
extension of the solar Investment Tax 
Credit (ITC) was not included in the fi nal 
version of the House spending package. 
The tax credit will be reduced from 30 
to 26% in 2020, 22% in 2021 and then 
it will decrease indefi nitely to 10% for 
commercial and utility solar projects, and 
zero for residential.

DNV GL report fi nds transition to 
clean energy driven by cities, 
states, corporations
USA
DNV GL found in its latest “Energy Transi-
tion Outlook” report that cities, states and 
corporations are driving the transition to 
clean energy in the absence of supportive 
federal regulations. The report found the 
way the energy transition is unfolding in the 
United States is the result of market forces 
and technological developments and costs 
— not government mandates.
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California celebrates 1 million 
solar roofs
Sacramento, California
The California solar industry 
celebrated reaching a goal of 1 million 
solar roofs in December. Former 
Governor Arnold Schwarzenegger’s 
administration set the goal in 2006, 
and he spoke at the 2019 celebration 
in Clovis. The California Solar and 
Storage Association has now set a 
new goal for 1 million solar-charged 
batteries by 2025.

Idaho PUC preserves net 
metering for existing solar 
customers
Boise, Idaho
The Idaho PUC unanimously rejected 
Idaho Power’s proposal to end net 
metering and compensate rooftop 
solar owners 50% less for the power 
they feed back to the grid. The PUC 
ordered the utility to preserve net 
metering for existing solar customers 
and conduct a cost-benefit analysis 
to determine a compensation plan for 
future customers.   

Arizona commission extends 
PURPA solar contract terms to  
18 years
Phoenix, Arizona
The Arizona Corporation Commission 
(ACC) handed the solar industry a 
victory by extending the state’s PURPA 
contract terms from two years to 18. 
Commissioners voted unanimously 
to give solar developers the certainty 
needed to develop utility-scale solar in 
Arizona.

Organizations form $4.5 million 
program for Puerto Rican solar 
workforce training
San Juan, Puerto Rico
A group of organizations including 
NYSERDA and The Solar Foundation 
launched a $4.5 million Puerto 
Rican Solar Business Accelerator, 
Workforce and Small Business 
Development Program to help the 
island build solar and construction 
companies. The coalition aims to 
support Puerto Rico’s reconstruction 
and recovery from Hurricanes Irma 
and Maria.

We have modules availability
• AXIblackpremium HC 310-315MH/120S – ALL BLACK
• AXIpremium HC 380-385MH/144S
• AXIpremium BLK 320MH/120S

High Performance Solar Modules

15

AXITEC, LLC, 1819 Underwood BLVD, Suite 5, Delran, New Jersey 08075, 
Phone 856-393-7800, info@axitecsolar.com
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The ongoing boom in community solar is shifting the role of solar ongoing boom in community solar is shifting the role of solar 
providers from one-o�  residential or commercial projects providers from one-o�  residential or commercial projects 

to something that more closely resembles a traditional utility company. to something that more closely resembles a traditional utility company. 
This changing role makes it important for community solar providers to This changing role makes it important for community solar providers to 
emphasize proper installation and inspection vs. rush-installing systems to emphasize proper installation and inspection vs. rush-installing systems to 
take advantage of end-of-year tax credits. take advantage of end-of-year tax credits. 

Since community solar allows residents in a neighborhood or Since community solar allows residents in a neighborhood or 
municipality to pay into a “shared” solar system in return for green energy municipality to pay into a “shared” solar system in return for green energy 
and a credit on their utility bills, community solar managers need to be and a credit on their utility bills, community solar managers need to be 
vigilant in reviewing recently built systems. If a system isn’t properly vigilant in reviewing recently built systems. If a system isn’t properly 
inspected and the power goes down as a result, the go-to solar “utility” inspected and the power goes down as a result, the go-to solar “utility” 
risks the collective wrath of thousands of customers — not to mention the risks the collective wrath of thousands of customers — not to mention the 
angry calls they could get from municipalities themselves.angry calls they could get from municipalities themselves.

That’s why it makes good sense to conduct a thorough inspection That’s why it makes good sense to conduct a thorough inspection 
post-installation to check for any potential issues — and correct them post-installation to check for any potential issues — and correct them 
before they become full-blown problems. before they become full-blown problems. 

Here are a few suggestions that community system owners and asset Here are a few suggestions that community system owners and asset 
managers should look for as part of their system inspection checklist:managers should look for as part of their system inspection checklist:
• Compare original system specifi cations to how the system was Compare original system specifi cations to how the system was 

ultimately built. Ask yourself these questions: What, if anything, 
has changed from the original design? Are di� erent components 
being used? What is the system output? In many cases, a third-party 
engineer does the initial design, then separate contractors do the 
actual installation. As with any construction project, unforeseen 
obstacles could crop up that require alterations on the fl y. If this 
happens, make sure you’re aware of the changes and document them 
“as built” with an explanation as to the reasons why.   
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• Use a drone to check for equipment damage, like 
modules with broken cells or lower-than-expected 
system output. Drone or aerial inspections are a cost-
e� ective way to help detect this type of damage and 
are typically more reliable than ground inspections 
by workers in the fi eld. Certain types of drones also 
employ infrared technology, which can detect if a 
module, or part of one, isn’t producing power. This 
is an extremely critical function with newly installed 
systems since no historical data exists to compare 
what the correct output should be. 

• Check all components, making sure modules and 
racking are tied in properly without any loose or 
missing screws. Ensure that electrical components 
are properly grounded, as well. These are areas 
where shortcuts might be taken if an installation is 
being rushed. 

• Make sure wires are secured by staples, cable ties, 
hangers or similar fi ttings. Then, ensure all wiring 

is properly protected to prevent squirrels or other 
animals from nibbling on them, which can cause 
damage and even make entire systems go o�  ine. 
Clearly label all components with permanent, 
weather-resistant signage that will not wear away 
when exposed to the elements. Careful signage and 
neat wire management make further inspections 
easier — and are indicators of an above-average 
system. Of course, it also makes sense to install a 
fence around your community solar array to keep it 
protected from the public.
While it may be fi nancially advantageous to get 

community solar systems up and running for tax 
purposes, providers shouldn’t sacrifi ce proper installation 
practices and safety oversight. By employing a post-
installation inspection (and not rushing end-of-year 
installs in the fi rst place), community solar providers 
can start 2020 on a sunny note — and embrace their 
developing role as a customer-facing “utility.” SPW

Use a drone to check for equipment damage, like 
modules with broken cells or lower-than-expected 
system output. Drone or aerial inspections are a cost-

SPW

M Bar C Construction is proud to specialize in solar & non-solar 
carports, DSA structures, fabric & steel canopies, parking garages, 
and renewable energy solutions across the nation.

CSLB #869960

760-744-4131
MBARCONLINE.COM



E-CURB® & CHEMCURB®

PENETRATION SEAL SYSTEMS

Easy to install:  15 minutes or less

Fits any size or shape penetration allowing for 
unlimited configurations

Can be bonded to a wide range of surfaces

Sealants & adhesives are 100% solids and do 
not shrink

SIMPLE  SEAL SYSTEMS FOR 
DIFFICULT ROOF PENETRATIONS

EASY TO INSTALL 3 PART SYSTEM
USING CURBS, ADHESIVE & POURABLE SEALANT

Chem Link’s curb systems are ideal flashing systems 
for solar racking standoffs because they are efficient and 
easy to install, regardless of the installers skill set. Curb 
systems are superior to other penetration seal systems that 
are notorious for corroding, are labor intensive and do not 
offer configuration flexibility. This system will save installers 
time and labor, leading to cost savings.

POLYMER INNOVATION

®

1.800.826.1681    www.chemlink.com

http://info.chemlink.com/solar-e-curbs

See how easy it is!
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California pushes for more emergency solar + storage backup
Ramping up resilient, clean power is the main focus of the 
California solar + storage industry in 2020. Good policy will help 
it grow at a rate that protects vulnerable communities. 

"We need an all-hands-on-deck mentality toward putting 
clean backup power on community centers and helping people 
who really need consistent electricity to have backup during 
blackouts," said Brad Heavner, policy director for the California 
Solar & Storage Association (CALSSA).

Commercial-scale storage hasn't 
fl ourished like it was expected to, 
Heavner said. The segment will need 
help from lawmakers to increase 
funding and resources for the large 
microgrid systems that can increase 
reliability in this state that's su� ered 
from wildfi res and public power 
shuto� s. 

Heavner said the government 
should invest in consultants to 
guide potential microgrid customers 
through the process.

"It's a challenge for customers making large investments, 
the commercial customers, to get their heads around and to 
trust," Heavner said. "So getting a third-party consultant to come 
in and walk them through what might work would be immensely 
helpful."

Heavner said installers can do their part to foster solar + 
storage growth in vulnerable communities by getting ready to 
install as much of it as possible in 2020. He also encouraged 

installers to contact disability rights 
organizations, nursing homes and 
other entities that have the greatest 
need for resilient backup power.

Sachu Constantine, regulatory 
managing director for Vote Solar, 
said there's another roadblock to 
increasing microgrids in California 
— interconnection. 

"Right now, it's a boutique 
interconnection. You have to get all 
these di� erent studies done, and 
there's a very complicated process," 
Constantine said. 

CALSSA supporters attend the organization’s 
annual Lobby Day in Sacramento. CALSSA
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He said there should instead be 
a simplified interconnection checklist 
that required utilities to interconnect a 
microgrid if all the boxes are checked. 

Along with backup power, CALSSA 
will spend the next year focusing on utility 
restructuring in the state after PG&E's 
bankruptcy. Heavner said the Camp Fire 
showed that the profit motive for investor-
owned utilities is fatal and a new solution is 
necessary. He said he thinks implementing 
a nonprofit grid operator is the best 
solution. 

"Let the utilities continue to own the 
grid and make a profit from taking care of it 
but have the planning and the operation of 
the grid done by an ISO-like entity on the 
local level," Heavner suggested.

Aside from the bigger-picture issues 
of making California more resilient in the 
face of fire danger, Heavner said installers 
should keep the changing solar incentives 
in mind going into this next decade. Time-
of-use rates are still in effect in California, 
but the state will be switching to NEM 3 
with reduced credits in the near future. 
Customers will be looking to self-consume 
solar power when the new policy takes 
effect. 

"It's the time to really get skilled at 
installing solar + storage because when 
NEM 3 comes around, we're going to need 
to be good at it," Heavner said.

 
Florida focuses on hyper-local building 
codes
Justin Hoysradt, president of FlaSEIA 
and CEO of solar installation company 
Vinyasun Solar, said Florida is currently at 
the point of solar growth that California 
was at the beginning of the California Solar 
Initiative — a rebate program to encourage 
solar growth that started in 2007. A 
combination of decreasing solar costs, 
consumer awareness and supportive state 
policy has led to a solar boom in Florida. 

"You can't drive up any major highway 
or across any major cross-section of 
Florida anymore without driving past 
multi-megawatt fields of utility-owned 
solar," Hoysradt said. "People are seeing 
solar more frequently in a utility-scale 
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environment and 
they're beginning to 
see it a little bit more 
frequently in their 
own neighborhoods. 
That's just putting 
solar on the forefront 
of their minds that 
it's something that 
they may want to 
consider."

Contractors are 
seeing higher quote 
volumes and install 

volumes too, which is positive, but is putting the pressure on 
building departments that once viewed solar as a boutique 
industry for hippies, Hoysradt said. 

"The industry is going to focus on extreme hyper-local 
politics in making sure that our building departments, our AHJs, 
our building inspectors, plan reviewers, local professional 
engineers, are more up to speed in the appropriate ways 
to design and inspect solar energy systems to ensure code 
compliance, safety and long-term viability, especially in the 
high-wind environment in Florida," Hoysradt said.

 
Arizona works to bring solar to the table in new utility era
Reform is coming after a couple of bad years for Arizona's 
largest utility, Arizona Public Services. The investor-owned 
utility's former president 
resigned in 2019, facing 
scrutiny that APS cut 
power to a resident who 
subsequently died due to 
heat, and also spent an 
outsized amount of dark 
money on politics. Then, 
the public found that an 
online tool supposedly 
meant to help customers 
choose the right utility 
rate had encouraged 
thousands of customers 
to sign up for plans that 
overcharged them. 
Solar was oppressed by 
the former regime, but 
now there’s a chance 
to turn that around.

"We're optimistic 
that we can really 
create some change 
within the utility 

company," said Brandon Cheshire, president of AriSEIA and 
owner of solar installation company SunHarvest Solar. 

Cheshire said AriSEIA's biggest priority in 2020 is 
intervening in APS's new general rate case, where the advocacy 
group will push for increasing renewable energy standards to 
around 50% by 2030 and close to 100% by 2050. It will also 
work to retain and gain solar-friendly board seats in Salt River 
Project territory, advocate for reduced fixed charges for solar 
customers and encourage solar + storage development. 

 Cheshire thinks there's reason to be hopeful in this new 
era of Arizona energy policy. At the end of 2019, the Public 
Utilities Commission handed the industry a huge victory by 
unanimously voting to extend the state's PURPA contract terms 
from two to 18 years — three years longer than solar advocates 
had originally asked. 

"It was pretty phenomenal to see four Republican  elected 
commissioners talking about the need to remove fossil fuels 
and dirty energy off the utility grid and implement more 
renewable energy into the utility grid," Cheshire said. "Some 
of the lobbying arguments that we have been making in front 
of the commissioners were echoed in a lot of their comments. 
That was really remarkable to have such a dramatic shift in tone 
coming from the utility commission."

Although Cheshire is hopeful AriSEIA's goals are 
achievable, the group needs help getting them done. He said 
the group's membership currently represents only about 10 to 
15% of the state's solar industry, and he wants to increase that 
percentage. 

CALSSA supporters attend the 
organization's annual Lobby Day in 
Sacramento. CALSSA

Solar installation by AriSEIA member SOLON 
Corporation in Tucson, Arizona, for Flowing 
Wells High School. SOLON Corporation



Combiners  |  Recombiners  |  AFCI  |  AC Combiners  |  Wire Solutions 

Rapid Shutdown  |  String Inverter Solutions  |  Battery Combiners

 DC Combiners
Isolating, Floating, AFCI, 1500V, 

and String Inverter types

AC  Combiners
Built for YOUR application

100kW to 1.6MW units

Rapid Shutdown
Code compliance

made easy

BOOTH 1323

BOOTH 504

San Diego, CA - Feb 4 - 6, 2020

Boston, MA - Feb 19 - 20, 2020

THINK

THE BOX
INSIDE



"The more member companies we have and the more jobs we 
represent, the more political capital we can spend in advancing the 
interests of the solar industry," Cheshire said.

Vote Solar readies for nationwide “gas fi ght”
Vote Solar has many priorities in 2020, but one encompasses most 
others — the fi ght over the resource that will replace coal. 

Utilities across the country will launch integrated resource 
planning proceedings in 2020 where they determine the best mix 
of energy for  their service territories. 

"As people get o�  coal, they're rushing to gas. And we want 
to stop that," said Constantine of Vote Solar. 

He said coal plants should instead be replaced by a solar 
+ storage portfolio that includes fl exible load shifting and 
demand response functionality.

Constantine expects what he called “gas fi ghts” in 
Michigan, Minnesota, California, the Carolinas, Georgia and 
Florida, to name a few. 

Vote Solar's equally important goals of energy 
justice tie right into this fi ght. Natural gas and other dirty 

WATTNODE® METER ENCLOSURES

New

Product!

WIDE-RANGE MODBUS ENERGY METER

1-888-WattNode (928-8663) • ctlsys.com

One model for all utility services to 600 Vac

Corrects wiring errors and voltage connections remotely

ANSI C12.20 class 0.5 accuracy

Modbus RTU, RS-485 communication

Adjustable baud rates to 115K

NOW AVAILABLE with up to 84 SINGLE CIRCUITS
(or 28 three-phase circuits)

Vote Solar attends an Integrated 
Resource Planning hearing in Minnesota. 
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energy plants are typically sited in or 
near communities of color, making these 
underprivileged residents bear the brunt 
of the harmful e� ects such as inhaling 
dangerous methane fumes, dealing with 
tainted water and more.  

Along with resource planning, 
Vote Solar will focus on retaining solar 
incentives in states that need them. 
Constantine said he'll be focusing on big 
solar states where net metering is under 
attack but where there isn't yet enough 
solar penetration to warrant a new 
incentive system. In high-penetration 
states like California with well-established 
solar industries, he said it makes sense 
to evaluate new compensation methods 
because there's sound rate design 
underpinning them. But in states with 
high solar potential that haven't yet taken 
advantage of it fully, like Arizona and 
Florida, rolling back incentives could 
suppress the growing industry. 

