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SPW is here for you in this time of change

I DON’T HAVE ANY sage advice to give you 
at an unprecedented time like this. I originally 
planned to tell you about my time at the 
NABCEP Continuing Education Conference 
— about the practical knowledge that was 
shared at that event through sessions and 
networking. People were supposed to leave 
St. Charles, Missouri, in March with NABCEP 
education credits, but the event was subject 
to early COVID-19 cancellations. 

When interacting with another person 
outside of your home could be a risk to your 
health and the health of those around you, 
it’s best to hunker down if you’re able. But 
solar installers have been deemed essential 
workers in most states, and I’m glad to have 
heard many companies are incorporating 
social distancing and extra sanitizing 
measures into installs. 

So, instead of o� ering some newfound 
knowledge, I’ll o� er you some practical 
advice. While industry events like NABCEP 
CE have been canceled or rescheduled, 
there are still opportunities to come out of 
the coronavirus pandemic with new solar 
expertise. There’s a wealth of individual 
companies and solar organizations o� ering 
online resources (especially NABCEP) to keep 
installers up to scratch. 

Search for your preferred racking, 
inverter or panel manufacturers, and it’s likely 
that they’ve started a webinar, podcast or 
online course. Everyone across the industry is 
trying to stay engaged in any way they can. 

Do what you must to stay healthy, 
and if you have the time and energy, seek 
out webinars (like the ones we host on 
solarpowerworldonline.com) and online 
coursework. Meeting someone in-person is 
always preferable when you’re exchanging 
ideas, but lots of good information is now 
being shared online instead. If coronavirus 
levels out, NABCEP CE is rescheduled for 
July 6-9 in St. Charles. But for the time being, 
installers can earn credits from home at 
nabcep.org.

Every issue of Solar Power World gives 
our readers the latest in solar news and 
installation guidance, from the comfort 
of their homes — or hopefully at 
least 6 ft from other people. This 
month’s issue is focused on 
solar O&M, with stories from 
us covering proper panel 
cleaning, mounting inverters 
on carports and keeping 
animals away (or near) 
solar arrays. Plus, there’s 
an entire special section of 
stories from O&M industry 
experts. So, read on, and be 
sure to wash your hands. SPW
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Install Rapid Shutdown with confi dence and at a lower cost. 
The systems are engineered and UL certifi ed to work together. 
Delivered and supported by a company you can count on – CPS.
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855-584-7168

READY TO HIT THE GROUND RUNNING?

We Have Rapid Shutdown 
Solutions for You.

CPS + TIGO
Communicate directly with Tigo TS4 
models. TS4 models snap directly 
onto standard module frames. 

CPS + NEP
The NEP 4-to1 device saves cost, while 
module-level monitoring can provide 
increased safety and service benefi ts.

CPS + APSMART
APSmart RSD models are easy 
to install using an elegant clip-on 
frame mount.

Integrated directly into the CPS 25, 50 and 60kW 
inverter wire-boxes, all Rapid Shutdown Solutions 
communicate using PLC signaling. All solutions have 
been tested as a system, are UL certifi ed, and meet 
NEC 2017 PVRSS.
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For even some of the dirtiest 

solar panels, all you need is water 

and a little elbow grease to get 

them clean. Many companies 

caution against using various 

soaps as they can cause fi lthy 

problems later on. 

Photo courtesy Premier Solar Cleaning
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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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Avoided transmission 
costs are now factored into 
the value of solar across 
California.

Florida PSC unanimously 
approves largest community 
solar program in the country
Tallahassee, Florida
The Florida Public Service 
Commission unanimously approved 
Florida Power & Light’s nearly 
1.5-GW community solar program, 
which will be the largest in the 
nation. Thanks to advocacy e� orts 
by Vote Solar and SACE, there 
will be a carve-out for low-income 
customers to be able to participate 
in the program.

3

New Jersey’s SREC program o�  cially 
closed April 30, 2020
Trenton, New Jersey
New Jersey’s SREC program closed on 
April 30 after hitting the cap of solar power 
generating 5.1% of electricity sold in the 
state. The program will be replaced in two 
phases; fi rst the already-adopted Transition 
Incentive Program (TRECs) and then 
the Successor Program currently under 
development. 
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New York creates fi rst-in-nation 
O�  ce of Renewable Energy Siting
Albany, New York
New York included signifi cant solar 
legislation as part of its state budget in 
the midst of COVID-19 to help jumpstart 
the clean energy industry and fi ght 
climate change as part of recovery 
e� orts. The new law creates a fi rst-in-the-
nation O�  ce of Renewable Energy Siting 
to streamline siting and construction of 
clean energy projects.

Governor Northam signs Virginia 
Clean Economy Act for 100% clean 
energy by 2045
Richmond, Virginia
Governor Ralph Northam signed the 
Virginia Clean Economy Act that sets a 
goal of a 100% carbon-free state by 2045 
and sets in motion other clean energy 
provisions related to the Green New Deal. 
Energy companies must now pay penalties 
for not meeting renewables targets, with 
part of that revenue funding job training and 
renewable energy programs in historically 
disadvantaged communities. 
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Massachusetts doubles 
SMART solar program 
capacity to 1.6 GW
Boston, Massachusetts
The Massachusetts Department 
of Energy Resources (DOER) 
doubled capacity of its SMART 
solar program to 1.6 GW. 
Advocacy group Vote Solar 
called for the state to create 
specifi c low-income solar pro-
grams. DOER began accepting 
new SMART applications on May 
18, 2020.

Kansas Supreme Court strikes 
down extra fees for solar 
customers
Topeka, Kansas
The Kansas Supreme Court ruled 
utilities can’t charge customers who 
generate their own power more than 
customers who don’t. The court called 
utility demand charges for solar owners 
“price discrimination,” thus overruling 
the charges approved by the Kansas 
Corporation Commission in 2018.
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RENEW Wisconsin becomes 
official SEIA affiliate
Madison, Wisconsin 
The Midwest gained another SEIA 
affiliate through RENEW Wisconsin. 
SEIA’s CEO Abigail Ross Hopper 
said Wisconsin has the potential to 
become a regional solar leader as 
recovery from COVID-19 begins. SEIA 
now has 18 state affiliates.

Governor Inslee vetoes part of 
solar recycling bill
Olympia, Washington
Governor Inslee signed Washington 
state’s groundbreaking solar 
recycling bill, but vetoed the section 
that would establish a task force to 
create a report on recycling methods. 
In his veto letter, he wrote that the 
report can be delayed due to the 
“rapidly changing budget outlook” as 
a result of COVID-19. 
 
California PUC agrees to factor 
in avoided transmission costs 
when valuing solar
Sacramento, California
In a victory for the solar industry, 
the California Public Utilities 
Commission agreed to include 
avoided transmission costs as part 
of the Avoided Cost Calculator 
valuation of solar for all three major 
investor-owned-utilities in the state. 
Solar and other distributed resources 
help lower the peak electricity load, 
reducing the need for utilities to build 
new transmission.

California clarifies that solar and 
energy storage installers are 
essential workers
Sacramento, California
The California Energy Commission 
(CEC) clarified that the statewide 
COVID-19 orders identifying essential 
electricity industry workers include 
solar PV and energy storage 
installers. The CEC also said it 
supports local enforcement agencies 
continuing to permit building 
construction and energy projects, 
including PV and battery storage 
installations. 

We have modules availability
• AXIblackpremium 310-325MH/120S
• AXIpremium 380-400M/144S
• AXIpremium BLK 320-330/120S

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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permeable fencing: 

with

how to
balance
wildlife
solar arrays

pigeon evictions &

SOLAR systems are 
supposed to have 

a symbiotic relationship with 
nature, producing zero-emission 
energy harnessed from the sun 
itself. But sometimes animals can 
get too comfortable underneath 
panels, inside equipment or near 
photovoltaic arrays and cause 
problems that could result in 
expensive repairs. Small animals 
like mice or squirrels could 
chew through wiring, causing 

system malfunctions and possibly 
electrical fires. And removing 
nesting squirrels from under a 
rooftop array isn’t as easy as it 
sounds.

Precautionary product 
solutions can be installed to 
prevent animals from getting 
underneath rooftop solar panels, 
while still allowing proper airflow.

Conversely, certain ground-
mount solar developers want 
some animals to be free to pass 

through solar sites in remote 
locations to reduce the site’s 
environmental impact. Animal-
friendly fencing makes these 
crossings possible.

Critter control on rooftop solar
Flush-mount solar projects on 
pitched rooftops leave only a 
few inches of space between the 
panel and roof covering. Often 
it’s not enough room for even 
an installer to reach underneath, 



but small animals fi t snugly and fi nd 
safe shelter there. Nesting animals 
can cause additional stress to system 
wiring.

Covering the gap entirely would 
cut o�  necessary airfl ow underneath 
panels to maintain a proper system 
temperature, but there are products 
that block animal entry while still 
allowing the right amount of air to get 
through.

One option is SolaTrim, an 
aluminum critter guard that adheres 
to the border of rooftop solar 
arrays. Company founder Bob Smith 
previously worked for SolarCity and 
found there was a need in the market 
for solar pest abatement products 
after fi nding systems ruined by animals 
nesting beneath solar panels and 
chewing through wiring.

“Pests aren’t a problem until you 
get an infestation,” said Teresse Taylor, 
director of business development 
at SolaTrim. “Until [installers have] 
actually incurred the cost of a truck roll 
and new materials being sent out to 
mitigate pest infestation, it’s kind of an 
afterthought. It’s really important that 

everybody be aware of the fact that 
this is costing tens of thousands of 
dollars for some companies.”

SolaTrim was designed to work 
across all pitched rooftop racking. 
The critter guard comes in 48-in. 
by 6.75-, 5.5- or 4.5-in. rolls with a 
foam tape backing. It’s installed by 
wiping down the contact surface of 
the panel/racking with the provided 
acetone wipes, removing the foam 
tape backing and pressing the 
underlying adhesive to the solar 
panel frame. SolaTrim uses 3M’s VHB 
Tape, which should be applied at or 
above 40°F to properly bond with 
the racking. The company says it will 
remain attached in all climates.

