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T H E  F I R S T  W O R D

Look to the states for solar progress

Once again, the solar industry finds itself with a federally sanctioned 
headache. After nearly a year of waiting, Trump finally made his 
decision to apply tariffs to imported solar cells and panels. 

On a conference call with SEIA members about next steps after 
the tariff, president Abigail Ross Hopper said it’s time to focus on the 
positives. She encouraged members to put in the work to advocate 
for good solar policy in the states and in the federal government, gain 
clarity around the new tax laws and build public support for solar.

There’s much to be hopeful about at the state level. After 
outgoing New Jersey governor Chris Christie pocket vetoed some 
progressive solar legislation, new governor Phil Murphy stepped 
in and signed the state back up for a nine-state cap-and-trade 
compact to reduce greenhouse gases. We’ve also seen the results 
of good renewable energy policy in New York, where solar power 
has grown by 1,000% in six years. 

Although statements like the one by EPA administrator Scott 
Pruitt suggesting climate change could benefit humans are 
disheartening, it’s important to look at what happens when states 
actively procure solar power to offset coal and oil impacts. With 
such unfounded remarks in the public domain, it’s also important 
to keep educating ourselves. 

In this issue, Kelly took a look at how the solar industry is dealing 
with increasingly extreme natural disasters like hurricanes and 
wildfires. Kathie examined the different ways to add storage to a 
project. And I wrote a case study about a school that went solar as 
part of a comprehensive plan to achieve carbon neutrality. We’ve also 
compiled some great installation tips from industry leaders to make 
your work easier and more efficient.

I’m looking forward to industry conferences more than usual 
this year. I want to know what contractors and other thought 
leaders have to say about the state of the union, and how the 
solar industry will navigate this new hurdle. Feel free to tweet me 
your thoughts now @SolarKelseyM.

No matter what happens as a result of these tariffs, SPW will be 
here for you, working hard to deliver content that helps you do your 
jobs better and keep your businesses growing. SPW

@SolarKelseyM
@SolarPowerWorld
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New Jersey governor gets to 
work on clean energy
Incoming New Jersey Governor 
Phil Murphy has begun to re-
enter the state into the nine-state 
cap-and-trade compact called 
the Regional Greenhouse Gas 
Initiative. Murphy campaigned on 
a 100% RPS and is expected to 
pass pro-solar legislation.

Massachusetts sets new 
SMART incentives 
The DOER has established 
new incentives for solar 
development in the state to 
replace the expired SREC II 
program. The SMART pricing 
comes with new tariffs and high 
interconnection costs, but Sol 
Systems says pricing is looking 
strong in most utility territories.

Kentucky lawmakers take another 
swipe at net metering
House Bill 227 would cut down the state’s 
net metering by about 65%, according to 
the Middlesboro Daily News. The Kentucky 
Solar Energy Society laments this new bill, 
especially after it worked hard in 2017 to 
stall a similar anti-net metering bill. The 
society tells members on its website to “be 
prepared to join in the fight and push back 
ten times harder than last year.”

Indiana may backtrack on net-
metering ruling
Republican lawmakers in Indiana said 
they made the decision to abolish net 
metering to counteract the dropping 
prices of panels from other countries. 
Now that tariffs are in place to stop cheap 
imports, the co-author of that Indiana 
bill said he would “monitor the situation 
and propose solutions if any became 
necessary,” according to the IndyStar. 

White House seeks big cuts to clean 
energy research
The Trump administration plans to 
make 72% budget cuts to the Energy 
Department’s renewable energy and 
energy efficiency programs in fiscal 2019, 
according to a draft budget obtained by 
the Washington Post. The draft is just 
a starting point for negotiations with 
Congress, so many of the cuts could be 
restored by the legislative body.

California desert could see more solar
The Trump administration announced 
in February that it will reconsider a 
conservation plan that prohibits energy 
development on millions of acres of 
California desert and allows for solar 
farms in more limited areas, according 
to The Desert Sun. Critics are concerned 
that Trump’s real motivation is to open the 
desert land to mining and off-roading. 

Duke Energy advocates for solar 
in North Carolina
Duke proposed a suite of new 
programs aimed to help customers 
procure solar in the state. Two 
are rebate programs aimed at 
reducing the upfront costs of 
installing solar, and two are shared 
solar programs for consumers who 
can’t have on-site solar. 

Louisiana commission moves from 
retail rates to avoided cost
The Louisiana Public Service Commission 
(LPSC) is attempting to do away with 
retail net metering and replace it with 
avoided cost that would be calculated 
mostly by the state’s utilities. The Gulf 
States Renewable Energies Association 
said in a letter to the commission that 
these new rules would add to the 
uncertainty of solar in the state and open 
the door to “onerous fees and abuse 
of the rights of consumers, especially 
families and small businesses.” 
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There may soon be more PV in 
the California desert if the Trump 
administration successfully rolls back 
a conservation plan that protects 
millions of acres from energy 
development between the Mexican 
border and the Owens Valley.
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KELLY PICKEREL
MANAGING EDITOR

to the increasing intensity of natural disasters 
RESPONDING

How the solar industry is

WEATHER PATTERNS HAVE ALWAYS BEEN CONSIDERED when 
determining solar system lifetimes and performance. 
Safety is also considered when establishing 
installation guidelines and product standards. The 
recent intensity of natural disasters across the 
country—a direct result of climate change—brings 
the adequacy of safety and performance standards 
into question. Are solar installations prepared for 
the increased frequency and intensity of extreme 
weather events of the future?

For the most part, it seems like we're faring OK. 
When bad weather hits, there are more solar success 
stories than major failures. Rooftop arrays are 
surviving multiple hurricane hits and panels barely 
feel hailstorms. But that doesn't mean we shouldn’t 
be concerned as natural disasters get worse. 

Global safety and testing organization UL 
is paying attention. A good baseline for product 
standards today may need to be adjusted in the 
future. UL factors the full lifespan of a project, 

including any potential climate changes in year 20 
or 35, into how arrays should perform. 

"We certainly look at safety margins and 
evaluate if they're adequate for potential changes in 
weather events," said Bruce Bailey, vice president of 
renewable energy for UL. "We don't see any chinks 
in the armor or fatal flaws [right now], but there needs 
to be an industry awareness of these issues, and 
there's clearly a willingness to respond to them."

We're seeing the greater impact of 
disastrous weather every day. Renewable 
insurance provider GCube found that 50% of 
solar claims (from 2011 to 2015) came from 
weather-related incidents, far outpacing the 
electrical failures we've come to expect most. 

"Average solar claims severity in the last 
five years has increased by 87%, predominantly 
as a result of the greater impact of weather-
related losses," GCube said in its 2016 Cell, 
Interrupted report.

ABOVE: Not every system 
escaped Hurricane Maria 
unscathed. Damaged 
panels, frames and 
mounts are seen at the 
24-MW Illumina solar plant 
in Puerto Rico. 
Image courtesy of Maria 

Gallucci/IEEE Spectrum
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Clearly extreme weather is affecting 
the solar industry already. Here's a look 
at how solar installations are coping with 
natural disasters today and how we'll 
survive severe events of the future.

Wildfires
Huge sections of California felt the 
increased intensity of wildfires last year, 
and it feels unrealistic to expect a solar 
array to make it through the flames 
when entire homes are destroyed. But 
what is expected is that solar panels 
won't contribute to a fire or be a danger 
to the surrounding area. 

When traveling in the San Francisco 
Bay area, Solar Power World editors 
heard stories of residential solar panels 
exploding into pieces after the wildfires 
across Northern California in October 
2017. Suddenly solar panels installed 
in fire-prone areas seemed like a 
dangerous decision.

If those exploding solar panel 
stories were true, they were probably 
freak accidents and not a result of poor 
solar panel standards, said UL principal 
engineer Ken Boyce.

"Fire is a living thing—it eats, it 
consumes fuel, it breathes, it needs to 
consume oxygen and it doesn’t want to 
die. When you bring that to bear on any 
piece of electrical equipment or building 
material, you can have a different range 
of responses," he said. "That experience 

[of exploding panels] may have to do 

more with the intensity of the wildfire 
than the response of the PV panels to a 
particular condition."

UL testing has done a good job 
making sure panels and mounting 
systems won't encourage the spread of 

flames. It's difficult to even find statistics 
on solar panels involved with fires, let 
alone starting or spreading them. Still, 
major fire events aren't downplayed when 
building a safe and reliable industry.

"It's the type of thing that we 
monitor," said Boyce, who participates 
in SEIA's Codes & Standards Working 
Group. "We talk about these types of 
things all the time to make sure we're 
bringing the right thought to the building 
and fire codes and the electrical codes 
and that we're managing that interface 
with product standards." 

Hurricanes and tornadoes 
While Puerto Rico and other islands saw 
unbelievable destruction from the 2017 

hurricane season, one piece of good 
news shined through the devastation—a 
645-kW array on a medical center roof in 
San Juan survived and was functioning 
at 100%. Florida-based contractor Valor 
Construction installed the system at the 

VA Caribbean Healthcare System in 
2015 using Sollega ballasted mounting 
systems supported by Anchor Products 
attachments. 

The key to that installation's success 
(and many others across the Caribbean) 
was its use of attachments, said Anchor 
Products president Joel Stanley.

"When you have an attached 
system, it's just not going to move. It 
can't; it's attached," he said. "Racking 
manufacturers are adapting racking 
systems that better accommodate 
attachments. When attachments are 
designed properly with the proper 
racking system, we can design wind load 
capacities to easily exceed 200 mph."

Racking manufacturers becoming 
more comfortable with attachments is a 
result of experience in the industry and 
a commitment to tested and verified 
systems. The trend toward better 
testing and engineering of systems will 
continue to improve system success 
rates in hazardous weather areas.

"It comes down to engineering 
and designing systems properly," 
Stanley said. "If structural engineers can 
maintain control, we'll be able to design 
systems that withstand the forces that 
Mother Nature is going to have. We've 
done a lot of individual testing with 

Average solar claims severity in the last five years 
has increased by 87%, predominantly as a result 
of the greater impact of weather-related losses.

Just one panel out of more than 
3,000 was damaged at NREL 
following a spring 2017 hailstorm.
 Image courtesy of NREL
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penetration technology—creates the most sustainable roof system available with alternative 
energy generation, all without compromising the roof manufacturer’s limited warranty*! 
Visit www.s-5.com to learn more!
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Sollega; they have understood the 
results and that's what's allowed them to 
design systems like they did in Puerto 
Rico and St. Maarten and those jobs that 
have withstood so well." 

On the ground, solar arrays can 
still be at risk of wind damage. Trackers 
have gotten better at handling high-
wind events because of improved 
designs and advanced sensors. Instead 
of depending on heavy steel to keep 
systems in place, control sensors can 
optimize stow angles in relation to wind 
strength to safely position tracking 
arrays during storms.

"It is always a challenge to face 
extreme climatic conditions," said José 
Alfonso Teruel, R&D manager for tracker 
manufacturer Soltec. "Our R&D team has 

re-designed the control electronics, and 
a new high-speed motor design moves 
the tracker from the maximum tilt (60˚) 
to the horizontal position (0˚) in less than 
three minutes for rapid stowing.”

Residential solar installations 
in tornado zones are also surviving 
because of good product selection and 
common-sense engineering.

"We make a point to select quality 
equipment and install with good 
craftsmanship to resist the heavy 
weather we get in our area, but there will 
always be outlier events that cannot be 
planned for," said Chris Rogge, director 
of solar services for Cromwell Solar in 
Lawrence, Kansas—an area known for its 
higher concentration of tornadoes. "We 
did have a system take a glancing blow 

from a tornado, and it stayed in place. 
A few panels were punctured by flying 
metal debris, but so was the metal roof 
of that building."

Flying debris does seem to be 
the larger concern. Even when a solar 
mounting system does its job and keeps 
panels mounted to roofs and the ground, 
an airborne lawn chair or rock could 
be what pulls a system down. In those 
situations, homeowner's insurance should 
take care of the damaged panels. 

Hailstorms
It's also difficult to hide from hail. An 
April 2016 hailstorm in Texas damaged 
4,000 panels at a 4.4-MW site. Baseball-
sized hail hit Alamo 2 solar farm near 
San Antonio, and some panels saw 

TESTED. TRUSTED. THE RIGHT WAY!

Combining photovoltaic arrays with standing seam metal roofing is growing in popularity and 
for good reasons. Standing seam metal roofing has a life expectancy to exceed the life of the 
framed PV modules. Attaching a 30-year power source on a 40-year roof—using S-5!’s zero-
penetration technology—creates the most sustainable roof system available with alternative 
energy generation, all without compromising the roof manufacturer’s limited warranty*! 
Visit www.s-5.com to learn more!
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multiple points of impact. The tracking 
system stowed horizontally when high 
winds came through, but that left the 
panels more exposed to falling hail. 
It was ultimately decided to replace 
all 18,000 panels in case there were 
undetected microcracks.

Texas Green Energy was hired to 
replace the panels, and president Adam 
Burke said he wanted to prove to solar 
naysayers that damaged panels only 
have to be a slight inconvenience. 

“I wanted to prove a point that 
these things happen and there are 
mechanisms in place to repair this 
just like anything else," he said. "It’s 
minor downtime and the whole plant is 
renewed and restored.”