"We think that there's a pretty clear 
line in terms of penetration before you 
should start thinking about punitive 
charges on customers," Constantine said.

 Vote Solar hopes to accomplish 
these policy goals with help from an 
important constituency in 2020 — solar 
customers. The organization wants to 
"mobilize power in solar" and educate 
solar customers about how to infl uence 
legislators and commissioners in favor of 
the energy that helps lower their electric 
bills and green the grid. These voices 
are crucial in all of Vote Solar's e� orts to 
elevate solar + storage instead of fossil 
fuels. 

"We have a really big choice in front 
of us, and so the fi ghts that we will be 
having at Vote Solar this year are to 
make the right choice clear," Constantine 
said. "We can make a lot of investments 
over the next three or four years in fossil 
gas for our electricity system, which 
will lock us in for years to basically 
the status quo, or we can adopt these 
new, inexpensive-and-getting-cheaper 
technologies and choose a di� erent path 
going forward." SPW
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Chattanooga Metropolitan Airport

Subcontractors assembled the 4.4-

MW array row-by-row on a 200-ft 

dock, then pulled the completed 

sections to the center of the 

retention pond by boat. RETTEW 
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NEW JERSEY TOWN
KEEPS ITS WATER CLEAN WITH THE COUNTRY’S LARGEST 

FLOATING SOLAR SYSTEM
Installing a fl oating solar system in the United 

States is still a novel e� ort. The fi rst 
“fl oatovoltaic” array in the world was installed a decade ago 
at a California winery, but solar systems that reside atop 
stagnant water still haven’t claimed a signifi cant share of the 
U.S. solar market. 

NREL released a study in 2018 that claimed if solar was 
installed on just a quarter of the man-made bodies of water 
in the United States, it would account for 10% of the country’s 
electricity needs. 

Engineering fi rm RETTEW and contractors Solar 
Renewable Energy (SRE) and J&J Solar pushed U.S. fl oating 
solar into new waters with the construction of a 4.4-MW array 
on a retention pond in Sayreville, New Jersey. It’s currently 
the only fl oating solar array in the state, and the largest in the 
country. It powers 100% of Sayreville’s water treatment plant.

“We’re using ‘land’ that doesn’t have any other value 
associated with it,” said Jason Wert, senior program manager 
of Energy & Environmental Engineering at RETTEW. “We’re 
not taking farmland and making it into solar. We’re not cutting 
down a forest to make it into solar. We’re using a resource 
that continues to be a resource and we’re putting a second 
use on it.”

Making it fl oat
The Sayreville fl oating solar project was a fi rst for everyone 
involved. A lack of domestic fl oating solar meant RETTEW, 
SRE, J&J and their subcontractors had to look for guidance 
internationally or use personal intuition to fi gure out how to best 
assemble and align the array. 

“I mean, row-by-row, this is 12,700 panels that went to 
the water, so it’s pretty intensive from the hands-on, piece-by-
piece activity,” said Steve Crimmel, sales director at SRE. “We 
invested in training up front for our install supplier. We made that 
investment to be well-prepared, ahead of the game here and 
practiced what was needed.”  

That meant buying fl oats and practicing putting them 
together before installing anything in the water. During 
construction, subcontractors assembled fl oats on a 200-ft dock, 
wiring the panels and pushing each completed row into the 
water. Most rows were 27-fl oats long and were launched into the 
water with a fl exible angling ramp, then they were pulled by boat 
into the center of the retention pond and added to the array. 

“The newness of it too meant that we were kind of blazing 
the trail here through the woods,” Crimmel said. “There was 
nowhere to go to look to see how best to anchor, how best to 
assemble, what to do. But it’s funny, as you look around the 

BILLY LUDT
ASSISTANT EDITOR
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They prevented us from anchoring to the bottom of the 
reservoir, so the normal techniques you would use 
weren’t available to us and we had to design something 
very custom to do the Sayreville job.

world…people in di� erent continents can 
fi gure out similar ways of accomplishing 
the same thing with a little engineering 
ingenuity.” 

The system was built modularly 
with separate combiner boxes for each 
section. To match the shape of the 
retention pond, the array has a sawtooth 
design that still maintains a distance from 
the shore. The array is made of HT-SAAE 
345-W panels, Ciel & Terre Hydrelio 
fl oats and ABB inverters. 

Permitting on the 
project began in 2016 
and took two-and-a-
half years, followed 
by another six months 
of construction. 
During that period, 
installers worked in 

temperatures above 100°F and below 
freezing. They had to learn to work 
on a surface that would rise and fall 
12 ft with condensation, draining and 
evaporation, and had to design a 
system that would account for that 
fl uctuation — as well as hurricane-
force winds.  

The area permitting authority 
required on-water construction 
projects be secured to a body of 
water’s shore instead of its bed. 
It’s standard procedure to anchor 

fl oating solar arrays to a waterbed, 
Wert said. This took longer design 
considerations from RETTEW to 
ensure this non-traditional anchoring 
could handle New Jersey’s weather 
demands. 

 “If you go around the world, 
the majority of these systems are 
anchored to the bottom of the 
reservoir,” Wert said. “It’s e�  cient, 
it’s reliable and it’s a modest 
cost — probably your most cost-
e� ective. New Jersey and other 
states that we are working with don’t 
necessarily view it the same way. 
They prevented us from anchoring 
to the bottom of the reservoir, so the 
normal techniques you would use 
weren’t available to us and we had 
to design something very custom to 
do the Sayreville job.

“The anchoring is really the 
heart of the design, and these wind 
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The fl oating solar system underwent 
two-and-a-half years of permitting and 
another six months of construction before 
completion. RETTEW



loads and how you design for that and the 
regulations, that all creates a risk situation 
that has to be managed,” he continued. 
“That, I will tell you, is the heart of what we 
spent a lot of our time on.” 

A symbiotic relationship
Now that the solar project is complete, 
Sayreville’s three water treatment retention 
ponds continue to operate normally. The 
nearby Raritan River diverts water into the 
reservoirs near the treatment plant, which 
can process 7 million gallons of water per 
day, with a total holding capacity of 14 
million gallons. The landscape surrounding 
the three retention ponds is a wooded 
public park with walking paths and fi shing 
access.

“I had a couple fi sherman very 
concerned about [the array], and I said, 
‘Hey, less algae, plenty of water and lots of 
shade — the bass are going to get really 
big now,’” Crimmel said. 
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Floating solar systems can reduce algae counts 
and evaporation through shading. In turn, mounting 
solar systems on water can lower module temperatures 
and increase power production. While installing solar 
projects on water brings unique challenges, floating 
arrays have the advantages of greater panel density 
and a smaller install footprint than ground-mounted 
arrays. 

Wert said the Sayreville system is outperforming its 
projected output past solar noon. While it isn’t entirely 
clear what the cause is, he expects that the panels are 
catching light reflected off the water from the setting sun. 

Although he couldn’t disclose specific details, Wert 
said RETTEW is in the preliminary stages of developing 
more, even larger floating solar projects.

“I think [floating solar’s] going to grow pretty rapidly,” 
he said. “I don’t foresee that it’s going to overtake the 
residential space or the utility-scale, [but] it’s going to have 
a role in the market and it’s going to make sense.” SPW Sayreville, New Jersey, currently hosts the largest U.S. floating solar ar-

ray. The 4.4-MW array provides power to the city’s water treatment plant. 
RETTEW 
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California-headquartered Swinerton Renewable Energy 
has observed a recurring problem across some 

of its utility-scale solar sites. The EPC helped get the U.S. industry 
o�  the ground in the early 2010s and has installed over 4 GW 
of solar nationwide. Swinerton's O&M division, SOLV, has been 
tracking solar panel failure on some projects installed during the 
U.S. boom beginning in 2010. It found these projects experienced 
accelerated degradation rates due to cheap backsheets sourced 
by solar panel manufacturers trying to keep up with increased 
module demand.

"Back then, there was an uptick in production of modules 
because of the need to build solar. They didn't have enough 
materials or the originally requested backsheets to put on their 
modules, so they went to other sources, and the quality of 
that backsheet was not as good," said Reegan Moen, business 
development manager at SOLV. "We're seeing those module 
manufacturers who went to a third- or fourth-source backsheet 
having issues only fi ve years into the project. These should be 
lasting 20 to 30 years if they use the correct backsheet."

Backsheet manufacturer DuPont warned of this 
phenomenon almost four years ago after witnessing accelerated 
degradation rates during its annual data collection for its Global 
Field Reliability Study. But now, developers, asset owners, testing 
organizations and module manufacturers are growing more 
concerned about the long-term e� ects of sloppy material choices 
— namely, what are the quick fi xes (if any) and how can this be 
prevented in the future?

Solar panels 
commissioned during the 

industry's installation 
boom are showing 

accelerated degradation 
rates due to cheap 

backsheets. Detailed O&M 
and intensified testing 

can ensure the issues 
don't continue.

NREL
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The problem
Backsheets are important to a 
module's fi nal form. The polymeric 

material adheres to the backside of a 
module to provide electrical insulation 
and protection from outside forces like 

moisture and UV light. Visible signs 
of backsheet failure include yellowing, 
cracking, bubbling and delamination. Once 
the problem is seen though, it's often too 

late. Soon production will drop and the 
module may be at risk of complete failure, not 
to mention the potential for shock hazards due 

to leaking electricity.
DuPont has been 

collecting data on material 
degradation for almost 

a decade through fi eld 
inspections across 
the world to see how 

panels perform in 
various climates. The 

company has found backsheet 
problems on the rise. DuPont's 
own brand of polyvinyl fl uoride 
(PVF) backsheet, Tedlar, has 
the lowest defect rate in the 
industry after 30 years in service 
and is commonly accepted as the most 
reliable backsheet choice. 

"Although we are selling backsheet materials 
in the market, the fundamental reason we are doing 
[this testing] is to understand how materials, specifi cally 
backsheets and encapsulants, degrade in the fi eld," said 
Kaushik Roy Choudhury, global technical leader with 
DuPont. DuPont releases its annual reliability study to 
make the industry aware of various problems and suggest 
ways for O&M to be done preemptively to fi nd these 
degradation areas. 

DuPont's 2019 Global Field Reliability Study showed 
a 47% increase in backsheet defects over 2018 results. 
Most concerning is the quick degradation of backsheets 
made of polyamide (PA), polyethylene terephthalate (PET) 
and polyvinylidene fl uoride (PVDF). Polyamide defects 
are most prominent in early stages, and, unfortunately, PA 
backsheets were o� ered as a lower cost option around 
2010 when demand for panels was on the rise. 

But the problem may not just be associated 
with panels installed at the beginning of the decade. 

Outer layer cracking on a seven-year-old PVDF backsheet in Arizona. DuPont

Inner layer cracking on 
an eight-year-old panel in 
Arizona. DuPont
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Independent testing lab PVEL does 
its own module performance tests for 
downstream customers — developers, 
fi nanciers, asset owners. The company 
annually publishes a PV Module 
Reliability Scorecard and in 2019 found 
that 30% of bills of materials (BOMs) 
failed at least one test criteria. 

Tara Doyle, CCO of PVEL, cites 
cost pressure as the reasoning behind 
the continuing trend. As PPA rates 
come down, manufacturers are forced 
to do more with less to o� er products 
at competitive prices. In addition to 
cheaper backsheets, manufacturers 
may turn to thinner glass and frames, 
which can lead to other downstream 
issues.

"The testing that we're doing is 
identifying those cheaper materials 
and the cheaper constructions or the 
not-as-well-made modules for various 
reasons," Doyle said. "Our testing 
helps those buyers mitigate the risk of 
selecting cheaper quality products."

Current solutions
A few years ago, PVEL was 
overwhelmed by requests to test 
backsheets in the lab so asset owners 
knew which panels to purchase.

"A number of [asset owners] come 
and tell us, 'We're in panic mode. Our 
backsheets are cracking in the fi eld 
at a large scale. How do we mitigate 
this?'" Doyle said. "We create a test 
program and then optimize it and make 
it commercially available to accelerate 
degradation and produce the results 
that then help them make better 
purchase decisions the next time."

"The next time" — that's important. 
For asset owners seeing this issue 
now, there are few mitigation options 
besides replacing defective panels. 
"Band-Aid" fi xes have been suggested, 
but in-fi eld repairs only prolong the 
degradation.

"When the backsheet goes on 
the back of a module [during initial 

assembly], it goes through a high-
temperature vacuum lamination 
process. There are reasons for that. 
You can't simply replace that process 
in the fi eld and slap it on," DuPont's 
Choudhury said.

The best option at this point 
is replacing modules with faulty 
backsheets with newer models. 
Companies will have to invest in the 
labor associated with re-installing 
and deal with the concerns around 
recycling modules, but they won’t be 
stuck with solar panels with degrading 
backsheet patches continuing to pull 
output down. The problem then falls 
into the module manufacturer's hands, 
if problems are caught in that (usually) 
10-year workmanship warranty window.

SOLV services 6 GW of U.S. solar 
projects — with fewer than 3 GW being 
Swinerton-built sites — and prepares 
warranty claims for failing modules. 
Moen said it's an easy process when 
there are identifi able problems. But 
the di�  culty comes when it's assumed 
a group of solar panels with the same 
serial numbers may have issues even 
though nothing has yet been seen.

"Maybe some of the modules 
are working now, but when will they 
deteriorate?" Moen said. "We are in 
this stage of how do we work with the 
module manufacturer that this could be 
a site-wide issue vs. just a few panels? 
We know that all these came from 
that time frame, when a third-sourced 

backsheet was used. How then are the 
module manufacturers going to address 
that?"

Solar Power World reached out 
to a number of panel manufacturers 
and none were willing to go on-record 
about backsheet failures. Workmanship 
warranties typically cover defects in 
design, material and manufacturing 
that impede the power generation — a 
description that would include failing 
backsheets. Panel manufacturers 
are often required then to repair the 
defective product, refund the installer 
or replace the product with a new one. 
Other sources interviewed for this story 
said panel manufacturers are actively 
fi nding ways to mitigate this on-going 
situation. 

Protecting future investments
Although SOLV, through its millions of 
data points pulled every few seconds, 
knows which sites and panel brands are 
showing problems, the company isn't 
cutting ties with specifi c manufacturers 
that have used inferior products. 

"It doesn’t make us shy away from 
those module manufacturers because 
they recognize that there's a lot of 
liability on their side, and they want 
to continue their relationship with the 
EPCs," Moen said.

Doyle with testing lab PVEL agrees 
that prematurely degrading modules 
aren't being made by nefarious 
companies. 

DuPont



"[Module manufacturers are] 
submitting to us products that they 
believe will pass these tests, so when 
they don't pass, it's certainly a wake-up 
call to the manufacturers that they need 
to go back to R&D to either construct 
a better product or source better 
materials," she said.

That's why PVEL suggests 
panel buyers use its annual module 
performance scorecard not as a top 
performer list, but instead as a look 
at the performance of specifi c bills of 
materials. 

"Every model number [of a module 
company's line] could be comprised 
of many di� erent bills of materials. 
That's why it's really important to look 
at the scorecard as a starting-o�  point 
and do a deeper level of diligence on 
which bills of materials did really well in 
testing," Doyle said.

Entire solar arrays may be supplied 
by a single module manufacturer, 
but they may use as many as four 
BOMs. Choudhury said that many 
manufacturers source their materials 
from multiple areas unless it's specifi ed 
in their contracts.

"Owners, developers have the right 
to specify certain materials or exclude 
certain materials that have had failures 
in the fi eld," he said. "Module makers 
have quite a few materials already 
qualifi ed, but unless asked, they will 
not o� er it. So, the sourcing-of-material 
stage is absolutely important. It's as 
important as the fi nancial modeling."

Large contractors have already 
placed more attention on detailed BOM 
requests, but all solar customers have 
the right to specify what they want.

"Anyone buying modules can have 
the option to be quality-minded and 

look for products that are going to 
last," Doyle said. "If you're a residential 
homeowner, ask your installer where 
these modules are coming from. 
Force that upstream or up the chain of 
diligence so you make sure that only 
quality products are being installed in 
the fi eld." 

