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Now your customers can take  
their solar on the road

With the world’s f irst solar inverter  
that can charge an electric car.

solaredge.com

Shorten sales cycle and increase ASP by offering  
your customers the only solar inverter that can  
power their electric vehicle.
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Soccer fans count on the players to bring home a game win. We under-
stand that your customers count on you for quality solar designs. 

ABB has a renewed quality approach to a better product. A service design 
for a better experience. It is company committed to a stronger partnership. 
ABB offers a complete line of solar inverters and accessories. Its new line of 
solar inverters brings embedded connectivity, maximum energy harvest 
and design flexibility for the most challenging solar installations. 

For more information, visit: go.abb/bornstronger
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T H E  F I R S T  W O R D

Take a step into storage

Since we launched Energy Storage Networks 
(energystoragenetworks.com) last summer, 
I’ve had the opportunity to attend two energy 
storage-specific conferences—Energy Storage 
North America in San Diego last August, and 
just recently Energy Storage Association’s 28th 
Conference and Expo in Boston. 

It’s been interesting to step into a “new” 
industry. I’ve been pleasantly surprised to find 
that covering energy storage is more familiar than 
I assumed. Back in 2010 when we started Solar 
Power World, I felt like I was diving into something 
completely unknown. I remember asking my 
manger at the time if he had gone to the library 
and checked out books to learn about solar. He 
laughed. “No. You just kind of learn,” he said. 
Looking back, I guess somehow I did. 

But this time, instead of diving forward, it feels 
more like stepping sideways. At the conference, I 
sat in some energy storage 101 sessions and was 
surprised by how much I already knew about the 

“duck curve,” the variable nature of 
solar and the need for reliable, 

affordable energy. I can’t tell 
you how many photos of 

solar panels I saw—even 
more than wind—in 

presentations or in 
sponsored videos and 
slideshows playing on 
hall screens. Many 
exhibitor names were 
also familiar to me, 
such as NEXTracker, 

Sungrow and 
SMA.

Even Energy Storage Association’s CEO Kelly 
Speakes-Backman reminded me of SEIA’s CEO 
Abby Ross Hopper. They even know each other! 
Both worked in Maryland energy under Governor 
Martin O’Malley, both started in their new positions 
last year and both are strong, experienced, smart 
women. I have the utmost faith in their working 
together to benefit both industries. 

Right now, solar+storage only makes up about 
10% of the overall storage market. But that number 
will only increase. Are you ready?

My advice is to take a step into learning 
about storage now. Even if you’re not ready 
to add storage services to your business, it’s 
valuable to know what’s happening in the market 
and where it’s expected to go. Understanding the 
big picture of how solar and storage both play 
into the overall energy market will help you look 
for opportunities to participate. 

There are many ways to take a step into 
learning about storage, even a small one. I 
suppose you could go to the library, but it’s 
more convenient to read the articles in our 
Energy Storage Supplement this month. You 
might be picking up this issue at Intersolar, 
where you can explore ees North America, co-
located with the show. This fall, Energy Storage 
International will also be co-located with SPI. I 
encourage you to walk the show floor to check 
out the exciting things storage exhibitors have 
to offer. Ask them questions. You can also 
attend an education session and ask those 
speakers questions too! Take advantage of the 
opportunities you have to learn about energy 
storage. You’ll find it will make more sense and 
be more valuable than you thought. SPW

@SolarStorageKZ
@SolarPowerWorld

Senior Editor Kathie Zipp
kzipp@wtwhmedia.com
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A powerful partner
in your corner

© 2017 Panasonic Corporation of North America. All rights reserved. 

When you install Panasonic HIT® solar panels you’ll provide your customers 

with what we believe are one of the most efficient solar panels available today. 

Sure, a low temperature coefficient of -0.258%/°C helps generate more free 

electricity even on the hottest days. But they’ll most love the long-term results 

that guarantee a minimum 90.76% rated output power after 25 years.

And with full support from one of America’s most trusted brands, stand by

your work confidently with our 25-year product and performance warranty.

No matter what corner of the country you operate in, let’s take your business

to profitable new levels together.

Learn more at business.panasonic.com/solarpanels
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No property taxes for leased solar in 
Arizona
The Arizona Supreme Court ruled 
unanimously that homeowners should 
not be charged property taxes for leased 
solar panels, according to azcentral. 
Taxing leased systems would make them 
uneconomical, affecting current lessees as 
well as solar leasing companies. However, 
the court left open the option for lower 
courts to decide that counties, not the 
state, could assess taxes to leased panels. 

Controversial Connecticut 
energy bill heads to legislature
The Energy and Technology 
Committee’s energy overhaul bill was 
sent to the state legislature despite 
widespread dissatisfaction with it, 
according to the CT Mirror. The bill 
is meant to implement the state’s 
updated Comprehensive Energy 
Strategy but would do away with 
the current net-metering structure 
and move to rates set by the Public 
Utilities Regulatory Authority. Vote 
Solar is pleased with the community 
solar aspect of the bill, but other 
solar advocates are unhappy that it 
would upend net metering. 

Utilities kill pro-solar bill in South 
Carolina
The South Carolina House passed a 
bill eliminating caps on residential solar 
and extending net metering, according 
to The Post and Courier, but the bill 
was squashed after utilities raised a 
“technical point.” The utility opponents 
of the bill said passing it would require a 
two-thirds majority vote, and the House 
was short of that, according to The State. 
SEIA issued a statement saying failure to 
pass the bill puts 3,000 jobs at risk.

Illinois Power Agency approves 
ambitious renewable plan
The Illinois Power Agency approved 
the Long-Term Renewable Resources 
Procurement Plan to plot out how electric 
utilities will get 25% of power from 
renewables by 2025, according to the 
Environmental Defense Fund. The plan 
outlines the Solar for All program, includes 
incentives for projects benefitting the 
public and low-income communities and 
prioritizes maximizing job opportunities 
within the state, according to KWQC. 

New Virginia governor advances 
renewable energy
Governor Ralph Northam signed the Grid 
Transformation and Security Act into 
law, which declares 5,000 MW of wind 
and solar development in the public 
interest, according to the Richmond 
Times-Dispatch. Devin Welch of Sun 
Tribe Solar told the Times-Dispatch the 
new commitments will “position the 
commonwealth as the most active state 
in the nation for new solar development.”

Arkansas net metering in trouble
The Arkansas Public Service 
Commission is reconsidering net 
metering and considering two-
channel billing to take its place, 
according to Arkansas Public 
Media. Two-channel billing gives 
solar consumers lower rates for 
feeding energy back into the grid. 
Sierra Club lawyer Casey Roberts 
told APM that two-channel billing 
penalizes customers not home 
during the day, who are “therefore 
exporting all their power onto the 
grid, who are helping to offset 
the loads of their neighbors, and 
providing that benefit to the grid.”
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Solar policy snapshots
A guide to recent legislation and research 
throughout the country.
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Arizona solar 
homeowners can breathe 
a sigh of relief after the 
state Supreme Court 
ruled they don't need to 
pay property taxes on 
leased solar panels.
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                    5 • 2018       SOLAR POWER WORLD 9

[ N E W S  B R I E F S ] 

Utah governor signs two new pro-
solar laws 
Governor Gary Herbert signed 
one consumer protection bill 
that requires solar companies to 
provide all residential customers 
with a disclosure statement that 
summarizes key terms, and one bill 
that extends the $1,600 tax credit for 
solar customers for two more years, 
according to SEIA. The credit will be 
phased down gradually from 2021 to 
2023 when it’s eliminated. 

New Jersey legislature advances 
solar-stabilizing bills
A new bill in New Jersey would 
change the way solar is subsidized 
in the state, according to The Press 
of Atlantic City. The legislation 
would increase the RPS to 50% by 
2030, enable a community solar 
program and start a process to 
consider the next round of solar 
incentives, according to Vote Solar. 
It’s on the Governor’s desk and is 
expected to be signed.

8

9

7

New Hampshire legislature 
proposes raising net-metering cap 
The state Senate passed SB 446 to 
raise the net-metering cap from 1 MW 
to 5 MW as an incentive for developers 
to install larger systems, according 
to DailyEnergyInsider. The bill also 
establishes a process for the New 
Hampshire Public Utility Commission to 
determine net-metering compensation 
rates. Its future is now being debated 
in the House.

Cuomo awards single largest sum 
of money to renewables by a state 
in U.S. history
New York governor Andrew Cuomo 
is up for reelection this year and 
has likely already won over solar 
supporters with a $1.4 billion 
investment in renewable energy 
projects. The awarded projects include 
22 utility-scale solar farms across New 
York state that are estimated to power 
more than 430,000 homes. 

800.260.3792
preformed.com

The Ballasted POWER PEAKTM System is designed for project 
sites with unfavorable soil or ground conditions and landfi lls. 
The Ballasted POWER PEAK is the newest member of PLP’s ground 
mount family.

BALLASTED 

Features and Bene� ts:

• Site-optimized designs, reduces overall material costs

• String size-matched tables enable faster repetitive layouts and easier wiring

• Pre-drilled C-Channel vertical posts eliminates on-site fabrication and potential 
corrosion

• Adjustment slots and anchor bolts simplify squaring of the structure

• Ballast block can be poured on-site or shipped by a pre-cast supplier

News in Brief_5-18_Vs3kp.indd   9 5/8/18   3:24 PM
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DRONES. You’ve definitely heard of them, 
most likely seen them and probably 
have an opinion on them. From aerial 
snapshots of for-sale homes to tracking 
the population of orangutans in Sumatra, 
drones perform dull, dirty and dangerous 
jobs when humans need a little help.

Topping the list of markets seeing the 
advantage of this inexpensive and efficient 
technology is the solar industry. Whether 
it’s installing panels on a private home or 
inspecting a 5-MW utility project, drones 
can reduce the time from days to hours of 
ensuring panels are operating optimally.