Freak accidents aside, hail 
damage is not a huge concern. NREL 
analyzed 50,000 solar systems 
installed between 2009 and 2012 and 
found the probability of damage from 
hail was below 0.05%. Solar panels 
are tested and certified to withstand 
25-mm (1-in.) in diameter hailstones 
flying at 23 m/s (51 mph). And for the 
most part, hail doesn't often fall larger 
or faster than that. 

"We do get 
our fair share [of 
hail] around here. 
We’ve probably 
seen less than 
five panels 
with visible hail 
damage, though. 
We have seen 
great coverage 
from these customers by homeowner’s 
insurance," said Cromwell Solar's Rogge. 
"We had a good amount of hail this past 
spring, but it just led to a lot of removal 
and reinstallations for roof replacements. 
The arrays have been fine." 

Blizzards
Earlier this winter, Erie, Pennsylvania, 
received an astounding 65 in. of snow 
in 60 hours—34 in. came on Christmas 
Day alone. While communities in the 
Great Lakes' snowbelt are used to 
heavy snow, this was still a record-
breaking event. No one wants 5 ft of 
snow sitting on top of solar panels.

The weight of that snow will 
probably not harm a solar array, 
especially since tilted solar panels help 

to shed snow blankets (just 
watch your head below). 
Buffalo, New York's CIR 
Electrical Construction 
always includes partial 
snow cover in customer 
solar production plans, 
and the installation 
company tells its 
customers to just let 
nature do its thing. 

"We do not 
recommend our 
customers to clear snow 

off their panels," 
said Ashley Regan, 
director of business 
development for 
CIR. "Using a shovel, 
brush or similar 
item could damage 
your panels and 
system. Your system 
warranties do not 

cover any cracked glass or disturbed 
electrical wiring that may result from a 
homeowner trying to remove snow, so 
it’s best to let them be."

CIR installs solar year-round and 
can often be found shoveling snow off 
roofs and using leaf blowers to warm 
roofing shingles before beginning work. 
That's where snow affects solar most: 
installation speed.

"Winter and other intensive weather 
conditions may slow down installation 
time due to additional steps and safety 
precautions," Regan said. "If it’s too 
cold we don’t force our staff to stay out, 
especially on the roof. In severely bitter 
cold, we try to do inside work, including 
mounting the balance of system, 
mounting inverters, interior conduit runs 
and structural attic work if necessary." 

CIR uses power optimizers so each 
panel can produce independently, which 
helps with shading from snow coverage. 
The company also prefers elevated 
flashing to increase water mitigation from 
penetrations in case of heavy snowfall. 

Snow is just as common as rain, 
and building codes and product tests 
account for that. While no one wants 
great amounts of snow to fall in a short 
period of time, the good news is that 
it's not a permanent weight solar panels 
have to carry. Snow melts eventually. 

  

We do not recommend our 
customers to clear snow 
off their panels. Using a 
shovel, brush or similar 
item could damage your 
panels and system.

Soltec trackers shed snow at a 
150-MW installation in Minnesota. 
Image courtesy of Soltec
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Floods
Rising sea level maps show southern 
sections of Florida swallowed by the 
effects of global warming by as soon as 
2100. New buildings in Miami are preparing 
for increased water and storm surge. The 
plaza level of the new Frost Museum of 
Science sits 21 ft, 8 in. above sea level, and 
the 66-kW solar system on its roof should 
never experience flood waters. 

For those unplanned, temporary 
floods, solar developers are adapting. 

Mauricio 
Añón, brand 
ambassador 
at utility-scale 
contractor 
Inovateus 
Solar, said civil 
engineers will 
suggest raising 
array heights 
or redirecting 
flooding 
channels 
to allow for 
ground-mounts 
to work in 
floodplains, but 
it really comes 
down to costs.

"We get 
an audit when 

there is land with potential problems," 
he said. "Sometimes [the solution] is just 
finding different land or a different place 
and moving the project. If the outcome 
is not promising, you don't want to do all 
that work and not have the warranties [for 
system protection]." 

Executives with Soltec claim that its 
SF7 tracker has the highest mounting 
height for the tracking motor and 
electronics in the industry at a minimum 
of 5.9 ft, which should keep equipment 
high enough even in floodplain 
applications. Soltec also uses torque 
tubes to protect wires from external 
threats. Flood-level sensors will activate 
a tracker to adjust to safe angles in case 
water levels start to rise. 

"The standard height of the tracker, 
together with additional sensors and an 
improved tracker control algorithm, allow the 
tracker rotation to adjust to the flood stage 
and prevent the tracker from the harmful 
action of water runoffs while the plant keeps 
functioning," said Soltec's Teruel.

For residential installations, flood 
waters affect the inverter more than the 
panels. 

"The flooding that we normally see 
is a few feet and typically will not reach 
the solar inverter that is wall-mounted on 
our homes," said David Dixon, business 
development manager for Texas installer 
NATiVE. "Because homeowners are not 
typically building in flood plains, this has 
not been a major issue for us, yet. 

"I do see this becoming more 
problematic with coastal installations and 
the more and more frequent occurrence 
of extreme weather that we see," Dixon 
continued. "Because our equipment is 
up on walls and roofs, it is usually out of 
harm's way. I am beginning to think about 
battery systems though, which are typically 
heavy and mounted on grade. They will be 
vulnerable to even minor flooding events."  

Richard Sherwood with Houston-based 
installer Adaptive Solar said the region's 
four days of heavy rain (peak accumulations 
reached 60.58 in.) from Hurricane Harvey 
in late August 2017 really opened up the 
conversation of battery backup. 

“I was bracing for the worst; I didn’t 
think anyone would be looking at solar 
for the next three months. [The hurricane] 
has piqued interest, and we’re seeing a lot 
more leads but almost exclusively with the 
battery backup right now,” he said.

Where to house these energy storage 
technologies may be the next big concern 
when considering disastrous weather.

As extreme weather events continue 
to plague the United States, solar installers 
will have to keep innovating to ensure 
systems last through hurricanes, hail and 
tornadoes. Perhaps an increase in solar 
panel installations will mean a decrease in 
climate change and wild weather, but only 
time will tell. SPW

A NEXTracker system in Virginia 
experienced flood waters after 
Hurricane Matthew in 2016, but 
appropriate flood clearance design 
ensured the system was unharmed.  
Image courtesy of NEXTracker
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When Sheryl Lane, COO at Earth 
Electric, first heard about consumer 
solar marketplace EnergySage, she 
was excited about the opportunity and 
signed up her company right away. 

But after putting in more than 100 
quotes and not landing any jobs, she 
wondered what was going wrong. Lane 
thought her most important selling point 
was missing from the platform: The 
personal touch of a local installer. 

“It’s making it like some cheesy, non-
personal experience, and it’s just not the 
way it should be done when you’re talking 
about such a large investment and people 
putting holes in your roof,” she said.

Earth Electric is a small installation 
company in San Jose, California, that 
employs six people and averages 
300 kW in annual (mostly residential) 
installations. It’s been in business for 
almost a decade, and Lane credits its 
success to thorough industry knowledge 
and personalized attention to detail. 

So the fact that EnergySage 
requires installers to communicate 
exclusively through its internal 
messaging system, without requiring 
the customer’s phone number or email 
address, is problematic for Lane’s 
business model. But EnergySage 
founder and CEO Vikram Aggarwal said 
it keeps contact information optional 
because consumers don’t want to be 
solicited. They want to be in the driver’s 
seat when they’re online shopping. 
And until the industry makes system 
prices more transparent and easier for 
consumers to search, they’ll continue 
to turn to marketplaces for easy, 
unobtrusive answers. 

“Today, without EnergySage and 
without picking up the phone and talking 
to a solar contractor, there is no way to 
get prices,” Aggarwal said.

Aggarwal thinks the solar industry 
avoids publicizing detailed pricing 
and product information on installer 
websites for fear of losing competitive 

advantage. He compares the secrecy to 
shopping at his family’s clothing store 
in India, where there were no price 
tags and the sales associates set the 
price based on what they thought each 
shopper would be willing to pay. 

“Solar is sold like we used to sell 
clothes in India, which bugs the hell out 
of me,” Aggarwal said.

As solar becomes more mainstream, 
Aggarwal sees more visitors come to 
EnergySage to scope out prices. Last 
year, he said the site had about five 
million U.S. visitors. This year he expects 
that number to double. 

“The good news is that a lot of people 
are very interested in solar,” Aggarwal 
said. “But the bad news is it takes time 
for them to go from being interested to 
becoming actual customers.”

These quote seekers are a huge 
time suck for installers like Earth Electric 
putting in bids through marketplaces 
without any results. 

To request a quote, consumers 
must fill out a profile on EnergySage 
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that is reviewed by the marketplace 
for viability. Aggarwal said people who 
make it that far are pretty motivated 
consumers. Approved consumers are 
shared with EnergySage’s network of 
contractors. Up to seven installers can 
submit a bid on any one request. 

“Yes, there are a lot of tire kickers. 
There are a lot of window shoppers. I 
don’t think the industry can get away 
from that. I think what the industry needs 
to do is get ready to serve window 
shoppers, because these window 
shoppers eventually will become 
customers,” Aggarwal said.

Rudy Wright, president of Wright-
Way Solar Technologies based in East 
Texas, said he has landed one big job 
from EnergySage. He likes the tool 
because he knows consumers enjoy the 
ease of online marketplaces. But he and 
his colleagues have put in hundreds of 
hours of work sending proposals with 
little return on the time investment. 

One problem he had with the 
marketplace was that installers had to 
submit bids through the EnergySage 
platform instead of their own solar 
modeling software like Aurora Solar. 

“I raised nine kinds of hell with them 
because they kept calling me going, ‘Why 
aren’t you doing more bids?’ and I’m like, 
‘Well guys, there’s 100 tire kickers a week 
in Texas, and I can’t do 100 bids in your 
software and still do my job that puts food 
on my table,’” Wright said.

EnergySage’s Quick Quote 
feature somewhat solved that issue by 
allowing installers to input a few pieces 
of information to generate a generic 
quote in a matter of seconds, but these 
quotes are general estimates rather 
than carefully tailored projections using 
sophisticated software. Wright uses 
Quick Quote and tells customers to call 
him for more information.

Wright said one of the things he 
likes about the platform is if a customer 
ends up buying solar through a different 
EnergySage contractor, he gets an email 
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from EnergySage telling him so. In the 
past six months, Wright said his company 
sent out about 500 bids. He only recalls 
getting three to five emails back from 
EnergySage saying those customers 
opted to go with a different contractor. 
The other 495 customers didn’t go solar, 
at least through EnergySage.

“I kind of get a little bit of feedback 
to know OK, it’s not just me. They’re just 
not buying,” Wright said.

 
Marketplaces spread solar awareness
Azam Kazmi, president of YellowLite 
in Northeast Ohio, thinks online 
marketplaces are well worth his time. 
YellowLite has been signed up for both 
Pick My Solar and EnergySage since 
their inception.

“For the returns, they don’t ask 
for a whole lot,” Kazmi said. Compared 
to the cost of organically researching 
and following up with leads, he said 
these platforms charge less. He does 
admit organic leads are much more 

valuable and likely to end in a sale, 

but he likes the volume of leads these 
platforms generate, especially in a 
market like Ohio where solar is still not a 
kitchen table topic, or as competitive as 
Southern California.

Kazmi said he doesn’t get many 
leads from Pick My Solar yet, but the 
ones he has received have been more 
qualified than EnergySage’s.

“You’re dealing with fewer 
customers, so the close rate is better, 
versus EnergySage with more leads,” 
Kazmi said. He doesn’t have a problem 
with the lack of serious leads on 

EnergySage, though. “They’re leads. 
There’s not a whole lot that they could 
do, I think, on their end besides just 
saying that ‘Hey, we are a tool available.’”

Although Pick My Solar is also a 
consumer-facing marketplace, it serves 
a different purpose. Pick My Solar is 
meant to replace an installer’s sales and 
marketing team, so its rates for signed 
contracts are higher than EnergySage’s. 
Pick My Solar calls this distinction a 
“managed” marketplace versus the 
“unmanaged” consumer-to-installer 
communication on EnergySage. 

Pick My Solar staff receives customer 
requests, creates quotes based on 
information in its installer database, 
designs systems using Aurora Solar, sends 
the customer three different quotes and 
then sends the signed customer contract 
to the winning contractor. 

“We’ve already kind of done all of 
the legwork for [the installers]. When we 
close that sale, it’s basically plugging 
into their pipeline, into their operations 
team,” said Rex Kehoe, partnership 

director for Pick My Solar. “So it kind of 
bypasses all of that work that needs to 
be done and time, energy, money that’s 
spent up-front.”

EnergySage’s Aggarwal said Pick 
My Solar is not a true marketplace for 
consumers because its main function 
is to become an installer’s sales 
team. That may be so, but Kehoe said 
Pick My Solar is a better option for 
installers that don’t have the time or 
resources to spend sending many 
quotes to customers who may not be 
serious about buying.

Pick My Solar has focused its 
expansion efforts on partnering with 
certain utilities like Con Edison New 
York to serve their markets. It has about 
100 vetted installers signed up on 
pickmysolar.com currently. EnergySage 
aims to serve a national consumer 
market and has 500 pre-screened 
installers on the site now.