Moen said Swinerton and other 
asset owners are trying to be proactive 
to make better future choices. 
Swinerton already ensures the BOM 
is clearly defi ned when modules are 
bought — down to specifi c glass, 
frames, diodes, wires and — now 
especially — backsheets. 

"We want companies that use a 
proven backsheet that has a warranty 
and a track record of quality product 
in the fi eld," Moen said. "We want to 
ensure all modules are using that." SPW
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What solar installers need to know
about rapid shutdown
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The 2017 update of the National 
Electric Code is o�  cially in e� ect in 30 
states, while most other states are in 
the process of adopting the new rules. 
Complying with the 2017 NEC requires 
solar installations on all buildings to 
have the capability of module-level 
rapid shutdown in case of emergency.

This rule pertains to any building-
mounted PV but excludes solar 
carports, which are considered shelters 
but not buildings, said Matthew Paiss, 
technical advisor for battery materials 
and systems at Pacifi c Northwest 
National Laboratory (PNNL) and 
former electrical safety trainer and fi rst 
responder.

There are three ways to satisfy the 
2017 NEC, according to Ken Boyce, 
principal engineer director of energy 
and power technologies at UL:

have to interact with these systems as 
they carry out their critically important 
duties to protect society and people 
and property, and we want to make 
them as safe as possible," Boyce said.

At Solar Power International 2019, 
many inverter and rapid shutdown device 
manufacturers displayed their SunSpec 
certifi cations. SunSpec developed 
important protocols for communication 
among di� erent equipment in the rapid 
shutdown process but is not a listing body 
like UL. Seeing the SunSpec label alone 
does not tell installers a product is NEC 
2017 certifi ed for rapid shutdown. 

The other part of the fi rst compliance 
option, fi eld-labeling, refers to a limited 
engineering evaluation that occurs 
after installation at a specifi c site. If the 
installation complies with NEC 2017 
requirements, it can be fi eld-labeled as 
a rapid shutdown system if the AHJ 
permits that.

1. Install a "listed" or fi eld-labeled 
rapid shutdown system 
The term "listed" comes from the 
original name of UL's certifi cation 
program developed a century ago. 
The National Electric Code uses the 
word "listed" but does not specifi cally 
say products and systems must be 
certifi ed through UL — it instead talks 
about the overarching characteristics 
of organizations that would perform 
that certifi cation service. Obviously, 
Boyce said UL thinks manufacturers 
should certify their products for rapid 
shutdown through UL, but other 
nationally recognized testing labs could 
work too.

"We've been extremely active in 
the development of these requirements 
with the industry and with other 
stakeholders like the fi rst responder 
community to try to bring that level of 
confi dence for fi rst responders that 

Vivint Solar
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2. Install a system capable of lowering 
its voltage to 80 V within 30 seconds
Microinverters are typically seen as 
inherently compliant with rapid shutdown 
because they convert high-voltage DC 
power to lower-voltage, safer AC power 
that can drop down to 80 V within 30 
seconds. However, the 2017 NEC does 
not specifi cally talk about microinverters 
as a way to satisfy the rapid shutdown 
requirement, according to Boyce. 

He said some microinverter designs 
have capacitators on the front end of the 
circuitry, so unless an inspector actually 
performs a voltage measurement, there's 
no way to know it's below the 80-V limit. 
UL has proactively performed these tests 

to verify that certain microinverters can 
meet the 80-V threshold, but testing after 
the inverters have been installed is a 
challenge. 

3. Install a BIPV system with no metal 
components, no exposed conductors 
and not within 8 ft of grounded metal
Solar shingles, tiles or other building 
integrated PV (BIPV) systems can meet 
NEC 2017 requirements if they include 
no metal components or exposed 
conductors or they are not near any 
grounded metal. These systems 
are segregated from grounded and 
conductive parts. 

The future of PV Hazard Control 
systems
There is a revised fi rst option currently 
being fi nalized for the 2020 NEC that 
Boyce said will likely be the future of 
rapid shutdown requirements: Build an 
array that's listed as a PV Hazard Control 
system, per UL 3741.

"There was some discussion around 
how rapid is rapid? What's actually shut 
down? It's not entirely shut down, so this 
term ‘PV Hazard Control’ emerged as 
maybe a clearer way to talk about what's 
actually being accomplished in terms of 
providing that protection," Boyce said.

Boyce said installing a PV Hazard 
Control system could be an acceptable 
way to satisfy NEC 2017 even before the 
2020 version is formally adopted in a 
given jurisdiction, but it depends on the 
AHJ inspecting the system. 

Currently, string inverters require 
"listed" add-ons to be rapid-shutdown 
compliant. A rapid shutdown transmitter 
or initiator is installed into the inverter 
either during manufacturing (like 
Fronius's o� ering) or aftermarket. That 
transmitter is paired with a sensor 
that's attached to the array. If the rapid 
shutdown switch or breaker is initiated 
at the inverter by a fi rst responder, like in 
the case of a fi re, the transmitter contacts 
the sensor at the array and stops the fl ow 
of energy.

With the future PV Hazard Control 
requirement, the rapid shutdown 
functionality will be integrated 
comprehensively in the solar system, 
rather than the current standard that 
allows di� erent rapid shutdown-certifi ed 
pieces and parts to be used. 

 "It is clearer in the 2020 NEC that 
to comply with the requirements, you 
need a PV Hazard Control System that's 
listed for that purpose," Boyce said. "So 
that means specifi cally designed and 
evaluated and tested and certifi ed for 
the purpose of producing PV Hazard 
Control."

Tigo Energy was founded in 2007 
and is a pioneer of rapid shutdown. The 

Tigo Energy
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There was some discussion around how rapid is 
rapid? What’s actually shut down? this term ‘PV 
Hazard Control’ emerged as maybe a clearer way 
to talk about what’s actually being accomplished.
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NREL

NREL

company is also a leader in prioritizing 
system-level certification — Tigo rapid 
shutdown devices are UL-certified to 
work as a system with most major inverter 
manufacturers including SMA, Yaskawa 
Solectria, Ginlong Solis, ABB and 
Sungrow.

Even before UL's 3741 standard 
becomes a requirement in 2020 and 
beyond, Tiffany Douglass, director of 
marketing for Tigo, encourages installers 
to only buy system-certified RSDs like 
Tigo’s. 

If devices are using power-line 
communications to initiate rapid 
shutdown and do not have a “system” UL 
certification, the RSDs could suffer from 
false detection of arcs or no detection of 
actual arcs, which could result in a safety 
and fire risk, according to Douglass.

Why rapid shutdown is a necessary 
function
PNNL's Paiss recently retired from his 
post as captain for the San Jose Fire 
Department after 23 years. He never 
dealt with a structure fire involving 
solar PV during his tenure, but he 
knows the importance of protecting 
first responders and homes as solar 
becomes more common — and systems 
installed in the past show signs of 

aging. These issues were front of mind 
when he worked on developing rapid 
shutdown requirements in the NEC.

"Our concern was multi-pronged. It 
wasn't just the safety of the responders. 
When you reduce the voltage, you 
reduce the energy available to start 
fires. You don't eliminate it, but you 
reduce it. So, we were concerned about 
the number of fires being started by 
faulty wire management, arc faults not 
being detected, and as these systems 
age and installation breaks down, 
there's going to be a higher likelihood 
of additional faults," Paiss said. "If the 
system had rapid shutdown [ability], 
if there was a fault that is detected, 
one of the requirements of the NEC is 
that it initiate and put itself into a safe 
state."

 
How installers can build code-
compliant systems
Paiss said it's unlikely that inspectors 
will test to make sure rapid shutdown 
systems work. It's easy for them to flip 
the switch or breaker to initiate rapid 
shutdown, but in order to check and 
see if the array is reduced to 80 V or 
less within 30 seconds, inspectors 
would have to get on the roof and put 
voltmeters into connectors to test it.

Boyce said this difficulty is why 
the 2020 NEC is moving toward the 
system-level rapid shutdown certification 
requirement. When UL 3741 goes into 
effect, an official sticker showing the 
system certification will be enough for the 
AHJ to know this system is up to code. 

"I think we can drive more to having 
a system that was specifically designed 
and developed to accomplish this 
protective function," Boyce said. "It was 
tested through this rigorous program 
and certified for that specific protective 
feature, and then make it as simple as 
looking for the UL certification mark."
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For now, Paiss said the important 
thing for contractors to do is provide 
the AHJ with the spec sheets stating 
the products are listed to UL 1741. Some 
manufacturers take artistic license on 
marketing new products that may not 
necessarily be o�  cially listed, and AHJs 
should catch on to that easily, he said.

"If they provide them a cut sheet that 
says ‘tested to rapid shutdown’ but not 
actually saying it's ‘listed,’ any AHJ worth 
their salt is going to bounce that right 
back to them and say, 'This is not listed,'" 
Paiss said.

To be most confi dent of successful 
AHJ inspection, contractors should 
look for UL certifi cation of the system. 
Contractors should also make sure 
they understand the requirements for 
the specifi c AHJ in the location where 
they're installing. 

"Understanding the requirements 
that are in place when the installation is 
being done in that particular jurisdiction 
is really a good starting point for 
making sure that you'll be successful 
in having that installation approved by 
the regulatory authority in providing the 
highest level of safety," Boyce said. SPW

Tigo Energy



                   1  • 2020       SOLAR POWER WORLD 3 93 8 SOLAR POWER WORLD       1 • 2020        www.solarpowerworldonline.com

BILLY LUDT
ASSISTANT EDITOR

Outside-the-box mounting applications
can expand solar’s reach
Solar components are often built with specifi c tasks in mind. 
Helical piles and ground screws are driven into the earth to 
secure racking, and roof mounts are attached to structural 
supports and fl ashed to prevent leaking. Since panels 
are placed on a variety of surfaces, not every mounting 
technology will work in every application — installers won’t 
likely use rail-free mounts to put panels on a hillside.

But manufacturers and solar contractors are fi nding 
success in changing up the status quo with non-traditional 
applications for racking, mounting and tracking technologies. 
SunModo has found yet another feature for its ground-mount 
and rooftop racking, an installer learned that roof ballasts 
and racking can also work on the ground and Mechatron 
Solar used its newest dual-axis tracking system as a carport. 

Roof ballasts on ground mounts
Nickels Energy Solutions of Upstate New York has 
experience in both ground-mount and rooftop installations. 
Primarily working in the residential market with some 
commercial experience, the solar contractor has had its 
hands on a lot of mounting technology. 

When it encountered a residential project where ground 
penetration was di�  cult due to rocky soil and the system 
needed to be as low-key as possible, Nickels Energy found 
that roof ballasts work just fi ne on the ground if the site is 
prepared properly. 

“I think that this is one of those solutions that can work 
in the right application, and it’s important that installers be 
solution-minded, because when you’ve got a property owner 
that is interested in making this change, we’ve got to be able 
to be open so we can fi nd the way to get that done and make 
it happen,” said Kevin Nickels, VP of sales for Nickels Energy 
Solutions.

Ballasts are weighted, non-penetrative mounts for solar 
systems. Large pre-made or poured blocks of concrete are 
typically used in ground-mount systems to hold solar racking 
in place, and smaller concrete pavers are used on roof-
ballast arrays. Racking for roof ballasts is lower-profi le and 
built for higher wind loads from rooftops. 

With those qualities in mind, Nickels Energy Solutions 
found a workaround for its client. When solar enters new 
communities, a common criticism is that panels aren’t visually 

Nickels Energy Solutions discovered that 
the short-in-stature profi le of roof ballasts 
and racking would fi t well in ground-mount 
residential solar installations. NES



Instead of going out looking at our competition and 
being better than what they had to offer, we said, 
‘Let’s be better than the SunBeam. We’re going to beat 
our own product.’

appealing, and residents don’t want to see 
acres of solar panels in their neighbors’ 
yards or in their community. 

To make roof ballasts and racking 
work, Nickels prepared a fl attened square 
footprint in the customer’s yard, removed 
vegetation, layered it with a bed of rocks 
and installed a barrier on the square’s 
edge. Since it’s not mounted to the ground, the array 
can be easily moved or removed if needed. 

The low-profi le system is at a disadvantage for 
production during winter months, because snow 
piles on the panels, but with New York’s net-metering 
program, customers have generated enough excess 
solar credits to power through the snowy season. 

“An installer who hasn’t been there before I think 
would want to look at a solution like this as a card 
you have in your back pocket,” Nickels said. “While 
looking into soil reports or doing their own testing, 

if they fi nd that this ground mount is going to be a 
real bear to get through, this is a way to avoid some 
concerns.”

A dual-axis carport
Solar carports are designed to accommodate 
clearance for vehicles, providing shade for those 
cars parked underneath. They’re overwhelmingly 
fi xed-tilt solutions, but Mechatron deployed its latest 
dual-axis tracker, the M18kD-20 — which is the tallest 
solar tracker model in the United States — in a six-unit 
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carport system at an o�  ce parking lot in Burlingame, California.
The 200-kWDC tracking solar carport system installed 

by Elios Solar is powering an electric vehicle charger and 
providing 90% of the power needed at Kahala Tower, an o�  ce 
building near San Francisco International Airport.  

The 16-ft-tall systems still track throughout the day without 
bringing panels below 9.5 ft o�  the ground, leaving plenty of 
headspace for vehicles, while still providing shade. Mechatron 
modifi ed the array’s tracking angles, keeping them from 
moving below a 20° zenith.  

“The challenge (of this project) was more with the 
city, because they requested a lot of structural integrity 
mechanisms, ballast-based design and wind-proof 
adequacy,” said Michael Fakukakis, CEO of Mechatron Solar.

The tracking carports were built to withstand a 
magnitude 8 earthquake. The M18kD-20, like all other 
Mechatron trackers, is gearless, and has built-in fail-safes 
for adverse conditions like high winds.  
Mechatron’s trackers are supported by single posts with 
cement pillars. Altogether, the six trackers can cover 
22 parked vehicles, and give enough clearance for 
emergency vehicles to access the parking lot’s fi re lane. 
Fakukakis said he hopes to expand the concept of dual-
axis trackers as carports across the country. 

Roof, multi-pole, ground and canopy racking
SunModo’s established racking system, SunBeam, 
was devised to work in both ground- and roof-mount 
applications. It works mounted with a ground ballast as 
well as it would when secured to a roofi ng membrane. 
But after years on the market, SunModo engineers 
decided to improve on the racking’s design. 

“It was time for us to do a redesign, to rethink 
the product and what we wanted to do,” said Roland 
Jasmin, director of engineering at SunModo. “Instead 
of going out looking at our competition and being 
better than what they had to o� er, we said, ‘Let’s be 
better than the SunBeam. We’re going to beat our own 
product.’”

The company released SunTurf, which, in addition 
to its standard roof, ground and canopy uses, added a 
multi-pole confi guration. Multi-pole means the system 
is supported by a single row of posts instead of the 
usual two rows, reducing the number of penetrations 
needed to mount the system in the ground. 

SunTurf can still use a two-post confi guration, 
and in both settings can hold panels in one-portrait 
or two-landscape. On fl at rooftops, the system 

Mechatron deployed six of its M18kD-20 
dual-axis trackers, the tallest in the United 
States, as solar carports. Mechatron
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keeps its post height, making it possible to be 
installed over roof obstructions. SunTurf was 
independently wind-tested to ensure it wouldn’t 
budge with its added height.   

“We’ve had customers, especially in cities like 
New York, where they have high-rises. They have a 
lot of fl at surfaces on top of buildings, but nothing 
around for a traditional ground mount,” Jasmin said. 
“They don’t have the acreage that they can put 
solar on, so they want to be able to add solar to the 
rooftop, but they also want to enjoy the rooftop.”

Engineers reduced pipe cutting by o� ering posts 
in 60- and 120-in. lengths, which are compatible with 
SunModo’s proprietary ground screws and augers. 
SunTurf has drill-free assembly, and its vertical posts 
are fastened using three screws.

“For me, I'm constantly challenging my team to 
be better, to do better, because if we don't improve on 
our products, our competitors will,” Jasmin said. “Let's 
think about this — where else can this be applied? 
How much of the engineering can we leverage? 
Because we are a small team, we don't have a bunch 
of design engineers just sitting around waiting for 
something to do, so when we do something, it is very 
deliberate.”