Although businesses and individuals are 
quickly recognizing the appeal of unmanned 

aerial systems (more commonly referred to 
as drones), the question is if they’re being 
flown safely and professionally. Given 
the number of complaints that local law 
enforcement and state offices are getting, 
the answer is decidedly no.

Flying a drone may be easy, but adhering 
to the laws and regulations that come with 
the responsibility seems to be far more 
challenging. Any damage caused by a pilot’s 
wayward drone could result in legal action 
and financial liability, both of which could be 
significant depending on the situation.

Here are some things solar technicians 
should consider before putting a drone in 
the air in residential neighborhoods.

Business(Drones) 5-18 Vs1.indd   10 5/8/18   3:28 PM
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UNMANNED SAFETY 
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If there happens to be an emergency 
in the area, drone operations should 
cease immediately. There has been a 
significant increase in first responders 
and emergency response teams unable 
to properly do their jobs because curious 
bystanders are using drones to conduct 
their own investigations.

What approvals do you need before 
flying in a neighborhood?
If a drone is operating within five miles 
of an airport that has an air traffic control 

(ATC) tower, pilots must communicate 
their flight plans with ATC. This is 
an approval that must be acquired 
regardless of if a drone is flying in a 
neighborhood. Aircraft begin their 
landing pattern up to four miles from an 
airport, so this is a crucial rule to follow. 
Communications should begin before 
the drone is even off the ground, so ATC 
is aware of a drone in its airspace. The 
pilot-in-command (PIC) should have the 
capacity to maintain communication with 
ATC throughout the operation so ATC 
can correlate the position of the drone 

with the position of manned aircrafts.
Drone operators should also check 

with a neighborhood’s home owners 
association. Some may have special 
rules regarding unmanned operations, 
and pilots may need to seek special 
approval to fly their drones.

What’s the best way to navigate 
power lines or other obstructions?
Fly cautiously! Although there are 
some drones that have built-in 
obstacle avoidance, it would be 
unwise for a commercial operator 
to rely solely on the technology, 
especially in areas that are densely 
populated. A visual observer (VO) is 
a great asset to any drone operation. 
The VO’s job is to keep eyes on 
the drone and alert the PIC to any 
impending obstacles or hazards that 
might affect operations, including 
trees, power lines or curious wildlife.

What if other homes are in the shots?
It’s OK but not ideal. Privacy is one of 
the biggest topics being discussed in 
the drone industry, and specific laws 
regarding a person’s privacy varies 
by state. In Texas, for example, Gov. 
Code Section 423.002(a) requires 
professionals to obtain written consent 
from individuals appearing in images 
captured by drones. Without such 
permission, individuals must be 
unrecognizable. Although the law 
does not apply specifically to houses, 
it’s a good idea to apply the same 
considerations about images of homes.

The most important thing to 
remember when flying for business 
purposes is that drone operators 
should be considerate and transparent. 
Let neighbors know there will be a 
drone flying at a specific time on a 
specific day, and take the opportunity 
to safely teach them about a new and 
exciting application that they probably 
didn’t know about before. SPW

What are the rules for flying in 
neighborhoods?
Drones shouldn’t ever fly over 
people not part of an unmanned 
operation, and, if it can be 
avoided, they shouldn’t be flown 
over private property either. The 
best way to avoid stirring the 
proverbial pot is to simply speak 
to anyone who may be affected 
by the drone operation or 
captured in the footage before 
operations commence.

Business(Drones) 5-18 Vs2.indd   12 5/9/18   12:16 PM



Power for Work. Power for Life.

LARGER PV+BATTERY SYSTEMS WITHOUT 
ADDING MORE PROGRAMMING

Introducing the New ME-ARTR 
Advanced Router

Off-Grid • Backup • AC Coupling • Grid Tie 

The ME-ARTR Advanced Router from Sensata Technologies is designed to connect large, residential 
Magnum Energy solar + storage installations. The Advanced Router provides complete system-level 
connectivity and programming for up to 42kW harvest, as well as:

Program up to seven PT-100 solar 
charge controllers at once

Accommodate up to four MS-PAE 
or MS-PE inverter chargers

Firmware upgrades in the 
field with the microSD drive

“Bulk Always” setting, ideal 
for charging li-on batteries

LEARN MORE ABOUT OUR 

NEW ADVANCED ROUTER AT 

INTERSOLAR NORTH AMERICA! 

JULY 10-12, SAN FRANCISCO, CA

BOOTH 8741

Equalize pop-up reminders 
to ensure the system is 
performing at peak levels

Follow us on Twitter, Facebook, and LinkedIn for regular updates. #ILoveMyMagnum.

Check www.SensataPower.com/me-artr-advanced-remote to learn more.
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Group buy programs aim to 
kick-start solar and keep contractors busy

KELSEY MISBRENER
ASSOCIATE EDITOR

1 4  SOLAR POWER WORLD       5 • 2018        www.solarpowerworldonline.com

People are more likely to click “Going” 
on Facebook events when they see 
their friends are attending too. Both 
online and offline social networks can 
be great motivators to buy products 
and attend events. Solar 
group buy programs leverage 
that type of peer-to-peer 
purchasing to add solar to a 
swath of residential rooftops 
in specific cities or neighborhoods. 
These programs lead to discounts for 
consumers, jobs for installers and a kick-
started solar program in the community.  

Solar group buy programs are 
initiatives to gather groups of people in 
a community together, teach them about 
solar, then give them a time frame to sign 
up to get solar installed on their rooftops 
at a standard discounted rate by an 
installer or multiple installers selected by 
either a nonprofit or group of volunteers. 

Programs are typically initiated by 

cities or utilities, then administered by 
nonprofit organizations. Utilities can be 
motivated to initiate group buy programs 
to meet RPS requirements or simply 
because they are progressive and listen 

to customer requests for more solar, 

according to Linda Irvine, program director 
of Spark Northwest—which runs group 
buy programs in Washington state—and 
co-author of NREL’s Solarize Guidebook.

The nonprofit organization typically 
performs the role of community organizer, 
marketing firm and objective solar expert. 

In some cases, the nonprofit even checks 
the viability of solar on particular rooftops 
by searching them on Google’s Project 
Sunroof. This saves time and money for 
the chosen contractor or contractors, 
who usually only need to come to the 

community education events, do roof 
inspections and then install the panels. 
Contractors are able to offer participants 
a discount because the nonprofit handles 
marketing, and installing many jobs at once 
means fewer truck rolls and enables bulk 
purchasing of materials at a cheaper rate. 

A solar workshop for the Solarize University of Oregon 
campaign brought over 250 people together in a university 
lecture hall. Most workshops have 40 to 50 attendees. 

What I appreciated about these group buys is that 
they were looking for a contractor that offered 
the best overall value and wasn’t necessarily a 
fight to the bottom for the lowest price.

Business(GroupBuys) 5-18 Vs6.indd   14 5/8/18   3:35 PM
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For consumers, group buy programs offer helpful 
guidance through a typically first-time purchase that 
requires a lot of information on materials, payback 
and state policy and incentives. Nonprofits host solar 
workshops at community centers and libraries where 
residents can learn about solar without pressure to commit.

 
Installer perspective on group buys
Burke O’Neal, owner of Full Spectrum Solar in 
Wisconsin, has been the selected contractor for four 
Wisconsin group buys, three of which were MadiSUN 
group buy programs administered by nonprofit 
renewable advocacy group RENEW Wisconsin.

He said while group buys aren’t highly 
profitable, they are a sustainable way to add jobs to 
Full Spectrum’s docket.

“For us, it’s worked out well,” O’Neal said. 
“When I costed the projects, the margins are a little 
bit smaller, but we’re doing more work and we have 
less overhead associated with them.”

O’Neal is a fan of group buy programs. He said 
he liked the extensive contractor selection process 
that looked at references, brands and models of 
specific equipment, employee licensing and more. 

“What I appreciated about these group buys is 
that they were looking for a contractor that offered 
the best overall value and wasn’t necessarily a fight 
to the bottom for the lowest price,” O’Neal said.

He said on some commercial projects he’s 
done, the RFPs have been much less involved, and 
they sometimes resulted in the cheapest contractor 
being selected over the best value contractor. 
In some cases, Full Spectrum Solar got a call to 
correct the mistakes made by the lower-quality 
contractor that is now out of business. The group 
buys he’s been through have been much more 
thorough.

“With a 
group buy, a lot 
of people feel 
very comfortable 
with the 
research and 
screening the 
administrators 
have done, 
so a higher 
percentage 
of people that 
have good sites 
go forward with a project than would 
otherwise,” O’Neal said.

Although value seems to be of highest import 
to the Wisconsin projects O’Neal has worked on, 
he still recognizes that it’s important to offer lower 
pricing than he would typically offer—but the price 
must still be competitive in the market. Full Spectrum 
Solar typically offers a single standard price per watt 
for group buys, with additional adders for things like 
replacement of an old electrical box if it’s out of code.

O’Neal said in 2017, Full Spectrum Solar would 
have probably done about 100 residential installations 
anyway, but the group buy added about 30 projects 
to its workload. He said maybe 25% of those 30 
would have gone solar if it weren’t for the group 
buy—but the rest were motivated by the program.

He sees group buys as positive programs for 
communities overall, but he does acknowledge 
he’s a bit biased.

“I might not be so rosy in describing this if 
we hadn’t had a good level of success in winning 
these,” O’Neal said. “When I first was involved in 
group buys, I was more worried about, you know, 
what’s the effect on the market, and now I think it’s 
relatively small.”

Full Spectrum Solar has 
been chosen as the sole 
installer for multiple 
solar group buy 
programs in Wisconsin. 