 
Transitioning to online selling
Kazmi tasks entry-level employees 
at YellowLite with working the solar 
marketplaces. Once a customer 
gets closer to buying, he assigns an 
experienced sales consultant to the lead. 

Although Quick Quote makes it easy 
to send that initial bid, winning a customer 
usually requires much more effort. 
Installation companies must continue to 
follow up with leads through the platform.

Aggarwal said contractors should 
have a salesperson dedicated to working 
EnergySage on staff, or at least someone 
who’s internet-savvy and can close deals 
on the platform. In its “Top 10 tips for 

installer success,” EnergySage advises 
installers to submit quotes within one 
hour of the request, avoid pushy sales 
tactics of door-to-door sales and make 
sure all messages to consumers are 
friendly and free of spelling errors.

Some smaller installation companies 
don’t have the resources to have an 
employee work the site full-time. Dara 
Bortman, VP of marketing and sales 
at Exact Solar in Philadelphia, said her 
company signed on to EnergySage 
around the time it launched, but hasn’t 
done much with it since then. The type 

Yes, there are a lot of tire kickers. There are a lot of window shoppers. I 
don’t think the industry can get away from that. I think what the industry 
needs to do is get ready to serve window shoppers, because these window 
shoppers eventually will become customers.
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of jobs that interest her company almost 
always reach EnergySage’s seven-bid 
limit before Exact Solar has a chance to 
submit a bid.

“They’re getting them really 
quickly,” Bortman said. “So if you don’t 
do that, and you go on and see the 
email an hour or two later, you look at 
[the potential job] and it’s full. You can’t 
even bid on it.” 

Bortman said most of her 
company’s leads contact Exact Solar 
directly by phone or through its website. 
Often, customers find the company 
through its good ratings on Angie’s List 
and SolarReviews.com. 

“Unless I have extra time, I’m 
not going to go to [marketplaces],” 
Bortman said.

Exact Solar is adding a second 
salesperson this year, so if the normal 
lead pipeline doesn’t keep both 
salespeople busy, Bortman said 
maybe they will spend some time on 
EnergySage.

 
Verification practices
Another reason Lane thinks Earth 
Electric didn’t win bids on EnergySage 
was she often found herself being 
outbid by unqualified contractors. 
She thinks third-party companies 
are using the site to find jobs, then 
subcontracting the work out on 
the cheap. Her company has been 
contacted by some of these companies 
offering to hire Earth Electric at 60 or 
40 cents per watt. 

“So these out-of-area ‘contractors’ 
are getting local installers who 
are hungry in a very competitive 
marketplace to install for them while 
they rake in the cash and aren’t even 
licensed to contract,” Lane said.

EnergySage said it is aware of the 
problem of verifying subcontractors 
and is working to develop more checks 
and balances to make sure all parties, 
contractors and subcontractors alike, 
are properly vetted. 

“I understand it,” Aggarwal said. 
“We are trying to figure out how to 
address that through more transparency, 
while being respectful of the trend in the 
industry of this specialization.”

Aggarwal said many companies are 
now either focusing 
solely on sales or 
on installation, and 
subcontracting 
installations out 
or using tools like Pick My 
Solar for sales and marketing 
functions. He said the best way 
to fix the problem is through 
more transparency. Installation 
companies that perform all the 
labor in-house should call attention to 
that on their profiles. If a company tells 
EnergySage it uses subcontractors for 
the installation right away, Aggarwal said 
EnergySage will verify both the sales 
company and the subcontractor.

 
Playing with numbers
Exact Solar does most of its business in 
two states that are very different solar-
wise: Pennsylvania and New Jersey. 
Pennsylvania has cheap electricity and 
low-priced SRECs, so the profit margin is 
thin. The added cost that must be paid to 
EnergySage for the sale could kill a job. 

“If someone has a perfectly sunny 
roof that faces south, it can still work,” 
Bortman said. “But add in any variable like 
shade or orientation, and then you add 
in 12 cents a watt [for EnergySage], it can 
really make a difference and really make 
the numbers just not make sense.”

Add in the module price increase 
from the tariffs, and the system price 
would probably make the payback period 
longer than 12 years.

In New Jersey, solar makes a lot more 
financial sense. Electricity costs more, and 
SRECs are about $200 per MWh. Bortman 
is open to giving EnergySage another 
shot in the state if it makes sense in the 
future and Exact Solar employees see 
better returns on their time investment.

Making the numbers generate profit 
for the installers with the added payment 
to EnergySage can be tough because 
many consumers are just looking for 
the lowest price on the site instead of 
the best comprehensive deal to fit their 
needs. That type of “race-to-the-bottom” 

mentality hurts smaller contractors like 
Bortman and Lane. 

“I’m not in it to be the lowest price,” 
Bortman said. “I’m not in it to be the 
highest price either, but, you know, I’m in 
it to be the highest quality. And maybe it’s 
hard to get that across in a bidding setting 
like that.”

Lane said she’s spoken with other 
local companies that have managed 
to clinch a couple of jobs through 
EnergySage by pricing jobs very low. 

“That’s fine for a little while when 
you want to keep your employees 
working, but you can’t continue to grow 
and prosper…which is why we’re all in 
business,” Lane said. “We’re not here to 
be the low-price leader. As a local solar 
installer providing the level of customer 
support that we do, we can’t afford to be 
the Walmart of solar.”

In the still-young solar market, 
marketplaces like EnergySage can help 
spread awareness of the technology and 
the cost that’s missing from solar websites. 
For solar contractors who don’t like buying 
leads outright but need more jobs, solar 
marketplaces can serve an important role 
in their project pipeline. But EnergySage 
does hear the valid concerns of installers 
about verification and time commitment 
and is working to improve the experience 
for installers. SPW

I’m not in it to be the lowest price. 
I’m not in it to be the highest price 
either, but, you know, I’m in it to be 
the highest quality.
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International
learning institute

as part of
adds solar
carbon-neutral plan
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Going solar is not easy for nonprofit organizations, but for the School for 
International Training (SIT), climate change is part of the curriculum. Not only 
did SIT find innovative ways to add an array, but it also committed to making 
the entire Brattleboro, Vermont, campus carbon-neutral. 

World Learning, the parent organization of SIT, has been offering 
international training since 1932 to expand students' global understanding 
of the world and increase their communication and leadership skills. SIT 
offers accredited master’s degree programs as well as undergraduate study 
abroad programs. The Brattleboro campus is home to around 150 World 
Learning and SIT employees. 

In 2014, a student- and faculty-led initiative called SIT GreenUp called 
on the board of trustees to divest from fossil fuels, according to James 
Heflin, SIT’s communications and public relations specialist. After research 
discovered the organization was only investing a small amount into fossil 
fuel companies, the board opted to take a more holistic approach to 
sustainability. It released a "Climate Action Plan" in 2015, which included on-
campus solar, bike shares, EV charging stations and more. 

“This project goes a long way in helping SIT move toward our goal of 
becoming a greener campus,” said SIT president Sophia Howlett. 

The financial equation
Solar for nonprofits is complicated. SIT couldn't take advantage of federal 
rebates to help offset the cost of the system. Instead, the organization found 
an investor partner in clean energy investment firm Sunwealth, which could 
take advantage of the benefits in exchange for sharing in the cost of design, 
construction and operation of the new solar facility. 

 "Without this partnership it would have been difficult to make this 
project a reality, and we are hoping to take advantage of similar partnerships 
in the future to fulfill other energy- and cost-saving green energy initiatives," 
said Paul Dery, SIT's executive director of corporate finance.

Traditional solar financing companies typically need the collateral of 
bond ratings for commercial projects. 
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"That ignores a big chunk of 
middle America where the credit 
is perfectly good, they just don't 
happen to have a bond rating," said 
Jon Abe, CEO of Sunwealth. 

Abe saw the World Learning 
center's potential and was inspired 
by its mission to be carbon-neutral. 

The funders decided to take 
it on because of those reasons—
and also because they knew the 
engineering firm of record, Solar 
Design Associates, would be a 
stellar partner. SDA has been around 
since 1974, and Abe referred to the 
president, Steven Strong, as "the 
godfather of solar." 

"That's a little bit of a stretch," 
Strong replied, "but we did do the 
first net-metering project outside of 
a government laboratory in 1978."

When the godfather is willing to 
take on a project, how can you say 
no? Sunwealth financed the project 
as a "one-off" deal, away from its 
normal funds.

"We have something that is 
providing a competitive return to 
Sunwealth's project investors. We 
are also working with a partner that 
has a very important mission to 
make the world a more peaceful and 
sustainable and just place," Abe said. 

SIT put up a "significant amount" 
of capital, but not all, according to 
Dery. He said SIT is an investor and 
lender in the project, but Sunwealth 
owns the array. In return for SIT 
making the land available and 
investing, the organization is able to 
buy the power at a reduced rate.

 In addition to Sunwealth’s 
financial backing, SIT received a 
grant from the Windham Regional 
Commission (WRC) to support 
renewable energy generation 
projects in Windham County. SIT 
won a $100,000 grant from the 
commission and used the money to 
help offset the project's capital costs.
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Building the project 
The 200-kWdc project was a bit of a 
challenge for the engineers. There 
wasn't much available land on campus 
to install the ground-mounted array, and 
the spot where they were encouraged 
to break ground was on the crown of a 
hilltop—which also happened to be the 
single-phase portion of the campus.

"The system size is pushing the 
limits of single-phase interconnection," 
said Strong. "But it was certainly doable."

Usually, college campuses have 
three-phase interconnections. Despite 
this hurdle, the utility approved the plan 
and SDA moved forward.

"We would have preferred to 
connect to a three-phase interconnection 
because the connection voltages 
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could've been higher and the wire sizing might've 
been smaller and a little bit more economical, but it 
wasn't a major issue," said Strong.

After clinching the funding and making the 
location and interconnection plan, installation 
went smoothly. Dynamic Organics installed Silfab 
modules on RBI Solar racking and used SolarEdge 
inverters. It's configured to accept storage if 
the school decides to add it later. The project is 
expected to save the institution approximately 
$10,000 in energy costs per year.

Solar studies
Both Sunwealth and SDA were inspired by SIT’s 
plan to do a "stem-to-stern" energy efficiency 
upgrade on campus with a final goal to be 
carbon-neutral.

"In the North country—this is in Vermont—you 
have significant climate conditioning demands 
which suck up a lot of energy," Strong said. 

Many learning institutions have added 
solar to their energy portfolios—including Kent 
State University in Ohio, Hampshire College in 
Massachusetts and Bowdoin College in Maine. 
But Strong said SIT is the first campus to actually 
take subsequent steps to become carbon neutral. 
It's easier for this smaller campus as opposed to 
larger universities, but still a big step. 

"We’ve been waiting for years to do this, and 
the grant made it possible," said John Ungerleider, 
professor at the SIT Graduate Institute. "It’s a 
bright spot on campus.”

Coupling solar with other energy efficiency 
upgrades made the project 
more attractive to SDA 
and the installer because 
"that's really where we see 
the future. There's a lot of 
low-hanging fruit on the 

efficiency side and it makes every bit of solar 
more beneficial in terms of reaching the carbon 
neutrality goal," Strong said.  

SIT is using this array as more than just 
an energy source. It's implementing solar into 
its curriculum as well. Heflin said the solar 
project is linked with research, classes and 
a community lecture series that started last 

We’ve been waiting for years to do this, and the 
grant made it possible. It’s a bright spot on campus.
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year. SIT Graduate Institute is also 
launching a master's degree program 
focused on climate change and 
global sustainability. The program will 
prepare students for careers in policy 
and advocacy work, with semesters 
taught in Iceland and Zanzibar. 

Part of the grant from the Windham 
Regional Commission will go toward 
researching whether they can grow 
shade crops between the rows of 
the solar array. The research will be 
done by a subcontractor who is a local 
agriculture researcher, but SIT and 
Dynamic Organics will work with her to 
complete the project. 

Through some creative financing 
tools and creative engineering plans, 
SIT has moved one step closer to its 
ultimate goal of carbon neutrality.  SPW
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Why a one-size-fits-all approach can limit solar production

In the battle for ground-mount 
market share, many would 
argue that single-axis trackers 
now rule the day, relegating 
the less sophisticated fixed-tilt 
technology to second best.

There is good reason for 
this interpretation. After all, the 
United States saw more than 10 
GW of ground-mount structural 
balance of systems (BoS) 
shipments in 2016, 90% of which 
was utility-scale ground mount, 
and 77% of that was single-axis 
tracker. Single-axis trackers are 

dominating the solar market and 
this trend is expected to continue 
to nearly 90% of ground-mount 
shipments in 2021, primarily at the 
expense of fixed-tilt shipments.

So why, exactly, are we 
seeing this shift from fixed-tilt to 
single-axis trackers? Trackers 
increase the production of a site 
by more than 15 to 25% over 
fixed-tilt. In a world of rapidly 
decreasing prices for solar PPAs, 
increased power production is 
critical in helping project owners 
achieve a viable ROI.
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Additionally, tracker costs are 
dropping significantly, partly due to 
price competition from suppliers and 
partly due to design innovations. For 
example, SunLink’s work in dynamic 
stabilization—intelligently changing 
the damping and stiffness of the array 
depending on real-time sensing—has 
enabled reducing the maximum torque 
in its TechTrack Distributed single-axis 
system by 67%, resulting in a lighter, 
more cost-effective tracker. Real-time 
sensing will enable further cost savings 
down the road as more data informs 
structural analysis in a way that has not 
been possible until now.