If an installer needs to get 
underneath a panel after SolaTrim has 
already been installed, they must cut a 
section of SolaTrim and replace it with 
leftover guard.

Omni Rooftop Systems carries 
Omni-Clip, a click-in-place device that 
has attachments for snow retention, 
lightning protection and pest abatement 
for residential solar systems. Founder 
Todd Kuchman also worked for SolarCity, 
and found many Colorado solar systems 
experienced issues related to the large 
pigeon and squirrel population in the 
state. He then devised a critter guard for 
rooftop arrays made of PVC piping and 
fencing.

pests aren’t a problem until you get an 
infestation... it’s really important that everybody 

be aware of the fact that this is costing tens of 
thousands  of dollars for some companies.

SolaTrim is an animal abatement 
solution that can be cut to length, bent 
around corners and attached to the 
panel frame of residential solar projects 
using an adhesive. SolaTrim
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Now, a few years and redesigns 
later, the Omni-Clip is a zinc alloy 
device that holds a galvanized fence 
around the perimeter of a rooftop 
array. The clip itself has two arms, both 
designed to slide and click onto the 
L-shaped lower lip of a solar panel 
frame.

Once the clips are in place, the 
fence is aligned and set into the 
exposed ends of the device, then a 
second piece slides in front of the 
fence to lock it into place. The standard 
height for the fencing that comes with 
Omni-Clip is 5 in., but larger sizes can 
be requested.

“If you have the right height and 
you don’t have to make any cuts or 
snips, for 99% of your application, 
you’re literally just lining up one of the 
grids,” Kuchman said. “It holds it in 
there for as long as you want, but if you 
ever had to service it, you simply undo 
the lock and the fence 

comes free and you can reuse everything a 
thousand times if you wanted to.”

Omni Rooftop Services o� ers installation 
services for the Omni-Clip, as well as pigeon 
and other pest evictions, where technicians will 
take a solar array apart and remove any animals 
and their nests.

“It’s a proactive measure to never have 
issues, noise, feces — everything,” Kuchman 
said. “There are some potential pitfalls to not 
having that protection on and the peace of 
mind to know you’re not going to have noisy 
neighbors living above you rent-free.”

Keeping ground-mount projects open to wildlife
Ground-mount solar systems tend to have 
fewer issues with animals than their rooftop 
counterparts. Rodents might nest in conduit 
boxes, birds sometimes defecate on panels and 
deer can get caught in boundary fencing, but 
“those were exceptions, rather than the rule,” 
said John Morrision, SVP of U.S. operations for 
solar developer Ecoplexus.

Commercial- and utility-scale solar projects 
can occupy hundreds of acres of land that 
animals used to freely traverse. Ecoplexus 
and other solar developers are committed 
to keeping that land open to animals using 
permeable fencing.

“Quite honestly, we’re encouraging wildlife 
on the farms,” Morrison said. “The fencing that 
we put in, we’re making sure there are openings 
large enough for small animals to pass through.”

Morrison initiated more ecological practices 
into Ecoplexus’s solar projects, like replanting 
pollinator-friendly and native vegetation. The 
company started using wildlife-friendly fencing 
about three years ago. Certain brands of fencing 
have openings that permit small- to medium-
sized species onto the site, while keeping larger 
animals that could damage equipment, like deer, 
coyotes and bears, away.

This type of fencing is fi xed-knot wiring 
known as deer mesh. The bottom section of the 
fence has an extra set of vertical wires originally 
designed to keep baby deer from passing 
through. However, on solar sites, the fencing 

Quite honestly, 
we’re encouraging 

wildlife on the 
farms. The fencing 

that we put in, 
we’re making sure 

there are openings 
large enough for 
small animals to 

pass through.

A fox is caught on a 
trail camera passing 
through permeable 

fencing on Pine 
Gate Renewables’ 
HCE Moore solar 

facility in Aberdeen, 
North Carolina. The 

Nature Conservancy 
in North Carolina
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A fox is caught on a 
trail camera passing 
through permeable 

fencing on Pine 
Gate Renewables’ 
HCE Moore solar 

facility in Aberdeen, 
North Carolina. The 

Nature Conservancy 
in North Carolina

has been installed upside down, with the vertical 
wiring at the top, leaving larger openings on the 
bottom for smaller animals, while keeping larger 
ones out.

The animals that can access the site, like 
raccoons and foxes, are natural predators to small 
mammals that could nest in junction boxes and 
cause wiring issues. In theory, allowing these 
animals onsite would curb the rodent population in 
those areas, said Liz Kalies, director of science for 
The Nature Conservancy in North Carolina (TNC).

 “Assuming clean energy is a good land use, 
why not go even further and let’s make this a 
habitat, let’s make this pollinator-friendly,” she 
said. “That’s where we started to work on this idea 
that these sites can be used by wildlife, instead 
of just being an area of turf grass, and everything 
stays out.”

TNC published a whitepaper for developers 
called “Principles of Low Impact Solar Siting 

and Design,” designating areas of the state with 
high biodiversity and asking solar companies 
to site projects elsewhere. In North Carolina 
alone, 40,000 acres are already occupied by 
solar arrays, with more projects in development. 
TNC, the North Carolina Pollinator Conservation 
Alliance and the North Carolina Fish and Wildlife 
Service’s Wildlife Resources Commission have 
been working with solar developers in the state to 
establish practices to ensure their solar projects 
are less ecologically disruptive.

“Things like unfenced wildlife corridors and 
other things that I think we’ll be experimenting 
with as solar continues to grow at the rate it’s 
growing, as facilities themselves start to become 
larger,” Kalies said. “There’s a lot of room to keep 
thinking about how to, on one hand, minimize 
impacts to wildlife and the environment, and on 
the other hand, use these places to create habitat 
and benefits to nature and to people.” SPW
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THINK Commercial Grade Systems
Solar Snake Tray®

• Hand bendable to navigate obstacles
 • Lobster trap design secures cables
 • Built-in mounting rings for quick installations
 • Maintains NEC code compliance

 Solar Snake Max™
 • Snap together components cut the   
  installation time by 50%

 • Maintains NEC Article 310.15 for proper  
  cable separation. No need to derate cables

 • Mounts quickly to any style of vertical pilings  
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  mounting hooks
 • Snaps closed to secure cables
 • Multiple con gurations available
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pushes forSEIA
deadline extensions and direct pay

 to save the solar industry

Abby Hopper and SEIA have 
been on a virtual listen-

ing tour since COVID-19 began. 
The group set out to gather all the 

information possible from every sector 
of the solar industry in order to devise a 
policy plan to keep the industry alive dur-
ing this devastating time.

“Companies have been generous with 
their time and really sharing their stories, 
and I can tell you I’ve read every one of 
them. They're heartbreaking," said Hopper, 
president and CEO of SEIA. 

She and SEIA have heard a few con-
sistent themes that led the group to craft its 
federal policy priorities to get the industry 
through the COVID-19 pandemic.

First, companies are having a more dif-
fi cult time using the solar Investment Tax Credit 
(ITC). The ITC requires a tax equity appetite to 
be useful, but in this uncertain economy where 
businesses are shuttering and over 30 million 
people are unemployed as of May 1, the tax 
equity market is constricting, Hopper said. 

“We have this very important tax credit that 
helps fi nance our projects, and we're not really 
able to use it," Hopper said. 

To solve this problem and make sure compa-
nies are still able to use the incentive, SEIA’s ask-
ing Congress to allow a direct pay option in lieu of 
the tax credit. Directly paying out the 26% credit to 
solar homeowners, developers or other stakehold-
ers can help projects move forward.

Next, the solar industry is asking for more time 
to use the current ITC percentage and safe harbor 
clause.

The initial 30% ITC began stepping down this 
year. With stay-at-home orders and other roadblocks 
now slowing down projects, the solar industry likely 
won’t be able to take advantage of the 26% ITC in 
2020. As a result, SEIA is asking Congress to push 
out the stepdown deadlines.

“Congress clearly intended us to have the benefi t 
of this year, so let's push out the deadlines a bit so 
that we can have the [26%] benefi t of this year when 
businesses are back and up and running,” Hopper 
said. 

SEIA is also asking Congress and the Depart-
ment of the Treasury for a safe harbor extension 
for companies that relied on it but might not have 
received their safe harbor equipment in the 105-day 
window due to COVID-related manufacturing or ship-
ping delays. 

"Obviously, delays that were way outside of 
anyone's control and completely unanticipated have 
happened,” Hopper said. 

The group is encouraging solar companies of 
all sizes to tell their stories to lawmakers and push 
for the policies the industry needs to get through the 
crisis and save jobs. 

State priorities
On the state level, SEIA worked to get solar construc-
tion and O&M classifi ed as “essential work” under 
federal and state stay-at-home orders. The group suc-
cessfully got solar incorporated in the Department of 
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Homeland Security’s essential work guidance 
that many states adopted. 

SEIA’s also been working on an even more 
localized but deeply important issue — keeping 
solar permitting moving. Many local building 
o�  ces have closed or switched to remote work, 
making on-site solar permitting often impos-
sible. SEIA has created a nationwide database 
of AHJs showing whether they're still accepting 
applications and issuing permits. The group is 
working to help AHJs move solar permitting 
online.

“We've been working on online permitting, 
but this crisis has accelerated that work,” Hop-
per said.

NREL's free, soon-to-come SolarAPP is a 
key part of this transformation. The online tool 
o� ers a standardized way for AHJs nationwide 
to ensure the code-compliance and safety of 
solar projects.

SolarAPP became available for AHJs and 
contractors to test in May and will begin full 
pilot integration with AHJ software and systems 
in the summer, according to Je�  Cook, renew-
able energy policy and market analyst for NREL. 
A widespread launch is planned for October 
2020.

Solar’s role in economic recovery
Hopper said Congress should provide relief for 
the solar industry because it can help lead the 
economy out of crisis.