Attendees at Solar 
United Neighbors’ 
first Florida Solar 
Congress pose for 
a photo. The event 
was held November 
2017 and was an 
opportunity for solar 
supporters from 
across the state to 
meet and learn more 
about solar. 
Credit: Solar United 

Neighbors.
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Full Spectrum Solar wasn’t 
selected as the installer for a group 
buy organized by the Sierra Club a few 
years ago, but the community solar 
marketing still resulted in more calls 
to the contractor, whether it was from 
people within the group buy looking 
for a second opinion or from people in 
communities outside the group buy now 
interested in going solar. 

O’Neal said that typically even 
after a group buy ends, Full Spectrum 
Solar steadily receives calls from 
neighbors who notice the solar in their 
communities and want to learn more.

“I think in the long run, the greater 
visibility and greater saturation of projects 
lifts the whole industry,” O’Neal said.

 
Different group buy models
One of the more familiar group buy 
programs is Solarize. 

Since forming in Portland, Oregon, in 
2009, Solarize programs have taken place 
in 28 states. Yale published a study on 
Connecticut’s Solarize program (Solarize 
CT) and found after Solarize CT’s first 
three-year campaign (2012-2015), the 
number of solar homes in the state grew 
from about 800 to over 12,500.

Lots of other nonprofits have 
spearheaded their own similar 
campaigns. RENEW Wisconsin has 
worked with the city of Madison to put 
on its MadiSUN group buy program 
for three years. RENEW Wisconsin has 
a contract with the city which pays it 
to perform the administrative work of 
the group buy, including organizing 
meetings, selecting contractors and 
doing outreach.

In Wisconsin, solar installers are 
not evenly distributed throughout the 
state, so group buy programs can bring 
solar to communities outside the normal 
range of a contractor, said Michael 
Vickerman, program and policy director 
for RENEW Wisconsin.  

“Without the group buy, there 
would be far fewer jobs coming out of 

S O L A R
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Jefferson County,” Vickerman said. “It 
basically spreads solar more efficiently 
into the outlying areas.” 

RENEW still tries to select an 
installer that is close to the community, 
so it’s a matter of traveling maybe one 
county over for the group buy program. 

Vickerman sees the MadiSUN 
program as a great way to keep 
business local. In its RFPs, it looks for 

contractors that also provide servicing—
another reason close proximity is key. 

Usually the selected contractors 
are medium-sized and local, 
with around 10 to 25 employees, 
Vickerman said. The chosen installer 
must be big enough to handle a large 
influx of customers at one time. 

Another nonprofit is spearheading 
its own version of group buy programs. 
Solar United Neighbors was formed as a 
group buy program in the Mount Pleasant 
neighborhood of Washington, 
D.C., in 2007. Since then, it has 
helped over 2,500 homeowners 
across the country install over 
19,000 kW of solar capacity. 

SUN calls its group buy programs 
“co-ops” and focuses on letting the 
people lead the way. By activating the 
community throughout the process, 
SUN hopes to create a coalition of 
solar supporters. 

“We see it’s really important that 
people feel like they have a role in their 
decision to go solar, because once 
they do, they learn the rules around the 
policies and are much more motivated 
to take action to support policies 
that help solar,” said Ben Delman, 
communications director for SUN.

SUN often initiates co-op programs 
in areas that need serious help defending 

“basic solar rights” like 
net metering—places 
like West Virginia and 
Ohio. It launched one in 
Florida to increase solar 
awareness in a state 
that’s known for sun 
but needs community 
support to push back 
on utility and legislative 
reluctance to solar. 
Delman points out the 
local League of Women 
Voters was instrumental 
in launching a successful 
program there. 

Delman said SUN 
chooses to launch co-ops based on 
where it can help the market grow or 
where there’s already an interested 
bunch of solar supporters and it can 
increase those numbers and motivate a 
larger group to fight for pro-solar policies.

 
Community leadership  
One of the keys for group buy success 
is empowering the community itself. 
While some group buy programs have 
the nonprofit organization in a larger 

role of selecting the contractor 

and marketing to the neighborhood, 
the nonprofits often form committees 
of community members to lead the 
program. 

Contractor selection is one of the 
most important functions of the team 
of volunteers. Irvine said that ideally 
selection is spearheaded by volunteers 
who are either interested in purchasing 
solar through the current group buy or 
who have already installed solar on their 
homes and have a stake in the process. 

Spark Northwest supplies the group 
with an RFP template, helps edit it to 
reflect their needs, then sends it to local 
contractors on behalf of the group. When 
bids come in, Spark Northwest doesn’t 
vote on them, but does give the group a 
scoring rubric they can use to evaluate 
the proposals. Then the committee of 
volunteers makes the selection with the 
nonprofit’s consultation.

“We’re not responsible for the final 
selection, and I would feel like most 
nonprofits probably wouldn’t want to 
be responsible for that final selection,” 
Irvine said. “They would want the 
committee to be responsible.”

Nonprofits can also help fact-
check more sophisticated contractor 
claims on RFPs. Irvine said in one 
instance, a contractor said it would 
use microinverters because they are 
more efficient. Spark Northwest was 
able to clarify to the group that the 
data doesn’t show that’s true in every 
installation scenario. 

 
Effects on the market
Spark Northwest gives committees a 
rubric to make sure they are choosing 
the best all-around contractor—which 
doesn’t always mean the one that 
offers the lowest price per watt. A 

common concern heard from local 
contractors not selected for a group 
buy program is the fear of installation 
becoming a race to the bottom, 

I think in the long run, the greater visibility and greater 
saturation of projects lifts the whole industry.
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especially if the chosen contractor 
is a huge company like Sunrun or 
SolarCity. Typically, smaller contractors 
win the job, though.  

“In any particular campaign, the 
contractors who don’t get chosen 
complain that it’s bad for them, but 
then they bid on the next campaign 
and they get chosen [and] then they’re 
like, ‘This is great,’” Irvine said. 

Irvine said she hasn’t seen any 
Solarize programs in Washington turn 
into a race to the bottom. Though she 
admits she’s “probably biased because 
we do these,” she said Spark has 
administered five Solarize programs in 
five different Seattle neighborhoods 
using five different contractors, and all 

of them are still in business. 
“They were definitely busier 

during Solarize, and then less busy 
afterwards, but continued at a healthy 
rate,” Irvine said.

Instead of stamping out 
competition, Irvine sees Solarize 
programs as a way to open up and 
jump start a new market. She said 
there has to be some initial interest 
in solar in the area to create the core 
group of sign-ups and volunteers. 
Then, those who have considered 
solar in the past may be motivated 
to jump in to the program since it is 
low-cost, endorsed by the nonprofit 
third party and laid out in easy-to-
understand and objective town halls. 

“If you get a core number of 
installations out there then they can 
start inspiring others,” Irvine said. 

Solar group buys can help jump-
start a local solar market and activate 
a pro-solar community if they’re 
administered in a fair and balanced 
manner, choosing the highest-value 
local contractor for the job and not just 
the one who will do it for cheapest. SPW

THE STRENGTH BETWEEN SUN AND SHADE
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sonnen brings electricity back 
to Puerto Rican mountain school

Case study:

Thousands of Puerto Ricans are still 
without power more than seven months 
after Hurricane Maria struck the island, 
according to Reuters. In late April, the 
island dealt with another blackout due to a 
transmission line failure that cut electricity 
to almost all customers, per CBS News. 
Battery manufacturer sonnen has helped 
bring dependable electricity in the form of 
microgrids to some crucial Puerto Rican 
community centers.

"Our goal is clean and affordable 
energy for all, and we see a strong 
connection between climate change 
and climate disaster," said Adam 
Gentner, sonnen's director of business 
advancement, Latin American 
expansion. "If our goal is to fight 
climate change, then we also need to 
address the increasing frequency and 
severity of climate disasters that are 
happening across the world."
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Sonnen has been selling storage 
systems in Puerto Rico since 2016, so 
when the hurricane hit in September 
2017, the company had already forged 
solid relationships with local installer Pura 
Energía and other businesses. Sonnen 
saw it as its mission to help however it 
could in the aftermath of Maria. 

Pura Energía president Jose Garcia 
said that the day before Hurricane Maria 
made landfall in Puerto Rico, he got on a 
conference call with sonnen. Garcia told 
them “it would be a disaster and it would 
be a catastrophe, but the electrical 
infrastructure would suffer the most and 
there will be people without power that 
may face life-threatening conditions. I 
presented them the scenario that that 
might happen…and it did happen."

A week after the hurricane, when 
they regained communication, sonnen 
told Pura Energía it would like to donate 
five sonnenbatteries to the island. After 
it realized the scope of the damage, 
sonnen raised the number to 15. 

"Sonnen has been not only [able] 
to supply or donate equipment, but to 
support us because they were here with 

us," Garcia said. 

Sonnen and Pura Energía have also 
seen an increased interest in microgrid 
systems for purchase since the hurricane.

"We are installing systems every day 
since Maria. I mean, we haven't stopped,” 
Garcia said. "People realize the value. 
And Puerto Rico, I will say, is the best 

market in the United States at this time." 
Sonnen had already donated 

eight microgrid systems to the island 
to laundromats, food distribution 
centers and a school in Aguadilla for 
behaviorally challenged 
children before it found its 
next school project at S.U. 
Matrullas in Orocovis.

Gentner said after the 
hurricane, schools became a 
community recovery center 
where children could use 
technology as well as have 
access to fresh, refrigerated 
food. But S.U. Matrullas, a K-9 
school with more than 150 
students, is located far into 
the mountains and didn't have 
the prospect of reconnecting 
to the grid for many months. 
The children were still able 
to go to school before the 
microgrid installation, but they 
had no power—meaning no 
refrigerated foods and no way 
to charge their computers. 
Sonnen budgeted more than 
$30,000 to give this important 
community gathering place its 
power back.