Advancements in mechanical 
and electrical design and gigawatts of 
installations in the field are proving the 
quality and reliability of tracker systems. 
And performance monitoring platforms 
from companies such as SunLink, Locus 
Energy and AlsoEnergy provide accurate 
data and powerful analytics to enable 
more efficient and less costly O&M.

Considering these factors, utility-scale 
single-axis tracking systems provide the lowest 
solar LCOE. According to Lazard, unsubsidized 
utility-scale single-axis crystalline projects ring in 
at $46/MWh. When you broaden your perspective 
to include other renewable and conventional 
generation technologies, these systems are only 
undercut by certain wind ($30-60/MWh) and gas 
combined cycle ($42-78/MWh) projects. 

But don’t count fixed-tilt systems out just yet.
While production increases with tracker 

systems can be significant, the foundation 
design options can also be limiting. This 
becomes a key consideration, because as the 
solar market expands, more projects are being 
developed on less than ideal sites—those 
with steep slopes or rolling terrain, irregular 
boundaries or obstructions, or unfavorable 
and variable geotechnical conditions. If a 
site happens to have one or more of these 
challenging conditions, then a fixed-tilt solution, 
or a hybrid of tracker and fixed-tilt, might be the 
most advantageous way to go.

As sites with undulating terrain are being 
developed more aggressively, fixed-tilt mounting 
systems prove ideal by providing increased 
terrain-following capability as compared to 
single-axis trackers on both constant slope and 
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rolling terrain. Additionally, by offering 
the option of short tables, fixed-tilt 
systems can be installed up, down and 
over peaks and valleys, all with even, 
smooth table transitions.

Site boundaries also significantly 
impact the design of a system. Single-axis 
trackers are most economical in long rows 
to spread the cost of the drive system 
over as many modules as possible, but 
not all potential sites are evenly square or 
rectangular. Why limit production to only 
long rows when one can fill corners and 
odd boundaries and flex around obstacles 
with fixed-tilt tables? 

While a system design can be 
installed around obstacles on the 
surface, the foundation design must 
adapt to potential obstacles beneath 
the surface. Trackers on the market 
are currently limited to driven pile 

foundations. While this foundation solution 
is efficient to install in a wide range of soils, 
W-section and C-section piles are difficult and 
expensive to install in extremely loose soil, rock 
or variable subsurface conditions, such as stony 
glacial till. As projects are developed on larger and 
more challenging sites, the potential to encounter 
these complex geotechnical conditions increases 
significantly. Many fixed-tilt systems are optimized 
for complex conditions by offering a choice of 
driven pile, continuous ground screw, helical pile 
and ballasted cast-in-place foundation solutions. 
But the solutions don’t stop with single options. 
Often fixed-tilt providers allow for interchangeable 
foundations—enabling on-the-fly refusal 
remediation and cost-effective installation in the 
most unpredictable, unfavorable soil conditions.

Optimal site design is about looking at energy 
and operational goals of the project first, and then 
designing a mounting system that best fits that 
project’s unique needs. SPW
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Storage can be incorporated into new or existing solar 
projects through AC or DC coupling, but the guidelines 
for when to use each architecture are not black and white.

When adding storage to a new or 
existing solar project, there are two 
main ways to integrate the two sources—
either through AC or DC coupling. Each 
is representative of where the battery is 
connected—the AC or DC bus. 

Unfortunately, choosing the 
right method for a project isn’t 
straightforward. Each has its own pros 
and cons, but by using a few governing 
considerations and understanding the 
benefits of each architecture, contractors 
can make the best choice possible for 
each installation. 

How DC coupling works
Batteries store energy as DC power, and 
solar panels only output DC power, so 
in a DC architecture, the solar array can 
be directly connected to a DC-to-DC 
converter (known as a charge controller, 
DC boost, DC stage, etc.), which is then 
connected to one inverter to convert the 
power to usable AC. 

How AC coupling works
AC architecture requires two or more 
inverters. This means both the solar 
panels and batteries are each connected 
to AC-to-DC converters, which then feed 
current into two separate inverters for 
AC power output. 

Benefits of AC coupling
Net metering: The California 
Public Utilities Commission (CPUC) 
requirements for net metering 
generally do not allow for DC-coupled 
systems greater than 10 kW. However, 
CALSEIA is petitioning to update 
these requirements to allow for larger 
systems. 

Flexibility: AC-coupled systems involve 
two or more inverters, which gives 
installers more flexibility to adjust 
the location of batteries and other 
equipment. AC coupling also works with 
any type of inverter, even microinverters. 

“We see a lot of customers going 
with AC-coupled systems because there’s 
a lot of versatility there,” said Eric Every, 
product manager at Yaskawa – Solectria 
Solar. “For example, if you’re doing a 
microgrid on a large college campus, or a 
community solar project, doing DC cabling 
all over would be a disaster. AC coupling 
works well for those projects, as well as 
commercial rooftops where inverters are 
on the roof but maybe the batteries are in 
the basement or elsewhere.” 

Resiliency: Having more than one inverter 
and equipment in various locations helps 
reduce the risk of the entire system going 
down if any inverter has a failure. 

“AC coupling helps avoid risks of 
putting all your power electronics eggs 
in one basket,” said Every. “You get 
this resiliency through redundancy. In a 
DC-coupled system, if the inverter has a 
failure, not only do you lose the energy 
storage, but you also lose the PV.”
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utilities have a clause that says not only 
do you lose it for the whole month, but 
a new peak may be set with a higher 
electricity price for the entire year. This 
could mean losses of tens of thousands 
of dollars a year for large commercial 
and utility customers. That’s where AC 
electronics really shine; multiple inverters 
mean you don’t lose everything.”

Benefits of DC coupling
Efficiency: Each time there is a 
conversion from AC to DC, or vice 
versa, there is some amount of energy 
loss. In DC coupling, the power is only 
converted once, so there is a marginal 
efficiency benefit. 

“DC-coupled systems are great if 
you’re trying to maximize every watt out 
of the system,” Every said. “But power 
electronics are getting more efficient, so 
that efficiency benefit erodes away.”

Simplicity: Having one inverter 
means simpler installation with less 
equipment, so DC-coupled systems 
can be less expensive. 

For example, an AC-coupled large 
utility project would require separate 
medium-voltage transformers and 
switchgear for each inverter. A DC-
coupled approach with one inverter 
eliminates this extra equipment, which 
increases system efficiency while 
decreases system cost when compared 
to AC-coupled systems. 

DC coupling is also a good choice 
for residential installations that don’t use 
microinverters. In California, residential 
systems less than 10 kW still qualify for 
net metering. DC-coupled residential 
systems don’t experience the financial 
risk involved with demand charge 
management that larger projects do 
because if the power goes out the 
homeowner may only lose a small 
amount of money. However, if the home’s 
system is powering medical equipment 
or other critical loads, an AC-coupled 
system would be more appropriate. 

Downtime can have major effects for commercial 
or utility customers when it comes to demand charge 
management. Demand charge management requires 
customers to stay under a certain power consumption 
to avoid additional charges to their bills. If energy use 
surges, Every said customers have a short window of 
about 15 minutes to drop usage down below a certain 
threshold. This is where storage can step in with backup 
power to accommodate the increased load without 
having to draw power from the grid.

“But if the inverter isn’t available to operate during 
that window, you lose that benefit for the whole month,” 
he said. “And if the failure is catastrophic enough, some 

DC-coupled and AC-
coupled architectures 
Image courtesy of 

Yaskawa - Solectria Solar
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DC-coupled systems are great if you’re trying to maximize 
every watt out of the system. But power electronics are 
getting more efficient, so that efficiency benefit erodes away.

Horizon Solar Power director of 
engineering, Ryan McPherson, said it 
sees advantages of both architectures 
in residential projects.  

“A DC-coupled 
solution, such as the 
StorEdge inverter with 
LG Chem battery, has a 
slightly lower total cost 
of entry, and the total system back 
feed is lower, which helps avoid 
more expensive tie-in solutions,” he 
said.  “The down side is the limited 
power output of the DC system, usually 
only good for self consumption and/or 
partial backup of small circuits. An AC-
coupled system, such as the Powerwall 
2, is usually inverter agnostic, making it 
a great choice for adding onto existing 
systems, as well as allowing us to utilize 
a wider variety of PV inverter products.  
The down side is a higher total cost 
for the system, as well as additional 
back feed to add to our total system 
back feed, which may put us into more 
expensive/creative tie-in solutions.”

Off-grid projects or microgrids 
with buildings and loads in close 
proximity (avoiding the need to run 
excess DC wiring) can also be a good 
fit for DC coupling. 

DC coupling can also simplify 
interconnection in locations with certain 
incentive programs. 

“For states that have 
interconnection limits on the incentive 
program, or cost of interconnecting, like 
the Massachusetts SMART program, 
there’s a lot of interest in DC-coupled 
systems,” Every said. “You don’t show 
up with two 500-MW inverters and 
suddenly they think it’s a 1-MW system, 
even though you’re only exporting 500 
MW. DC coupling eliminates a lot of 
control overhead of making sure you’re 
not exporting more than you apply for.”

DC-coupled systems also avoid 
additional metering and controls needed 
for AC-coupled systems to verify that 
batteries are charged from PV energy, 
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not the grid, therefore qualifying for the 
ITC. Storage can qualify under the solar 
ITC of 30% if at least 75% of the energy 
used to charge the battery is coming 
from solar, not the grid. This can be 

difficult to prove or track with data from 
two or more inverters. 

“With a DC-coupled design, the 
inverter will only charge the battery from 
the PV array, so there is zero risk [of 
charging from the grid] and tax credits 
are made available to the owner,” said 
Chip Palombini, sales and marketing 
manager at Dynapower. 

Value: Palombini explained that 
while AC-coupled systems can only 
take advantage of value streams like 
capacity firming, energy time shifting 
and ramp rate control, DC-coupled 

systems allow for those in addition 
to clipping recapture, curtailment 
recapture and low-voltage harvest. 

“It’s easier to coordinate advanced 
functions with one inverter, rather 
than trying to synchronize between 
two different inverters,” he said. “DC 
coupling allows the system to capture 
more energy.”

Value streams of DC-coupled, AC-coupled 
and hybrid architectures  
Image courtesy of Dynapower
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However, Every cautioned that not 
all utilities are set up to pay for all value 
streams. 

“There are lots of possible value 
streams for solar+storage, but not every 
utility is set up to pay you for those,” he 
said. “If you are a utility, you can realize 
these benefits internally, but if you’re a 
DER or C&I customer, what do you get? 
You can do peak shaving and shifting if 
you’re in a place that has time-of- use 
and demand charge management. 
But for voltage regulation, frequency 
regulation and other functions, you 
need to be an entity that can realize 
that value internally.”

Considerations
The decision between AC or DC 
coupling is not black and white. 

“Really it all comes down to the 
goals of the project. Some are monetary 
and some are reliability driven,” 
Palombini said. “Adding storage to a 
system right off the bat is always easiest. 
It saves expenses by only mobilizing 
construction crews once, procurement 
and permitting can be more efficient 

and there’s less project overhead than 
having two separate phases.”

Whether using an AC or DC 
architecture to add storage, it’s 
always important to follow the NEC 
requirements and safety precautions. 
Site surveys are also an important 
part of pre-installation, factoring 
in clearances and communication. 
Contractors interested in installing 
storage are also encouraged to attend 
a training course, whether through a 

manufacturer or a school. Any doubts 
or concerns about integrating storage 
should be addressed with the inverter 
manufacturer. 

“It depends on what the customer’s 
objectives are, project location, 
footprint, critical loads, business model, 
equipment availability and other 
factors,” said Every. “Every system 
has to be looked at independently. 
Eventually we’ll get to a point where we 
can kind of put things in buckets.” SPW

A DC-coupled system at 
the Duke Energy Mt. Holly 
microgrid in North Carolina. 
Image courtesy of Duke Energy
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Springtime means inspection and maintenance for 
seasonal battery-based PV systems
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MARKETING MANAGER OF ROLLS BATTERY
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Routine maintenance can prolong the life of a 
flooded deep-cycle battery bank

After the cold temperatures of 
winter, it’s time to check back on 
those batteries. Year-round battery 
maintenance and care is important with 
any residential battery-based PV system. 
However, seasonal off-grid and grid-tied 
installations require added consideration 
and preparation when left idle in 
freezing temperatures. 

Getting batteries ready for post-
winter surge
Whether operating a residential 
battery-based PV system year-round or 
seasonally, it is important to maintain 
sufficient charge on the batteries. 
Deep cycle lead acid batteries, flooded 
or sealed, will freeze and damage in 
cold temperatures in combination with 
discharge.

Many battery-based solar 
installations are designed with the 
intention of limited season or periodic 
use. Cottages, seasonal rentals and 
lodges are often left unattended or 
inaccessible during winter months. In 
these situations, a decision must be 
made whether to keep the system active, 
maintain a float charge on the batteries 
or power them off, leaving the battery 
bank fully charged and disconnected for 
storage while not in use. 