“We've proven it before. We've shown that 
if we invest in solar, the market will respond. Pri-
vate investment will come if we provide some 
market signals,” she said.

Solar is a job creator as well as a way to 
expand the local tax base at a time when states 
and localities are seeing rapidly declining con-
tributions from closed businesses, Hopper said. 
And maybe most importantly, solar is also a tool 
for fi ghting the other crisis the world is facing: 
climate change. 

“We don't have to choose between these 
things. We can actually achieve both a solution 
to the climate crisis, a solution to the declining 
local revenue, a solution to unemployment, a 
solution to a constriction of private deployment 
of capital, in one industry,” Hopper said. “And 
that's pretty remarkable.” SPW

We’ve proven it before. We’ve 
shown that if we invest 

in solar, the market will 
respond. Private investment 

will come if we provide some 
market signals.

NREL
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No room for solar on your 
high-rise? Seek out a

parking deck
Locating open surfaces that can host 

solar arrays large enough to 
o� set a substantial amount of energy can be a challenge 
in cities. Often, rooftops are riddled with obstructions like 
HVAC units, and there isn’t enough roof surface on high-
rises to build a solar system that could o� set signifi cant 
electricity use — not to mention the added challenge of 
lifting equipment to that height. 

Instead of subscribing to solar systems built outside 
the city for energy credits, solar EPC SunGreen Systems 
of Pasadena, California, has found some luck with urban 
installs by putting long-span solar carports atop multi-level 
parking decks. 

“It’s very di�  cult to o� set a high-rise building, because 
you don’t have that rooftop to square footage fl oor area 
that you normally do with a warehouse or manufacturing 

facilities,” said Alex Deeter, sales and marketing engineer, 
SunGreen Systems. “It’s rare that you get these large open 
areas with parking garages in order to o� set that load and 
actually be able to use the renewable energy option.”

In several cases, SunGreen was able to o� set a 
major part of its clients’ electricity loads with carport solar 
systems on the buildings’ accompanying parking decks. 
The company’s latest parking deck system was completed 
in August 2019 — a 1-MW solar array covering the top level 
of an attached parking deck at The Atrium o�  ce building 
in Irvine. It is currently the largest long-span solar carport 
in Southern California.

The Atrium
Real estate developer The Kelemen Company was in talks 
with another contractor in 2018 to install a solar system 

BILLY LUDT
ASSOCIATE EDITOR
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at its recently acquired office building, 
The Atrium. After seeing SunGreen’s 
last long-span parking garage install at 
the Morgan Stanley building in Irvine, 
Kelemen contacted the solar EPC and 
switched over.

“We ended up going with 
SunGreen because we knew that 
they’ve already done this and that 
made us comfortable about it,” said 
Tibor Kelemen, founder and CEO of The 
Kelemen Company. “SunGreen turned 
out to be a great company because not 
only did they perform according to the 
budget that they quoted us early on, 
but [they] also stuck with the schedule. 
To us, on-budget and on-time is like 
75% of the equation.” 

The Atrium’s elevators, hallway 
lighting and HVAC electrical needs are 
now covered by solar. The property 
hosts a 330,000-sq.-ft building 
comprised of two high-rise towers, 
with covered walkways connecting the 
structures, and an attached five-level 
parking garage, where the solar carport 
now resides. The building includes 

coworking spaces, a security firm, a 
five-star restaurant and more. 

The roof space of The Atrium office 
building is occupied by a helipad, and, 
if built out with solar, could have only 
handled a third of the capacity the 
attached parking garage offered. 

“To have a 1-MW project, I think 
that this was the only coverage area. 
So, we saw this as a win-win. The 
carport is shorter than the building, so 
in terms of height we knew that this 
wouldn’t have prohibited us from doing 
it,” Kelemen said. 

There were concerns that adding 
any height to an existing structure 
would cause issues with the Federal 
Aviation Administration relating to the 
nearby John Wayne Airport. But getting 
approval from Irvine’s electrical and fire 
code inspectors turned out to be the 
bigger hurdle.

Construction and permitting
The solar system was included in the 
building’s total financing when The 

Kelemen Company purchased the 
property in 2018. Engineering on the 
array started a few months later and 
construction followed shortly after in 
early 2019, with the project completed 
in August of that year.

The solar canopy is comprised 
of United Renewable Energy 375-W 
modules, Yaskawa Solectria Solar 
PVI 60TL string inverters and a 
full-coverage solar parking garage 
structure fabricated by Skyline Steel of 
Arizona. 

Installers had to core through the 
concrete structure of the parking deck 
in order to mount the canopy supports 
and run wiring from the top level of the 
five-story structure to the combiner box 
on the ground level.

Each canopy support footing was 
a baseplate secured with several bolts 
that required a matching cored space in 
the concrete, with the added challenge 
of avoiding contact with any structural 
supports during coring. SunGreen had 

SunGreen Systems fit a 1-MW long span solar 
canopy atop an attached parking deck at 
The Atrium office building in Irvine, California. 
SunGreen Systems
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to secure a conditional use permit (CUP) to 
install the system, ensuring the canopy would 
not come within 2 ft of a parked vehicle, 
parking curb or any structural column. 

“It was really challenging to do in a 
situation like this,” said John Ho� man, CEO 
of SunGreen Systems. “That’s the main thing 
the CUP wanted us to demonstrate — that we 
weren’t going to modify or lose any parking.”

A lot of the construction and wiring had to 
be handled after business hours and into the 
night to avoid disrupting business or parking 
for the tenants. Four weeks of coring resulted 
in a piping network that guided wiring from the 
top deck, down fi ve levels, across the driveway 
and into the building; and then another 200 ft 
of wiring was sent in two directions to connect 
and distribute the power throughout the 
building. The city inspector required the array’s 
wiring to be kept inside the parking deck. 

Unlike a commercial rooftop project, 
where panels would be set at a 5 
to 10° angle, panels were installed 
at a 2° slope on the parking deck 
canopy. 

“It has slightly less production, 
but it’s using a space that wasn’t 
utilized before,” Deeter said.

He added that assembling 
panels was a much quicker process 
than coring and erecting the steel 
columns of the canopy. 

Panels were laid with 2-in. gaps 
between them, and there are 12 empty 
slots among the 2,688 panels to allow 
proper ventilation in the event of a fi re. 
That way, SunGreen subcontractors 
didn’t have to also install a sprinkler 
system.

“A lot of these buildings, especially 
these mid-rise, high-rise buildings, if they 
want to meet their environmental goals, 
then they have to think outside of the box. 
You have to fi nd space where you’re not 
typically looking,” Ho� man said. “That’s 
what these structures are able to do: cover 
large areas, create a lot of power to o� set 

the kind of demand that you have in a building 
like this and also improve tenant experience of 
being able to park in the shade, plug into an 
EV charger and have it well-lit with LED lights 
from corner to corner.” 

Post-construction
The top level of The Atrium’s attached parking 
deck wasn’t a popular option for tenants prior 
to adding a solar canopy. Now, guests can park 
comfortably, without direct exposure to the hot 
California sun.

“We all have to take some responsibility 
in curbing our carbon footprint,” Kelemen said. 
“I think that to the extent my voice carries to 
other potential building owners, operators, I 
say that if you don’t already understand the 
benefi ts of this, to those folks, they ought to go 
out and look at it, because I think collectively, 
we can make an impact on our planet and the 
next generations to come after us.” SPW

The carport structure
gives tenants the 
option to park on the 
top fl oor of the parking 
deck without exposing 
their vehicles to direct 
California sunlight.  
SunGreen Systems
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ONE thing learned during the coronavirus 
pandemic has been the e� ectiveness 

of soap and water — regularly washing our 
hands is our best defense. While solar panels 
do benefi t from a regular washing to ward o�  
reduced output and e�  ciency, soap isn't the 
answer here.

California-based solar installer and 
maintenance provider Bland Company never 
uses a cleaning agent on solar panels, instead 
relying on deionized water and a rotating-brush 
system to wash solar panels.

"Soaps can leave a fi lm or residue that not 
only shades panels like the dirt that was just 
washed o� , but it can also encourage dirt to stick 
and build up faster," said Daniel Green, Bland 
marketing director. "We use deionized water that is 
applied through our rotating-brush system. This is 
the best way to leave the solar panels with a spot-
free shine that’s as beautiful as the fi rst day they 
were installed."

Rather than risk Bland employee safety or 
potential damage to the solar panels they're 
cleaning, the company has been using Sola-Tecs 
brush cleaners since 2018. A rolling brush is attached 
to wheels that glide across the solar panels, allowing 
for an almost-hands-free deep clean. Bland also runs 
the customer's water through a demineralizing and 
ionizing system. 

"[Sola-Tecs] is the only cleaning system we use. 
We’ve found that in combination with our water 
treatment procedure, it’s the best way to clean solar 
panels," Green said. "It requires less water, fewer passes 
and no harsh chemicals or detergents."

Premier Solar Cleaning (PSC) in Southern California 
also fi nds that using deionized water through water-fed 
poles and brushes works just fi ne to clean solar projects.

"If you have ever smelled your hands after washing 
them with soap, what you smell is the soap left behind, 
even though you cannot see any soap afterwards," said 
Adam Fuller, co-founder of PSC. "If we used soap to clean 
panels, the very small molecules of soap would leave 
something behind for dust and dirt to build upon."

PSC o� ers a full maintenance suite, including infrared 
inspections to fi nd damaged panels that need more than 
just a good wash. Fuller also stays busy doing year-round 
"pigeon evictions," cleaning underneath panels and installing 
critter guards to ward o�  birds and other animals. He takes 
pride in giving customers honest answers and showing how 

production will increase after panels are cleaned.
"The homes and factories nearest the airport 

and highways gather smog or oil-based pollution, 
which resist running o�  with a normal rainfall," Fuller 
said. "These make some of the older blue panels 
appear black at fi rst glance. Dirt on the surface 
refl ects light away from the panels. A clean panel 
remains cooler, allowing the fl ow of electrons to 
move more easily."