"A school is uniquely 
positioned to do really well 
with a solar+storage system 
because the kids are there 
when the sun's up, so they 
can use most of the energy as it's being 
produced," Gentner said.

The school is situated in the 
Central Mountain Range, one of the 
highest peaks in Puerto Rico. When 
the sonnen team drove to the site, 
they had to go a roundabout way 
that added an hour onto their trip 
because a bridge and multiple roads 
were washed out. The remote location 
made the project a bit of a challenge, 
but sonnen’s experienced installation 
partner Pura Energía still finished the 
solar+storage installation in one day. 

Our goal is clean and 
affordable energy 
for all, and we see a 
strong connection 
between climate change 
and climate disaster.
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Garcia visited the school before the 
installation and saw the struggles it was 
dealing with without power. The students 
arrived around 7 a.m. each morning when 
it was still dark, and the food preparation 
workers had to put meals together 
without refrigerated items. 

Once the team arrived for the 
installation, it went smoothly, except for 
an unexpected need to replace some 
of the electrical cabling and breakers 
that were too old to connect to the new 
high-tech solar equipment. 

 Pura Energía installed two 
sonnenbatteries at the school—a 
sonnenbatterie eco 16 to power the 
school dining room, including two 
commercial refrigerators, a bottle 
cooler, commercial two-door cooler, 
lighting and small appliances; and a 
sonnenbatterie eco 8 to power the 
director's office and classrooms.

 Pura Energía also installed a 14.54-
kWdc rooftop solar system consisting 
of Trina Solar and BYD panels and 
Enphase inverters. The rooftop system 
was donated by nonprofit Puerto Rico 
We Care and Virginia utility company 
Dominion Energy. 

When the team finished the 
installation and flipped on the lights, the 
students were delighted. 

“It was gratifying that when the 
lights went on in the dining room, the 
kids were clapping and making victory 
noises," Garcia said. 

The project was special to Garcia in 
more ways than one. 

“Both of my parents were 
schoolteachers and school directors,” 
Garcia said. “I went to public school in 
Puerto Rico, so I was educated by that 
system." He said it was satisfying to be 
able to give back to the system that 
educated him. 

Now, the school won't need to 
reconnect to the electric grid when it 
is finally repaired. It will soon also be 
off-water with the help of organization 
Por los Nuestros, which is donating a 
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water collection and filtration 
system to make the school 
fully off-grid.

“The solar microgrid 
has had a very important 
impact on the community, 
students and employees 
of our school," said Alberto 
Melendez Castillo, director 
of S.U. Matrullas. "It has 
been very moving to see 
the students drinking cold 
water, eating fresh food 
and being able to work on 
computers powered by 
renewable energy.”

Castillo will play an important role 
with the microgrid. He'll be in charge of 
administering the energy coming out 
of the sonnenbatterie to make sure the 
school isn't using too much energy. He'll 
monitor it on the battery's display, which 
will read something like, "at current 
consumption, four hours remaining." 
Sonnen has had some projects fall 
through because institutions didn't have 
anyone to do that job.

 Now, students at S.U. Matrullas can 
return to business as usual, spending 
their time learning computer skills 
and eating fresh, healthy foods—not 
worrying about the lights going out. SPW
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In 2017, the United States installed 10.6 GW of new solar energy. 
Using rough math (if every panel was 300 W), that's 35.3 
million new solar panels installed last year. In about 30 
years, a wave of 35.3 million panels may reach the end of 
their lifespans, not counting the hundreds of millions of 
panels that flooded the U.S. market in the last decade that 
may need to be disposed of sooner.

What to do with this future solar waste has 
been bothering many in the industry, especially Sam 
Vanderhoof, owner of consulting firm Solar CowboyZ and 
former president of Schott Solar.

"I've been working in solar since 
1976. I've been doing it a long time, and 
that's part of my guilt. I've been involved 
with millions of solar panels going 
into the field, and now they're getting 
old," he said. "The industry seems to 
think—myself included—that there isn't 
a problem yet. The reality is that there 
is a problem now, and it's only going to 
get larger, rapidly expanding as the PV 
industry expanded 10 years ago."
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The industry seems to think that there isn’t 
a problem yet. The reality is that there is a 
problem now, and it’s only going to get larger.

Solar panel 
disposal and 
recycling isn't a huge 
issue right now in 
2018 because there 
isn't a big enough 
volume to cause 
concern. Solar panels 
are warrantied 
to perform more 
than 25 years, and 
once the warranty 
expires, panels will 
still produce energy, 

albeit not at their advertised peak. Solar installations 
in the United States didn't really take off until 2010. 
Any influx of panels needing replaced today happens 
after freak weather events or other accidents.

But where are those damaged panels going now? 
With no dedicated national program or requirement 
to safely dispose of solar panels, some unfortunately 
find their way to landfills. If the system owner is green-
minded and has the money, panels may get shipped 
to a recycling facility. Other industry players are 
warehousing damaged or old panels until a practical 
recycling program is established.

That's why Vanderhoof and a few colleagues 
recently started a new recycling program in the United 
States—Recycle PV—modeled after Europe's successful 
program. The program is still in its early stages, but 
Vanderhoof hopes his efforts will start a movement.

"Who is responsible for it? In the U.S., nobody 
is," he said of solar panel recycling guidelines. "It is 
important for the industry to step up to address it. 
Solar is supposed to be renewable and clean energy, 

but there is this dirty side to it. There is a waste 
stream after time that hasn't been addressed."

Vanderhoof isn't alone in these concerns. There 
are many U.S. players trying to get plans in place 
before safe panel disposal becomes a national issue. 
Determining guidelines now will make things easier 
when panels reach the end of their useful lives.

Economics vs. regulations
Cara Libby, senior technical leader of solar energy 
at the Electric Power Research Institute (EPRI), has 
been doing solar PV recycling research on behalf of 
the organization's utility members. Libby said utilities 
asked for EPRI's help understanding the feasibility 
of recycling in the United States since many own 
solar arrays approaching 20 years old. Libby and 
her research partners have been looking at various 
recycling technologies, whether modules should be 
classified as hazardous waste and how other countries 
have already approached recycling regulations.

"It's still a little premature for dedicated PV 
recycling facilities [in the United States]," Libby said. "In 
the future, maybe around 2030, there will be a surge 
in PV waste volumes. Then we'll have to start thinking 
about a better way to collect and recycle efficiently."

EPRI found that most panel recycling in 
Europe through the Waste Electrical and Electronic 
Equipment (WEEE) Directive—which established 
rules for solar panel recycling in 2012—happens at 
glass recyclers. Panels are crushed or shredded 
and then glass and metals are separated. Other 
chemical and thermal processes may be used to 
recover high-value material like silver or copper. 

System owners recycle their panels in Europe 
because they are required to. Panel recycling in an 
unregulated market (like the United States) will only 
work if there is value in the product. The International 
Renewable Energy Agency (IRENA) detailed solar 
panel compositions in a 2016 report and found that 
c-Si modules contained about 76% glass, 10% polymer 
(encapsulant and backsheet), 8% aluminum (mostly 
the frame), 5% silicon, 1% copper and less than 0.1% of 
silver, tin and lead. As new technologies are adopted, 

the percentage of glass is expected to increase 
while aluminum and polymers will decrease, 
most likely because of dual-glass bifacial designs 
and frameless models. 

CIGS thin-film modules are composed of 
89% glass, 7% aluminum and 4% polymers. 
The small percentages of semiconductors 
and other metals include copper, indium, 

gallium and selenium. CdTe thin-film is about 97% 
glass and 3% polymer, with other metals including 
nickel, zinc, tin and cadmium telluride. 

There's just not a large amount of money-
making salvageable parts on any type of solar 
panel. That's why regulations have made such a 
difference in Europe.
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"In Europe, we've seen that when 
it's mandated, it gets done," Libby said. 
"Either it becomes economical or it gets 
mandated. But I've heard that it will 
have to be mandated because it won't 
ever be economical."

There's nothing yet mandated at a 
national level, but there are a few states 
trying to get the required recycling ball 
moving. In July 2017, Washington became 
the first state to pass a solar stewardship 
bill (ESSB 5939), 
requiring manufacturers 
selling solar products 
into the state to have 
end-of-life recycling 
programs for their own products. 
Manufacturers that do not provide a 
recycling program or outline will not 
be able to sell solar modules into 
the state after Jan. 1, 2021. Regional 
takeback locations will be set up 
to accept solar panels at no cost to the 
system owner, and the state may charge 
manufacturers for the program. Final 
plans are still being decided. 

Washington-based solar panel 
manufacturer Itek Energy assisted with 
the bill's writing.

"Most of us here at the company 
feel strongly about being strong 
environmental stewards," said Evan 
Bush, special programs coordinator at 
Itek. "It's important to spearhead these 
efforts before there's a big volume that 
will need to be disposed. With this in 
place, we'll be more prepared."

Itek's modules are already in 
compliance with the new bill; the 
company uses a recycling partner in 
Idaho to take damaged panels and 
manufacturing scrap. Itek has been 
accepting back other brands of modules 
just to keep them out of landfills.

"There are reasons beyond just doing 
the right thing that should encourage 
others to [recycle panels]," Bush said. 
"Given the value of the component 
materials in modules, this shouldn't be a 
burden to us or other participants."

New York has a similar bill on the 
Senate calendar this year. Bill S2837A 
would require solar panel manufacturers 
to collect end-of-life panels for recycling. 
Critics argue that panel manufacturers 
should not bear the burden of recycling 
panels alone, although that is how the 
WEEE Directive works in Europe.

California SB 489 passed in 2015 
and encourages safe disposition of old 
panels. California designates end-of-life 
solar panels as universal waste, a type 

of hazardous waste that is widely used 
in homes and businesses (like TVs or 
batteries). By California law, universal 
waste cannot be trashed or landfilled, 
but no guidelines are given on the 
proper way to recycle solar panels. 