Seasonal systems in which battery 
banks are held on a float charge in colder 
climates should be monitored regularly.  
PV panels should be kept clear of snow, 
ice and other debris. A PV system unable 
to generate power due to snow-covered 
panels will continue to draw power, 
discharging the battery bank.  If the 

property is inaccessible for extended 
periods of time and weather conditions 
are a factor, relying on the system to 
maintain a float charge is generally not 
recommended.  In these situations, 
battery banks often freeze due to gradual 
discharge and low specific gravity, 
resulting in permanent cell damage, case 
cracking and electrolyte spills.  In some 
situations, the damage may not be visible 
and is identified once the batteries are 
placed on charge.

Disconnected deep-cycle lead-
acid batteries will naturally self-
discharge when not in use. The rate 
of self-discharge increases as ambient 
temperature rises. As a precaution, 
stored batteries should be recharged, 
at minimum, every 90 days until they 
are back in service to avoid over-

Technology (Storage) 2-18 Vs3kmkz.indd   34 2/28/18   3:50 PM



T E C H N O L O G Y

                    3 • 2018       SOLAR POWER WORLD 3 5

discharge, sulfation and possible 
freezing when temperatures drop 
considerably.

An inspection should be completed 
to verify the batteries are still in good 
working order before placing on charge. 
With flooded batteries, specific gravity 
and voltage readings should be taken 
and electrolyte levels checked in each 
cell, adding distilled water as necessary. 
If the battery bank has frozen or shows 
signs of damage due to freezing, do 
not attempt to charge.  Allow all cells to 
thaw completely, inspect for damage, 
perform a voltage test and replace any 
damaged cells prior to charging.  

Seasonal maintenance
As part of a seasonal maintenance 
routine, Rolls recommends cycling and 
completing a preventative equalization 
at the beginning and end of the idle 
period to prevent prolonged sulfation 

build-up and possible capacity loss.
Conditioning seasonal battery-based PV systems 

prior to use is important. Three to four weeks before 
resuming use of the system, begin to lightly cycle 
the batteries over a one-week period, ending with a 
corrective equalization of the battery bank. Where 
multiple strings of batteries are used, run the corrective 
equalization on each string individually and reconnect to 
the system prior to cycling. This will begin to remove any 
build-up of sulfation that has accumulated while resting 
on a float or partial state of charge for extended periods.

From summer to winter, daylight hours for PV power 
generation often vary. Charge times may also require 
adjustment from the previous season.

It is important to inspect, disconnect, clean and 
properly re-torque each connection on a regular basis 
as part of a battery maintenance routine. Loose terminal 
connections increase the chance of spark or arching, 
which is a potential fire hazard. When reconnecting, 
each terminal connection should be greased to reduce 
damage and corrosion and prolong the life of the 
battery bank. Proper maintenance will preserve battery 
performance and life. SPW

Battery banks can 
freeze due to gradual 
discharge and low 
specific gravity, resulting 
in permanent damage.  

Flooded deep cycle 
batteries damaged 
due to freezing 
temperatures and low 
specific gravity.
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A solar industry update: 30% tariffs in full swing
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Now that the dust has settled from the 
expected (yet still disappointing) 30% 
solar cell and panel tariff announcement, 
where does the industry stand?

The details
The tariffs officially began on Feb. 7, 
2018, and affect crystalline silicon cells, 
modules and AC/integrated modules. 
These products will be tariffed 30% 
during the first year of the four-year 
outline. The second year will see a 25% 
tariff, the third year will be 20% and the 
final year will have a 15% tariff. The first 
2.5 GW of imported solar cells will be 
tariff-free each of the four years. 

Working within World Trade 
Organization obligations, all Generalized 
System of Preferences (GSP) beneficiary 
countries that contribute less than 3% of 
total solar imports to the United States 
are excluded from the tariffs. Of notable 
exemption from the tariffs are Brazil, 
India, South Africa and Turkey (see a 
searchable list of where solar panels are 
manufactured at solarpowerworldonline.
com). Although the Philippines and 
Thailand are included on the list of GSP 
countries, they account for more than 3% 

of total imports and will thus still have 
tariffed cells and panels. As long as the 
collective share of GSP-manufactured 
imports does not exceed 9% of total 
imports, they will continue to be tariff-
free.

The Office of the United States 
Trade Representative (USTR) published 
in late February a set of procedures 
for requests for exclusion of certain 
products from the tariffs. It is assumed 
that producers of high efficiency 
modules (like SunPower) will request 
an exclusion, since they believe their 
modules do not compete with the 
cheaper modules typically imported.

Throughout this four-year plan, 
President Trump has the ability to make 
adjustments to the remedy. The tariffs 
are also subject to a midterm review, 
probably in February 2020. 

U.S. manufacturers 
All U.S. panel manufacturers will be 
affected, as solar cells imported for 
module assembly are tariffed. The first 
2.5 GW of imported solar cells do come in 
tariff-free each of the four years and will 

help U.S. manufacturers boost production 
at a lower cost. There is no explanation of 
how those 2.5 GW will be allocated.

U.S. solar panels using U.S. cells 
would benefit the most. Tesla could be 
the biggest beneficiary (besides thin-
film manufacturers), as its New York 
gigafactory also manufactures Panasonic 
solar cells. Tesla has a goal to achieve 2 
GW of solar panel capacity per year, but 
the ramp-up has been slow.

Texas-based panel manufacturer 
Mission Solar Energy said it will be 
hiring additional employees to push its 
production lines to a 24/7 schedule. 
The company laid off close to 250 
workers in 2016 and 2017, but this new 
announcement will enable Mission Solar 
Energy to “maximize its production 
output and operate at its full annual 
capacity” of 200 MW.

SolarWorld Americas (one of the 
original manufacturers requesting tariffs 
on imported products) started re-hiring 
200 workers in September after some 
type of tariff seemed imminent. The 
company plans to have around 500 total 
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We need state governors, legislators and public 
utility commissions with huge solar workforces, 
from South Carolina to New York to California, 
to adopt policies and regulations to overcome the 
cost increases and job impacts from solar tariffs.

American employees this year. 
“We are still reviewing these 

remedies and are hopeful they will be 
enough to address the import surge 
and to rebuild solar manufacturing in the 
United States,” said Juergen Stein, CEO 
and president of SolarWorld Americas. 
“We will work with the U.S. government 
to implement these remedies, including 
future negotiations, in the strongest way 
possible to benefit solar manufacturing 
and its thousands of American workers 
to ensure that U.S. solar manufacturing is 
world-class competitive for the long term.”

Suniva, on the other hand, does not 
appear to be on the rebound, 

despite initiating the trade case. The 
company declared bankruptcy last 
year, and both LONGi and Canadian 
Solar have been in discussions about 
purchasing Suniva’s remaining assets.  

China-based JinkoSolar recently 
confirmed reports that it is planning 
to set up a manufacturing plant in the 
United States. The plant is assumed 
to be part of a secretive project in 
Jacksonville, Florida, where an unnamed 
solar company has requested to lease 
1.2 million sq. ft and hire as many as 
800 people by 2019. The time to begin 
production and recover implementation 
costs puts significant earnings more than 
likely outside the four-year tariff roadmap. 

U.S. markets
SEIA has estimated that current U.S. 
panel manufacturers could only meet 
20% of U.S. demand if all lines are 

operating at full capacity. So, each 
market is going to be buying imported 
modules. Panels are anticipated to see 
a 10-cent/watt increase in year one 
because of the tariffs. 

While Bloomberg New Energy 
Finance analysts estimate total cost 
increases in utility-scale will be less 
than 10% and only 3% for residential 
systems, even slight increases can affect 
a project’s competitive advantage with 
other forms of electricity. GTM Research 
expects the U.S. solar industry to see 
an overall 11% reduction in installations 
as a result of the tariffs. It was originally 
projected that 68.9 GW of solar PV would 

be deployed over the next five years; 
with the tariffs, the new projection is 
down 7.6 GW to 61.3 GW through 2022.  

Utility-scale solar will feel the largest 
effects as it is the largest installation 
market and the one most affected 
by module prices. GTM says 2019 
will hurt more than 2018, since most 
2018 projects had modules already 
warehoused. This year, utility-scale will 
see a decline of 525 MW while 2019 is 
expected to face a 1.6-GW decline.  

GTM Research also predicts 
the residential market to decrease 
9.9% (1.5 GW) and the non-residential 
(commercial) market to decline 10.7% (1.1 
GW) through 2022. 

Duke Energy spokesperson Randy 
Wheeless said the utility is looking into 
the new cost associated with going solar. 

“We will continue to invest in this 
resource, but we are carefully evaluating 

the economics of each of our solar 
projects with a focus on minimizing 
adverse impacts on our investments and 
costs to customers while supporting the 
growth of renewable energy,” he said. 
“Duke Energy currently owns more than 
800 MW of solar power capacity and 
plans to build and procure more than 
3,000 MW over the next five years.”

As for job losses, it’s difficult to 
predict where those may be found, 
although one could look at regions 
with unsupportive solar policies. At the 
beginning of 2017, more than 260,000 
people worked within the U.S. solar 
industry. SEIA is predicting a loss of 

23,000 American jobs this year as 
a result of the tariffs.

“We need state governors, 
legislators and public utility 
commissions with huge solar 
workforces, from South Carolina 
to New York to California, to 
adopt policies and regulations to 
overcome the cost increases and 
job impacts from solar tariffs,” said 
Anne Hoskins, chief policy officer 
for Sunrun. “Now more than 

ever, states must step up so solar can 
continue to lead the transition to a more 
resilient and clean energy system.”

Future issues
The next trade battles that could touch 
the solar industry would be felt by 
mounting and racking manufacturers. 
Both the steel and aluminum 
industries have launched Section 232 
investigations into whether imported 
products are hurting the U.S. industry. 
The U.S. Commerce Department must 
prove that imports under Section 232 
threaten U.S. national security (rather 
than cause serious injury to U.S. 
production, like with Section 201). The 
Department suggested in February at 
least a 24% tariff on steel and a 7.7% 
tariff on aluminum. Both decisions on 
any potential actions should happen in 
April. SPW
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the

INSTALLATION
ISSUE

18 ways to work 
smarter

With higher panel prices comes the need to decrease soft 
costs even further. By improving installation methods, 
solar installers can save money, time and effort—bypassing 
the stress that comes with tariffed panels. We reached 
out to technical trainers at the 2018 NABCEP Continuing 
Education Conference who provided some tips on how to 
better design and install solar projects. Sorry, you won't 
receive any NABCEP credits just for reading, but these new 
processes could help expand your business. 

Image courtesy of Sullivan Solar Power
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S P E C I A L  S E C T I O N

Choose products that 
reduce soft costs

While customizing solar projects 
may please customers, 
combining disparate 

components can cause headaches. 
The equipment doesn’t always 
play along, and the additional time 
required to integrate systems and 
purchase extra hardware can increase 
frustration levels and budgets.  

To alleviate issues, choose 
equipment that can reduce or 
eliminate labor and equipment 
costs. For example, using integrated 
equipment for cable management, 
such as pre-cabled microinverters, 
can eliminate the need for a trunk 
cable and create a simple plug-and-
play job. Likewise, racking equipment 
with built-in cable management, pre-
assembled parts and an adaptable 
design will save install and alteration 
time on the roof. 

Mobile apps can also save time 
when it comes to inverter installations. 
Most inverter manufacturers offer an 
app for setting up, commissioning 
and connecting site equipment to the 
system owner’s Wi-Fi. Many inverter 
systems can also be pre-configured 
before heading to the job so installers 
can further reduce time on-site. 

To prevent returns to the site, 
installers should ensure the gateway 
or web server is connected via 
Ethernet cable, because even the 
best of Wi-Fi-enabled devices may 
disconnect or can cease to function if 
the site owner changes routers, ISPs 
or passwords. A wired connection 
will always be the most reliable. Also, 
the manufacturer’s tech support 

department should be contacted first 
if there are potential problems with 
a part or panel. Problems can be 
analyzed remotely, and quite often 
fixed, right from the tech’s computer 
without an installer having to roll out 
a truck.

Choosing products that manage 
as much installation hassle as possible 
will save time and money. By coupling 
mobile technology with pre-integrated 
equipment and plug-and-play features, 
some installers can complete two or 
more residential solar arrays in a single 
day with the same crew. SPW

JASON HIGGINSON
SENIOR DIRECTOR OF MARKETING AT 
APSYSTEMS
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Know how inverter MPPT functionality affects performance

When choosing an inverter for a 
project, always consider whether the 
inverter can perform global maximum 

power point tracking. While most inverters on 
the market today perform maximum power 
point tracking (MPPT), not all perform global 
MPPT. If shade is present on the project site, 
choosing an inverter that performs global 
MPPT can help increase energy production. 

In addition to converting DC power to AC 
power, another key function of string inverters 
is determining the voltage and current levels 
at which the array operates (its operating 
point). MPPT refers to an inverter's ability to 
identify the operating point that maximizes 
the output power of a PV array (i.e., it finds the 
maximum power point of the array).

When conditions are the same across all 
modules (identical irradiance, temperature 
and components), an array will have a single 
maximum power point. However, if part of 
the array is shaded, there will be multiple 
operating points that maximize power output. 
This is due to the impacts of bypass diodes 
within modules that allow the inverter to “skip 
over” shaded sections instead of operating 
at their lower current. 