Whether it’s racking, tracking or ballasts, solar 
installers are fi nding new applications for established 
technologies to put solar in places it might not have 
been otherwise. SPW

SunModo decided it was time to upgrade SunBeam, its established 
racking, and developed SunTurf, which is compatible in ground, fl at roof 
and single-pole applications. SunModo
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How to select a solar charge controller

In its basic forms, solar PV is a very straightforward proposition. 
Hook a solar panel up to a DC load and it will run until the sun 
goes down. Connect solar panels to a grid-tied inverter and, as 
long as the sun is shining, power will be sent to the utility. It’s all 
fairly easy — until the sun stops shining.

Where it starts to get more complex is with energy storage, 
for use when the sun isn’t shining or when the grid is down. 
Storing electricity to do useful work later requires batteries 
connected to a solar PV system. Once a battery is added, a 
charge controller becomes one of the most important system 
components.

Anyone going o� -grid or wanting to use a hybrid system 
that can sell solar-generated electricity during the day and store 
that power for use at night, during an outage or during peak 
times will need a solar charge controller.

What a solar charge controller does
Think of a solar charge controller as a regulator. It delivers 
power from the PV array to system loads and the battery bank. 
When the battery bank is nearly full, the controller will taper o�  
the charging current to maintain the required voltage to fully 
charge the battery and keep it topped o� . By being able to 
regulate the voltage, the solar controller 
protects the battery. The key word is 
“protects.” Batteries can be the most 
expensive part of a system, and a solar 
charge controller protects them from 
both overcharging and undercharging.

The second role can be more di�  cult 
to understand, but running batteries in 
a “partial state-of-charge” can shorten 
their life tremendously. Extended periods 
with a partial state of charge will cause 
the plates of a lead-acid battery to 
become sulfated and greatly reduce 
life expectancy, and lithium battery 
chemistries are equally vulnerable to 
chronic undercharging. In fact, running 
batteries down to zero can kill them 
quickly. Therefore, load control for the 
connected DC electrical loads is very 
important. The low voltage disconnect 
(LVD) switching included with a charge 

The second role can be more di�  cult 

their life tremendously. Extended periods 
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controller protects 
batteries from over-
discharging.

Overcharging 
all types of 
batteries can 
cause irreparable 
damage. 
Overcharging 
lead-acid 
batteries 
may cause 

excessive gassing that can actually 
“boil” the water away, damaging a 
battery’s plates by exposing them. In 
a worst-case scenario, overheating 
and high pressure can cause explosive 
results upon release.

Typically, smaller charge 
controllers include a load control 
circuit. On larger controllers such as 
the Morningstar TriStar, separate load 
control switches and relays can also 
be used for load control of DC loads 
up to 45 or 60 Amps. Alongside a 
charge controller, a relay driver is also 
commonly used to switch relays on and 
o�  for load control. The relay driver 
includes four separate channels to 
prioritize more critical loads to stay on 
longer than less critical loads. It’s also 
useful for automatic generator start 
control and alarm notifi cations.

More advanced solar charge 
controllers can also monitor 
temperature and adjust battery 
charging to optimize the charging 
accordingly. This is referred to as 
temperature compensation, which 
charges to a higher voltage in cold 
temperatures and a lower voltage 
when it is warm.

Many solar charge controllers 
include on-site and remote data 
monitoring. Morningstar o� ers 
serial communications options so 
the controllers can be monitored 
locally or remotely with compatible 

communications equipment. In addition, 
Ethernet communication capability is 
also available for monitoring locally on 
a LAN or remotely over the internet.

For these and other reasons, the 
solar controller can be thought of 
as the system’s heart and brains. It 
ensures long-term battery health under 
all sorts of operating conditions as well 
as provides critical load control and 
system monitoring functions.

The two main types of 
charge controllers
While charge controllers come in a 
vast range of prices, power ratings 
and features, they all fall into one 
of two basic 
categories: pulse-
width modulation 
(PWM) and maximum 
power point tracking 
(MPPT).

PWM types are 
relatively simple, 
using a switch 
between the PV 
array and the battery. 
The switch is able 
to open and close 
rapidly, thus being 
able to pulse or 
“throttle back” the 
electricity coming 
from a solar panel in 
order to taper o�  the 
charge current as 
the batteries become 
full. Since PWM controllers operate 
with a switch only, the array voltage 
during operation is equal to the battery 
voltage. This means that you need to 
use nominal voltage solar panels with 
a PWM controller (36-cell panels for 12 
V nominal and 72-cell panels for 24 V 
nominal).

Even with a nominal voltage 
array, a PWM controller will operate 

below the maximum power voltage 
(Vmp). When it’s cold outside or when 
the battery voltage gets low, a PWM 
controller will operate well below Vmp 
and the max power (Pmp) rating of the 
solar array. To take full advantage of a 
PV array’s maximum power output, you 
need an MPPT controller.

MPPT controllers are comparatively 
more sophisticated. They can adjust 
(or track) the input voltage and current 
of the PV array to fi nd the optimum 
operating voltage that will generate 
the most power at a given moment. 
Below are graphs of the current vs. 
voltage (IV) and current vs. power (IP) 
for a nominal voltage PV array. By 

continuously tracking and operating at 
Vmp, an MPPT controller will be able 
to generate more power than a PWM 
controller during bulk charging.

MPPT controllers can also be used 
with higher voltage PV arrays above 
nominal voltage. This makes it possible 
to use di� erent solar PV panels which 
may cost less or be more optimal in 
size. For example, 60-cell cost less 
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than 36-cell modules and are a more manageable size 
for mounting than larger 72-cell modules. Higher voltage 
arrays also allow for fewer strings in parallel resulting in 
fewer combiner box fuses, lower array current and less 
voltage drop, so smaller wires can be used, meaning that 
MPPT controllers can save money by reducing costly 
copper wiring, especially for longer array wire runs.

Note that while MPPT technology is more expensive, 
it’s not necessarily better. For a properly-sized system, 
MPPT and PWM controllers will both do a fi ne job of 
keeping the batteries charged. Choosing PWM or MPPT 
really depends on one’s application and location.

If there is not a long wire run and nominal voltage 
solar modules are being used, a PWM controller often 
is the best choice. The same is true in locations that 
may also have a lot of constant, dependable sunshine 
— in deserts or the tropics. In these locations, PWM 
controllers are the right tool for the job since some 
wasted solar electricity isn’t critical. Any advantage in 
using an MPPT controller may be minimal since the 
array voltage is lower in warm conditions. Another 
consideration is the size of the system. PWM controllers 
are often used in smaller, cost-sensitive systems where 
the added cost with MPPT is not worth it.

In places with variable sunshine, fl uctuating 
temperatures and shading, in northern or southern 
latitudes with snowfall in winter, MPPT is by far more 

desirable since it can maximize output under 
challenging conditions. It all gets down to the 
right tool for the job.

Things to look for in a charge controller
It’s important to choose the right charge 
controller in terms of size and features. For 
remote systems, reliability and performance 
are very important considerations. Lower-cost 
solar controllers are often not going to be the 
most reliable and may not meet vital charging 
requirements. Poor performance or reliability can 
end up costing many times over the cost of the 
solar controller in terms of replacement of the 
battery bank, site visits and loss of operating time.

Solar charge controllers must be designed 
to take a beating, since they deal with a lot 
of heat and have to manage it properly. Small 
charge controllers have the advantage of being 
fanless — they get rid of heat by simple passive 
cooling. By eliminating the fan they achieve three 
advantages:

• Higher reliability — Fans have moving parts, usually 
the only component with moving parts on a charge 
controller. Eliminate the fan and you eliminate one of 
the most common points of failure.

• Longer life — Fans pull in dirt, dust and even insects, 
which can clog the charge controller’s insides and 
shorten its life.

• Greater e�  ciency — Fans require electricity to run, 
and that electricity comes from the solar electricity 
fl owing from the panels. Fans are a “parasitic load” in 
the system, diverting and consuming power that could 
be used elsewhere.
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Some larger controllers (including all 
Morningstar controllers) also use passive 
cooling with no fans, incorporating very 
advanced thermal mechanical design 
and software. They are preferred in 
remote, mission-critical installations 
where maintenance is infrequent and 
replacements are di�  cult.

Smaller charge controllers will often 
only have preset charge settings. If the 
battery charging requirements are not 
su�  ciently met with these presets, a 
controller with more settings options can 
be selected. Custom settings can be simple 
adjustments to voltage set points, particular 
applications or environments. 

For example, a system that does not 
cycle much can be set up with reduced 
daily absorption time, which is the amount 
of time before it puts the battery into fl oat.

Select Morningstar controllers also 
have custom settings options for daily 
lighting on/o�  control. This type of control 
automatically adjusts the lighting on/o�  
control independent of the time of the year 
so lights will come on when it gets dark in 
the evening and/or in the morning before it 
gets light.

Whatever your application, location 
or budget, the most important step in 
controlling a solar + storage investment is 
spending time and care selecting the right 
charge controller. Morningstar has sold 
over 4 million charge controllers in 100 
countries, over the past quarter-century — 
and we’ve yet to have a single customer 
tell us they wished they skimped on this 
critical system component. SPW

THE LONGEST LASTING 
BATTERY FOR YOUR 
OFF-GRID HOME.

ROLLSBATTERY.COM

• Quicker & More Effi cient Charging
• Enhanced PSOC Performance
• Higher Capacity
• Improved Cycle Life

SERIES 4500 & 5000 MODELSNEGATIVE PLATE 
CONSTRUCTION WITH

PREMIUM DEEP 
CYCLE BATTERIES





WE'RE STARTING OFF the new year 
with a fresh look at what's trending 
in the industry. While we cover 
the upsetting and boring bits — 
tari� s will keep solar panel prices 
high and the ITC likely won't get 
renewed — we also found many 
things to be excited about. 

Not only are batteries 
becoming easier to fi nd in the 
residential market, but solar + 
storage across all sectors shows great 
promise at leading an energy revolution. 
Manufacturers are updating their packaging 
practices to make installation easier. And based 
on our cover, you know our favorite trend: more 
sheep being used for vegetative maintenance 
on ground-mounted arrays. 

Just how are sheep transforming solar O&M? 
Turn the page to learn that and so much more. 

•  s p e c i a l  s e c t i o n  •

written by Billy Ludt, Kelsey Misbrener and Kelly Pickerel
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Solar falls short without 
federal policy support

State and city governments have been 
working the past three years to build 

solar markets despite lack of 
federal support, but a number 

of reports have made it clear 
that Washington, D.C.'s 

assistance is necessary for 
solar power to meet its full 
potential in combating 
climate change. 

The International 
Energy Agency’s 
(IEA) “World Energy 
Outlook 2019” found 
the momentum 
behind clean energy is 

insu�  cient to o� set the 
e� ects of an expanding 

global economy and 
growing population. IEA 

writes that decisions by 
governments are critical for the 

future of the world's energy system. 
The Natural Resources Defense 

Council (NRDC) also pointed to the federal 
government to take the next step in renewables. 

It made the case that Congress should update its nearly 
15-year-old directives to the Department of Energy (DOE) to 
ensure the United States responds to the urgency of climate 
change and receives the economic benefi ts of the clean 
energy economy. 

 NRDC's guide for revising the DOE's mandate includes 
at least doubling the current level of funding for federal 
clean energy R&D programs; expanding the DOE's mission 
to specifi cally include mitigating climate change and building 
climate resilience; and increasing e� orts to decarbonize the 
industrial, buildings and transportation sectors. 

In addition, the American Council on Renewable Energy 
(ACORE) released a white paper calling for establishing a 
federal renewable energy standard. 

“The renewable sector is booming already, but if 
we’re going to mitigate the harmful impacts of climate 
change, America needs to dramatically increase the pace of 
renewable energy deployment, and federal leadership will 
be key,” said ACORE president and CEO Gregory Wetstone 
in a press release.

The Trump administration likely will not be swayed by these 
reports, focusing instead on propping up coal and other fossil 
fuels. But the bipartisan Climate Solutions Caucus has been 
relaunched in the House, showing at least some movement 
toward climate progress. 

“There’s been a distinct shift in the conversation surrounding 
climate change in this Congress,” said Danny Richter, Citizens’ 
Climate Lobby's VP for government a� airs, in a press release. 
“More and more Republicans are acknowledging the need to 
address climate change.”

Still, there's not likely to be meaningful movement on climate 
and solar policy in this current White House, regardless of any 
consensus in the legislature. For progress at this level, the 
industry must look to 2020 candidates' platforms.

Here are the renewable energy policy platforms of the top 
three Democratic candidates: 

Joe Biden
• Reach 100% clean energy and net-zero emissions by 2050 

through "Clean Energy Revolution" plan 
• Preserve and implement the Clean Air Act to reduce 

transportation emissions
• Establish targets for developing renewables on federal lands

Bernie Sanders
• Launch the Green New Deal to reach 100% clean energy 

within 10 years
• Expand Power Marketing Administrations (PMAs 

[government-run utilities]) and task existing PMAs with 
building more solar

• Establish nationwide recycling program for renewable 
products

Elizabeth Warren
• Adopt Jay Inslee's 10-year action plan to reach 100% clean 

energy
• Commit $1.5 trillion to subsidize consumer transition to 

renewable electricity
• Extend existing tax credits for solar 

As climate crisis alarm bells get louder, more organizations 
are calling on the federal government to take action on 
decarbonization, including scaling up solar deployment. The 
solar industry's best chance of this movement will be at the ballot 
box in 2020. 



QUEST RENEWABLES CREATES HIGH-VALUE 

SOLAR RACKING SOLUTIONS THAT ENABLE EPCs 

TO ELIMINATE WASTE, INCREASE VALUE AND 

ENTER NEW MARKETS.

404.536.5787  •  www.questrenewables.com

HIGHER PROJECT PROFITABILITY 

FASTER CONSTRUCTION

SAFER INSTALLATION

Visit us at:

Solar & Energy Storage Northeast

Boston

Feburary 19- 20

Booth 31
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Inverter competition causes 
consolidation and exits

The inverter manufacturing market is always competitive, but 
the past year was even more challenging for companies. A Wood 
Mackenzie report found total revenue for the top fi ve global inverter 
vendors declined 10% last year due to price pressure and fi erce 
competition. These issues caused numerous acquisitions and exits 
in 2019: ABB paid Fimer to take over its inverter business, Schneider 
Electric exited the utility-scale inverter business and KACO sold its 
string and central inverter businesses to Siemens and OCI Power, 
respectively. 

WoodMac found that even though global PV inverter shipments 
will continue to rise, market value will decline through 2024. 

Many companies that have been able to hold on are focusing 
on diversifying their o� erings by including comprehensive internet-
of-things (IoT) platforms with inverters. For example, SolarEdge 
now provides whole-home solar + storage solutions, from power 
optimizers to EV chargers. All the pieces of the system can 
communicate through the company's monitoring platform. 

Enphase is also rolling out a whole-home, IoT-connected 
solution unlike any before. Its Ensemble system is capable of 
isolating from the grid in case of outages, with the ability to still 
power the home even without a battery when the sun is shining. 
Customers can also add batteries to have whole-home backup if the 
grid goes down at any time of day. Ensemble comes with Enlighten 
Cloud Software that's responsible for monitoring the system.

G L O B A L  A N N UA L  I N V E R T E R 
S H I P M E N T S  BY R E G I O N  ( M W AC ) , 

2 0 1 5  -  2 0 2 4 E

Wood Mackenzie Power & Renewables
* Estimate* Estimate

T O P  1 0  I N V E R T E R  V E N D O R S  BY 
M W AC   S H I P M E N T S ,  E XC L U D I N G 

C H I N A ’S  M A R K E T ,  2 0 1 8

Wood Mackenzie Power & Renewables

Other companies, like APsystems and Schneider 
Electric, have released their own rapid shutdown devices to 
add another revenue stream and compete with Tigo Energy. 

WoodMac's study fi nds central and three-phase string 
inverters will see the sharpest drops in revenue of any 
product type from 2019 through 2024, but microinverters, 
single-phase string inverters, DC optimizers and hybrid 
inverters will instead experience growth in that time frame. 

In addition to internal competition among inverter 
brands, tari� s have added more complexity to the market 
too. The Trump administration placed 25% tari� s on Chinese 
goods including inverters in May 2019. Chinese inverter 
manufacturers made costly adjustments to try to get around 
these tari� s, including moving manufacturing of U.S.-bound 
inverters to other countries. Sungrow, for example, took 
over a facility in Bangalore, India, with 3 GW of annual 
production capacity to produce all its American inverters. 