National residential and commercial O&M 
provider SunSystem Technology also stays away 
from soap and uses fi ltered water and a rotating 
brush to clean panels, but director of marketing Je�  
Struhm said the company uses a mixture of diluted 
vinegar and hydrogen peroxide to aide in scrubbing 
away dirt and grime.

"When rain happens, soil accumulates at the 
bottom edge of the solar panel, obstructing the 
lower PV cell row and hindering the production 
e�  ciency," Struhm said. "It's like a car getting hosed 
down — you still need to scrub it or use a soil-
releasing mixture in order to avoid scrubbing."

Sometimes just water isn't enough, but 
everyone agrees that soap should never be used. 
That's why lubricant manufacturer Polywater 
released its Solar Panel Wash fi ve years ago. The 
highly concentrated additive isn't a fi lmy soap; 
instead it enhances water's ability to clean 
solar panels, said Charlie Cole, Polywater 
international VP.

"We're giving the water the 
capacity to lift the soil o�  the 
panel as opposed to a 
solvent, which is basically 
surrounding the dirt 
particle and taking it 
o�  the panel," Cole 
said. "[Solar Panel 
Wash] is safer for 
the components of 
the panel. It's not 
going to a� ect anti-
refl ective fi lms; it's 
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Solar panels before (top) and 
after (bottom) using Polywater’s 
non-soap Solar Panel Wash 
additive. Polywater
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not going to corrode the aluminum rails. It's biodegradable, 
meaning that it's non-persistent, making it friendly with the 
environment. It's not going to a� ect the groundwater."

Solar Panel Wash modifi es the surface tension of 
the water, so instead of water beading up, it will form 
a continuous fi lm across the solar panels to lift dirt and 
debris. Cole said Solar Panel Wash is especially helpful 
in arid locations where dust is high and water is scarce, 
because the wash allows for less water to be used in 
cleaning.

"A lot of these 
installations are done in 
desert regions where the 
availability of water is really 
an issue. If we can reduce 
the use of water, it's an 
environmental benefi t," Cole 
said.

Polywater works with panel manufacturers to get 
its wash approved for use to not void any warranties. 
Canadian Solar and other global brands have confi rmed 
Solar Panel Wash is safe for use on their panels. It can 
be purchased through Polywater's global network of 
distributors and from Amazon in North America. 

Solar O&M providers are glad the industry is 
waking up to the need for periodic panel washing.

"At the beginning, panel managers were saying, 
‘Don't use anything but rain water.’ People were 
taking that to heart, and then three years after the 
panel installation they started to see a signifi cant 
degradation of productivity," Cole said. "For a large 
installation, if your e�  ciency goes down by 50%, that 
really cuts into the economic justifi cation that was 
made in the fi rst place." 

Even on residential projects, homeowners will 
benefi t from paying some extra attention to the 
cleanliness of their few solar panels.

"We oftentimes hear customers say that the rain 
does just fi ne cleaning their panels, and while the 
rain does wash some dirt o� , it doesn’t truly clean the 
panels. If the panels are already fi lthy, the rain just 
makes it worse by converting dust to thick layers of 
mud," Bland's Green said. "The perfect analogy is to 
consider your car. If your car hasn’t been washed 
in six months, does leaving it out in the rain make 
the dirt better or worse? The same is true with solar 
panels."

Just don't use soap — a little elbow grease and 
water work fi ne. SPW

If your car hasn’t been washed in six months, does 
leaving it out in the rain make the dirt better or worse? 

The same is true with solar panels.

Premier Solar Cleaning
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Solar carport inverter installation 
requires pre-planning and safety precautions

Edwin Baranian, owner of ASP. “It 
just has a lot of tedious extra work to 
polish up the project.”

Steven Roseborough, director 
of commercial operations at ASP, 
said optimizers are also usually the 
first piece of a solar project to fail. 
Since they’re mounted underneath 
the modules, swapping these out on 
carport installations typically requires 
renting a scissor lift to reach them.

String inverter maintenance 
usually only requires a ladder for 
ASP unless the inverter is broken and 
needs to be replaced. In most cases, 
maintenance workers can climb a 
ladder to the inverter, hook up a 
laptop to troubleshoot, then swap out 
faulty fuses or terminals. 

Replacing a whole, heavy unit 
takes more time and money, so 
Baranian suggests that system owners 
install reliable, well-reviewed inverters 
to try to ensure longevity. 

“If I have any advice, it would be 
to use equipment that has a track 
record of operation,” Baranian said.

In addition to maintenance and 
mounting considerations, installers 
should choose inverter brands that 
are proven to perform well in outdoor 
conditions.

“The products that can handle 
really low temperatures as well as 
very high temperatures without 
effectively exceeding their ability to 
operate, those are the ones you want 
to install,” said Michael Mills-Price, 
head of inverter and energy storage 
business at PV Evolution Labs (PVEL). 

Installers have plenty of options when 
it comes to choosing an inverter for 
a solar carport project since they 
aren’t required to comply with rapid 
shutdown codes. Still, string inverters 
are the favorite choice for these 
installations for a number of reasons.

Los Angeles-based installer 
American Solar Power (ASP) prefers to 
install string inverters in carport arrays 
because they’re compact and simple. 
The company tries to stay away from 
string inverters that must be paired 
with optimizers to operate, because 
then the installation and O&M plan 
become more complicated.

 “The wire management is 
challenging on the optimizers,” said 
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on steel, everything’s 
harder. Anyone could 
drill into wood no 
problem. But on steel, 
we have to consider 
where everything goes so 
that it can be done in the 
shop versus in the field.

Sunworks used string inverters 
for a retirement community’s 
solar carport.

American Solar Power's 150-kW 
carport project in Los Angeles 
uses a Solectria central inverter.

PVEL published its first PV Inverter 
Scorecard in 2019.

Most inverters installed in 
carport arrays will be shaded by the 
structure, unlike some roof-mounted 
inverters, but will still be exposed to 
weather and higher daily operational 
temperatures than those sheltered in 
a garage.

Along with natural wear and tear 
on the inverter, installers must take 
precautions to make sure people 
don’t damage them, accidentally or 
intentionally. 

“When they’re out in the open 
like that and you’ve got anything 
that can be flipped, switched or 
turned or anything like that, it’s nice 
to get it up out of the way,” said Don 
Peek, director of commercial design 
for California installation company 
Sunworks. “I mean, anybody 
determined can go up and still mess 
with things, but most people don’t.”

Mills-Price said the ideal mounting 
solution for string inverters would 
be at the ground level in a locked 
cabinet, but usually there isn’t space 
for that in the parking lot layout. 
Most installers instead mount string 
inverters high enough on the steel 

beams that people can’t touch them.
Peek said the majority of inverter 

manufacturers are conscious of 
vandalism risks and design secure 
mounts and hidden bolts so inverters 
can’t be ripped off poles. 

“If you make it too easy to steal, it’ll 
disappear,” Peek said.

  

Manufactured mounting points
Although installers can use the same 
bracket as in a garage installation to 
mount string inverters on poles, mounting 
on steel is much different than wood.

“I’ve seen our guys installing these 
inverters and trying to drill through 

I-beam steel and just burning 
through bits,” said Darren Kelly, 
manager of business development 
and marketing at Baja Carports. 
“It’s something they’re not used 
to. They’re used to drilling into 
wood, mount that thing and get out 
of there. Now they’re drilling into 
steel.”

Baja Carports offers a way 
to avoid that onsite hassle. The 
company consults with installers 
during the carport manufacturing 
process, plots exactly where 
inverters will go on the poles, and 
pre-drills mounting holes at the 
factory.

“On steel, everything’s harder,” 
Kelly said. “Anyone could drill into 
wood no problem. But on steel, we 
have to consider where everything 
goes so that it can be done in the 
shop versus in the field.”

Nontraditional carport inverter 
choices
If the installation is big enough for 
central inverters to make financial 
sense, Mills-Price said this inverter 
type can be a great option for 
carport installs.  
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Sunworks

“You can put a single inverter to cover the three or four 
carports depending on how they’re laid out, tie them all into one 
location. Central inverters are ground-mounted by nature, and 
you’d have one service location,” he said.

Central inverters would need to be protected by some 
type of gate or fencing for safety, but maintenance could be 
performed at ground-level.

Mills-Price said even microinverters can be a good choice for 
carport installations. Since they’re usually mounted to the back 
of the panel or to the racking itself, there’s no need to find a 
place for them on the poles. 

“If your carport’s a little complicated, a little spread out or 
something like that, a microinverter 
might be a good choice,” Sunworks’ 
Peek said. “It separates the strings a 
little bit more.”

Microinverters also offer superior 
monitoring since they’re module-
level power electronics. Peek said 
O&M is not much more difficult 
with micros than strings. Since most of Sunworks’ carport 
installations are 12 ft high or less, a 10-ft ladder is all his team 
needs to swap out microinverters or string inverters. 

Still, Peek prefers string inverters on carport installations 
since they’re simple but still give installers the reliability of 
multiple inverters on a larger system.

“It’s kind of the good medium between the two extremes, 
and it’s cost effective too,” Peek said.

No matter what type of inverter installers choose for carport 
installations, picking one that’s proven to work best outside 
and taking steps to prevent vandalism will ensure the longest 
lifespan possible. SPW
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If your carport’s a little complicated, a little spread 
out or something like that, a microinverter might be a 
good choice. It seperates the strings a little bit more.

Sunworks



Mounting wires is just as important
as mounting panels on rooftop projects

BILLY LUDT
ASSOCIATE EDITOR

For aesthetic reasons, more customers 
and installers are turning to fl ush-
mount, pitched rooftop solar systems 
that are increasingly getting closer to 
the roof. What is sometimes overlooked 
when designing the most attractive 
system is just how to manage all the 
wires underneath.

There isn’t a blanket method for 
proper wire management on these 
projects. How to secure PV cables 
depends on the racking system, 
modules and the type of roof covering 
on the building. And don’t forget the 
di�  culty in running hundreds of feet of 
wire on an inclined surface.