A U.S. recycling veteran 
One U.S. company that has recycling 
figured out is CdTe thin-film module 
manufacturer First Solar. In 2005, 
the company made a commitment to 
extended producer responsibility. First 
Solar execs understood that in order for 
a renewable energy technology to truly 
be green, it was important to consider 
its end-of-life management. First Solar’s 
recycling program was established at the 
beginning of production to responsibly 
recycle manufacturing scrap, warranty 
returns and end-of-life panels. This 
environmental decision also had a 
financial perspective—tellurium doesn't 
just grow on trees.

"There is a finite amount of tellurium," 
said First Solar global recycling director 
Sukhwant Raju. "They wanted to make 
sure there was a way to recover the 

It’s important to spearhead 
these efforts before 
there’s a big volume that 
will need to be disposed.

INNOVATIVE
SOLAR
INSURANCE

ALL LINES. ALL STAGES.
ALL PROJECTS.

solar.prosightbrokerage.com

ProSight Specialty Insurance refers to the insurers of ProSight Specialty 
Insurance Group: New York Marine and General Insurance Company, 

Southwest Marine and General Insurance Company and Gotham 
Insurance Company. The products and services described herein may not 
be available in all jurisdictions. Actual coverage is specified in the policies. 
ProSight Specialty Insurance, 412 Mt Kemble Ave, Morristown, NJ 07960.

Tech(Panels) 5-18 Vs4.indd   28 5/8/18   4:07 PM



T E C H N O L O G Y

                    5 • 2018       SOLAR POWER WORLD 2 9

valuable stuff so it becomes sustainable 
growth for First Solar. It's not just about 
being green, but how do we stay 
sustainable in the long term?"

First Solar recycling plants 
are attached to its manufacturing 
facilities—in Ohio, Malaysia and under 
construction in Vietnam. There's also a 
stand-alone recycling plant in Germany.

"We have the capacity to recycle 
2 million panels globally on an annual 
basis," Raju said. "As more panels start 
reaching the end of their 25-year lifetimes, 
recycling will increase drastically."

The company only recycles CdTe 
panels currently, even if the panels are 
not manufactured by First Solar (other 
CdTe panel manufacturers include 
Calyxo of Germany and Advanced Solar 
Power (ASP) of China). Raju said the 
company may develop techniques to 
handle crystalline silicon panels.

"We have a decade’s worth of 
experience in recycling, and we want to 

utilize that to broaden our efforts," he said.
As with the decommissioning of 

other energy technologies, there's still 
a financial obligation on behalf of the 
system owner. The company's initial 
recycling program was pre-funded. 
When a First Solar panel was sold, a 
portion of that money went into a fund 
that could only be used for end-of-life 
recycling. In 2012, the company switched 
gears but continues to honor historical 
commitments under the prefunded 
module collection and recycling program.

"We realized we were not doing 
anyone any favors by charging 
customers 20 to 30 years in advance 
for end of life recycling," Raju said. "The 
better approach was to do pay-as-you-go 
since it is more cost-efficient to finance 
PV recycling through later-year project 
cash flows instead of upfront funding. 
Now when we sell our panels, we offer 
a global recycling services agreement. 
Customers have the option to use our 

services when the panels get to the end 
of life stage. We'll do the recycling, and 
they'll pay the price at that time."

This customer-funded recycling 
effort is dependent on system owners 
willing to pay the price to do the right 
thing. Raju thinks that as volume 
increases, recycling costs will come 
down and the greener option will be 
more attractive than just throwing 
panels away. First Solar is also taking 
steps to reduce recycling costs to 
ensure recycling becomes the preferred 
end-of-life management approach.

"Limited land availability and 
regulatory requirements will only 
increase the costs of landfilling," he 
said. "Meanwhile, recycling costs will 
continue to go down. While customers 
may only be sending 100 panels today 
for recycling, by the time most of their 
panels get to end of life, our cost ratio 
will be way lower. They see the value in 
getting on the recycling bandwagon.

First Solar’s current recycling process. 
Credit: First Solar
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"But at the end of the day," Raju continued, 
"there is nothing to force them, other than in 
places where there are regulations."

The need for crystalline recycling
For c-Si modules needing recycling now in the 
United States, there are a few scattered options. 
Various glass and electronics recyclers have 
taken on solar panel recycling, but usually not 
on dedicated lines or on a grand scale. Industry 
advocacy group SEIA has begun organizing 
recycling efforts through its PV Recycling Working 
Group. SEIA will choose preferred recycling 
partners that offer benefits to SEIA members. ECS 
Refining and Cleanlites Recycling have recently 
been approved as SEIA recycling partners.

Cleanlites began in the early 1990s as a 
light bulb recycler, taking on other items like 
batteries and electronics, until it found a niche 
with "difficult to recycle" items. It has been 
catering to a solar crowd for the last few years 
and recycled 1.5 million lbs of solar panels last 
year (again, using rough math of 50 lbs per 
panel, that's 30,000 panels). 

"I saw the impending need for solar panel 
[recycling]. Those coming out of commission 
from now to the next 10 years is astronomical," 
said Tim Kimmel, Cleanlites vice president. 

Cleanlites uses optical, magnetic and 
hand sorting to separate aluminum, other 
metals and electronics from c-Si solar panels 
at its Cincinnati-based facility. The company is 
hesitant to accept other types of panels right 
now until it can determine safe processes. The 

leftover glass and silicon wafers (which may 

also have copper and silver mixed in) are sent 
to a smelter for further extraction. The process 
works for now, but it could be improved.

"We're looking to put a new process line in 
that will be able to separate all the components 
and recover the silicon wafers and recycle the 
units 100%," Kimmel said. "The goal is to avoid 
landfilling all these units, which is going to be a 
vast number here shortly."

As solar panels are processed on the 
current lines, Cleanlites collects the scrap and 
sends 45,000-lb loads out at a time. 

"At times, we get thousands of panels in a 
month, and on those times, we 
process twice a week, making 
the material and sending to the 
smelter on a consistent basis," 
Kimmel said. "Other times, they 
come in slowly and we build 
them up until we are able to 
process a whole shipment." 

It costs money to send 
"solar scrap" to a smelter, 
and Cleanlites incorporates 
that cost and the cost 
of transportation into its 
recycling prices.

"There is a cost, so you 
have to weigh… do you want 
to be an environmentally 
sustainable company, or do 
you want to landfill thousands 
of pounds of material and have 
that show up?" Kimmel said. 
"The benefit of sending it to us, 
we're able to receive it, ensure 
that the metals are recovered, 
and we recycle it. You're not 
creating any waste or hazardous waste."

A solar panel's level of hazardous 
waste is up for debate. If panels are just 
old, there are usually no reasons to worry. 
EPRI research found the chance of chemical 
leaching grows if panels are damaged.

"We've conducted some toxicity testing on 
modules, and we have seen results showing 
that the presence of lead is higher than 
the threshold allowed by the TCLP (toxicity 
characteristic leaching procedure). There is a 
lot of variation between module types," Libby 
said. "There is a potential for leaching of toxic 
materials such as lead in landfill environments. 
If modules are intact, it's a low risk, but as soon 

I saw the impending need for solar panel [recycling]. Those coming 
out of commission from now to the next 10 years is astronomical.

C
re

d
it

: 
P

V
 C

yc
le

Tech(Panels) 5-18 Vs4.indd   30 5/8/18   4:07 PM



T E C H N O L O G Y

                    5 • 2018       SOLAR POWER WORLD 3 1

as they're broken or crushed, then the 
potential for leaching is increased."

Recycling panels is the safest 
way to dispose of them, and SEIA and 
recycling centers are trying to make it 
easy to do the right thing.  

Planning for future volume
There are clearly recycling options 
available now to U.S. solar owners, but 
their fragmented nature is what led 
Vanderhoof to form Recycle PV.

"There's a little effort for sure, but it's 
not concentrated. The information isn't out 
there," he said. "There's not a good, simple 
flow of information and processes and 
procedures to deal with the waste stream."

Recycle PV went straight to the pros, 
partnering with PV Cycle (the successful 
non-profit organization that offers waste 
management help to solar companies in 
Europe) and German panel refurbisher 
Rinovasol for the U.S. market. Slightly 
damaged or underperforming panels 
can find a second life on the refurbished 

market. Rinovasol will take care of those, 
and PV Cycle sets up memberships to 
get recyclable panels to partner facilities. 
Thus far, Recycle PV has shipped two 
containers of panels to Germany for 
recycling, which is expensive but the only 
way to fully take advantage of the PV 
Cycle process right now.

The plan for Recycle PV is to 
get volumes large enough to build a 
dedicated solar recycling plant in the 
United States. Vanderhoof said once 
Recycle PV is processing 10,000 panels a 
month, a U.S. facility will make more sense.

"It's not an outrageous goal," he 
said. "Right now in Europe, they can 
recycle that much a day, but it's been 
going on for a long time already."

It's a lofty goal for Vanderhoof and his 
partners to start a brand new operation, 
but he felt he had to do something. 

"We've gone to a lot of waste 
management and EPA meetings. You 
look around the room and it's all waste 
management people, not solar people," 

he said. "Those guys are in there trying 
to work on the policies that affect all 
of us, and they'd like it to be a more 
expensive policy because they make 
more money off it. The solar guys aren't 
as engaged as they could be."

The most promising solution for the 
United States is if SEIA can successfully 
tap into the PV Cycle model and pick up 
recycling plants across the nation willing 
to invest in solar processing. If more 
states adopt Washington's requirements 
to have all panels backed by recycling 
programs, national recycling plans might 
automatically form. A big solar name 
may be willing to forgo Washington 
sales, but it'd have a harder time losing 
out on California sales just because it 
doesn't have a recycling plan in place. 