Despite the challenges, the inverter section of Solar 
Power International 2019 was robust, with the surviving 
companies showcasing new products in fl ashy, expensive 
booth spaces. As inverter technology continues to advance, 
it will be interesting to watch which players stay strong and 
which are forced to make tough decisions like consolidating 
or exiting the market altogether. 
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A growing solar industry 
confronts a dwindling subsidy

One mounting 
company tries 
to own the 
market

The federal Investment Tax Credit (ITC) 
helped legitimize the solar industry by 
providing a 30% tax reduction on total 
project costs for the duration of the 
subsidy’s lifespan. At the end of 2019, 
the ITC dropped to a 26% credit, and 
next year will lower to 22% before 
leveling o�  at 10% for commercial 
and utility projects and disappearing 
entirely for residential.

The House voted on a national 
spending package in December that 
removed an extension for the ITC, leaving 
the renewables subsidy on its original course 
of descent.

The Solar Energy Industries Association (SEIA) 
led a lobbying e� ort to extend the ITC for months leading up 
to the end of 2019. SEIA put its membership of solar industry 
employees in touch with their respective district’s legislators 
to push for an extension; members gathered in D.C. for days of 
lobbying; and the group backed studies on the e� ectiveness of 
the ITC, a tax subsidy responsible for assisting an industry that’s 
created billions in revenue and job creation in the hundreds of 
thousands.

If the ITC were extended for another 10 years, that report 
estimated an additional 82 GW of solar would come online in the 
United States.

“Anything that has what essentially amounts to a 30% 
discount, that’s extremely helpful,” said Blake Jones, co-founder 
and co-owner of Namasté Solar, in a story previously written 
on the ITC for Solar Power World. “I think there would still be 

customers that would go solar without the 30% tax 
credit, but there’s no doubt that the market would 

be smaller [without the ITC].”
The ITC was created as part of the Energy 

Policy Act of 2005. It started in 2006 and was 
renewed in 2007 and 2008 as a jobs creation 
tool, and was extended once more in 2015. 
Unlike renewables, fossil fuels have historically 
been subsidized, and remain so today.

The latter half of 2019 was marked by 
frequent support for an ITC extension from 

industry members, and public o�  cials; from 
city mayors to the 28 members of Congress who 

addressed Speaker Nancy Pelosi on behalf of the tax 
credit. Members of the House Ways and Means Committee 

proposed the Growing Renewable Energy and E�  ciency Now 
(GREEN) Act, a fi ve-year tax package that included an ITC 
extension but has not seen passage.

Now, the ITC has begun ramping down, and it doesn’t 
appear legislators will extend it. In December, SEIA released a 
report with Wood Mackenzie Power & Renewables stating that 
2019 was the most successful year for U.S. residential solar ever, 
undoubtedly due in part to installers taking advantage of the ITC.

“While I’m disappointed by this missed opportunity to 
boost the U.S. economy and jobs, and tackle climate change, 
I’m heartened that voter support for clean energy policies is 
at an all-time high,” said Abigail Ross Hopper, CEO of SEIA, in 
a press statement. “The solar ITC is a proven way to generate 
tens of billions of dollars in private investment each year, while 
substantially reducing carbon emissions.” 

Netherlands-based solar company Esdec claimed in 2019 that the 
company holds 60% of the U.S. mounting market share in rooftop and 
residential sectors after the acquisition of three key American companies. 

Esdec entered the U.S. solar mounting market in September 2018 with 
a single product solution: its FlatFix fl at roof mount. The company came to 
the states with more than a decade of experience and several gigawatts of 
European solar.

Less than two months later, Esdec announced it acquired EcoFasten, 
a U.S. manufacturer with fl at- and pitched-roof mounting solutions. Fast 
forward another 10 months, just days before Solar Power International 
2019, and Esdec announced it acquired yet another two U.S. solar 
mounting companies: IronRidge and Quick Mount PV. The former carries 
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both roof- and ground-mount systems, while Quick Mount PV 
focuses on rooftop solar.

“They have played a key role in scaling the U.S. solar 
industry to where it is today, and our investment adds the 
capital depth and R&D capabilities needed for them to lead the 
industry’s next massive phase of growth,” said Stijn Vos, CEO of 
Esdec.

From surveys taken for Solar Power World’s 2019 Top Solar 
Contractors list, 26% of respondents listed an Esdec-owned 
company as their preferred mounting solution. IronRidge was the 
outright leader overall in the mounting category, claiming 23% 
of the total responses alone, with Quick Mount and EcoFasten in 
single digits.

According to a press release, Esdec arranged the 
acquisitions to better position itself for the predicted growth in 
U.S. solar over the next fi ve years, which is estimated to double 
in size, and to prepare for the uncertainties of trade policy. Quick 
Mount PV and IronRidge will still work as separate entities, just 
under the Esdec umbrella.

These three 
recently acquired 
mounting companies do 
hold a signifi cant share 
of the market among solar 
contractors. However, there 
is still a wealth of independent 
solar mounting providers in the United States. Esdec’s swift 
entrance and acquisitions are notable, and if that 60% fi gure 
is true, the company still doesn’t hold the market infl uence 
that accompanies a total monopoly to dictate what direction 
domestic solar mounting is heading in.

“The American solar industry is among the strongest in the 
world and solar hardware is a critical tool in that growth,” said 
Yann Brandt, CEO of Quick Mount PV, in the acquisition press 
release. “Joining Esdec will help us continue our expansion 
— providing us the resources of a global company while 
maintaining our independence.” 

Packaging solar components 
in order of use  speeds installs
Anything that simplifi es a step in solar 
installation can save installers money. 
Manufacturers know that, and have 
worked to lay out packaging in order of 
operations. That way, when installers 
open the box and reach in, the fi rst item 
they pick up is the fi rst one they need.

“From an industry perspective, 
the easier we make the entire process 
of designing and installing a solar 
system, the better it is for the industry in 
general,” said Richard Baldinger, head 
of marketing and inside sales support at 
Fronius. “Every little tweak, every little 
improvement that we as manufacturers 
can make in that process, I think is 
benefi cial to the entire industry.”

Inverter manufacturer Fronius is 
gearing up to release its Primo GEN24 
string inverter, and the new product is 
physically lighter and more compact than 
its predecessor, meaning more can fi t on 
a shipping truck. But a lot of consideration 

was also given to how it’s packed.
With previous Fronius product lines, 

installers would open a box and fi nd the 
inverter fi rst, face up. They would then 
remove it and set it aside and reach 
in for the mounting bracket and other 
components. Fronius reversed that order, 
setting the Primo GEN24’s components 
upside down in its box, making the 
mounting bracket and inverter’s backplate 
the fi rst thing an installer sees.

Since the mounting bracket is the 
fi rst piece to be installed, it’s fi rst in line, 
and each proceeding component in the 
packaging is what’s needed in the next 
step for installing the string inverter.

“The new packaging has been 
well-received so far, because it not only 
speeds up the installation process, but 
you also don’t need to worry about where 
you put the power station for the inverter 
while you look for the mounting bracket 
outside of a home while installing an 

inverter,” Baldinger said. “I would expect 
that we would do that with future product 
lines as well.”

Pegasus Solar has taken a similar 
approach to arranging components in 
packaging as total kits for its composite 
shingle and tile replacement roof-mount 
solutions. Open the packaging, and 
the lag screws and one-piece fl ashings 
or replacement tiles are on the top 
layer, with the mounting attachments 
underneath. Installers won’t have to set 
components aside and risk them rolling 
o�  a rooftop.

“We needed new packaging,” 
Baldinger said. “We needed smaller 
boxes, less materials, these kinds of 
things. With redesigning the packaging, 
we thought, ‘How could we do it 
di� erently so that it’s more user-friendly to 
follow the procedure of the installer and 
not just putting it in the box like you would 
do instinctively?’” 



Next Generation wind and solar power inverters demand reliable DC Link 

capacitors. 100% of our DC Link capacitors are conditioned at accelerated 

temperature and voltage before they leave the factory. We’ve demonstrated 

that this process produces the most thermally and electrically stable DC link 

capacitors available today.

If that’s the kind of reliability you’re looking for, trust the one company where 

it’s burned in.

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

CDE’s Type 947D Power Film Capacitors

Better inverter reliability 
starts with a more reliable 
DC link capacitor.

TYPE 947D POWER FILM CAPACITORS

85, 90, 100 & 116 mm CASE SIZES

CAPACITANCE VALUES TO 3600 µF

APPLIED VOLTAGE TO 1500 Vdc

RIPPLE CURRENT RATINGS >100 Arms



                   1  • 2020       SOLAR POWER WORLD 5 95 8 SOLAR POWER WORLD       1 • 2020        www.solarpowerworldonline.com5 8 SOLAR POWER WORLD       1 • 2020        www.solarpowerworldonline.com

Continued tari� s may 
keep U.S. module 
prices inflated
The end of 2019 saw the o�  cial fi rst step down of the federal ITC, 
so it was really no surprise that the utility-scale solar pipeline hit 
a historic high of 37.9 GW — 11.2 GW of new utility projects were 
announced in H1 2019 alone. Huge proposed installation numbers 
are great, as long as the U.S. market has solar panels available 
to fi ll orders. Still in the middle of a four-year tari�  fi ght, and with 
a number of other battles working their way through the courts, 
"a� ordable" solar panels may continue to be hard to come by in 
the United States.

First, the facts: Imported solar panels and cells are taxed 
under Section 201 of the Trade Act. First approved in 2018, the 
tari� s currently stand at 20% and will drop to 15% in 2021 before 
(fi ngers crossed) ending in 2022. The U.S. solar market was 
estimated to have installed 12.6 GW in 2019 and is expected to 
install more than 17 GW in 2020. Even with the 2019 additions 
of new solar panel manufacturing state-side (1,700 MW from 
Q CELLS, 400 MW from JinkoSolar, 500 MW from LG), there is 
no way U.S. manufacturing can meet the demand for multiple 
gigawatts of new solar panels. Tari� ed solar panels will keep 
prices higher — panels sold in China average at $0.19/watt while 
panels in the United States fall between $0.35 and $0.43/watt 
(based on 2019 averages).

Also interesting is the 2.5-GW cap on tari� -free solar cells 
entering the country for U.S. module assemblers. With new 
manufacturing setups, domestic manufacturers have met that 
2.5-GW capacity, and any additional cells needed will be tari� ed 
the same amount as full module imports. Many companies at the 
International Trade Commission's midterm hearing on the solar 
tari� s requested increasing the amount of imported cells exempt 
from tari� s to 5 GW. If the trade rate quota (TRQ) is not increased, 
expect even American-assembled panels to increase in price.

The utility-scale market, which is the 
dominant solar installation market in the 
country, may see some relief with the 
reinstated tari�  exemption on bifacial 
module imports. WoodMac has 
estimated that the United States will 
install 2 GW of bifacial projects in 
2020 — with panels untaxed. 

Unless the tari�  is updated in 
the next month, expect continued 
taxes on imports to prolong the 
trend of infl ated solar panel prices in 
the United States for at least the next 
two years. 

Solar sheep are 
eating away   
at the O&M 
competition

Imagine a United States four years ago — there was 
a di� erent president and there weren't tari� s on solar 
panels. An oasis really, except for one thing — "solar 
sheep" didn't really exist yet. If 2020 has one positive 
trend, it's all the developers and project owners hiring 
grazing animals to cut vegetative maintenance costs and 
further lower carbon footprints. If we can only choose 
between no tari� s or more solar sheep, give us what we 
want! More sheep! 

KDC Solar told Solar Power World back in 2016 
that it was having di�  culty fi nding anyone interested in 
providing sheep for its projects in New Jersey. But luckily 
one local shepherd reached out, and KDC saw the results 
immediately. Compared to paying $25,000 a year to mow 
a 26-acre solar site, a few dozen sheep only cost KDC 
$10,000. Over the life of a PPA, those savings add up, and 
more national developers took notice. 

Coupled with the desire for more pollinator-friendly 
plants on projects, many projects owners are deploying 
holistic land use practices that include grazing animals, 

with the most popular four-legged eating machines 
being sheep. Sheep are excellent at vegetation 
maintenance because they eat almost anything that 
grows and they're short enough to fi t under panels and 
take advantage of their shade and shelter from the 
elements.

One of the fi rst companies to set o�  the summer 
of 2019 as the season for solar sheep employment was 

community solar provider Nexamp. The company released 
150 sheep on a 30-acre, 7.5-MW project in New York, and, 
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following the project's success, employed 
sheep on additional projects across the 
Northeast.

“We no longer have gas-powered 
equipment running on the site, and we are 
able to provide a steady stream of income 
to the sheep farmers while the sheep enjoy 
a safe, healthy environment in which to graze,” 
said Zaid Ashai, Nexamp CEO, in a press release.

C2 Energy also decided last year to scale up its solar 
sheep program after a successful pilot program on a 7-MW 
project in Florida. Now with sheep working on 10 projects 
totaling over 79 MW and 300 acres, C2 is testing more 
wildfl ower plantings to further limit mowing and improve 
pollinator habitats. 

National developer Silicon Ranch last year 
launched third-party product Regenerative 
Energy that "combines clean electricity 
generation with carbon sequestration, 
ecosystem restoration and rural economic 

revitalization." Silicon Ranch partnered with 
regenerative ranchers and local farmers to bring 

more grazing animals and diverse native plants 
to some of its operating solar farms, and the company 

plans to use its new standards on all new builds in the future. 
Silicon Ranch hopes its Regenerative Energy verifi cation 

methodology and third-party certifi cation protocol will be 
adopted by other developers and project owners to give 
us what we want — fewer gas-guzzling mowers and more 
sheep! 

The future of energy 
is solar + storage
The prospect of storage is 
increasingly attractive in the No. 1 
solar state in the nation because of 
wildfi res. 

California utility PG&E began 
instituting Public Safety Power 
Shuto� s in 2019 to minimize risk 
from wildfi res, leaving hundreds of 
thousands of residents without power 
for days at a time. 

 Solar + storage installer Sunrun 
told KQED the company saw 15-times 
more web tra�  c to its battery pages 
than usual during the outages. 
Sunrun also published a white paper 
in early 2019 describing the role of 
solar + storage in mitigating wildfi re 
threats in California and beyond. 

“Today’s aging energy 
infrastructure is ill-equipped to 
deal with the impacts and risks of a 
changing climate. We need modern, 
bold solutions to transform the way 
that our electricity system works 
— providing power where people 

live and work. That means 
empowering people to 
develop local clean energy, 
including home solar and 
batteries as we transition to 
100% clean energy for all,” 
said Anne Hoskins, CPO at 
Sunrun, in a press release.

Tesla aimed to reach that audience 
as well by reducing solar and Powerwall 
prices for those a� ected by wildfi re 
power outages by $1,000.

On the other coast, nonprofi t Solar 
One launched a solar + storage program 
for vulnerable New York City communities 
with funding from the Governor’s O�  ce of 
Storm Recovery (GOSR). The fi rst projects 
will be installed on a family services 
building, two volunteer ambulance corps 
locations and a school. 

“When Superstorm Sandy knocked 
out our power, we had no way of 
servicing our students and community 
for about a week. We are so thankful to 
the Governor’s O�  ce of Storm Recovery 

for providing us with the solar power 
and energy storage that is necessary 
to avoid a similar circumstance in 
the future,” said Villa Maria Academy 
principal Sr. Teresa Barton in a press 
release.

SEIA wants to see that same 
energy storage interest grow across 
the country in the next 10 years.

The group has proclaimed 2020 
to 2030 to be the Solar+ Decade and 
set a goal for solar to comprise 20% 
of all U.S. electricity generation by 
2030 instead of its current 2.7% share. 
The group plans to accomplish this 
ambitious goal through "aggressive 
collaboration" with stakeholders in 
wind, storage and other industries.
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Policy will play an important role in solar + 
storage growth too. The House of Representatives 
released a comprehensive clean energy package at 
the end of 2019 that includes a fi ve-year extension 
of the 30% solar investment tax credit (ITC) and new 
incentives for energy storage.

While the industry works to fully incorporate 
storage, solar continues to reach milestones on its 
own. According to Wood Mackenzie's "2019 U.S. 
Solar Market Insight Report Q3," the utility solar 
pipeline hit a record of 37.9 GW in September 
2019. Utilities like LADWP and companies like 
Microsoft contributed to this achievement with huge 
procurements, like LADWP's 450-MW Springbok 
Solar Cluster.

The U.S. Energy Information Administration (EIA) 
found that solar, including small-scale PV systems, grew 
13.7% in 2019 compared to the fi rst eight months of 2018. 
Small-scale solar provided nearly one third of total solar 
generation and distributed solar as a whole grew more 
than any other energy source. 