“You’re asking [installers] to 
try and route wires in a 4- to 6-in. 
space and then use clips that are 
the size of a quarter and install them 
while routing wire safely — and it’s 
probably 130°F on the roof,” said Nick 
Korth, product marketing manager 
for HellermannTyton. “There’s a 
whole bunch of factors that create an 
environment where it’s easy to cut 
corners and it’s very easy to do it wrong 
or do it cheap.”

Securing cables correctly the fi rst 
time will save installers from spending 
money on a truck roll just to replace 
some broken zip ties. 

Wire management solutions
Most solar racking and mounting 
manufacturers carry products specifi c 
to wire management, and companies 
like HellermannTyton and Burndy (which 
carries the Wiley line of products) have 
a range of clips and ties for securing 
solar cables. But this specialized 
equipment is often overlooked for a 
cheaper alternative. 

“I think what installers may not 
know is that there is a purpose-built 
product for every application, and 
sometimes they don’t look hard enough 
for the solution,” said Susan Stark, 
senior manager of training at IronRidge. 
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Metal edge clips snap 
onto the module frame to 
guide under-panel wiring. 
HellermannTyton



“Using products not 
specifi cally designed 
for the application won’t 
stand the test of time 
or the rigors of daily 
thermal contraction and 
expansion.”

The common solution for securing 
wire on a fl ush-mounted array is simple 
plastic zip ties bought from any home 
improvement store. These cable ties 
are inexpensive and made of a low-
carbon composite that is neither solar-
rated nor UL-Listed to withstand the 
vast temperature changes underneath 
a residential solar system over its 
operating lifespan.

Technicians will return to arrays to 
fi nd broken zip ties and wires hanging 
loose and touching the roof, creating 
potential electrical hazards and system 
faults. Only plastic ties that are tested 
for prolonged exposure to sunlight, 
extreme temperature changes and 
vibrations should be used on solar 
projects. HellermannTyton alone carries 
nylon Solar Ties, edge clips and metal 
clips that snap onto module frames and 
rails.

Whether to use metal clips or 
plastic cable ties depends on site 
conditions and installer preference. 
Metal clips are stronger and have 
a longer lifespan, but they can 
have sharper edges that cut into 
components if secured incorrectly, 
including into the PV wiring itself. 

“At the end of the day, the thing I 
go back to is labor,” Korth said. “How 
consistent do you think your installers 
are going to be installing metal clips, 
and are they going to cut corners?” 

Certain rail-based solar mounts 
are designed to work with accessory 
wire clamps. Then there are clip-
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Cable ties secure 
optimizer wiring running 
along a rail. Unirac

free cabling solutions like 
Unirac’s SOLARTRAY, a 
wiring channel that clicks 
onto the racking rail and 
runs the length of a module, 
supporting the entire length 
of cable.

Securing the wiring
Wiring is a task handled 
throughout the installation 
of a fl ush-mount array. On 
a 30-module residential 
solar project, installers 
can expect to be working 
with around 400 ft of 
cable and more than 200 electrical 
connection points. 

“The sheer number is just 
something that I don’t think installers 
quite realize,” said Brady Schimpf, 
marketer and product developer for 
Unirac. Schimpf wrote the white paper 
“Wire Management Best Practices” 
for the mounting company that was 
published in May. 

Preplanning how to keep all the 
PV wiring secured to the junction-box 
edge of the module allows for easy 
maintenance access in the future. 
Wires from junction boxes can be 
attached to the panel frame with wire 
clips before laying down any modules. 
Homerun wires are attached to the 
racking system (if there is one) with 
solar ties or accessory wire clamps. 

When split junction boxes are 
centered on a module, like in the case 
of half-cell panels, wires need to be 

led across the backsheet to the module 
frame to meet the planned route. 

“You look at the number of 
modules you have, the layout of that 
array and decide how many source 
circuits (strings) are going to have to 
be in this array based on the inverter 
manufacturer’s guidance or the 
optimizer manufacturer’s guidance,” 
IronRidge’s Stark said. 

Module-level power electronics are 
attached to the rail or directly to the 
module frame and both sets of cables 
can be inserted into purpose-built 
module or rail clips without exceeding 
the allowable bend radius of the wires. 
Managing the wires before laying the 
panels will save installers from trying to 
do attachments in that narrow space.

Cable management solutions like 
SnapNrack’s Universal Wire Clamp 
fasten to the channel on the company’s 
proprietary roof rail. The clamp can 
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The Unirac SOLARTRAY 
clips onto the guiding rail 
and wiring is fed into its 
channel system. Unirac
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guide wiring at any 
angle under the array 
at multiple points on the 
rail. Unirac’s SOLARTRAY clicks 
onto one side of the rail channel system. Cable is 
fed into the tray’s slot. It was designed to accept 
excess wiring, making the rail the route for PV 
cable.

Cable ties can be used on either the rail or 
the module frame. Ties are attached to module 
frames using additional fasteners on the lip or 
guiding holes in the frame. HellermannTyton’s Korth 
recommended not running cable ties through the 
guiding holes though, as that can cause breaks. 

While low-grade zip ties are a problem, 
improper installation practices with any wire 
management solution can also be detrimental. If 
an installer is using plastic or metal ties, they can’t 
be pulled too tightly around the wire, otherwise 
the cable will expand in the heat and cause the tie 
to break. If using clips or ties for routing wires, the 
cable can’t be so slack that it’s touching the roof, 
nor can it be too tight like a guitar string. 

The entire system, including the cable, will 
expand and contract between hot and cold 
temperatures. Giving cables just enough space to 
do so without forcing the wiring out of its clips or 
ties is key. 

“Unless you’ve actually installed and done [wire 
management] for a while, it’s di�  cult because it is 
so much of an art,” Unirac’s Schimpf said. “It’s hard 
to fully wrap your head around sometimes.” 

Solar installers should set down that cheap bag 
of plastic zip ties and consult mounting companies 
or wire management manufacturers to ensure their 
arrays don’t have future cable issues. SPW
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How AI is changing energy storage O&M

The solar industry has long viewed 
operations and maintenance (O&M) 
as basic tasks: checking solar panel 
output and inverter status, dispatching 
trucks for repairs and conducting annual 
maintenance, periodic cleaning and 
vegetation management. The biggest 
concern was mainly how much electricity 
can be generated based on the amount of 
sunlight hitting the panels. 

But with the addition of energy 
storage systems (ESSs) to solar projects, 
an array of new use cases has arisen, 
fueled by incentive programs and market 
opportunities. As a result, the industry is 
focusing more on how to optimize storage 
to save costs, generate revenue and 
improve resilience and sustainability. 

Optimizing ESSs is a critical task for 
solar project operators. It requires new 
strategies, the ability to analyze vast 
quantities of data in real-time and a deep 
understanding of compliance requirements 
and market opportunities. The associated 
complexity is more than human operators 

can manage, opening the door to the 
integration of artifi cial intelligence (AI) to 
deliver e� ective energy storage O&M. 

Intelligent storage operations 
Energy storage operation is a proactive 
job since real-time decisions must be 
made about the best time to charge and 
discharge the ESS. Optimization helps the 
system maximize its fi nancial potential, 
while operating under federal and state 
incentive program parameters. 

Solar operators fi rst need to develop 
a strategic plan for using their ESS to save 
on customers’ energy costs and determine 
if they can generate revenue from utility 
and energy market participation. Then they 
need to fi gure out how to execute on that 
strategy daily. This is where AI is critical.

For behind-the-meter (BTM) storage 
systems, AI can be used to forecast 
customer site load, solar production and 
other co-located generation. AI also can 
help determine when to use the ESS to 
avert costly energy spikes and how to 

maximize the charging and discharging 
value while operating under a variety 
of program constraints, such as 
compliance and interconnection rules, 
utility tari� s and equipment warranty 
operating parameters. AI is critical to 
market participation too. It can assist 
in management and optimization of 
concurrent revenue streams, including 
participation in utility demand response 
programs and local capacity programs.

Front-of-the-meter (FTM) systems 
require AI to forecast co-located solar 
production and energy market prices to 
fi nancially optimize usage of the battery 
within the energy markets. There are 
multiple value streams to consider: 
forward capacity, day-ahead and real-
time energy, and ancillary services, such 
as operating reserves and frequency 
regulation that each have a di� erent 
price value and curve, risk and wear and 
tear on the ESS that must be optimized.

Much like solar projects themselves, 
energy storage in the United States 
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is partially funded by the federal solar investment tax credit 
(ITC) program and local renewable energy incentives, such as 
the Self-Generation Incentive Program (SGIP) in California, Solar 
Massachusetts Renewable Target (SMART) and Value of Distributed 
Energy Resources (VDER) in New York. AI can aid in compliance, 
ensuring that the ESS operates under the various program rules and 
constraints, which becomes part of the AI co-optimization algorithm.

AI’s role in ESS maintenance
Energy storage systems require annual preventative equipment 
maintenance, as well as continued performance tracking and 
monitoring. 

However, monitoring ESSs is a complex process. Network 
operations centers (NOCs) work 24/7 and track the ESS, its 
components and related ancillary equipment, such as non-export 
relays, load meters and data feeds from solar and other onsite 
generation. The NOCs also collect information about site load, 
weather conditions and market pricing. 

With such a high volume of data continually coming in, it’s 
impossible for human operators to process everything. That’s where 
AI comes in to:
• Read and parse the high volume of data and route it 

to the appropriate location
• Read and understand which messages should be 

considered high priority and automatically handle 
the alarm, or route it to the appropriate triage team

• Automatically and remotely resolve issues that can 
be performed via network communications

• Auto-create trouble tickets that dispatch repair 
crews

• Analyze trends and anticipate similar failures or 
performance constraints

AI also supports asset optimization, which looks at 
the resting state of charge, cycling, depth of discharge 
and how these factors degrade the battery over time. By 
understanding operating conditions, AI can predict wear 
and tear on the ESS and help maximize the life of the 
battery system.