Time is ticking. The United States has 
about 15 years before solar panel recycling 
becomes a major issue. Plenty of time to 
figure out the best course of action, but 
also plenty of time to procrastinate. Here's 
hoping we set early deadlines. SPW
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While most inverter suppliers 
offer monitoring services, 
sometimes a more granular 
platform is necessary. 

Most major inverter manufacturers 
offer their own monitoring for installers to 
purchase. Along with the actual hardware, 
monitoring is an essential part of the value 
proposition for inverter supplier solutions. 

“The monitoring services and 
software that inverter manufacturers 
provide is typically—especially 
with some of the bigger name 
manufacturers—readily available 
and easy to understand with a lot of 
information for both the installer and 
end-use customer,” said Michele Ladd, 
commercial and utility sales engineer at 
solar equipment distributor Renvu. 

Inverter-supplied monitoring 
solutions have features that let 
installers view multiple systems and 
track performance, diagnose failures, 
remotely update inverters and 
commission systems. End-users can 
also use these solutions to see their 
system’s performance. Some inverter 
suppliers even offer monitoring that 
can accommodate systems with 
battery storage. 

“For some applications, that’s 
going to be the [only] information you 
need,” Ladd said. 

When inverter-supplied monitoring 
isn’t enough
However, there are applications that 
require more granular monitoring than what 
inverter supplier platforms can provide. 

Maybe an industrial solar site wants 
to know how much power it’s using, 

when it’s using it and whether it’s coming 
from the solar system or the grid. Maybe 
there are regulations capping how much 
excess power can be placed on the grid, 
or specific data is required to qualify for 
incentives. Perhaps a customer wants to 
see how much power specific loads, like 

A screenshot 
of Solar Data 
Systems’ Solar-Log 
monitoring platform 
for residential and 
commercial plants. 
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"The primary difference between third-party monitoring 
systems is the features that they offer,” said Michelle Ladd, 
commercial and utility sales engineer at solar equipment 
distributor Renvu.

Features can include how they are installed and updated, 
the granularity of data, their software platform, cost, what 
inverters they work with and their ability to provide time-of-use 
rates and to speak to the utility. Different companies may also 
offer additional services such as O&M options. 

Here are some features of a few third-party 
monitoring platforms. 

SOLAR-LOG
Markets: residential, commercial
Installation: LAN (ethernet) communication, cellular meters
Subscription: yearly, up to five years at a time 
Services: monitoring software and hardware and 
accessories, revenue-grade metering, feed-in management, 
fleet management 
Inverter compatibility: compatible with 100+ inverter brands
Storage compatibility: compatible with four battery brands

LOCUS ENERGY
Markets: residential, commercial, utility
Installation: socket or CT-based meters that can connect 
through cellular or LAN
Subscription: typically offer annual or five-year terms, but 
monthly available
Services: Data monitoring and analytics hardware 
and software, metering, datalogging, networking and 
meteorological equipment
Inverter compatibility: all inverter brands that speak industry 
standard protocols
Storage compatibility: all storage brands that speak industry 
standard protocols

EGAUGE
Markets: residential, commercial
Installation: LAN, wireless, cellular, meters with CTs
Subscription: web server, data logger and RGM meter built 
into one piece of hardware; ongoing charges or hosting fees, 
additional services for data backup and billing services are 
paid monthly or prepaid
Services: web server with multi-channel revenue-grade 
meter and datalogger built in
Inverter compatibility: independent metering of any inverter 
brands, direct communication from most major manufacturers
Storage compatibility: independent metering of any storage 
brands, direct communication from most major manufacturers

THIRD-PARTY MONITORING PLATFORMS

TRIMARK ASSOCIATES
Markets: residential, commercial, utility
Installation: installed as needed for each facility
Subscription: annual, with one-, three- and five-
year renewal term options
Services: monitoring, metering, MET equipment 
and engineering services, hardware and software, 
asset management
Inverter compatibility: compatible with most 
utility-scale inverters available
Storage compatibility: supports interfaces to the 
NEC, Siemens, S&C and ABB 

DRAKER
Markets: commercial, industrial, utility
Installation: flexible to project preferences
Subscription: annual and multi-year
Services: monitoring and asset management 
software and hardware, including data acquisition, 
revenue-grade metering, sensors, dataloggers
Inverter compatibility: solutions are agnostic to 
inverter brands
Storage compatibility: any brand supporting 
Modbus protocol

METEOCONTROL 
Markets: commercial, industrial, utility
Installation: local network or mobile routers, 
cellular, CTs, PLCs
Subscription: multi-year, single-site licenses
Services: monitoring, remote control and 
intelligent feed-in management, independent 
consulting, revenue-grade metering
Inverter compatibility: compatible with top 50 
inverter manufacturers
Storage compatibility: n/a

ALSOENERGY 
Markets: commercial, industrial, utility
Installation: meters with CTs, LAN, wireless, 
cellular communications
Subscription: standard five-year plan, which may 
be extended up to 20 years
Services: monitoring and revenue-grade 
metering, system control, performance analysis, 
asset management and tools for O&M
Inverter compatibility: most inverter brands in 
North American and European markets
Storage compatibility: most leading battery 
systems in the North American market
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a refrigerator or HVAC system, are using. 
Maybe solar owners are in a place like 
California with high time-of-use rates and 
want to know how their power is being 
used so they can make adjustments to 
lower their energy cost. 

“The inverter manufacturer’s 
software may show how the system is 
operating and the generation, but not 
necessarily how the energy is being 
used,” Ladd said. 

That’s where third-party monitoring 
comes in. Third-party monitoring 
platforms use current transformers 
(CTs)—which use wire coals to sense 
current—to monitor how much power is 
consumed by any load. This use of CTs 
offers third-party monitoring systems 
more data opportunities than what 
inverter platforms provide. 

One example of a third-party 
monitoring provider is Solar Data 
Systems, which offers the Solar-Log 
monitoring and metering platform.  

“There’s really a business case 
for third-party monitoring in all market 
segments,” said Anne Nelson, marketing 
manager at Solar Data Systems. “But as 
plants get bigger, the more information 
they can get, the more useful it’s 
going to be. Even just small drops in 
production can lead to a large financial 
loss. When you talk about return on 
investment, you want to make sure 
you’re producing as much power as the 
plant should.”

Depending on the platform, third-
party monitoring can offer performance 
monitoring, revenue-grade metering, 
incentive reporting, feed-in management, 
load management and inverter control to 
define how and when power is being used. 

“The inverter’s job is to convert DC 
to AC, and they’re great at that,” Nelson 
said. “But when you’re talking about 
performance-monitoring platforms, their 
job is to provide ways to benchmark 
forecasted yield against what’s actually 
being produced. Inverter monitoring is 
really focused on inverter failure, but 

other failures happen and third-party 
performance monitoring can alert you to 
those types of errors.”

Another drawback of inverter-
supplier monitoring is that the monitoring 
is limited to the manufacturer’s products. 
But there may be multiple brands of 
inverters on a job, or the installer may 
use different brands from project to 
project. Third-party monitoring is brand 
agnostic, so installers aren’t locked into 
using one brand or juggling multiple 
monitoring platforms.

“One of the biggest things third-
party monitoring offers is flexibility, 
rather than being stuck with one 
inverter brand and one monitoring 
platform,” Nelson said. “Inverters 
change, new brands come on the 
market, some brands go away. 
So as installers and developers 
change the inverter brand they’re 
using, they’re not having to change 
monitoring platforms. Installers are 
able to integrate all different brands 
of inverters and components into one 
platform. They don’t have to learn 
and train their employees on multiple 
platforms, so there’s a time and cost 
savings there.”

Solar-Log has been around for 
more than 12 years and is compatible 
with over 100 inverter brands and 1,000 
components, including four battery 
storage brands, though the company is 
constantly adding more. 

Solar-Log serves the residential 
and commercial markets, but third-
party monitoring is important for utility 
projects too. Utility projects have unique 
monitoring and metering needs.

“Typically, utility-scale projects 
have complex control requirements 
for integration into the utility grid,” said 
Bob Wood, COO and CTO of Trimark 
Associates, provider of utility-scale 
monitoring. “This includes automated 
power regulation and voltage regulation 
to accommodate interconnection 
agreements. In addition, utility-scale 

Utility-scale PV sites require extensive 
amounts of computer systems for 
control and monitoring. This is an 
example of a SCADA cabinet at a site. 
Credit: Trimark Associates
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projects will generally have regulatory 
and local authorities that will need real-
time interfaces for status and control. 
Further, utility-scale projects will have 
more advanced metering requirements, 
substation considerations and additional 
financial management complexities.”

In addition to monitoring, 
Trimark Associates provides an asset 
management platform that can help large 
portfolio owners manage their systems 
without the need for additional data 
collection or data presentation systems.

Considerations
It’s important to understand the 
difference between monitoring and 
metering. Monitoring involves directly 
communicating with the inverter using 

a datalogger to pull data such as error 
codes and production information. 
To gather revenue-grade production 
information used for performance-
based incentive reporting (like SREC 
programs) a socket-based revenue-
grade meter, or revenue-grade meter 
with external CTs, must be installed.

With third-party monitoring, 
different components can be added to 
the project depending on what data 
is needed. An additional meter can 
track how much power the building 
is consuming. Irradiance or ambient 
temperature sensors can provide 
weather forecasting to set a benchmark 
for what production should be. 

“You can compare that against 
what is actually being produced, and if 

there’s a deviation you know you have 
a problem with dirty panels, shading, 
cable damage, etc.” Nelson said. “That 
can mean a significant financial loss.”

Third-party monitoring is not 
mandatory, but it may be required in 
certain jurisdictions. For example, San 
Diego requires a renewable energy 
meter to participate in net metering. 
If revenue-grade metering is needed, 
choose a third-party monitoring 
provider that can offer it, perhaps 
along with more options, like reporting 
incentives automatically to the utility. 