 Residential solar grew 3% quarter-over-quarter and 
8% year-over-year in 2019 as it continued its rebound 
from 2018. Residential storage had a milestone year, 
hitting its biggest quarter ever in Q2 with 35 MW of 
installations.

Solar combined with storage has a crucial role to 
play in the next decade as climate change e� ects worsen 
and energy independence becomes more and more 
necessary for homeowners and business owners. 

More solar solution providers  now 
o� er storage for full system package
Some of the more popular solar installation solution providers have made the 
solar + storage sales process even easier for their dealers and authorized 
installers to perfect. In addition to providing solar panels and packaged 
mounting and inverters, companies like SunPower, LG and Panasonic 
have now brought branded energy storage systems into their 
residential o� erings. The goal is one-company-backed warranties 
for systems, rather than making installers piece together multiple 
branded products with di� ering coverage lengths.

This is all perfect timing considering residential storage's 
expected incline, especially as California residents grapple with 
utility shuto� s during extreme weather. The United States installed 
a record-breaking 35 MW of residential storage in Q2 2019, beating 
the last record-setting quarter (Q2 2018) by 9 MW. With more 
customers requesting solar and storage based on brand awareness, 
SunPower, LG and Panasonic were smart to bring exclusive batteries 
into their portfolios.

“We’re entering a new solar decade as storage adoption increases 
with the advancement of battery technologies, and with accompanying 
services becoming standard,” said Norm Ta� e, SunPower executive VP of 
residential solar, in a press release.

LG fi rst released two battery options (an AC-coupled 5-kW system and a DC-coupled 
7.6-kW system) to its loyal installers in 2018. SunPower and Panasonic both made 
storage product announcements at Solar Power International 2019. SunPower's lithium-
iron phosphate Equinox Storage product provides up to 12 kWh of storage capacity. 
Panasonic (which had previously partnered with Pika Energy for storage) released its 
EverVolt system, also available in AC- and DC-coupled versions that can be expanded up 
to 34.2 kWh.

“Energy storage is one of the fastest-growing segments in the renewable energy 
space, and homeowners are eager to fi nd a product that fi ts their exact needs,” said 
Mukesh Sethi, group manager at Panasonic Solar, in a press release. 
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After more than 12 years in the military serving 
overseas, Troy Van Beek founded Ideal Energy in 
2009 in Fairfi eld, Iowa, to continue serving others, 
this time down a path of sustainability. Today the 
company primarily works on commercial and industrial 
solar installations under 1 MW. Ideal Energy excels at 
providing C&I customers with a competitive advantage 
— whether through good PR, attracting vendors and 
employees or reducing operating costs, all through 
solar.

In this Contractors Corner podcast, Solar Power 
World editor-in-chief Kelly Pickerel talks with Troy, Amy 
Van Beek and Aurelien Windenberger about Ideal 
Energy's work in Iowa.

We have a portion of the interview here, but 
be sure to listen to the full podcast 

for even more insight, 

including the experience of installing the fi rst Tesla 
Powerpack system in the state, what it's like working 
with 183 di� erent utilities in Iowa and Ideal Energy's 
goals for future expansion. Find the Contractors 
Corner podcast on your favorite podcast app.

How is the Iowa solar market?
Aurelien: Over the last 10 years, we've seen it kind 
of go in fi ts and starts. We have a nice state tax 
credit for renewable projects. It's half of the federal 
credit, so 15%, and they do cap it at $5,000 for 
residential projects and $20,000 for commercial 
projects. That's been in place for many years and 
been a big positive, helping push solar adoption. 
The two investor-owned utilities are required to 
do net metering, so that's also a big benefi t, but 
recently we've seen some pushes through the tari�  
structures that the utilities are trying to put into place 
and through state legislative actions to hold back 

the industry a little bit. We are members of 
the Iowa Solar Energy Trade 

Association 
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and we work with the 
Environmental Law 
and Policy Center in 
Iowa. We try to keep 
active on legislation. 
It's an important part 
of what we do in the 
industry, making sure 
we're being vigilant. 
As long as we keep the policy strong, 
the prices will continue to be reduced 
and be a better opportunity for our 
customers.

What are you doing to get involved 
with advocacy?
Amy: We spend a fair amount of time 
at the State Capitol during legislative 
sessions, and we've established a 
pretty good rapport with Governor 
Reynolds who tends to be very 
supportive of the solar industry. We do 
a lot of work in making time to have 
politicians visit our sites and actually 
hear from our customers the stories about how it's transformed their 
business. We found that is extremely e� ective in changing the mindset or 
having a shift in perspective for what the solar industry can do in Iowa. 

With a decade of business under your belt, what would you say has 
been the biggest obstacle in getting more solar installed in your area?
Troy: Government regulation and tari� s would be one of the biggest 

obstacles, although education is always the biggest issue. We just need 
to get the word out that solar is an incredible advantage. On 

another note, in Iowa, we have about 183 di� erent utilities. 
That's always going to be an obstacle, because we do have 
to work with the utilities. We understand there are a lot of 
rules and regulations to go into integrating with the utility 
and it's important that we follow those rules. But with every 
di� erent utility, we have to reinvent the process and make 
sure our team is well educated on how they perform. 

Aurelien: Depending on the di� erent utility structures, 
how they structure their tari� s makes a big impact as to 
whether solar pencils out properly for the customer here in 
Iowa. The two investor-owned utilities are required to do 
net metering, but all of the rural electric cooperatives and 
municipal utilities do not have that same requirement. SPW

GOVERNMENT REGULATION AND 
TARIFFS WOULD BE ONE OF THE 

BIGGEST OBSTACLES, ALTHOUGH 
EDUCATION IS ALWAYS THE 

BIGGEST ISSUE. WE JUST NEED TO 
GET THE WORD OUT THAT SOLAR 

IS AN INCREDIBLE ADVANTAGE.

Podcast Alert!
Listen to this and other 

Contractors Corner 
episodes on your favorite 

podcast app.



Entering the Solar+ Decade, 2020 will 
kick o�  a new venture into emerging 
markets and product innovation. 
Success would not be possible without 
the ingenuity and determination of 
our 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 e� orts. 
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 through 
October for one or more of the 
companies listed in this special 
section.

L E A D E R S H I P  I N
2020

SOLAR ENERGY
Celebrating the companies and individuals leading the solar PV industry.

solarpowerworldonline.com/leadership

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

industry.

VOTE
ONLINE
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AceClamp® is a manufacturer of precision-engineered snow retention and solar 
mounting systems, like our fast-installing rackless Solar Mounting Kits. Today, 
AceClamp is setting the bar in solar racking with its most recent innovative 
product called Solar Snap™. Solar Snap is an Adaptive Solar Racking System 
designed to work with any of our SSMR clamps, and MCP (Membrane Coated 
Plate) - making it an ideal solution for almost any roof type. Solar Snap uses our 
ever-popular, fully-assembled, non-penetrating Ace clamps. Assembly is a 
breeze, just snap-in pre-assembled components along the rail and secure. Our 
fully-assembled component groups get you o�  the roof faster, while 

our unique, cross-platform 
system adapts to all roof 
types creating less inventory 
to maintain.

We o� er unique clamping 
systems that are compatible 
with almost any roof 
type. Our patented non-
penetrating “slide-pin” 
metal roofi ng clamp 
eliminates the need for set 
screws, helping to protect 
the metal roofi ng panel’s 
fi nish from installation 
damage. AceClamp® is 
always looking for new 
opportunities to collaborate 
with our industry partners 
and bring new and 
innovative technology to 
the market.solarpowerworldonline.com/leadership

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020
AceClamp® manufactures fast-installing, 
precision-engineered metal roof clamps for 
SSMR, membrane, slate, and asphalt that 
are compatible with almost any roof type. 
Our patented non-penetrating “slide-pin” 
metal roofi ng clamp eliminates the need 
for set screws, helping to protect the metal 
roofi ng panel’s fi nish from installation 
damage. AceClamp® manufactures solar 
mounting systems, like our fast-installing 
rackless Solar Mounting Kits or our L-Foot 
Kit for use with racking systems. Both kits 
utilize identical, non-penetrating roofi ng 
clamps for convenience. Simplify your 
inventory with one clamping system for all 
rooftop needs.

SETTING THE BAR WITH ADAPTIVE 
SOLAR MOUNTING.

AceClamp by PMC Industries, Inc.

87 Spring Lane

Plainville, Connecticut 06062

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020
Altech - Components to build 
Solar Devices

Serving automation and control industries 
since 1984, Altech’s products meet UL and 
international standards and all are RoHS and 
REACH compliant. Altech’s commitment to quality 
have been recognized since May 27, 1999 when 
they were awarded the prestigious honor of ISO 
9001 certifi cation and maintains a ISO 9001:2000 
certifi cation today.

Product lines include miniature circuit breakers, 
busbars, DC-UPS devices, digital panel meters, 
terminal blocks, enclosures, contactors, many 
types of relays including safety relays, motor 
disconnect switches, strain reliefs, receptacles, 
foot switches, push buttons and pilot lights. Many 
other products are also available.

35 Royal Road

Flemington, NJ 08822

Phone: 1-908-806-9400

Email: info@altehcorp.com

www.altechcorp.com

Altech Corporation is an established 
USA supplier of components and 
devices used in industrial control, 
instrumentation and automation. It is an 
ISO 9001:2000 certifi ed manufacturer 
and distributor of electrical, electronic 
and electromechanical components.

Altech provides many services. This 
begins with its product managers, 
providing technical support and 
partner with customers in design 
assistance, ensuring the best solutions. 
The Customer Service Department 
ensures that customers are informed 
with complete order information. 
The versatile assembly department 
provides manufacturing, value added 
or customization services to expedite 
delivery. The marketing department has 
been highly recognized for its catalogs, 
advertising and website, while the 
sales department motivates over 25 
manufacturer representative companies 
throughout North America, ensuring 
product information is complete.

The product line includes fuses up to 
1500V, circuit breakers, busbars, DC-
UPS devices, panel meters, high-voltage 
terminal blocks, contactors, motor 
disconnect switches, pin & sleeves, 
receptacles, foot switches, many types 
of relays, push buttons. Also available 
are metal detection systems, ferrules, 
marking & engraving systems, fuses, 
power distribution blocks, tubing, 
liquid tight strain reliefs, timers, test 
& measurement, LED panel lights, 
thermostats, panel fi lters, tower lights & 
wire ducts. Altech’s products meet UL 
and many international standards and all 
are RoHS compliant.
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Voting for this company will identify it as a 
leader in the solar power industry.

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020

APsystems
600 Ericksen Ave NE | Suite 200

Seattle, WA 98110

(844) 666-7035

APsystems.com

APsystems designs, manufactures and 

markets the best-selling multi-module 

microinverters in the world. For nearly ten 

years, APsystems has been a leader in 

power conversion products for the global 

solar PV industry. Founded in Silicon 

Valley in 2010, APsystems has grown to 

encompass four global business units 

with offi ces around the world, serving 

customers in more than 80 countries 

with its groundbreaking multi-module 

microinverters, including the QS1, 

APsystems’ new 4-in-1 single-phase unit, 

and the YC600, the world’s most advanced 

dual-module microinverter. APsystems USA 

is based in Seattle, Washington.

APsystems was founded in 2010 in Silicon 
Valley with the goal of developing quality, high 
value power conversion products for the solar 
PV industry. The approach was simple: build a 
quality product, be fi nancially prudent and grow 
organically. Thanks to tremendous support from 
solar installers around the world, APsystems 
has systematically and steadily improved its 
capability, product portfolio, and market share 
to become a global MLPE leader with the top-
selling multi-module microinverters in the world.

But it’s not enough to be fi rst, you need a 
commitment to be the best—and APsystems’ 
value is leading the pack. Thanks to smart 
engineering, our microinverters have about 30 
percent fewer components than competing 
brands, leading to higher reliability and lower 
costs at every point in the production and 
distribution chain. Next, the nature of our 
multi-module microinverters allows for up to 

300% faster installation than conventional 
microinverters. Add to that innovative technology 
such as our optimized 2.4GHz wireless Zigbee 
mesh network for enhanced data transmission 
speeds up to three times faster than PLC, and 
a wider MPPT voltage range, and it’s clear why 
APsystems has achieved its growth and also why 
it’s been profi table every year for the past seven 
years.

Today, with millions of units sold producing 
more than 300 GWh of clean, renewable 
energy, APsystems continues to serve the 
ever-growing residential and commercial solar 
MLPE segment with products that solve our 
customers’ challenges. We’ve been proud to 
deliver solutions to those challenges, and we 
look forward to the challenges to come.

The global leader in multi-module microinverters

                   1  • 2020       SOLAR POWER WORLD 6 9



solarpowerworldonline.com/leadership

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020

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.

Confi gurations 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 fi t, along with the benefi t 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 fi t.

Aurora LCOM Spherical Bearings were designed 
to o� er 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” prefi x, 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 defi ciencies 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 vibration 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 fi t that is self 
lubricating and maintenance free.

Maintenance free & corrosion 
resistant rod ends from Aurora 
The Aurora CM/CW-ET series rod ends o� er 
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 o� er 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 
benefi ts 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.

7 0 SOLAR POWER WORLD       1 • 2020        www.solarpowerworldonline.com



solarpowerworldonline.com/leadership

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020
Aurora is the solar industry’s leading 
PV system design and sales platform—a 
cloud-based solar solution used by 
thousands of solar professionals 
worldwide. With Aurora, solar salespeople 
and designers can precisely calculate how 
many solar panels will fi t on a property, 
forecast how much energy they will 
produce, estimate how much money the 
system will save the property owner, and 
generate sales proposals without ever 
having to visit the property itself. 

To date, Aurora has been used to design 
over 2.5 million solar projects globally, 
with over 100,000 projects completed 
monthly.

Aurora Solar Inc.
434 Brannan Street

San Francisco, CA 94107

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 SOLAR’S CUTTING-EDGE TECHNOLOGY
Aurora Solar has transformed how solar projects are designed and sold by developing never-
before-seen tools, improving accuracy, streamlining the industry’s workfl ow, and supporting 
time-saving integrations. Aurora’s features such as CAD modeling tools, automatic stringing and 
obstruction detection, remote shading analysis, LIDAR 3D data, utility and incentive databases, 
and validated shade reports, are allowing installers to move faster and close more deals. A 
process that used to require multiple software applications, hours of design work, and site visits, 
can now be completed remotely and more accurately in under 10 minutes with Aurora.

DESIGN WITH ACCURACY
Aurora’s e� ortless CAD modeling tools, remote shading 
analysis algorithm, and comprehensive imagery and 3D 
LIDAR datasets enable solar professionals to quickly 
create a 3D site model, assess the site’s solar potential, 
and design the optimal PV system all without leaving their 
desks. Horizon shading—the latest addition to Aurora’s 
suite of modeling tools and the fi rst-ever automation of this 
functionality—is adding an additional degree of accuracy 
for solar production estimates by accounting for shading 
caused by surrounding terrain. With the most validated 
shading engine in the industry, Aurora makes accurate PV 
designs simple.

WINNING SALES PROPOSALS
Calculating fi nancial returns for solar customers has never been easier with Aurora. Using your 
PV system performance estimates and utility rates, Aurora’s fi nancial analysis tools can model 
loans, leases, PPAs, and cash payments in seconds without spreadsheets. Your project’s data and 
fi nancial analysis are seamlessly pulled into a customizable sales proposal, and you can get live 
PPA rates and apply for fi nancing in-app.

WORLD-CLASS SUPPORT
Aurora Solar’s team of experts provide fi rst-rate support and o� er on-demand, screen share help 
sessions. If a site is too di�  cult or you’re short on resources, with its 3D Modeling Service, Aurora 

Solar’s team will create precise 3D 
site models based on your request 
and send it straight to your account 
for review within a few hours. With 
a team of dedicated individuals who 
understand Aurora and can get an 
answer to any question quickly, you’ll 
be in good hands.

                   1  • 2020       SOLAR POWER WORLD 7 1



solarpowerworldonline.com/leadership

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020

AXITEC, LLC

1819 Underwood Blvs., Suite 5

Delran, NJ 08075

Phone 856.393.7800 

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 600 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 o� ers 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 o� ers polycrystalline and monocrystalline modules in multiple di� erent sizes and designs. 
From black frame to silver frame, from 60 cells to 72 cells, AXITEC has the right module to benefi t 
any size installation. 