Realizing real-world benefits
AI paired with solar + storage is delivering real results for 
solar developers. For example, consider a 2-MW/4-MWh 
front-of-meter project paired with a SMART-eligible PV 
facility — the combination of ITCs, SMART incentives and 
accelerated depreciation exceeds the total project costs (see 
graphic below). But with ISO New England (ISO-NE) market 
participation, the developer can add new revenue streams, 
including those for forward capacity, forward reserves, real-
time reserves and day-ahead energy. Those participating in 
ISO-NE wholesale markets can expect 50 to 75% returns on 
their ESS projects, with the addition of intelligent storage. 

The role AI plays in the energy sector is only going 
to grow in importance with the transformation from an 
environment where utilities have centralized control to 
a more vibrant ecosystem with intelligent distributed 
resources. AI is a critical tool for optimizing O&M of energy 
storage and will become an even more important technology 
to support the evolving, and increasingly complex, 
interactive energy infrastructure. SPW
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SPECIAL SECTION

O&M
Shiny new solar projects are fun to write about, but the operations 
and maintenance sector’s work ensuring systems enjoy long, 
productive lifespans is a crucial part of the industry too. That’s 
why we put together this inaugural O&M special section. 

In these next pages, you’ll learn about solar O&M after extreme 
weather catastrophes, the must-have tools for techs, the 
increased importance of proper asset management during a 
global pandemic and more. 

With waning tax credits and epidemics temporarily decreasing 
solar installations, now's a perfect time to explore adding O&M 
services to your solar business. 
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How to restore utility-scale solar projects
after extreme weather damage
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Climate change is causing more 
severe weather events across the 
country and solar projects are often in 
the crosshairs. Sandstorms jam debris 
particles into delicate equipment. 
Storm surges fl ood rows of inverters. 
Tornadoes rip apart racking systems. 
Wildfi res whip across sites, melting 
wires and cables. Structural assets 
built to last three decades can be 
mangled beyond recognition within an 
hour.

What’s an asset owner to do 
when a natural disaster strikes a solar 
project? 

1. Assess and regroup: How bad is it?
There are four levels of damage to 
consider:

• Complete destruction: Nothing 
is operational. There is no way 
to generate power from any part 
of the plant without signifi cant 
remediation.

• Partial destruction: Anywhere from 
15% to half of the site is o�  ine. 
The rest may be operational, but 
balancing repairs elsewhere may 
require shutting down undamaged 
sections over time.

• Minor damage: Roughly 10% of the 
site has been a� ected. There might 
be a few central inverters o�  ine 
and some tracker rows may be 
damaged, but the site can produce 
power and perform.

• Site intact with some production 
issues: One or more inverters 
are o�  ine, but the overall site is 
generating power.

2. Perform a top-to-bottom evaluation 
Initial impressions can be misleading. 
Even if only a single inverter has gone 
o�  ine, it pays to walk each row and 
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SOLAR SUPPORT

Solar Support raises fl ooded 
inverters onto skids to protect 

them from future fl oods.
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document every part that’s damaged. 
Take at least four or fi ve pictures of 
everything that will require attention. 
Note serial numbers if you can. Keep 
track of all information in a spreadsheet 
or app and keep adding information as 
the remediation project continues.

Yes, it’s time consuming, but you 
don’t want to make multiple site visits 
or, worse, discover hidden damage 
after you’ve started remediation work. 
It’s critical to know what to expect 
before inviting contractors to provide 
repair estimates. Thorough initial 
documentation will help stave o�  
change orders later. 

For sites with more extensive 
damage, a grid-by-grid drone fl yover 
can help map the level of destruction. 
It’s common for insurance companies 
to cover drone inspections because 
they want to know the scope of 
damage as much as you. Get both 
standard and infrared views of the 
entire site; thermal problems invisible 
to the naked eye show up in infrared 
photos.

3. Bring in experts
Because site restoration can be 
complex, consider bringing in an 
engineering fi rm with solid restoration 
experience early in the process. 
Experts who have already dealt with 
natural disaster or storm damage 
can help with initial inspections and 
documentation to give you a head start 
on subjective decisions about what 
needs to be replaced and what may be 
salvageable. 

With many solar component 
manufacturers going out of business, 
an engineering partner can help 
determine which equipment may be 
obsolete or fi nd replacement parts. 

These types of decisions are 
what makes recovering from extreme 

weather events radically 
di� erent than building 
a new solar plant. Solar 
contractors that excel at 
building new sites may 
have never had to retool 
damaged components 
or work around partially 
functioning systems. 
An experienced 
engineering fi rm can 
get your restoration 
pointed in the right 
direction from the 
get-go.

4. Determine 
salvage vs. 
replacement
To determine what 
components can be salvaged and what 
needs replaced, fi rst test damaged 
equipment and establish criteria about 
what conditions warrant repair and 
what mandates replacement. Flexibility 
is key; you don’t want to make matters 
worse, but you also don’t want to miss 
an opportunity to continue using viable 
parts.  

In one case, a tornado had ripped 
o�  an older inverter’s top and side 
panel. Although initially the asset 
owner and inverter manufacturer 
agreed that the entire inverter would 
need to be replaced, upon further 
inspection the Solar Support team 
presented a plan to re-energize the 
equipment. It worked. Instead of 
spending over $200,000 to replace 
the power conversion station, the O&M 
team was able to repair the damaged 
enclosure at minimal cost.

5. Ask for bids and choose contractors
Come up with a rough idea of the cost 
of repairs before asking for bids using 
early documentation and assessment. 

Tell contractors what you already know 
so they can substantiate any additional 
work that may factor into their quote.

Be sure that bids take into account 
dismantling damaged parts of the 
site before reconstruction can take 
place. While putting in a new tracker 
row may cost a given amount initially, 
contractors also need to factor in 
deconstruction of what’s already there 
and determining what materials can be 
salvaged. 

And that’s just for the structural 
piece of the project. Matching new 
electrical parameters to preexisting 
designs can also be a huge 
undertaking. For example, nearly a 
decade ago, most sites were 600-V 
systems, but new plants today are 
1,000-V or 1,500-V systems. There are 
few solutions to go backward to 600 
V during remediation — and that can 
mean vastly di� erent bids for repair or 
replacement.

That’s why it’s important to do your 
own estimates ahead of time. If the bids 
you receive aren’t in line with what you 

Solar Support
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expected, go back to your documentation and try to 
determine why that is. Has the contractor identifi ed 
something you missed? If the bid is far lower than 
you anticipated, take a closer look too. Beware of 
the cheapest bid, because it’s likely that company 
doesn’t understand the full scope of the work 
involved. That can mean costly change orders later 
— the bane of any restoration project. 

6. Work with insurance companies
Remember that insurers will want to vet 
contractors. They want to see rapid progress 
toward repairs — particularly if they’re paying lost 
production damages — but they also want to see 
extensive validation to justify those bids. 

This is where a full-scope general contractor 
can be invaluable. An umbrella company can 
be responsible for the myriad subcontractors 
required to restore a damaged PV plant. A general 
contractor that specializes in doing PV plant 
restoration work manages everything, including 
holding all required licenses, coordinating the 
work schedule, overseeing every aspect of the 
repair work, handling the project’s extensive 
documentation and interacting with insurers 
throughout the process. This can be the 
di� erence between collecting your full insurance 
claim and incurring substantial losses due to 
unforeseen delays.

An insurer will have its own vendors 
tracking the project, such as subrogation and 
investigations teams. Although asset managers 
may work directly with an insurance adjuster, 
contractors are more likely to communicate 
through a third party hired to assist the 
adjuster. Di� erent documentation may be 
required at every level of the claims process, 
which will be reviewed by parties with varying 
degrees of technical understanding. Keep your 
documentation clear for laypersons.

Restoring damaged utility-scale solar 
projects can be a complex process that requires 
organization and specifi c expertise. Following 
these six steps will get solar projects back up 
and running after severe weather events, 
while limiting expensive downtime for 
asset owners. SPW

Solar Support
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Communication is key when bundling multiple 
solar service providers for large-scale O&M
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The explosive growth of the solar 
industry is creating opportunities 
for increasingly niche companies to 
exist in the market. Asset owners 
can now choose from a vast array of 
technologies and service providers 
to optimize solar operations. But 
is it more advantageous to bundle 
specialized services or work with a 
single service provider? 

As new players in solar operations 
have emerged, conventional 
defi nitions and responsibilities have 
begun to shift. It was more common in 
the early days of solar to see a single 

company like SunEdison or First Solar 
handle all stages of the large-scale 
solar life cycle. More recent business 
models focus on particular segments 
such as development, construction or 
operation.

Now, the industry has started 
to see specializations within 
specializations. Operators no longer 
need to outsource aerial inspection 
work; they can fl y their own drones 
using sophisticated third-party aerial 
thermography software. Robots 
may soon take over vegetation 
maintenance. 

It’s tempting to combine multiple 
specialized service providers to create 
a “best-of-breed” combination of 
technologies and operational services, 
but that requires lots of coordination.

Who is responsible?
More service providers require more 
coordination, but who is ultimately 
responsible when there are so many 
cooks in the kitchen? The third-party 
asset manager, the investor/owner or 
the O&M company?

The investor/owner will put 
contracts in place but will often 
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delegate responsibility for coordinating the project to 
another party. At fi nancial close, the owner-investor will 
decide which activities they plan to perform in-house and 
which they will outsource. Once an e� ective division of 
activities is determined, the owner-investor will execute 
service contracts with one or more parties to provide asset 
management and O&M services.

In those service contracts, owner-investors will stipulate 
the exact responsibilities and expectations for each service. 
These service contracts will also most likely include key 
performance indicators (KPIs), as well as penalties and 
damages if these KPIs are not met.

Asset managers typically assume the role of “owner’s 
representative.” This means they are often expected to 
coordinate, organize and schedule services with di� erent 
service providers. Di� erent entities can perform the role of 
asset manager. Sometimes the developer inherits the asset 
manager’s role after fi nancial close. Other times, investors 
appoint an independent third-party asset management 
service provider — often one involved in other assets of their 
portfolio.