The power-voltage curve shows the point (or points) at which the power output is maximized 
(the MPPT). As shown at right, an array can have multiple MPPTs when it is partially shaded. 
Image courtesy of Aurora Solar

As a result of the behavior of bypass diodes, there are two distinct operating 
points at which power is “maximized” for shaded arrays. Global MPPT refers to 
the ability of an inverter to sweep across the full range of current and voltage 
levels (within its operating voltage limits) to find the point at which power output 
is globally maximized and avoid picking local maximum power points.

Inverters without global MPPT functionality can make sense for sites without 
shade, because during the times that the inverter is searching for the maximum 
power point, it is not actually operating at that maximum power point and the 
array is not producing as much energy as it could. If the maximum power point 
is unlikely to change because bypass diodes will not be activated due to shade, 

then using an inverter without global MPPT can be 
beneficial. However, for sites with shade, global MPPT 
capability can help increase the system’s energy 
production. Analysis of a shaded solar installation 
by Aurora Solar found that global MPPT increased 
production by over 5% annually. 

Whether the selected inverter performs global 
MPPT should also be factored into estimates of how 
much energy the system will produce. Modeling energy 
production based on the assumption that an inverter 
performs global MPPT when it does not can lead to 
underperforming systems. Similarly, failing to account 
for global MPPT when the inverter does perform this 
behavior can lead to oversizing a system relative to the 
customer’s needs. When using software to simulate 
energy production, it is important that the software 
models inverter behavior in accordance with the 
manufacturer specifications for each inverter model. SPW

DAVID BROMBERG
SENIOR SCIENTIST AT AURORA SOLAR
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S P E C I A L  S E C T I O N

Prioritize a 
proper 
wire 
management 
strategy 

One underrated 
conversation when 
discussing PV system 

safety is wire management. 
Proper wire management is vital 
to the health of the PV system. 
Damaged wire insulation can 
lead to ground-faults, system 
downtime and fire. With no 
real industry standard for 
wire management, it’s difficult 
to police subpar installation 
practices and products. PV 
systems are installed in various 
environments, conditions and 
by different processes, so 
having accurate information to 
create a solid wire management 
strategy is essential. 

There are countless 
scenarios that can lead to 
damaged wires. The most 
common issues arise from 
rodent damage. Critters such 

as squirrels love to munch 
on PV cable insulation. This 
unlucky snack choice can 
lead to a shutdown of the PV 
system or even a fire. Rough 
abrasive surfaces such as roof 
shingles can cause just as much 
damage. The key to eliminating 
these situations is as simple as 
securing wires neatly tucked 
away so rodents and other 
creatures do not have free 
access to them. Even though 
there is no direct reference to 
solar PV wiring, the NEC does 
call for electrical installations 
to have a clean, clear aesthetic 
(see NEC 110.12).

PV wires are not 
unbreakable and do have 
limitations when it comes to 
elasticity. Not observing the 
specified bending radius of 
cables can cause internal 
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Evaluate a roof’s structural support before designing solar

When considering if a roof 
is suitable for solar, many 
people start with solar design 

considerations like roof orientation and 
shading. But a complete inspection of 
the roofing system and its structural 
support is especially important. While 

solar technicians are careful about 
installation practices, like flashing 
and sealing roof penetrations, roofing 
contractors can best recognize roof 
deficiencies. After a solar install, it’s 
difficult to access the roof and make 
repairs. 

One should first find out the roof 
age, expected lifetime and warranty 
terms. There might be a product war-
ranty and a manufacturer or contrac-
tor’s workmanship warranty. Installing 
solar typically doesn’t void the product 
warranty except where roofing was 
altered, like where a hole is poked 
through. Usually, the workmanship 
warranty is only affected if the original 
workmanship is disturbed, such as 
by breaking shingle sealant to slide 
flashing underneath. Ideally, the solar 
installer knows about roof age and 
warranties up front.

Many factors affect roof condition: 
age, location, system design, materials, 
workmanship, maintenance, roof deck 
and underlayments. 

Each roofing system component 
helps maintain the roof’s integrity. One 
sign of asphalt shingle roof deteriora-
tion is when the surface granules wear 
off, leaving the substrate exposed. 
Other signs are curling or missing shin-
gles. For tile roofs, leaks, tile cracks 
and degraded underlayment should be 
promptly addressed.

damage to the fragile copper/
aluminum strands within. Not securing 
the wires in proper intervals puts 
excessive stress on connection points, 
junction box and connectors (see NEC 
690.31 C2). Additionally, the improper 
tightening (overtightening) of cable 
ties puts pressure on PV wires, leading 
to cutting of the wires’ protective 
insulation. 

Installers need to ensure they are 
using appropriate and listed solutions. 
Using generically rated or unlisted 

cable ties and clips can reduce the 
longevity of the installation. Using 
generically rated materials (e.g. nylon 
or non-300 series stainless steel 
solutions) that are not UV or corrosion 
resistant can cause breakdown over a 
short period of time. Listed solutions 
are required by the NEC (see NEC 
690.31 A). Wire management solutions 
should be listed to UL standards. SPW

SARAH PARSONS
WILEY PRODUCT MANAGER FOR BURNDY
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Monitor consumption to evaluate storage benefits

While consumption monitoring is not a must-have for 
a typical PV installation, consumption data can help 
system owners better understand their energy usage. 

This information can help them evaluate whether or not add-
ing storage makes sense.

When considering consumption monitoring for customers, 
installers first must determine if the split-core consumption CTs 
(current transformers) can be readily installed around the ser-
vice conductors or busbars. If the consumption CTs cannot be 
easily installed on the service panel, additional electrical wiring 
may be required to prepare the site. To complete the site as-
sessment, a qualified electrician may need to remove electrical 
enclosure covers. For Enphase installations, Enphase suggests 
following all safety and installation instructions in the Enphase 

Envoy S installation and operation manual. If the main electrical 
meter is installed in a separate enclosure from the main service 
panel, consumption CTs can probably be installed without any 
additional electrical wiring. Consider these questions:

• For installs with separate service and meter panels: Is the 
utility meter installed in an enclosure separate from the 
main electrical service panel? For installs with a combined 
service and meter panel: Is the utility meter installed in a 
combined meter or main service panel?  

• Do both conductors in the main service panel have at least 
2 in. of accessible length?  

• If conductors are present, are they smaller than 350 MCM 
THWN, 350 MCM XHHW or 4/0 RHW? If busbars are pres-
ent, are they thinner than 3/4 in.?   

• Is there adequate space (3/4 in.) around each conductor/
busbar to install the consumption CTs? 

If you answered yes to all questions, the CTs can be readily 
installed without rewiring the service equipment.

If the service conductors or busbars are not readily acces-
sible for the split core consumption CT installation or if paral-
leled conductors are feeding the main service, Enphase has 
additional tips and best practices online that allow for easy 
installation of the CTs. SPW

NICK SOLEIL
PRODUCT MANAGER WITH ENPHASE ENERGY

If decking material fails, the fasteners holding 
the roofing material can come loose and cause dam-
age from below. These trouble signs cannot always 
be detected from the rooftop, so the roof should 
be inspected from the attic and issues like sagging 
rafters or dry rot should be addressed immediately.

If neighbors are replacing roofs, it'd be wise 
to get an inspection because nearby roofs may be 
due for replacement if they're the same age. If in 
need of a new roof, one might consider purchas-
ing roofing and solar from one manufacturer with 
a warranty covering both products and the entire 
installation. SPW

CHRIS FISHER
PRODUCT MANAGER FOR CERTAINTEED SOLAR
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Discover which shade is worse 
than others 

Shade leads to mismatch. Simple, right? Not 
so fast. This relationship is one of the most 
commonly discussed in solar design—and 

was a big factor in propelling microinverters and 
optimizers to their early market adoption. But 
precisely how much mismatch should one expect 
from shading on an array? 

On one hand, some will say that shade on a single 
module can “take down an entire string,” implying a 
multiplier effect of 10- to 15-times. In reality, that would 
depend on the system wiring, and often the string 
would have the option to bypass that shaded module 
and run the remaining modules at a higher voltage 
(still mismatch loss, but not 15-times the shade). On the 
other end of the spectrum, if all modules are shaded 
at the same time, then there would technically be 
no mismatch, since each of the modules in the array 
would be perfectly balanced. The right answer to how 
much mismatch will result is it depends.

For example, start with a commercial system 
with a variety of sources of shade: HVAC units on 
the roof, nearby trees and a large, tall building 
in the next lot. Running an initial simulation, one 
finds that the system gets 6.1% shade loss, with 
a corresponding mismatch loss of 4.6%. In other 
words, the mismatch losses are roughly similar to 
the shade losses. 

Isolating each of the different objects will show 
how that relationship between shade and mismatch 
can change. For example, the HVAC units produce 
4.1% shade loss and 3.5% mismatch loss—fairly 
similar levels. The nearby building creates 3.3% 
shade loss, but 1.8% mismatch loss—just half as much 
mismatch as shade. A flagpole (with a long, skinny 
shadow) would create just 0.6% shade loss, but 1.8% 
mismatch loss—a 300% difference between shade 
and mismatch. 

To understand how shade leads to mismatch, 
one needs to understand the type of shade that 
hits the array: Are the shadows narrow and only 
hit a few modules, or are they wide and sweeping 
across many modules at once? Ultimately, it’s a good 
reminder to use real simulation programs rather than 
simple rules-of-thumb. SPW

PAUL GRANA
FOUNDER OF FOLSOM LABS

Installation section 2-18_Vs5.indd   45 2/28/18   4:09 PM



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

4 6  SOLAR POWER WORLD      3  • 2018              www.solarpowerworldonline.com 

Avoid DC faults with proper wiring

A PV system electrical fault often 
results from improper wiring. 
Specifically, points of connection, 

tension and friction are particularly 
notorious for being a fault source. Proper 
planning, materials and installation mitigate 
the risk of serial and parallel arcs, short-
circuits and ground faults along the entire 
PV circuit.

PV source circuit
Today’s modular push-fit, locking 
connectors (Multi-Contact MC4 and 
Amphenol Helios H4) are easy and fast. 
PV source circuits can be extended and/
or combined with manufactured extension 
cables (straight through or Y-connector). 
Installers making their own should use OEM 
connection parts and approved crimping 
tools, methods and certification. Connecting 
cables should click and not be pulled apart.

Wire clips help to keep PV source 
circuit wires from dangling. This not only 
looks nicer but eliminates ground fault and 
shock risk due to wire abrasion. It also hides 
the wire from sharp-toothed rodents looking 
for something to chew. If using metallic zip 
ties, they should be properly tightened. 

Transition to PV output circuit
If the transition is in an empty junction 
box using twist-on connectors (wire nuts), 
consider water-resistant wire nuts. Use 
twist-on connectors suitable for the wire 
sizes that have a securing spring integrated 
for better wire hold and conductivity. Loose 
connections risk serial arcs. Make sure to 
have properly rated connectors to avoid 
risking parallel arcs. 

For pass-through and combiner 
transition boxes that provide conductor 
connection points (terminals), the ones that 
are spring-loaded are easiest. With screw-
type compression terminals, use a torque 
driver and follow manufacturer’s instructions 
on how tight to fasten them. 

PV output circuit
Avoid damaging the nylon sheath of conduit 
conductors when unfurling, handling and 
pulling DC homeruns. Provide ample pull 
boxes if there are a lot of bends or high 
conduit fill. Take the time to cleanly ream 
smooth metal tubing cuts and make a 
secure connection to the fish tape before 
pulling. Reduced abrasion means less 
chance of ground fault or short-circuit.

DC disconnect/inverter input circuit
Connection to a string inverter usually 
involves installing a wiring box in addition 
to the inverter itself, so there are really 
two sets of connections to be made. An 
exception is the Fronius SnapINverter which 
includes the terminal connection block 
within the inverter mounting bracket.

Read installation instructions before 
first-time installation. Inverter wiring 
compartments are not all the same. Terminal 
connection types differ. SPW

JOCK PATTERSON
PRODUCT MANAGER AT FRONIUS USA
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Oversize MPPT controllers in off-grid systems for more ROI 

Some MPPT controllers can be sized 
well above the maximum operating 
output power rating without 

damaging the controller or having the 
charging current exceed the maximum 
output current rating of the controller. 
This means that array oversizing with 
off-grid systems can result in a positive 
return on investment, similar to the 
results commonly achieved with grid-
tied inverter systems.

MPPT controller maximum nominal 
operating power depends on the rated 
charge current and the nominal system 
voltage. During the middle of a sunny 
day, there may be more power than the 

controller can use with an oversized 
array. However, an oversized array will 
often contribute more power than a 
smaller array in the early morning and 
late afternoon, or even during the middle 
of a cloudy day. Excessive oversizing of 
the array may show a diminishing return 
if the power limiting is more significant.