“It comes down to what level of 
support and monitoring you need,” 
said Ladd. 

Most inverter-supplied monitoring 
is not free, so if more granular data is 
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needed, it may be best to not spend 
money on the inverter’s monitoring. 
Most inverter systems will operate 
without the manufacturer’s monitoring. 

The exception is systems with 
microinverter and power optimizers. 
Third-party monitoring platforms can’t 
integrate with module-level power 
electronics manufacturers’ monitoring or 
show panel-level data. 

“Module-level data transfer is 
complicated and most of the providers 
(microinverters and optimizers) don’t 
provide an API for module-level data,” 
Nelson said. “That data can only be 

viewed on their respective 
platforms.”

However, Nelson said Solar-Log can 
provide deviation ratios between MPPTs 
that would clearly alert the user if the 
system has any performance drops. 

It’s important to ensure the third-
party monitoring platform is compatible 
with the inverter and component brands 
being installed. For installers working in 
multiple market segments (residential, 
commercial, utility), there are monitoring 
platforms that can handle everything in 
one portal. 

Future of monitoring
Third-party monitoring platforms will 
continue to evolve as utilities get smarter. 

“Some of the utilities are smart 
enough now that customers are able 
to have current information about 
time-of-use and utility rates,” Ladd 
said. “Right now you may have to 
adjust this manually, but I expect in 
the future we’re going to see more 
systems where the utility can send a 
prompt to give you a heads-up that the 

Installers are able to integrate all different brands of inverters and 
components into one platform. They don’t have to learn and train their 
employees on multiple platforms, so there’s a time and cost savings there.

price is going to go up, and monitoring 
will be able to adjust in real time to 
those changes.” 

Monitoring is also entering the 
smart-home world. Some platforms are 
even able to turn appliances on and off 
to help the homeowner optimize use of 
self-produced power.

“Some of these third-party 
monitoring platforms are popping up 
not even associated with solar, but 
associated with power consumption in 
your house to work in conjunction with 
utilities that are coming online to be 
smart suppliers of energy and give you 
more functionality and information as a 
user,” Ladd said. SPW

A screenshot of 
Trimark Associates’ 
monitoring platform 
for utility projects. 
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Know your codes for solar mounting

DAN FELIX
IRONRIDGE TRAINING MANAGER

A review of fire, electrical and structural codes for solar mounting
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In the realm of solar mounting, 
codes are “alive” in that they are 
constantly being updated to keep 
pace with an ever-changing industry. 
These codes protect installers from 
making dangerous mistakes and from 
scenarios that have led to failure in 
previous installations. Therefore, it is 
critical to keep up with changes that 
local authorities having jurisdiction 
(AHJs) have put into place. 

Working in the solar industry 
necessitates understanding more than 
one type of code, unlike, for example, 
an electrician who may just need to 
know the National Electrical Code (NEC). 
Building codes (IBC), fire codes (IFC) and 
structural engineering codes (ASCE) also 
come into play when adding solar to an 
existing structure. Here are a few codes 
all solar installers should be familiar with 
when working on rooftop projects. 

International Building Code 
Flashings and attachments
The IBC states in article 1503.2 that 
“flashing shall be installed in such 
a manner so as to prevent moisture 
entering […] penetrations through the 
roof plane.” The IBC also states in article 
1507.2.9 that “flashing shall be applied 
in accordance with this section and the 
asphalt shingle manufacturer’s printed 
instructions.”

To prevent moisture from damaging 
the roof or entering the structure, a 
sealant is typically placed in holes and 
underneath the flashing. To this end, 
the IBC code requires an attachment 
flashing and a sealant that meets the 
requirements of the roofing manufacturer. 

Fire considerations 
In article IBC 1509.7.2, it says that “rooftop-
mounted PV systems must not diminish 
the fire classification of the roof system.”

In order to meet the IBC code 
here, one must ensure the system and 
equipment used have a UL fire-tested 
class rating that either matches or exceeds 
that of the existing roofing material. 

Structural loading considerations
IBC section 3403 says “alterations to 
the existing building or structure shall 
be made to ensure that the existing 
building or structure together with the 
addition are no less conforming with 
the provisions of this code than the 
existing building or structure was prior 
to the addition.”

This means that when adding solar to 
an existing structure, an installer cannot 
exceed what the building or structure was 
originally engineered to support. 

Each jurisdiction seems to enforce 
this code differently to make sure the 
roof is not overloaded. For example, 
here are a couple stances IronRidge has 
seen AHJs take: 
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surface

The collar on the 
patented
QuickBOLT 
compresses and 
concaves the 
Microflashing™ 
to create a
watertight seal

This is our Microflashing™
after being installed for
only 3 weeks. As
you can see, the
asphalt from the
roof itself has
bonded with the EPDM;
forming a leak proof seal.

The only product on the
market that doesn’t just divert water, but also 
seals the penetration.
Try it for yourself today!

CALL FOR EXPERT ADVICE
(844) 671-6045
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• Some authorities are rigid: “The 
maximum spacing of PV supports 
is stipulated to be twice the rafter 
spacing and alternating such that all 
rafters carry the proposed system.”

• Some authorities are flexible: “45 lbs 
has been used by some jurisdictions 
as a reasonable level, below which 
point loading of roof joists and 
trusses can be ignored.”

One should contact the local AHJ to 
understand the requirements for point-
loading a system. And if in doubt, one 
can always contact a structural engineer 
to review the structure and the planned 
added weight of the proposed system. 

One way to evenly distribute weight 
across a solar system is to stagger 
attachments to the structure (see 
diagram below). This is a best practice, 
since staggering attachments means 
there will be less weight on each rafter. 

International Fire Code 
The IFC states in article 605.11.3.2.1 
that “modules should be located in a 
manner that provides access pathway 
for firefighters.” It also says in article 
605.11.3.2.4 that “panels/modules 
installed shall be located no higher than 
3 ft below the ridge to allow for fire 
department ventilation operations.”

Combined, these codes require 
a 3-ft clearance down from the ridge 
of a pitched roof to allow for fire 
departments to ventilate the building. 
Additionally, a clear 3-ft pathway needs 
to be available for firefighter access to 
the roof (see diagram on next page). 

  
National Electrical Code 
NEC 690 defines electrical safety 
requirements for PV systems.

Equipment grounding required: 
Exposed non-current-carrying metal 
parts of PV module frames, electrical 
equipment and conductor enclosures 
must be grounded.

Structure as equipment grounding 
conductor: Devices listed and identified 
for grounding the metal frames of 
solar modules or other equipment can 
bond exposed metal surfaces or other 
equipment to mounting structures. Metal 
mounting structures (other than building 
steel) used for grounding purposes 
should be identified as equipment-
grounding conductors or have identified 
bonding jumpers or devices connected 
between the separate metal sections 
bonded to the grounding system.

PV mounting systems and devices: 
Devices and systems used for mounting 
PV modules that are also used to 
provide grounding of the module frames 
should be identified for the purpose of 
grounding solar panels.

Adjacent modules: Devices identified 
and listed for bonding the metal frames 
of PV modules can bond one panel to 
an adjacent one.

To ensure NEC requirements are 
met, one should follow the racking 
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manufacturer’s torque specifications 
to tighten down all connection points. 
These connections provide the bonding 
and grounding for the system when 
assembled properly. 

The UL listing of the racking system 
should be checked to make sure it has 
been tested and listed under UL 703 for 
the provision of bonding and grounding 
required within the codes. 

It’s important to remember that all 
codes are written for protection from 
system failures that could risk life and 
property. National codes are not always 
adopted and enforced by all states or 
local jurisdictions, so solar installers 
should always research what exactly is 
required by each AHJ. SPW

For more information on designing and 
installing a solar system, check out 
IronRidge’s free webinars—each valid 
for one NABCEP CE credit. 

Cable Management 
for Solar Installations

www.snaketray.com | 800-308-6788 | Made in the USA
Snake Tray® products are covered by one or more of the following patents: #6637704, #6637165, #6463704, #6460812, #6449912, #6361000, #6347493, #6019323, 
#6347493, #6449912, #6460812, #5953870, #5839702, #6926236, #7168212, #7959019, #8783628, #8985530, #8622679, #9074707. Other Patents Pending.

Visit 
us at 

Intersolar
San Francisco 

Booth #
9330

MANY OPTIONS AVAILABLE, CALL US TO DISCUSS YOUR PROJECT

SIGNIFICANTLY REDUCES INSTALLATION TIME AND LOWERS CONSTRUCTION COST! 
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W R I T T E N  B Y  K E L S E Y  M I S B R E N E R ,  K E L LY  P I C K E R E L  A N D  K AT H I E  Z I P P

EVEN THOUGH THE NEWS HEADLINES MAY SAY OTHERWISE, 
THERE ARE MORE THINGS HAPPENING RIGHT NOW IN THE 

SOLAR INDUSTRY THAN JUST THE AFTERMATH OF THE 
SECTION 201 SOLAR TARIFFS. BATTERY PRICES ARE DROPPING, 

THE COMMUNITY-SCALE MARKET IS GROWING AND MORE 
UNDERSERVED COMMUNITIES ARE RECOGNIZING SOLAR 

BENEFITS. TRACKERS ARE ADAPTING TO BIFACIAL MODULES, 
SOLAR SOFTWARE IS INTERACTING WITH MORE DESIGN TOOLS 

AND DRONES ARE HELPING ON DIFFICULT AND DIRTY JOBS. 
THERE'S A LOT OF POSITIVE ACTION HAPPENING IN THE U.S. 
SOLAR MARKET, AND WE FOUND 15 DEVELOPMENTS WORTH 

EXPLORING IN 2018 AND BEYOND. 
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AC modules catching on
TREND IN SOLAR MODULES

GTM RESEARCH PREDICTS the integrated smart 
and AC module market will reach 1 GW by 2020, 
likely led by Enphase’s efforts. The microinverter 
manufacturer recently increased its support for 
AC modules rather than just stand-alone inverters. 