Some owners have recently started to build their in-
house asset management capabilities. This is either due to 
the fact that their portfolios have scaled enough to justify the 
investment or because they want to exercise more control. 
Some O&M companies also perform asset management 
services as part of a one-stop-shop service o� ering.

Regardless of who ends up coordinating the project, 
there are new challenges associated with this shift in 
responsibilities.

What are the challenges?
If there is a bilateral relationship between the owner and a 
single service provider, the responsibilities will be relatively 
clear and coordination should not be an issue. It gets more 
complicated when multiple parties service the asset, since 
each provider may also outsource part of the contracted 
services to a third party.

Every service provider will have their own priorities 
and needs that might confl ict with those of other service 
providers. Here are some common challenges:

• Sequential scheduling: One service provider could end 
up waiting for another to complete a job before getting 
started. This complicates scheduling and could increase 
the cost of the service.

• Delays: There may be a delay in the work of one service 
provider that a� ects the work of another. As a result, the 

service provider may miss a deadline and 
be in breach of its obligations. 

• Blockers: Individual service providers may 
not be able to do their work at all because 
they are blocked by another. For instance, 
a grass-mowing contractor could say 
it has not been able to mow the grass 
because the maintenance company left 
cables lying around. Ensure the defi nition 
of each service provider’s responsibility 
is clear.

• Cost-sharing: If multiple service 
providers are involved in a project, it 
may be unclear who pays for what. For 
example, if an O&M company pays for 
a monitoring system, does it mean it 
automatically needs to give everyone 
on the project access? What if the 
owner pays for the monitoring 
software? Would the O&M company 
be obliged to use it?

• Communication: If one service 
provider needs to share detailed 
instructions about replacing 
components, using spare parts 
or hanging an access code on a 
padlock, e� ective communication 
guidelines must be established. 
Are maintenance plans 
automatically shared with other 
service providers?

How can multiple stakeholders 
work together?
In order to serve a project or energy 
asset with multiple stakeholders 
and service providers, asset 
owners need e� ective processes 
and systems in place. 

The energy asset is central 
to all parties involved, as is the 
ability to share its associated 
data and documents easily. 
Syncing information between 
owners, asset managers and 
O&M service providers can be 
a challenge. Project data is 
often stored in spreadsheets, 
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Solar Support

document management solutions, monitoring 
systems, ticketing systems, accounting software 
and asset management software. Activities are 
usually coordinated via email and phone. 

More professional owners and service 
providers have all this information synced into 
one centralized platform used to manage all 
internal operations and workfl ows. They may give 
restricted access to other service providers to 
share information. They own the platform, which 
means they will retain control of system access 
and own all the data.

This works well if other service providers 
don’t have their own systems and can 
“piggyback” on an existing platform. But larger 
service providers typically already have their own 
systems in place too. They may not fi nd it practical 
to access third-party platforms to enter their data. 
Unless it is specifi cally mentioned in their service 
contracts, they will keep project information 
within their own organization, which makes service 
coordination and sharing information challenging.

When it comes to coordinating services, half 
the battle is in fi nding a way to facilitate a more 
fl uid exchange of information among these di� erent 
systems. Luckily, there are now modern asset 
management software platforms that create the 

ASSET MANAGER

ASSET OWNER

O&M MANAGER

ENERGY 
ASSET

seamless exchange of information via application programming 
interfaces (APIs).

With access to an open API, every service provider can 
decide which project data streams they want to synchronize with 
their internal systems and which information they want to share 
with other service providers. The more information that’s shared, 
the easier it is to collaborate with multiple service providers for a 
long-term, profi table project. SPW
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Digitalization has revolutionized O&M 
practices in the U.S. renewable energy 
sector, leading to the development 
of specialized asset management 
platforms capable of harnessing large 
volumes of complex performance 
monitoring data. Although renewable 
industries such as wind have 
embraced digitalization, solar has 
been slower to adopt more advanced 
asset management approaches. 

As new technologies have rapidly 
evolved, so too has the wind industry, 
with project owners recognizing the 
benefi ts — and reaping the rewards 
— of sophisticated asset management 
platforms. Wind portfolio owners have 
integrated the software in multiple 
ways to maximize asset productivity 
and returns, from installing advanced 
hardware onsite to developing new 
communication protocols.

The same cannot be said for 
the solar sector. Though numerous 
data collection methods are available 

to the market, the industry has not 
yet reached a point where versatile 
asset management systems capable 
of adding real value to project 
owners are used as standard. Data 
management remains a persistent 
frustration for everyone from O&M 
crews to portfolio owners, but the solar 
industry still largely relies on in-house 
or bespoke systems that limit rather 
than allow opportunities for growth.

ITC expiration, COVID-19 and the 
push for performance optimization
Supported by the Investment Tax 
Credit (ITC), many solar project 
owners’ strategies have focused 
on driving revenue through the 
development or acquisition of new 
solar plants, rather than by optimizing 
existing assets through O&M activities.

But with the ITC now steadily 
decreasing from 30% to zero over the 
next three years for the residential 
market and 10% for commercial, 

investors in the solar market are 
increasingly looking for operational 
projects that o� er the highest returns. 
Project owners now need to increase 
their understanding of the factors that 
determine whether solar projects meet 
their projected outputs and expected 
performance parameters.

To compound this, the market 
slowdown caused by COVID-19 is 
limiting investment opportunities, 
with solar developers now facing 
di�  culty constructing new solar 
projects in some states. The pandemic 
has triggered a greater need for 
sophisticated asset management 
software that can allow project owners 
to reduce business exposure to supply 
chain disruption and monitor asset 
performance remotely. 

It’s more important than ever 
for solar project owners to focus on 
maximizing revenue by optimizing 
asset productivity through asset 
management software. Though 

BY GUILLAUME MAZADE
SALES DIRECTOR • GREENBYTE
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wind and solar are 
not always directly 
comparable — and 
wind is by no means 
a perfect example 
of how to e� ectively 
utilize data — the solar 
industry should take 
note of the multiple 
benefi ts sophisticated 
asset management 
software has brought 
to wind.

The benefi ts of 
standardizing data
Harnessing accurate 
and complete data 
sets is fundamental to ensuring 
high-quality O&M activities, enabling 
crews to forecast future issues, 
identify marginal gains and provide 
transparency between project owners 
and O&M crews. But the multitude 
of original equipment manufacturers 
(OEMs) providing non-comparable 
software has left the solar industry 
struggling to create a singular, 
comprehensive data set — preventing 
project owners from performing more 
complex data analysis.

The problem has come about 
in part due to the abundant and 
varying solar industry standards 
on data in the market, which have 
actually exacerbated the problem 
they were designed to solve. Until the 
solar sector can agree on a singular 
industry standard on data, solar 
project owners will continue to fall 
behind wind.

Fortunately, technology-agnostic 
platforms that can tackle this problem 
are already available on the market. 
Capable of pulling data from any OEM 
or other software platform, these tools 
can digest data in multiple formats and 
convert it into a comparable data set. 
In this way, project owners can identify 
issues within individual solar assets 
and across large or technologically 
diverse portfolios.

Reducing exposure to supply chain 
volatility
The solar supply chain has become 
increasingly global over the last two 
decades with components such as solar 
modules produced overseas in countries 
like China. In the wake of COVID-19, 
however, many factories producing 
components vital to solar PV panels 
closed, increasing the risk of asset 
downtime and reduced internal rate of 
return (IRR) should mechanical issues 
arise on existing projects.

With the coronavirus set to 
impact the global supply chain for the 
foreseeable future, U.S. solar project 
owners should prioritize reducing 
exposure to this risk at all costs in order 
to protect profi tability and maintain 
investor appetite. By continuously 
monitoring solar PV performance 
using sophisticated asset management 
software, project owners can identify 
and even predict when issues will occur, 
avoiding more serious damage to assets.

Project owners using advanced asset 
management platforms can work with 
O&M operators to repair assets onsite 
when the problem is minor, reducing the 
need for replacement parts. By using 
preventative maintenance approaches 
in this way, project owners can optimize 
solar PV productivity while also reducing 
their reliance on global supply chains.

Remote performance 
monitoring
The implementation 
of government health 
and safety regulations 
designed to minimize 
the spread of the 
coronavirus, such as 
social distancing, has 
impacted the ability 
of O&M operators to 
make consistent onsite 
checks and repairs. 
Though deemed as 
“essential workers” by 
the U.S. Department 
of Homeland Security, 

O&M operators are now in higher demand 
across the industry, limiting their onsite 
availability.

Solar project owners are often detached 
from the O&M process, relying on operator 
reporting to understand the performance of 
their assets. Without boots on the ground to 
access this information, weeks could pass 
between the occurrence and identifi cation 
of an operational fault. COVID-19 is forcing 
project owners to take a reactive approach 
to maintenance, potentially leading to 
avoidable fi nancial losses.

Project owners who have integrated 
sophisticated asset management platforms 
can mitigate these risks by monitoring 
assets remotely and in real time. With direct, 
automatic reporting systems, these platforms 
can minimize the time gap between issue 
occurrence and identifi cation and predict 
when asset problems will occur. 

With the ITC ending and COVID-19 
causing global business interruption, the U.S. 
solar PV landscape is evolving once again, 
and project owners urgently need to evolve 
with it — or risk becoming uncompetitive 
in the market. By prioritizing solar project 
optimization through sophisticated asset 
management platforms, as the wind sector 
has done, solar project owners can better 
position themselves to deal with the new 
challenges facing the market, while also 
solving their persistent data management 
problems.  SPW
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5 must-have tools for solar O&M technicians
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Operations and maintenance 
technicians love tools. They’re 
known for nerding out over the latest 
and greatest — but more importantly, 
they look to the reliability of their 
tools to help ensure they are reliable 
themselves.

So, what do solar O&M techs 
have in their toolboxes? Everything 
they need to troubleshoot, diagnose 
and confi rm fi xes for the many 
components that make up a solar 
power system.

1. Infrared camera
The combination of electricity 
and the sun make temperature 
measurement a must. Infrared 

cameras are perfect when inspecting 
PV modules, electrical panels and 
breaker panels to detect hotspots. 
They’re also good tools to use when 
monitoring cooling fl uid levels, such 
as dielectric oils for transformers.