Some of the benefits of exceeding 
the nominal wattage ratings of an MPPT 
controller include:

• Daily maximum power levels can 
be much lower than the STC rated 
power of the solar array. Tilt, azimuth 
angle, time of day/year, weather, 

climate, dust and other factors 
reduce output power from the array 
leaving unused controller capacity

• Full charging potential of the MPPT 
controller can be used more often

• Better production early and late in 
the day

• Better production during cloudy 
weather

• On sunny days, excess power is not 
needed once the batteries are close 
to full

• Reduced maximum charge current 
for smaller battery banks

• More string-sizing options with 
higher power arrays

In addition to STC power, array voltage 
needs to be considered. The minimum 
Vmp should stay above the battery 
maximum Vb for consistent charging to 
occur, and the array Voc should never 
exceed the maximum voltage ratings of 
the controller. A string sizing calculator 
can provide minimum and maximum 
voltage levels for an array based on 
record low temperature and maximum 
average high temperature. 

Operation at full power with 
sustained high temperatures may cause 
unnecessary stress on the controller’s 
electronic components. If oversizing is 
considered in hot climates, the TriStar 
MPPT controller can be programmed 
with a reduced maximum battery 
current limit so the controller will not get 
overheated as often. SPW

DOUGLAS GRUBBS
APPLICATIONS ENGINEER AT MORNINGSTAR
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Don’t let microcracks turn into macro problems

Solar panels are meant to absorb 
the sun’s rays, not an installer’s 
body weight. Kneeling or walking 

on a solar panel may not break the 
protective glass, but it can create tiny 
cracks in the cells underneath, causing 
invisible damage and beginning the 
downhill spiral to fading performance. 
These small cracks—microcracks—
are one of the main reasons for solar 
module degradation and failure. 

Once a cell is cracked, its power 
output decreases a little more every 
year. Over time, the whole panel 
becomes less effective and shows the 
effects of permanent damage.

Solar cells are made of a super-
thin layer of silicon (around 150 
micrometers), making them highly 
fragile. That’s why solar modules 
receive a strong tempered outer glass 
covering that protects them from the 
environment. 

Still, issues can happen, 
bypassing that glass covering. 
Damaging microcracks are not 
always visible to the human eye. 
An electroluminescence (EL) test is 
required to detect microcracks in a 
solar cell. 

The main causes of microcracks are:

1. Manufacturing: Sometimes 
solar modules come from the 
factory with microcracks. High 
temperatures used during 
soldering of busbars and lamination 
processes create stress on cells 
that can cause microcracks. A 
trusted manufacturer that performs 
strict quality assurance testing 
should not be shipping modules 
with microcracks.

2. Mechanical loads and improper 
mounting: A solar module is 
designed to hold a mechanical 

load of up to 5,400 Pa (112 psf). 
However, this load varies depending 
on where the module has been 
clamped. Clamps installed in a 
weaker location of the module can 
cause load resistance to be as low 
as 2,400 Pa (50 psf). If an installer 
uses the wrong mounting locations, 
cells can potentially suffer not only 
microcracks but also broken glass. 

3. Installer error: Negligent installers 
may walk on or apply strong force 
to the module surface during 
installation without realizing they 
can cause microcracks. Careless 
behavior can seriously weaken 
panel performance and lead to 
dissatisfied customers. 

Panasonic solar cells use a 
manufacturing process that makes 
them smaller, stronger and more 
flexible. All Panasonic modules go 
through EL testing to ensure they're 
free of microcracks, but it is critical 
installers follow manufacturer mount 
location guidelines to ensure sturdy, 
secure installations. SPW

DAVID LOPEZ
BUSINESS DEVELOPMENT AND SALES 
MANAGER AT PANASONIC SOLAR
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Stagger attachments to more equally 
distribute system load 

If a PV system is mounted on a roof without staggered 
attachments, the entire load of the PV system, and 
the resulting wind and snow loads, is concentrated on 

a few rafters or trusses. Not staggering the attachments 
may necessitate structural reinforcement of the roof, 
which can be costly.

AHJs, code officials and solar professionals are 
re-evaluating the best methods for connecting a PV 
system to a roof. Unfortunately, structural codes and 
standards are a murky bowl of acronyms. The IBC and 
IRC use ASCE-7 and the American Wood Council’s 
NDS to establish PSF capacities, permissible point 
loads, fastener size and position, attachment capacity 
and appropriate safety factors. For the average solar 
installer, making sense of these confusing requirements 
is a challenge and determining the best structural 
configuration can be complex.

Certain states with snow load considerations like 
New Jersey and other Northeastern states have started 
mandating staggered attachments on all steep-slope PV 
systems. Even California’s streamlined permitting gives 
preferential consideration to solar systems that use 
staggered attachments.

By staggering attachments, the load is more 
equally distributed across more of the rafters or 
trusses, minimizing the load that is concentrated on a 
single structural member.

While staggering does require a few additional 
roof attachments, it’s much less costly than 
reinforcing the roof. Staggering attachments is a 
good design practice and puts less strain on the roof.

Quick Mount PV’s new QRail system can be 
easily designed using staggered attachments with 
the QDesign software tool available at quickmountpv.
com/qdesign. SPW

JEFF SPIES
SENIOR DIRECTOR OF POLICY FOR QUICK MOUNT PV

SUE STARK
PV DIRECTOR OF TECHNICAL SALES FOR QUICK MOUNT PV
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Consider temperature ranges 
when designing long-lasting roof attachments

Temperature ranges affect more than just a solar panel's 
performance. Temperature swings can break down 
racking and flashing durability, especially on hot roofs in 

the summer time. Understanding how everyday exposure to 
the elements affects even small pieces of the solar project 
will ensure a system outperforms its warrantied lifespan.

An array can reach 60°F above the ambient 
temperature, which is important when considering the 
expansion and contraction of aluminum racking.

For example, if a PV system is exposed to 90°F heat 
during the day and 50°F temperatures overnight, 30-ft 
aluminum rails feel a variance from 50°F to 150°F (with 
the 60°F above ambient temperature consideration). 
The variation (expansion/contraction) of the aluminum 
rail is between 3/8 in. and 1/2 in. in length. When these 
movements occur day-in and day-out for the 25-year usable 
life of the PV system, one can only imagine the forces 
imposed on the mounting screws or lags attached to the 
roof and its sealants. 

This constant movement will not only have a negative 
impact on the structure, but also on the waterproofing 
system. For thermal splices, installers should refer to the 
installation manuals for the different manufacturers. For the 
Roof Tech L-foot option, the maximum length recommended 
between thermal splices (rail split) is every 12 to 14 ft.

Temperatures also affect flashing and sealants. There 
are a variety of sealants on the market, so one should 
be sure the appropriate sealant is used for the specific 
substrate while also considering service temperatures. 
Common asphalt roof sealants can have an upper service 
temperature anywhere between 165°F to 200°F. Because 
roof temperatures can reach 200°F, a sealant with a lower 
service temperature could fail sooner. 

Roof Tech uses butyl rubber in its flashing as it retains 
its elasticity under extreme weather testing. Other sealants 
may crack after constant temperature swings, but butyl 
rubber has a service temperature operating range between 
-40°F and 248°F.

Correct thermal splicing and sealant/flashing choices 
will help a solar array survive the normal temperature 
ranges of a U.S. location. SPW

MILTON NOGUEIRA
SENIOR BUSINESS DEVELOPMENT MANAGER FOR ROOF TECH

After 7,500 hours of weather testing, the butyl on the left has 
retained its elasticity, while the sealant on the right is cracked. 
Appropriate roof sealants should be chosen for their service 
temperature ranges to prevent failure. 
Image courtesy of Roof Tech
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Identify a long-term solar monitoring solution to 
keep up with new technology

Installers and O&M providers at least 
two years old understand the struggle 
of monitoring solar portfolios across 

several different platforms.
Learning several software 

dashboards is difficult and time-
consuming. Time spent checking each 
portal would be better spent prospecting 
new customers or installing more plants. 
The best way to consolidate to one 
monitoring portal is to start with one that 
will grow with the fleet.  

Solar installers should first look 
at how many brands of inverters they 

are using across their fleet. New 
inverter brands come on the market 
while others fade away. It is important 
to select a monitoring portal that can 
support all different brands of inverters 
in current use and one that keeps 
adding new inverter models to its 
compatibility list.

When it comes to adding plants 
to a new monitoring portal, hardware 
options are as important as the solar 
monitoring software itself. System 
owners should select a brand that will 
have a wide range of monitoring tools 

to cover their robust 
monitoring needs, 
but also one that 
has low-cost, basic 
options for when 
they need to add 
new hardware to an 
existing system. 

Last, but perhaps 
most importantly, 
installers should 
identify a solar 
monitoring platform 
that is committed 

to staying up with trends and ahead of 
the curve. Some questions to ask: Is 
the platform compatible with battery 
storage? Are there options for optimizing 
self-consumption once self-consumption 
becomes more valuable than feeding 
in to the grid? What are the options 
for feed-in management? Although 
some may not have an immediate 
need for these solutions, by selecting 
a monitoring portal with these options, 
they are essentially future-proofing their 
fleet and protecting the investment their 
customers have made in solar. 

Monitoring should be an 
advantage, not a burden! SPW

ANNE NELSON
MARKETING MANAGER FOR SOLAR-LOG
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Explore updated  
flashing technology 
for the best waterproof fit

Every solar installer must find a way to prevent 
the roof from leaking, but most are unaware 
of what’s happening with flashing technology. 

This isn’t surprising, since flashing typically makes 
up less than 5% of the total cost of a standard 7-kW 
install on an asphalt shingle roof. 

As the industry continues to look for ways to 
reduce costs, successful companies will emphasize 
reducing labor costs over the raw cost of materials. 
Without sacrificing project security, one can save 
money by looking into the latest flashing innovation: 
Microflashing. 

For decades, installers have used similar 
flashing technology for asphalt shingle roofs, 
usually a rectangular piece of aluminum or steel slid 
underneath shingles and over the roof penetration. 

Take advantage 
of multi-purpose 
solar software to 
save on soft 
costs

Installers and salespeople 
are often spending too much 
time quoting deals that are 

not yet in the bag. If creating 
a design and a professional 
proposal takes more than three 
minutes, companies should 
try out software like Solargraf, 
MODsolar or PVComplete that will 
create and send quotes automatically. 

Nowadays, creating a PDF is 
counterproductive. There are always 
changes and negotiations happening 
during a solar deal, so installers 
need to keep quoting online and 
interactively to close deals on the 
spot. Client acquisition costs account 
for almost 17% of a turnkey solution 
price, and with the recent tariffs on 

imported solar cells, an average 6-kW 
system will need to be around $600 
cheaper to offer the same price to 
consumers as before. 

This means contractors need to start 
saving on two major soft costs: client 
acquisition and permitting.

Installers can save on client 
acquisition costs by finding more qualified 
leads at an affordable price, as well as 
focusing on a solid referral program. 
Companies can also save on permitting 

by removing the burden, time and costs 
associated with doing them internally and 
paying for the service only when needed. 
Most companies will pay for a full-time 
employee to work on permitting when 
they only need their services three to five 
times per month. Outsourcing will help 
save money and free up more time for 
selling and investing in marketing. SPW

LENNIE MORENO
CEO OF SOLARGRAF
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Minimize system losses with 
proper inverter placement 

The NEC requires that voltage drop within an 
electrical circuit (which equates to the loss the 
system incurs due to design choices) be no more 

than 5%. When it comes to fundamental PV system 
design, however, voltage drop is recommended to 
be less than 2% for both DC and AC circuits. 

Minimizing system losses due to voltage drop 
ultimately comes down to inverter placement 
and conductor size, regardless of the DC and AC 
system voltages. String inverters are traditionally 
placed on the end of a row of modules, minimizing 
loss on the DC source circuit conductor runs. This 
can easily allow for a voltage drop around 1%. 
Some string inverters also allow the maximum DC 
conductors to be as large as a #8AWG, further 

Recently, elevated flashing techniques 
using rubber bushings have come on 
the scene to provide an extra level of 
security on roofs. 

Enter SolarRoofHook's innovative 
flashing technique of Microflashing. 
The product took lessons learned 

from previous flashing designs to 
address common installer issues: size 
of flashing, number of components 
and speed. SolarRoofHook's 
QuickBOLT mounting system consists 
of three components: an EPDM 
rubber compression washer (called 

Microflashing), a bolt and a hex flange 
nut. When installers drive the bolt 
down, the collar compresses the 
Microflashing down onto the roof, 
creating a watertight seal. No lifting 
of shingles is needed. Any racking 
system can then connect to the bolt. 

Microflashing allows for a smaller 
footprint, fewer components and a 
quick installation. In an ever-changing 
solar market, installers are looking for 
ways to be more cost effective, and 
exploring new flashing technologies is 
a great first step. SPW

JARED WIENER
VICE PRESIDENT OF MARKETING FOR 
SOLARROOFHOOK
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Plan carefully when installing solar on interlocking metal shingle roofs 

system should be positioned on the roof 
in the same manner as if on a composite-
shingle roof. Attention should be paid to 
the rafter locations such that the mounts 
can be fastened into the rafters of the 
roof. This task is made more difficult with 
metal shingles since a stud finder will not 
work through the metal shingles. Careful 
measurements and possibly attic inspection 
of the roof structure may be required to 
accurately locate the rafters.

A 3-in. hole saw should be used to 
penetrate the metal roof shingle, and care 
should be taken to make a clean hole. 
Once the mount is secured to the rafter, 
the rubber boot is secured with sealant and 
screws. SPW

SUNMODO
With PV installations increasing 

across the country, more 
unique roofing materials are 

questioned every day. For interlocking 
metal shingle roofs, finding the right 
mounting solution can be a puzzle. 
Most interlocking metal shingles have 
a pattern stamped onto them, and 
traditional roof mounts often require 
smooth, flat surfaces. Flashing is also 
difficult on interlocking metal shingles 
since shingles can’t be separated and 
flashing can’t slip underneath. 