Quality 
Years of experience in development, production and distribution of solar modules enable AXITEC 
to provide above-average guarantees. Whether positive tolerances, 15 years guarantee or linear 
performance guarantee, the customer always receives an added value of quality and performance.
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Chem Link Leads in Solar Market 
with ECurb Systems

Since its founding in 1990, Chem Link has 
focused on meeting the pressing needs of 
contractors, consumers and industries with 
its high-performance adhesives, sealants, 
coatings and related products. An idea 
company, dedicated to innovation and 
problem-solving, Chem Link joined the 
SOPREMA family in 2016, committed to 
continuing to provide its customers with 
quality products and customer service.

Since day one, Chem Link has been an 
environmentally conscious company. All of 
its internal processes are environmentally 
compliant, from product formulation through 
production and packaging. All products are 
solvent free and have a low VOC content, 
meaning they pose no threat to the installer 
and are environmentally friendly. 

Chem Link

353 E Lyons St

Schoolcraft, MI 49087

https://chemlink.com 

Chem Link—a formulator and manufacturer of high-performance adhesives, 
sealants, coatings and related products for applications throughout the building 
envelope—is an industry leader because of its simple seal system for di�  cult 
roof penetrations – the E-Curb and ChemCurb Systems. 

To protect the original investment of the roof, avoid callbacks and prevent 
damage caused by water, building owners and contractors should choose 
the most e� ective, proven, long-term penetration seals available: Chem Link’s 
ChemCurb and E-Curb Systems. Curbs can turn the weakest part of a building’s 
roof into the strongest.

• Easy to install – normally fewer than 15 
minutes per penetration

• Fits any size or shape penetration allowing for 
unlimited confi gurations

• Can be bonded to a wide range of surfaces

• Sealants and adhesives are 100% solids and 
do not shrink

• E-Curb and ChemCurb installations are 
impervious to ice, corrosion, UV light and 
ponding water.

• Adhesives and sealants are solvent-free and contain virtually no VOCS, 
minimizing health risks to contractors and building occupants.

Chem Link’s curb systems are ideal fl ashing systems for solar racking stando� s 
because they are e�  cient and easy to install, regardless of the installers skill set. 
Curb systems are superior to other penetration seal systems that are notorious 
for corroding, are labor intensive and do not o� er confi guration fl exibility. This 
system will save installers time and labor, leading to cost savings. 

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020
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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 fi nd we 
specialize in critical applications. From 
fi ghter 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 o� er one of the world’s 
largest selection of aluminum electrolytic 
capacitors, mica capacitors, AC fi lm 
capacitors, and DC fi lm capacitors. We’re 
also the only U.S. manufacturer of 
high-quality mica caps.

Cornell Dubilier
140 Technology Place

Liberty, South Carolina 

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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Everest Solar Systems, LLC

2835 La Mirada Drive , Suite A

Vista, CA 92081

+1.760.301.5300

everest-solarsystems.com

Everest Solar Systems, LLC  is dedicated 
to advancing solar energy installations by 
o� ering cutting edge mounting systems for 
solar technology. Everest Solar Systems is a 
member of K2 Systems International Group, 
which continues to improve its broad 
portfolio of industry-leading mounting 
solutions for residential, commercial, and 
utility scale solar deployments. 

The mission of Everest Solar Systems is 
to o� er innovative mounting solutions 
backed by world class quality, engineering 
and customer support. Based in Vista, 
California, the company will support North 
America’s long-term market development 
with a broad set of capabilities 
including local product development, 
sales, applications, project services, 
manufacturing and sourcing operations.

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

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

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

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

Q CELLS is one of the world’s largest 
and most recognized photovoltaic 
manufacturers for its high-performance, 
high-quality solar cells and modules. It 
is headquartered in Seoul, South Korea 
(Global Executive HQ) and Thalheim, 
Germany (Technology & Innovation HQ) 
with diverse international manufacturing 
facilities in the U.S., South Korea, Malaysia, 
and China. Q CELLS o� ers the full spectrum 
of photovoltaic products, applications 
and solutions, from cells and modules to 
kits to systems to large-scale solar power 
plants. Through its growing global business 
network spanning Europe, North America, 
Asia, South America, Africa and the Middle 
East, Q CELLS provides excellent services 
and long-term partnerships to its customers.

Hanwha Q CELLS America Inc.

400 Spectrum Center Drive

Ste. 1400, Irvine, CA 92618

www.q-cells.us

TECHNOLOGY LEADERSHIP
Q CELLS is constantly exploring new approaches and technologies at our four 
state-of-the-art R&D centers in Germany, South Korea, Malaysia, and China. 
Q CELLS employs a unique combination of R&D, pilot productions, and testing 
to develop and apply innovative manufacturing methods for high-quality 
products that include Anti PID Technology, Hot-Spot Protect, Anti LID, and 
Traceable Quality. Our investments and deep commitment to R&D continue to 
advance our products and manufacturing methods. 

QUALITY MANAGEMENT
Q CELLS’ uncompromising quality and reliability is maintained and validated 
by a number of rigorous tests. Our products have been independently tested 
and certifi ed by the rigorous and independent quality assurance program of 
the German certifi cation institute, the VDE, and by our additional internal quality 
testing programs. Q CELLS also runs its own VDE-certifi ed testing laboratory 
at the largest technology and module test center in the industry. Our testing 
ensures outstanding durability and world-class performance even in the 
harshest conditions.

MANUFACTURING EXCELLENCE
Q CELLS is the global No.1 solar cell producer and has manufacturing sites in 
the U.S., South Korea, Malaysia, and China. Our fully-automated manufacturing 
facilities and state-of-the-art Manufacturing Execution System (MES) allows 
for full traceability of all products from procurement to logistics and assist in 
optimizing the entire production process.
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Kern Solar Structures

627 Williams Street

Bakersfi eld, CA 93305

www.kernsolarstructures.com

Kern Solar Structures manufactures 
and supplies a variety of premium solar 
structures utilizing high-strength structural 
steel and proprietary technology to 
provide fast installation times while 
reducing costs for all involved parties by 
employing manufacturer-direct supply and 
management practices. Featuring products 
such as X-Piles and the Solar CarPorT 
System, Kern Solar Structures provides 
innovative, aesthetic, and cost e�  cient 
solutions. The team at Kern Solar Structures 
brings along over 1.4GW of solar PV and 
CSP manufacturing experience.

Kern Solar Structures is an industry leader 
in fabrication times, structure quality, 
and structure longevity. KSS focuses on 
providing a structure that will last 30+ 
years in order to maximize the lifetime 
and decrease the cost over time of the 
project for both installers and asset owners, 
improving the sustainability of these assets. 

KSS’s structures are manufactured in the 
USA, in facilities powered 100% by solar. 
Steel used in the structures’ fabrication is 
made using 88% recycled material, features 
12% less steel by weight, and 25% less 
components than competitors, making KSS 
a leader in sustainability.

Kern Solar Structures leads in the utility 
sector on fi ghting structure corrosion and 
pollution caused by zinc leeching into 
soils by producing a coated pile using a 
proprietary epoxy developed with coatings 
industry leaders. By utilizing protective 
coatings on their products, Kern Solar 
Structures prolongs the life of provided 
structures by decades, and also fi ghts 
pollution in the form of soil toxicity, which is 
becoming of greater concern for the solar 
industry as a whole.

Kern Solar Structures SpeedRaX feature the fastest install times as well as ease of use, further 
decreasing project timelines and expenses.

Overall Kern Solar Structures leads the industry in sustainability, optimizing the Design/build 
Cycle of solar structures, structure quality, and ROI over the lifetime of the project.
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From coast to coast, M Bar C Construction 
is proud to specialize in solar & non-solar 
carports, DSA structures, fabric & steel 
canopies, parking garages, and renewable 
energy solutions.

With 45 years of experience, M Bar C 
Construction has thrived in creating the 
most e� ective and innovative solutions to 
your commercial shade structure projects. 
We know your solar project is di� erent. We 
know your site is specifi c to you and your 
company. Therefore your solar carport 
solutions should be tailored specifi cally to 
the fi ngerprint of who you are, and where 
you are headed. At M Bar C Construction, 
our goal is to meet your company’s 
individual needs where you are at today, 
and where you are heading tomorrow.

If it’s made of steel and it covers from the sun, 
M Bar C Construction can build it. From carports to shade 
structures to parking garages, we meet the most demanding 
specifi cations for utility, durability, and cost-e� ectiveness. With 
approximately 500 megawatts of energy installed throughout 
our history and over 5 million square feet of structures installed 
across the nation per year, we are proud to be Solar Power 
World’s #3 Top Commercial Solar Power Contractor. How will 
your company build a better future today? We can help.  

M Bar C Construction

1770 La Costa Meadows Dr.

San Marcos, CA 92078

 (760) 744-4131

mbarconline.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 fi rst 
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 fi rst 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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Mudge Fasteners, Inc.

3050 Palisades Drive

Corona, CA 92880

(866) 829-7111

sales@mudgefasteners.com

www.mudgefasteners.com/solar

Family owned and operated since 
1975, Mudge Fasteners provides a 
large selection of fasteners, fastener 
tools and adhesives to customers in 
a broad range of industries. Mudge 
is a fastener source for businesses 
both small and large; locally, 
nationally and internationally.

Mudge Fasteners was the fi rst fastener distributor to o� er a dedicated program 
for the Solar Power industry. Over more than a decade working with hundreds of 
solar fi rms both domestically and internationally, Mudge is proud to have earned 
the distinction of being the Solar Fastener Expert. We proudly serve all segments 
of the Solar Power Industry, including Installers, Operations & Maintenance, 
Manufacturers and Distributors. Whether you’re looking for wire and cable 
management products, rooftop installation hardware, dependable 
adhesives and sealants, or performance panel coating, we carry the 
brands you can trust. In addition to leading solar hardware brands, 
we also o� er standard stainless steel solar fasteners for all PV 
installations. In fact, we stock over 60,000 di� erent types of 
solar fasteners in our warehouse! It is our commitment 
to customer service, on-time delivery, competitive 
pricing and quality products that has allowed 
us to grow and become the fastener source of 
choice for small businesses to large corporations 
nationally and internationally.
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Nine Fasteners, Inc. owns and distributes 
their proprietary line of stainless steel 
solar wire management clips. In addition 
to their standard line of wire management 
clips they also o� er customized solutions 
where needed. All of Nine’s clips are 
manufactured completely in the U.S. and 
all include rolled outer edges for maximum 
wire safety. All of Nine’s wire management 
clips are UL Listed for use within solar 
installations. 

Nine Fasteners, Inc.

 233A South Street

Hopkinton, MA 01748

United States

www.ninefasteners.com/index.html

Nine Fasteners was the fi rst  
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 fi rst manufacturer/distributor to 
receive UL compliance for use of their 
clips within a solar installation.
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A Powerful Partner in Your Corner

Panasonic has been pioneering solar 
power since the green revolution began. 
Starting with production of amorphous cell 
technology in 1975, no one has spent more 
time on solar R&D. In 1997, our HIT® modules 
introduced high-e�  ciency solar panels to the 
world.

Panasonic HIT® o� ers one of the most 
e�  cient solar modules available today, 
providing homeowners with decades of 
reliable sustainable power. Add EverVolt™, 
our intelligent battery storage solution, and 
Panasonic delivers the most complete solar + 
storage system under the sun. 

Panasonic Residential Solar

2 Riverfront Plaza 5th Floor

Newark, NJ 07102

na.panasonic.com/us/solar

At Panasonic, we are a leading supplier of batteries o� ering advanced cell 
manufacturing and product technologies, superior quality and one of the world’s 
broadest lines of rechargeable batteries. Its strength lies in its commitment to 
R&D and innovation. Unique Panasonic know-how has made its batteries thinner 
and lighter for use in devices like notebook computers and mobile phones.

Panasonic HIT® solar panels and EverVolt™ battery storage system help 
homeowners improve grid independence and save money with a fully 
integrated energy ecosystem that keeps their family powered up during 
outages and peak rate periods.

Today, Panasonic HIT® solar panels provide households of all sizes and lifestyles 
a� ordable renewable energy with zero emissions. With full support from 
one of America’s most trusted brands, Panasonic installers stand by their 
work and product with confi dence and support you through every phase of 
ownership. Our industry-leading warranty on HIT® solar panels covers product, 
performance, parts and labor for 25 years.

Let’s take your business to profi table new levels together.
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 Global Headquarters

660 Beta Drive

Mayfi eld Village, Ohio 44143

Telephone: 440.461.5200

Fax: 440.442.8816

Website: preformed.com

Email: info@plpsolar.com

Preformed Line Products (PLP)  mounting 
systems are backed by over 70 years of 
US manufacturing experience. EPCs and 
installers from coast to coast can depend 
on PLP’s high strength roof, ground and 
pole mount solutions along with our industry 
leading customer service and application 
support.

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 fi eld, PLP’s high-strength mounting 
solutions are engineered to exceed expectations. Many of our solar racking systems arrive 
pre-assembled for quick installation and are manufactured in the USA at our Albemarle, 
North Carolina facility.  PLP’s products are in 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™ — Residential
POWER MAX™ — Ballasted Commercial
Ballasted POWER RAIL™ — Commercial

Ground and Pole Mount Systems include:
Solar Carport — Commercial
POWER PEAK™ — Utility Scale, Commercial and Residential Kits
Ballasted POWER PEAK™
Multi-Pole Mounts (MPM-G2) — Commercial and Residential
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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Award-winning carport racking company, 
Quest Renewables, is regularly recognized 
for its innovative carport products and projects 
by Solar Power World and throughout the solar 
industry. 

Quest’s team is comprised of solar industry 
veterans and thought leaders, and its 
QuadPod™ solar canopies lead the industry 
in delivering the lowest total installed system 
cost, while delivering larger project sizes than 
traditional solar carports.

Quest’s solar canopies reduce overall project 
costs, increase installation speeds, and o� er 
safer construction. Quest has developed 
projects across the US, while maintaining 
the highest standards of quality. All system 
components are manufactured in the USA.

Lower project costs
Quest Renewables solar canopies allow 
solar developers and EPCs to develop 
projects with better profi tability. QuadPod 
solar canopies allow for the placement of 
more panels on any given site, increasing 
the overall energy output. During 
construction, Quest systems require half of 
the foundations and half of the labor time 
of traditional systems. Quest works with 
developers and EPCs to leverage local 
construction teams to reduce overhead and 
further improve project returns.

Faster installation
Quest Renewables’ QuadPod solar 
canopies enable rapid installation with a 
repeatable, straight-forward construction 
deployment process. QuadPod solar 
canopies require fewer foundations, and 
ninety percent of the construction activity 
takes place on the ground, signifi cantly 
increasing the speed of project completion. 
During the on the ground assembly of the 

Quest Renewables

75 5th Street NW

Atlanta, GA 30308

https://www.questrenewables.com

Leading Innovator of solar 
carport solutions

canopies, inverters and panels are mounted, 
and wiring and lighting is completed. 
The fi nal step in the construction process 
is lifting the system by crane for fi nal 
attachment to the foundations.

Safer construction
With over ninety percent of construction 
taking place on the ground, the construction 
team is more e�  cient. The overhead 

work is minimized, and worksite safety is 
optimized. Quest Renewables’ commitment 
to improving the total installation process 
results in more satisfi ed contractors, 
developers, and property owners.
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QuickBOLT

Corporate O�  ce

5830 Las Positas Road

Livermore, Ca 94551

844.671.6045

www.quickbolt.com

QuickBOLT has a wide range of innovative 
products for mounting solar panels onto 
residential roofs. We o� er solutions for 
Asphalt Shingle, TPO, EPDM, Tile, and 
Stone Coated Steel Roofs. All of our 
mounting solutions are code-compliant and 
UL Certifi ed.

Our revolutionary, patented QuickBOLT 
with Microfl ashing® has changed the way 
that solar is installed on Asphalt Shingle 
Roofs. It can now be installed on TPO and 
EPM roofs, as well.

We are constantly working to improve 
our products and coming up with ways 
to make the installer’s job easier by 
reducing installation time and cost. Our 
experienced team is available Monday 
through Friday from 7am to 5pm PST to 
answer any questions you may have. Check 
our website to fi nd when we will be at a 
tradeshow near you.