When looking for the right 
infrared camera, consider the 
following features:
• High sensitivity to visual 

temperature di� erences
• Ability to easily visualize and 

diagnose issues
• Intuitive user interface

The greater the resolution 
detail, the better O&M techs will be 
able to isolate even the smallest 
temperature anomalies. A rugged, 

pistol grip 
design allows 
technicians to 
focus on their 
surroundings 
rather than the 
camera. It should 
have the ability to 
clip to a person’s body 
when climbing ladders and getting 
into tricky spots. 

2. Digital multimeter
Solar plant electrical measurement 
requires a tool that can measure 
both AC and DC voltage. A digital 
multimeter is the right tool for 
quick voltage detection as well as 

BY SEAN SILVEY
PRODUCT APPLICATION SPECIALIST • FLUKE

Measuring voltage with the Fluke 381 
Remote Display True-rms AC/DC Clamp 
Meter with iFlex

Fluke Ti480 PRO 
Infrared Camera
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NEW QB2

QUICKBOLT.COM
(844) 671-6045•MON-FRI: 7AM-5PM PST

ERROR-PROOF COMPRESSION

ONLY 3 COMPONENTS

DUAL DRIVE

The QB2 doesn’t leave any room for user error when it comes to
Microflashing® compression. Once the Dual Drive Shoulder Screw is 
secured, the Microflashing® is compressed!

The QB2 is comprised of Microflashing®, an L-Foot, and a Dual Drive 
Shoulder Screw. No more Nuts needed to tighten and secure the L-Foot!
Not only does this simplify the installation process, it also cuts down the 
installation time!

The new Dual Drive Shoulder Screw design can be driven using a standard 
1/2” Hex Nut Setter or a 6mm Hex Driver. Installers can use the drive that 
works best with the rest of the components of their array.

Fluke 87V MAX True-rms Digital Multimeter

Fluke 376 FC 
True-rms AC/
DC Clamp
Meter

Fluke 1555 FC 10 kV Insulation Tester

installation and troubleshooting at the combiner box and 
inverter. 

Look for the following features in a digital multimeter:
• Withstands drops (up to 4 m or 13 ft)
• Waterproof, dustproof IP67 case
• Premium test leads

Also look for a broad operating temperature range: -40°C 
(for up to 20 minutes) to +55°C. If available, get a holster that 
doubles as a test probe holder for one-handed operation. 
An industrial-strength digital multimeter with true root mean 
square (RMS) is the O&M tech’s best friend in virtually all 
environments.

3. Clamp meter
A reliable clamp meter can be used for verifying the presence 
of AC/DC load current. Clamp meters can also measure 
voltage and continuity. It should be able to measure 1,000 A 
AC/DC (2,500 A AC with iFlex) in combiner boxes, inverters, 
breakers and disconnects. A good clamp meter can also 
measure loads and line frequency in circuits.

Features of a reliable clamp meter include:
• Remote capability for logging, trending and monitoring 

measurements
• Inrush measurement for capturing starting current
• Integrated VFD low-pass fi lter to fi lter out noise

A clamp meter is likely the most advanced 
troubleshooting tool in an industrial and commercial solar 
O&M technician’s toolbox. For safety, a good clamp meter 
should have Bluetooth technology to let the user log, trend 
and monitor measurements while remaining safely distanced 
from the arc fl ash zone.

4. Insulation tester
Insulation testers have a wide range of tests they can 
perform, including simple spot checks, timed tests and 
breakdown tests. They can also help identify power quality 
failures. For solar O&M technicians, an insulation tester 
should be able to perform insulation resistance tests up to 10 
kV. They can be used on switchgear, conductors and cables.

The most desired features of an insulation tester include:
• Remote test confi gurations, starts and stops
• Real-time trending
• Strong reporting tool

Insulation testers are ideal for testing high-voltage 
equipment, including switchgear, motors, generators and 
cables. Data collection using Bluetooth technology is 
preferable as it eliminates the need for handwritten notes, 
making the measurement process more e�  cient and 
accurate. 
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The QB2 doesn’t leave any room for user error when it comes to
Microflashing® compression. Once the Dual Drive Shoulder Screw is 
secured, the Microflashing® is compressed!

The QB2 is comprised of Microflashing®, an L-Foot, and a Dual Drive 
Shoulder Screw. No more Nuts needed to tighten and secure the L-Foot!
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The new Dual Drive Shoulder Screw design can be driven using a standard 
1/2” Hex Nut Setter or a 6mm Hex Driver. Installers can use the drive that 
works best with the rest of the components of their array.

5. Battery analyzer
One of the key components that needs to be checked on a solar 
+ storage system is the battery. A battery analyzer can perform 
troubleshooting and performance testing on stationary batteries 
and battery banks. Most battery analyzers are designed for 
measurement on stationary batteries of all types.

The most notable features of a good battery analyzer include:
• Takes key measurements, such as internal battery 

resistance, DC voltage and temperature
• Sequence measurement mode
• Comprehensive trend analysis
An intuitive user interface, compact design and rugged 

construction are must-haves for solar + storage O&M techs. 

Rounding out the toolbox with safety
While these fi ve tools are virtually all that’s needed to 
troubleshoot, diagnose and confi rm repairs on solar 
components, they also need to be used safely. Ensure 
proper personal protective equipment is always used when 
working on or near electrically powered equipment. Select tools that 
meet the CAT safety ratings for specifi c working environments. And 
O&M techs should always make sure their tools are genuine to the 
brand they’ve selected to guarantee quality and safety. SPW

Fluke 500 Series Battery Analyzer



KELLY PICKEREL
EDITOR IN CHIEF

PARADISE ENERGY SOLUTIONS
CONTRACTORS CORNER:

Four brothers started Paradise Energy Solutions 10 
years ago to help farmers reduce energy costs in 
Lancaster County, Pennsylvania. The company has 
since grown into six additional states and expanded 
into the residential and commercial markets. 
Paradise Energy views its mission as building trusting 
relationships within its communities.

In this episode of the Contractors Corner podcast 
(which was recorded before COVID-19-related 
shutdowns), Solar Power World editor-in-chief Kelly 
Pickerel talks with Dale Good, president and CEO 
of Paradise Energy Solutions, about the company’s 
beginnings in Pennsylvania Dutch Country and its 
transition into larger markets.

A portion of the interview follows, but be sure 
to listen to the full podcast for even 

more insight, including 

more about Paradise Energy’s training program (of its 75 
employees, only two had previous solar experience), how 
O&M might be the future business plan for the company and 
how it uses project data for marketing exposure.

Find the Contractors Corner podcast on your favorite 
podcast app.

Being in Pennsylvania Dutch Country, there’s a strong 
agricultural focus for solar, but are you doing other projects?
Dale: We are still big in the agricultural community. We have 
a lot of roots there. 2019 was the least amount of residential 
we’ve ever done. About 13% of our business was residential, 
but over 50% of our business this past year was commercial, 
and the balance was agricultural. This was the fi rst year that 
commercial exceeded agriculture for us. To be honest, the 
agricultural community has su� ered economically, so they’ve 
not been as good of targets for solar installations.
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How do you promote solar to the 
agricultural community?
Dale: There’s a di� erence between 
commercial clients and agricultural 
clients. Agricultural clients think a little 
bit longer term with their payback 
requirements than a commercial 
client. Commercial clients want a 
three-year return. Agricultural clients 
are a little more patient. They’re used 
to a cyclical economy, because that’s 
part of farming. They seem to be more 
tolerant of slower returns. There are 
many family farms where they what to 
keep the farm in the family. It’s a great 
way for my generation to be thinking 
about the future generation, saying, 
‘We can reduce costs on our farming 
operation if we get solar.’ That’s what has helped us get on the map. We’ve 
learned how to sell into those situations and provide consult. They trust us. 
We’re still heavily committed to the agriculture community.

Has energy storage entered any conversations in your project areas?
Dale: We talk about it a lot, but we’ve not installed a lot. We do more on the 
residential side than on the commercial side. Commercial customers are 

starting to look at demand management with storage. The problem in the 
Northeast is demand charges are not super high, so the cost of 

storage usually is a deterrent.

What’s your outlook on solar in the next few years?
Dale: I think the future of solar energy is just incredibly 
bright. There’s an overwhelming public sentiment — 
it’s no longer political. It’s kind of just everywhere that 
renewables are going to be the future. We’re still seeing 
falling solar costs. You’ve got utilities adjusting to the 
fact that they’re no longer energy providers but they’re 
grid managers. All of this takes some time, and I think 
that’s been building. I think this decade will be borderline 
revolutionary. There’s going to be huge changes in 
the energy markets over the next 10 years. That’s very 
exciting for companies like ours. SPW

I THINK THIS DECADE 
WILL BE BORDERLINE 

REVOLUTIONARY. THERE’S 
GOING TO BE HUGE CHANGES 

IN THE ENERGY MARKETS 
OVER THE NEXT 10 YEARS.

Podcast Alert!
Listen to this and other 

Contractors Corner 
episodes on your favorite 

podcast app.
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You don’t have to be a power quality expert to fight solar inverter issues. Ideal for troubleshooting and energy 
audits, the MPQ1000 enables you to quickly analyze your results with confidence. 

Armed with the industry’s leading software and a sturdy exterior, the MPQ1000 gives you the power to…

n Create templates for easily analyzing data against internal company or compliance standards

n Automatically set custom configurations – based on the issue you’re troubleshooting – to capture the power 
quality phenomenon that’s causing problems

n Connect confidently with instant configuration verification

n Identify an extensive range of power quality issues, including high voltages, unbalance, voltage dips or 
swells, rapid voltage changes, flicker, and inter-harmonics

Megger MPQ1000

Let the MPQ1000 be your backup.

Inverter down? 

Call for backup.

For your FREE copy of Megger’s  
Solar Power & PQ analysis e-book 
Visit us.megger.com/promotion/pqebook



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!
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cable trays
trenches
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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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