One way to mount solar 
to interlocking metal shingles 
is to drill a hole through the 
shingle and fasten a mount to 
the underlying sheathing and 
rafter. With SunModo’s EZ Metal 
Roof Mount, a rubber boot is 
then fastened to the interlocking 
metal shingle using small sheet 
metal screws and sealant to 
ensure a water-tight seal.

A layout of the desired 
mounting grid for the PV 
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providing opportunity to reduce the DC 
voltage drop. This seems beneficial, but 
the energy delivered at the P.U.C. (point 
of utility connection) is the main driver 
for BOS costs. Being able to deliver the 
energy that is contractually obligated 
will determine the number of inverters 
within an array and AC conductor sizes. 

Having very small DC power 
loss due to voltage drop doesn’t do 
anything for the bottom line if the 
AC voltage drops are at or above 2% 
with very large conductor sizes, and 
creates the need for extra inverters 

to deliver the required energy at 
the P.U.C. Additionally, increasingly 
larger DC:AC ratios (the amount of 
DC power relative to the inverter’s AC 
output power capacity) help further 
the argument that a higher amount of 
DC voltage drop and power loss has 
negligible impact on the overall DC 
power capacity for the project.

The better option would be to 
allow the DC voltage drops to be close 
to 2% and increase the length of the 
DC conductor runs by co-locating the 
inverters near each other. Then have 

these groups as close as possible 
to the P.U.C. This will reduce the AC 
voltage drop and the possible need 
to use more inverters to deliver the 
required energy. With the increase of 
DC system voltages, DC conductor 
runs can be longer with the same 
voltage drop, with the benefit of 
reduced AC system losses and more 
energy delivered to the P.U.C.  SPW

MATTHEW CHARLES
SENIOR APPLICATIONS ENGINEER AT 
SUNGROW USA
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Choose carefully when selecting a deep-cycle battery

There are important considerations 
to keep in mind when selecting a 
deep-cycle battery. Choosing the 

right battery will result in the greatest 
performance and overall return on 
investment. 

Maintenance
If a site is easily accessible, then 
deep-cycle flooded batteries are a 
good choice due to their low cost and 
widespread availability. If the installation 
is in a remote area where regular 
maintenance cannot be guaranteed, then 
maintenance-free, deep-cycle AGM or 
gel batteries are the best options despite 
their higher cost. 

Chemistry
In areas where batteries often operate 
at partial state of charge, the addition of 
carbon additives has been successful 
in extending the life of deep cycle 
batteries. When batteries operate in 
off-grid systems or in locations that 
experience an unstable grid, they are 

often not fully charged on a regular 
basis. This quickly diminishes the overall 
life of the battery, but carbon additives 
can help prolong battery life and avoid 
costly frequent battery replacement.

IEC testing
Look for IEC and third-party test results. 
Select a manufacturer that employs 
outside testing companies to ensure 
the accuracy and validity of cycle life 
data. Testing to the IEC 61427 standard 
ensures the batteries meet the rigors of 
the deep discharge and recharge cycles 
of renewable energy applications.

Cycle life
This is measured as the number of 
discharge/charge cycles the battery 
can provide at a specified percentage 
of its rated capacity. Batteries from 
different manufacturers may have 
the same capacity rating, but design, 
materials, process, experience and 
quality control heavily influence cycle 
life performance. 

Capacity
Review the 
capacity of a 
battery to ensure 
it is properly rated 
for the application. 
A battery with 
insufficient capacity 
will over-discharge 

on a regular basis 
and have a shorter life. An oversized 
battery also is a poor choice because 
it will cost more for no added value.

Brand
With many deep-cycle batteries on 
the market, choose a battery from 
a company with a reputable brand 
and a history of engineering and 
manufacturing quality deep-cycle 
batteries for renewable energy 
applications.

Price
A battery with a low price is attractive, 
but if obtained at the expense of quality 
and cycle life performance, the cost 
over time will be significantly higher due 
to frequent battery replacements. It’s 
important to consider issues other than 
price when deciding on a battery for 
renewable energy applications. SPW

STACY DELZEIT 
SENIOR APPLICATIONS ENGINEER AT 
TROJAN BATTERY
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Reduce DOWNTIME to install more solar

It's painful to watch installers climb 
down ladders multiple times an 
hour to grab more hardware before 

climbing back up only to realize they 
forgot something else down below. 

A crew with a good process and the 
right hardware operates like a well-oiled 
machine. Steps are repeatable, preventing 
errors. DOWNTIME has been reduced.

DOWNTIME is an acronym used in 
"lean" production. Each letter stands for 
one of the eight types of waste in any 
process. The graphic below shows a 
summary of each type of waste. Here 
are a few more tips on how to improve 
solar installation.

Standardize how work is done  
Installation, and each step within, should 
be the same every time. Tool and 
inventory layouts on the truck should 
be standardized. Common tools and 
parts should be in the same place. This 
is especially important for crews with 
floating members.

Plan ahead and stage materials  
Think ahead for each step. Get the right 
materials, staged in the right place, in 
the right quantity every time. Every crew 
member should know their role and the 
jobs getting done immediately before 
and after their role.

Transport materials efficiently 
The biggest waste of time is trips back 
and forth to the warehouse. Also be 
sure to plan ahead to minimize the 
number of trips up and down a ladder 
to convey material to the roof.

Choose the right components 
Look for racking that reduces the 
number of installation steps and 
requires few, if any, tool changes. 
Design with parts that are easy to 
assemble. Also look for components 
that are pre-assembled and come 
packaged or kitted in quantities that 
work for the job type.

Take your installs to the next level
It takes commitment and time with 
crews to ingrain these tips into 
everyday workflows. Lean principles 
have made dramatic improvements 
in manufacturing. Apply them to an 
installation business to see dramatic 
increases in profitability and quality. 
Making the effort, using the right 
products and having manufacturer 
support will help take a team to the 
next level. SPW

BRANDON CARRASCO
DIRECTOR OF CUSTOMER SOLUTIONS FOR 
UNIRAC
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[ C O N T R A C T O R S  C O R N E R ] 

Hannah Solar is not too worried 
about new panel tariffs

Hannah Solar
Atlanta, Georgia

The minds behind Hannah Solar may have entered the industry with a bit 
of naiveté 10 years ago, but they sure have things figured out now.

“I didn’t really know what the tax credits were, I didn’t know about 
depreciation, but I thought that solar was going to come of age fairly soon,” 
said CEO Pete Marte about his decision to start Hannah Solar in 2008. “We 
got going and really just didn’t look back. I named the company after my 
daughter who was two at the time. It’s all about the next generation, and 
we better be good stewards for the planet.”

Hannah Solar does a little bit of everything in the Southeast today—
residential, commercial, small utility, EV, storage, O&M. This business 
diversity keeps its 120+ employees busy. And Hannah Solar is expanding. 
Marte anticipates a new Caribbean office opening mid-year.

“Right now, it’s kind of like the early days up here,” he said of the solar 
market in the Caribbean. “Any project is a good project. We’ll be doing 
large residential, a lot of storage down there.”

Most of Hannah Solar’s residential business comes through Solarize 
programs, which provide communities with group-purchasing options. In a 
Northern Atlanta suburb, Marte said nearly 80% of the Solarize customers 
who have gone solar have also opted for storage.

“Half of those folks I think don’t really know what 
they’re getting, and the other half are really educated about 
it,” he said of the storage interest. “We don’t know if we’re 
selling to the super educated, technical family that wants 
to consume as much clean energy as they can, or we’re 
just selling a Tesla Powerwall to someone with a Tesla who 
wants to complete the package. It’s a broad brush there.”

The increased interest in energy storage has helped 
boost solar sales in the area.

“There’s enough business for all of us,” Marte said of 
the competitive installer market. “The solar space in the 
Southeast is robust. Florida is just coming on board, in my 
opinion. Alabama is a huge land mass that has very little 
solar. It’s a good time to be in solar in the Southeast.”

We got going and really just didn’t look back. It’s all about the next 
generation, and we better be good stewards for the planet.

KELLY PICKEREL
MANAGING EDITOR

Podcast Alert!
Listen to this and other 
Contractors Corner podcasts 
on solarpowerworldonline.com

Contractors Corner_2-18_Vs3kp.indd   60 2/28/18   4:13 PM



[ C O N T R A C T O R S  C O R N E R ] 

                    3 • 2018       SOLAR POWER WORLD 6 1

Since Hannah Solar’s residential and C&I work isn’t affected by price 
fluctuations as much as the sensitive utility-scale market, Marte said he isn’t 
worried about the 30% tariff on imported cells and panels. And anyway, the 
official tariff announcement actually brought stability to panel prices, he said.

“It really started last May or June. Because the tariff could have been 
imposed retroactively, a lot of the manufacturers and supply chain were 
tight on supply,” Marte said. “Our prices were up pretty high—mid-50s, 
low 60s—so we’ve seen a slight retraction in that price since the tariff was 
announced and the manufacturers have some certainty.”

Marte thinks Hannah Solar’s markets have already weathered the 
worst of the storm.

“The panel pricing is a third of the cost of the project, so with a 10% 
increase, we already experienced that with our pricing,” he said. “The impact 
of the tariff has already been felt, and we’re moving on. We might lose jobs—
nothing is certain tomorrow in the solar world. But I do think we’re still in such a 
growth mode, this was just another little bump in the road for us in the industry. 
I’m hopeful and confident that we’re going to be building, not retracting.”

Hannah Solar plans to use that positivity and growth outlook as it 
enters its second decade.

“It’s been fun to grow with an industry that was so 
small in the Southeast when we started,” Marte 
said. “It’s great to get up every day to 
work at this.” SPW
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[ A S K  A  V E T ] KATHIE ZIPP
SENIOR EDITOR

What codes or standards development 
has to happen next for the industry to 
move forward?
One thing we’re working on right 
now is power control systems. It 
involves a home or business having 
an energy management system that 
would control how much power is 
delivered to and from the utility, how 
much goes into storage, what loads 
could be run, etc. This is a pretty 
key part of taking solar to the next 
level. As PV penetration increases, 
the utility system and the solar 
system on someone’s home have to 
become more intelligent. Some of 
the standards being worked on right 
now are control schemes that would 
become a certified product that would 
manage the use of an EV or different 

loads in a home, as well as preventing 
customers from having to upgrade 
their utility service just because they 
want to have something like an EV. 

Right now, if you were to have a 
smaller electrical service on your house 
(100 A), the utility would require you to 
install a larger (200 A) service to have 
an electric vehicle charger—unless 
there was something that could make 
sure that service was never overdrawn. 
So people could be saving as much 
as $10,000 to $15,000 to increase 
their service size, just to install an EV 
charger. If you can put that same money 
into battery storage and smart controls, 
you’re saving money, you’re going to 
be able to use your EV and other loads 
more while also not being limited on 
the size of your PV system. 

Having trained over 12,000 installers and inspectors in his more than 25 years in 
solar, Bill Brooks, principal of Brooks Engineering, can be called the godfather of solar 
engineering. But he prefers to call himself an ambassador for solar technology. Learn 
more about Bill’s journey from the early days of solar in the ’70s to his work with the 
codes and standards that continue to drive the industry today.

Here’s some of what he said. Listen to the full interview on solarpowerworldonline.com.

Ask a Solar Vet:  
Bill Brooks, ambassador for solar

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

Ask A Vet_2-18_Vs4kmkz.indd   62 2/28/18   4:16 PM



[ A S K  A  V E T ] 

Your teaching focuses on higher-level training, rather than 
entry-level solar education. Is a higher-level understanding 
of engineering something the industry needs more of?
I think that’s a good point. One of the frustrations is that 
the vast majority of folks that work in the field, as far as 
installing the equipment, have a fairly shallow level of 
understanding solar. Therefore, when they get themselves 
into a predicament, they don’t have the tools to help them 
out of the situation. A lot of times I get called into situations 
where the solution is simpler than [what] maybe needed 
my attention. There’s always a need to improve and learn 
more. Part of that is education through articles. That’s why 
I do a lot of writing; you see people getting things wrong 
or misunderstanding things and you then can, in a fairly 
short and poignant way, get something on paper or on the 
internet. Then it’s something people can find when they run 
into trouble to hopefully help them out of it. SPW
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One thing we’re working on 
right now is power control 
systems. As PV penetration 
increases, the utility system 
and the solar system on 
someone’s home have to become 
more intelligent. 
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Introducing Solectria XGI
The Next Generation of Inverters

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

Yaskawa Solectria Solar presents the latest innovation 
in inverter technology with the XGI Inverter Series. The 
XGI 1000 Commercial String Inverter and XGI 1500 
Utility-Scale Inverter set a new standard for quality and 
reliability in the PV industry.  

• Made in the USA with global components
• BAA (Buy American Act) Compliant
• Lowest total installed cost
• Lowest O&M cost
• Advanced grid features
• Remote diagnostics and upgrades

Contact the Yaskawa Solectria Solar team today to 
learn more about the XGI Inverter Series.
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