QuickBOLT changed the solar industry with 
the introduction of Microfl ashing®. As the 
Low Profi le QuickBOLT with Microfl ashing® 
began to take over the market, we looked 
for ways to improve this increasingly popular 
mounting system.

The QB2 was born out of our desire to 
create an error-proof and time saving 
installation system. The QB2 consists of 
only 3 components – an L-Foot, a Dual 
Drive Shoulder Screw, and our revolutionary 
Microfl ashing®. Not only does this simplify 
the installation process, it cuts down installation time by 50%. The 
Dual Drive Shoulder Screw doesn’t leave any room for error when it 
comes to Microfl ashing® compression. Once the Screw is secured, the 
Microfl ashing® is fully compressed to the roof.

The QB2 has passed all of its water tests with and without sealant. 
This means that using sealant is now the installers choice. To take this 
advancement even further, we are introducing our new Minifl ashing™ 
system which eliminates the need for sealant altogether.

Our QuickBOLT with Microfl ashing® system has been tested on TPO and 
can now be installed on Asphalt Shingle, TPO, and EPDM roofs. 

QuickBOLT is focused on what is important to the installer. The 
improvements and upgrades we have made to our mounting systems 
have resulted in the fastest, simplest, and most e�  cient QuickBOLT 
design yet. We will continue to roll out new products designed to help 
installers save time and money up on the roof.

The Fastest, Simplest, Most 
E�  cient QuickBOLT Design Yet

                   1  • 2020       SOLAR POWER WORLD 8 5



solarpowerworldonline.com/leadership

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020

Energy Anywhere with RBI Solar
From ground mount, single-axis tracker, roof mount, carport, and landfi ll 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’ sta� . RBI Solar is one of few 
racking companies in the industry which o� ers a wide variety of possible foundation 
solutions to meet the site-specifi c 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 is looking to better serve our customers in 2020, with the additions of 
the Sunfl ower® single-axis tracker and Dahlia® fi xed-tilt ground mount systems. The 
Sunfl ower® was engineered to accommodate variable slope tolerances, helping reduce 
the costs of civil work that will need to be performed prior to installing the system. The 
Dahlia® is a 4-high portrait fi xed-tilt ground mount system that has been designed with a 
low clearance and tilt angle in order to maximize the amount of PV that can be deployed 
on a given site. The Dahlia® has the highest Ground Coverage Ratio (CGR) of any fi xed-tilt 
ground mount system in the marketplace. 

Corporate Headquarters

6715 Steger Dr.

Cincinnati OH 45237 

Telephone: 513-242-2051

Fax: 513-242-0816

E-mail: info@rbisolar.com

rbisolar.com

Vote for RBI Solar — 2020
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-e� ective and e�  cient solar 
mounting systems in the industry. 
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Rolls Battery Engineering

1 Station Rd

Springhill, NS B0M 1X0

Canada

www.rollsbattery.com

ROLLS PREMIUM DEEP CYCLE 
LEAD-ACID BATTERIES

Since 1959, Rolls Battery premium deep 
cycle batteries have o� ered dependable, 
long-lasting energy storage in a wide range 
of voltage and capacity options. Chosen by 
Renewable Energy professionals around 
the world, Rolls traditional fl ooded and 
sealed AGM & GEL models o� er solutions 
for use in small to large-scale o� -grid and 
backup power applications. Rolls batteries 
are built with high-quality materials, 
including heavy plate construction and 
durable case designs, and are backed by 
an industry-leading manufacturer warranty 
and reputation for quality and performance 
that’s spanned over six decades. With a reputation spanning over six decades, Rolls fl ooded & AGM & GEL deep 

cycle models are chosen by battery distributors, dealers and Renewable Energy 
industry professionals seeking dependable energy storage solutions with 
exceptional cycle life. Rolls Renewable Energy product line o� ers a wide range of 
voltage and capacity options for use in small to large-scale o� -grid and backup 
power applications. Rolls full o� ering of deep cycle models consistently perform 
and the premium Series 5000 lineup o� ers a unique modular cell construction and 
dual-container design for added durability and fl exible transport & assembly options 
when required. 

Rolls continued success in the industry has been driven by the consistent quality 
and performance of products and customer satisfaction. Recognizing that product 
knowledge, outlining maintenance expectations and encouraging customers 
to work with quality, skilled and trained installers who understand the products 
they sell has also contributed to the success of the brand. Understanding that 
product performance ultimately depends on proper installation and ongoing care, 
Rolls has committed to providing support and facilitating technical training for 
industry professionals who choose and work with their batteries. These training 
opportunities provide valuable product knowledge which allows Installers to 
confi dently and properly size and install systems that meet and exceed the 
performance expectations of their customers.
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 8750 Walker Rd

Colorado Springs, CO 80908

http://www.s-5.com

S-5!®: Engineered metal roof 
mounting solutions
In 1992, S-5! fi led its fi rst patent for 
ground-breaking, non-invasive methods to 
a� ordably 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! di� erent is sticking to our 
core competencies. We know metal roofs! 
Rather than re-invent solutions for other roof 
types, we consistently o� er 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 roofi ng 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 di� erent 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 roofi ng 
while preserving roof integrity.

When track record, installation ease, product integrity, 
economic value and true technical competence are the objectives, S-5! o� ers metal 
roof attachments the right way™ - for any metal roof, every time.

PVKIT 2.0 Protea Bracket

PVKIT Edge Grab
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Bringing innovation to PV 
testing solutions
The Seaward 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 fi rsts.

Our market-defi ning 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 certifi cation, Seaward has you 
covered.

Seaward Group USA
6304 Benjamin Road, Suite 50

Tampa, FL 33634

Tel: 1.813.886.2775

Email: sales@seaward-groupusa.com

www.seaward-groupusa.com/solar

By combining cost e� ective and e�  cient 
test equipment with a high level of customer 
care and industry knowledge, Seaward leads 
the way in PV test and measurement whilst 
actively supporting the North American solar 
community.

All of our users are o� ered free online 
training in solar PV commissioning and O&M 
techniques, as well as extensive after sales 
support. 
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Leader In Solar 

Inventing Simple isn’t just a slogan to us, it’s a way of life. Using simple plug- 
and- play ideology , we revolutionized solar installations in 2003 with our 
Interconnect System™. Our harnessing system is now the gold standard EPC’s 
use around the world. By using simple ideas, we are making solar energy a 
more a� ordable and clean power source for future generations.  

Making use of the Shoals in-line fuse and 
wire welding manufacturing process, we 
can o� er a site that is free of DC string 
combiners, all of the load is combined in the 
large conductors that typically run between 
the string combiner and the inverter. No 
need to trench for DC feeders or hang string 
combiner boxes. And when booted with BAC 
connector, the entire array is plug-and-play, plug in the panel strings, plug into 
the inverter. 

The BLA combines the function of: 1- cable assemblies, 2- combiner boxes, 
3- external fuses, and 4- re-combiners. Factory manufactured and quality 
guaranteed, the BLA eliminates fi eld O&M torquing needed in combiner 
applications. When you need to disconnect the power in the fi eld or make a 
parallel connection, the BLA disconnect box can provide the ability to work on 
most connections within the PV array. The BLA (Big Lead Assembly®) takes all 
the guesswork out of wiring your solar fi eld.

Shoals is a leading manufacturer of 
balance of systems solutions. Through 
innovation and diversifi cation Shoals has 
grown exponentially since its founding in 
1996. Shoals maintains a diverse portfolio 
of PV balance of systems products, 
including combiner/re-combiner boxes, 
master fuse boxes, custom harnessing 
solutions, junction boxes, PV wire, in-
line fuses, racking and PV monitoring 
solution.

Shoals Technologies Group

1400 Shoals Way  

Portland, TN 37148  

(615) 451-1400

https://www.shoals.com
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Snake Tray is a leading designer and 
manufacturer of cable management 
solutions for commercial and utility 
grade solar installations. Snake Tray 
products are specifi cally designed with 
features to substantially reduce the cost 
of construction. Key features include the 
open air design to eliminate the need to 
de-rate cables thus reducing the volume 
of conductors required to carry the 
same wattage of energy. Snake Tray’s 
engineering know-how helps customers 
develop the ideal solution for their 
projects. 

INNOVATING CABLE MANAGEMENT FOR SOLAR 

Snake Tray has been designing and 
manufacturing cable management solutions 
for over twenty-two years in a wide range 
of industries including solar. Our patented 
products are created to lower labor and 
material costs.  Leading corporations, 
organizations and government agencies 
across the globe rely on Snake Tray for their 
cable management requirements.  Products 
are made in the USA.

Snake Tray

291 Skip Lane

Bay Shore, NY  11706

www.snaketray.com 

                   1  • 2020       SOLAR POWER WORLD 9 1



solarpowerworldonline.com/leadership

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

L E A D E R S H I P  I N S O L A R E N E R G Y 20202020
Industry leading mounting 
solutions for every roof
SnapNrack originated as an innovator in 
the solar mounting industry and continues 
to lead the market with e�  cient labor 
savings solutions. SnapNrack o� ers the 
most comprehensive set of systems 
for residential solar with its Ultra Rail 
System and new RL Universal System. 
The industry’s largest suite of wire 
management accessories such as junction 
boxes, wire clamps, and wire clips help to 
create a high quality solution. They were 
the fi rst mounting company to produce 
aesthetic-focused products such as the 
Array Skirt and Universal End Clamp that 
renders the system invisible underneath 
the modules. SnapNrack provides intuitive 
products that are simple to install with 
quality that lasts, making it the preferred 
choice of solar professionals.

775 Fiero Lane

Suite 200

San Luis Obispo, CA 93401

www.snapNrack.com

SnapNrack is a company built by installers for 
installers with ease of install the priority of every 
product design. They were the fi rst solution to o� er single tool installation and 
still only require a 1/2” socket for all products. They were the fi rst to o� er roof 
mounting solutions without the need for rubber gaskets and continue to do so 
with Umbrella sealing technology utilized in Ultra Rail and RL Universal. 

Recognizing a major industry need for streamlined wire management, SnapNrack 
created the fi rst wire clamps and junction boxes that integrate with the mounting 
system and expanded that o� ering with new products like 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 fi rst end clamp 
available that renders the mounting system invisible underneath the array. 

SnapNrack works closely with all their 
customers to understand their needs 
so they know that no single solution 
is going to be the right fi t for every 
installer. That is why they are proud 
to provide their largest product line 
ever with the introduction of the new 
RL Universal Roof Mount System. 
RL Universal takes railless mounting 
to the next level by listening to the 
needs of installers and improving 
on existing railless systems in every 
way. Customers can be certain they 
will fi nd a solution necessary for the 
needs of their business when they 
turn to SnapNrack for their Solar 
Mounting Solutions.
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Leading Developer and 
Manufacturer of BOS Products

SolarBOS is a leading developer and 
manufacturer of Balance of System 
products. Deep understanding of PV 
systems and experience in design and 
manufacturing make SolarBOS the 
preferred BOS provider for installers and 
engineers alike. In addition to a wide array 
of standard products, SolarBOS excels 
in o� ering custom solutions for all solar 
integrators, regardless of the size of the 
project. All products are made in the USA 
and listed to UL standards. 

Drawing on years of experience in designing and manufacturing of electrical Balance 
of System products, SolarBOS is ideally positioned to be the preferred solutions 
provider and resource for EPCs, developers, installers, and engineers. The ultimate 
goal is giving our customers the winning edge to succeed in the ever-changing 
renewable energy industry. 

Since its inception in 2004, SolarBOS 
has designed and perfected many BOS 
solutions, including DC and AC Disconnect 
Combiners and Recombiners, Arc Fault 
Circuit Interruption (AFCI) Combiners, Rapid 
Shutdown solutions, and Wire Harnesses 
and Overmolds. The focus on developing 
reliable, innovative and cost-e� ective 
solutions has been the company’s driving 
force over the years.

SolarBOS always has and always will be 
focused on its customers and their needs. The 
business model is very simple: deliver reliable, 
cost-e� ective, well-designed products that 

fi t customers’ needs, and then 
back them up with knowledgeable 
salespeople, excellent customer 
service, and quick turnaround on 
orders. This exceptional front-end 
service combined with tested 
quality manufacturing systems 
shows SolarBOS’ continued 
commitment to meet and exceed 
its customers’ expectations. 

SolarBOS 

310 Stealth Ct

Livermore, CA 94551

United States

http://www.solarbos.com 
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Sungrow Power Supply Co., Ltd 

PHONE +86 551 65327834

info@sungrow.cn

www.sungrowpower.com

Sungrow Power Supply Co., Ltd 
(“Sungrow”) is the world’s most bankable 
inverter brand with over 100 GW installed 
worldwide as of December 2019. Founded 
in 1997 by University Professor Cao Renxian, 
Sungrow is a leader in the research and 
development of solar inverters, with the 
largest dedicated R&D team in the industry 
and a broad product portfolio o� ering 
PV inverter solutions and energy storage 
systems for utility-scale, commercial, 
and residential applications, as well as 
internationally recognized fl oating PV 
plant solutions. With a strong 22-year track 
record in the PV space, Sungrow products 
power installations in over 60 countries, 
maintaining a worldwide market share of 
over 15%. Learn more about Sungrow by 
visiting www.sungrowpower.com.

Sungrow has been engaged in new energy 
power generation for more than 22 years. Our 
products and services cover more than 60 
countries. Sungrow is a leader in the research 
and development of solar inverters, with a broad 
product portfolio o� ering PV inverter solutions 
and energy storage systems for utility-scale, 
commercial, and residential applications, as 
well as internationally recognized fl oating PV plant 
solutions.

As a leader of innovation in the solar industry, 
Sungrow possesses the largest R&D team in the 
industry which consists of over 1000 employees. 
The Company has also invested its own in-house testing center approved by UL, 
CSA, TÜV Rheinland, and TÜV SÜD. In 2019, Sungrow launched the world’s largest 
inverter factory, once fully operational, the global annual production capacity will 
reach 50 GW, including 3 GW of India factory.

O� ering a wide range of solutions and services, Sungrow is committed to 
providing clean power for all and is steadfast in its e� orts to becoming the 
global leader of clean power 
conversion technology. 
Sungrow now is the largest 
supplier of string and central 
inverters in the Americas and 
accelerate its global step in 
fulfi lling the mission of 
“Clean power for all”. 

Learn more about Sungrow 
by visiting 
www.sungrowpower.com.
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SunModo, meaning “the way of the sun,” 
is a private U.S. company headquartered 
in Vancouver, Washington that is focused 
on innovative racking and mounting 
solutions for professional installers in the 
fast-growing solar industry. Energized by 
a desire to make solar installation easier, 
more reliable and more a� ordable, our 
solar racking solutions are at work in 15 
countries, and from Hawaii to Connecticut. 
Our commitment to innovation can be 
seen across our entire product line, which 
includes 20 industry-shaping patents.

Racking partner of solar professionals

Mounting equipment have a signifi cant bearing on the speed and reliability of solar 
installation.  At SunModo, we are constantly engineering new mounting solutions to make 
solar installation easier, more reliable and more a� ordable. 

SunModo’s innovations range from solving simple challenges to creating new applications. 
The EZ Roof Mount became a basic component for watertight rooftop installations. The 
SunShield™ transforms awnings into power-generating solar systems. Most recently, SunModo 
introduced the improved SunTurf® line after many years of fi eld experience with SunBeam®, 
the industry’s most popular elevated system that helps installers with the challenges of having 
to navigate obstacles on the roof or ground.  

What sets us apart: We respect the installer. We think of our business as getting you on and o�  
the roof or job site quickly with innovative, reliable racking solutions that perform fl awlessly for 
years and years with no callbacks. 

Together, let’s harness the sun to power our world.
SunModo

14800 NE 65th Street

Vancouver, WA 98682

www.sunmodo.com
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POWER BUSINESS 
IN THE NEW YEAR
Immerse yourself in the next era of energy at the 
first major solar + energy storage event of 2020

• Connect during lively networking events and on our
dynamic exhibit floor

• Discover cutting-edge products, technologies, and solutions

• Learn from industry experts, trailblazers, and policy makers

Intersolar North America is the premier solar event that brings
together innovators and decision makers. 

VISIT
to get attendee and 

exhibitor information!

intersolar.us/spw

Learn more at intersolar.us/spw



NO MUss. no Fuss.

®

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

combiner boxes
field o&m 
torquing
cable trays
trenches
re-combiners

The first and only above-ground, 
patent-pending system that does not require 

combiner boxes or in-array trenching, and can 

offer $avings in the field up to 62.5%

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