Enphase’s new IQ line of 
microinverters were specially 
designed for AC modules and 
the company is racking up the 
panel partnerships.

Announced last year in time 
for the annual tradeshow rush, 
Enphase partnered with both LG 
and JinkoSolar for advanced AC 
modules. Panasonic will have 
its own Enphase-supported AC 
module in May, and Solaria will 
release one in June. 

Enphase’s AC module push 
has become so significant that 
the company is seeking an 
exemption from the 30% solar 
panel tariffs. The company 
believes its AC modules, which 
attach the microinverters on 

solar panels assembled outside of the United States, 
are distinguishable against traditional imported 
crystalline silicon products warranting the tariffs. 
Final decisions about any tariff exemptions had not 
been made before press time. 

But Enphase isn’t the only company increasing 
the adoption of AC modules. SunPower has its own AC 
module within its SunPower Equinox residential system 
available through its dealer network. In addition to the AC 
module, the Equinox system has mounting, monitoring 
and one warranty. These AC modules have found 
success as part of a full system only sold by SunPower 
dealers—a network that is constantly growing.

The SunPower playbook is attractive to Enphase. JD 
Dillion, vice president of product management and pricing 
at Enphase Energy, said the company wants to eventually 
link together the AC modules, monitoring and other 
accessories into one system for residential customers.

“We’re going to be upward compatible from 
here on out,” Dillion said. “Our ultimate goal is to be 
almost a solar appliance on the roof for an energy-
independent world. An inverter, a panel, the software, 
the energy management system and the battery—that’s 
a cohesive, self-sustaining system.”

Installers have already caught on to the benefits 
of AC modules. San Diego Solar Install now exclusively 
installs AC modules because they “[are] simpler, 
improve safety and are fast and easy to install.”

“AC modules are the next obvious step in solar 
energy,” said Bruce Bosworth, owner of San Diego Solar 
Install in a press release. “The installation savings start 
when the modules arrive, with less unpacking and fewer 
attachment parts to pay for or forget. At the customer 
site, using AC modules means fewer trips up and down 
the ladder, and fewer components to install.” SPW

Community-scale solar market is the next frontier
TREND IN SOLAR DEVELOPMENT

SEIA'S “SOLAR MARKET INSIGHT REPORT 
2017 YEAR IN REVIEW” found both residential 
and utility-scale solar numbers fell while one 
segment grew: non-residential solar, which 
consists of C&I and community-scale solar 
projects. 

Community-scale solar projects fall 
between residential and utility-scale projects 
in size. These versatile projects can be 
owned by different stakeholders including 

Credit: RMI
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Inverter suppliers developing digital platforms
TREND IN INVERTERS

communities, universities, municipal utilities, rural 
electric co-ops or corporations. Community solar 
is a type of community-scale solar project, but not 
all community-scale solar projects are considered 
"community solar."

"We don't care about the ownership structure—it's 
all about the size of the system and that it goes close to 
load and it goes on the distribution grid," said Thomas 
Koch Blank, principal at the Rocky Mountain Institute. 

The advantage of this size of system is it can be 
located close to the distribution grid and thus close 
to load. Conversely, utility-scale solar must be located 
close to the transmission grid—and Blank said that 
space is limited. 

"We are running out of large, flat fields of cheap 
land close to transmission grid," Blank said. So for 
utility-scale projects, that means either an increase 
in land costs or transmission costs, which becomes 
effectively a disadvantage of scale. 

 Community-scale projects avoid these high 
transmission costs since they can be connected 
directly to the distribution grid.

RMI believes the community-scale market 
has a 20- to 30-GW potential in the next few 
years, but this segment needs help reaching 
its full potential. Some perceived barriers to 
development are cost, awareness and access 
for buyers to know how to purchase and finance 
these systems. 

"What we've learned is that cost is actually 
not really a barrier because these systems are 
cost-effective. It's just that people don't know 
about it," Blank said.

RMI created the Shine program to help 

educate stakeholders and overcome these perceived 
hurdles. In the program, RMI acts as a buyer's 
representative for organizations, municipal utilities  
and rural electric cooperatives adopting community-
scale solar. 

"We're trying to stay there at the forefront of 
markets that are just about to take off and kind of nudge 
them into self-growth," Blank said. 

So far, through Shine, RMI has issued an RFP for 15 
MW of community-scale solar in New Mexico and received 
prices similar to the cost of utility-scale solar, and is also 
working on an RFP 
with ROCSPOT 
to cultivate 
community solar 
in Rochester, New 
York. SPW

Non-residential, or 
community-scale solar, 
has grown year-over-year. 
Credit: SEIA

IN THE CROWDED INVERTER SPACE, suppliers are expanding to 
offer digital platforms to create new business models. Development 
beyond current monitoring software and cloud platforms would help 
customers efficiently manage energy generation and consumption. 

“We’re calling these ‘energy management solutions,’” said 
Miguel De Jesus, solar market analyst at IHS Markit. ”It’s the 
idea of inverter suppliers building platforms that allow different 
electrical components to plug into a central platform, with the 
inverter at the heart of this system.”

Expanding digital offerings allows inverter suppliers to find 
growth opportunities in an extremely competitive space. Such 
digital services make manufacturers “stickier” with their existing 
customer base and allow for partnerships in the e-mobility, 

energy storage, lighting, heating and cooling spaces.
Industrial PV inverter suppliers such as ABB, Schneider 

Electric and GE have developed digital platforms for microgrid 
applications. Other companies are feeling the pressure and 
expanding their hardware and software/cloud capabilities to 
get to a point where they too can develop digital services 
platforms. According to IHS Markit’s “Solar and Energy 
Storage Trends for 2018,” these include PV inverter suppliers 
with a large residential market share, such as Enphase and 
SolarEdge, or with a large installed base like SMA and Huawei.   

While this new business model has yet to be significantly 
monetized, companies already working on digital offerings will 
have an advantage in creating revenue streams. SPW
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Robots zooming into solar market
TREND IN SOLAR OPERATIONS

ROBOTS INFILTRATING AN INDUSTRY sounds kind 
of scary until you learn they're pretty good at doing 
tedious jobs that require meticulous data gathering. 
Robotic technologies are starting to become more 

commonplace 
in the solar 
industry, 
largely 
driven by the 
advanced 
capabilities of 
drones.

DNV GL 
described 
in the paper 
“Making 
Renewables 

Smarter: The benefits, risks, and future of artificial 
intelligence in solar and wind” that robots are 
used in renewables to do the three Ds—tasks that 
are dangerous, dirty and dull. Flying drones and 
unmanned aerial vehicles (UAVs) are the most 
developed robotic technologies in solar, and they 
have shown to be excellent at site assessment 
and O&M, providing a level of detail unmatched by 
ground crews. Module-cleaning robots take care of 

dirty tasks, usually faster and more effectively than a 
crew with squeegees and brushes. 

There are many drones-as-a-service companies 
entering the solar market, such as Measure, which 
has signed large O&M contracts with some major 
solar asset owners. Aerial thermography can 
pinpoint problem modules or underperforming 
strings that often go undetected through regular 
monitoring systems. One of Measure's clients 
claims the drone services will save 30,000 hours of 
hazardous work each year. 

"Autonomous drones with real-time artificial 
intelligence-supported analysis will become the 
primary tool for carrying out effective and efficient 
inspections of wind turbines and solar panels," said 
the DNV GL report. 

When hiring a drone service company is too 
much, there are enough drone software providers 
tapping into the solar market to help solar 
companies work their own devices. Companies like 
Scanifly have drone add-ons that cut down on the 
time to complete residential site assessments and 
provide quick, accurate roof maps. 

Some installation companies are bringing many 
different robot services in-house. With SunPower's 
complete utility-scale solar solution Oasis Power 
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Plant, not only are modules, 
mounting and monitoring 
included, but also a drone and 
a panel cleaning robot. The 
SunPower Oasis GEO Drone 
surveys site topography to 
identify ideal tracker locations. 
In October 2017, SunPower 
was the first solar company to 
receive approval from the U.S. 
Federal Aviation Agency (FAA) 
to have automatic access to 
operate a drone in regulated 
airspace over controlled 
airports. SunPower can assess 
a site anywhere at any time. 

And then after the 

project is complete, SunPower says its panel 
cleaning robot works 20-times faster than 
manual washing and uses 75% less water. 

Robotics—drones specifically—are 

Battery costs continuing to decrease
TREND IN ENERGY STORAGE

BATTERY COSTS WILL CONTINUE TO DECREASE, 
but at a slower pace than previous decades, according 
to GTM Research’s “U.S. Front-of-the-Meter Energy 
Storage System Prices 2018-2022” report. Energy 
storage system prices are expected to decline at a rate 
of 8% annually through 2022. 

Prices will be driven down by improvements 
in hardware. Standardization of system design and 
engineering, and market competition will also bring down 
storage BOS hardware costs and EPC expenses. 

EV growth is also contributing to decreasing battery 
costs for energy storage by driving investments in 
battery technology.  

In its “Solar and Energy Storage Trends in 2018” 
report, IHS Markit noted that as EVs gain popularity, the 
number of batteries that need to be recycled or reused 
also increases. Even though these batteries are no longer 
usable in EVs, they are still suitable for “second life” use in 

stationary energy storage applications, providing a source 
of low-cost batteries. 

While UL is doing some work in this area, effective 
supply chains need to be established for second-life 
battery-use to really take off. 

Although more manufacturers are offering various 
battery and storage technologies, lithium-ion still made 
up 98.8% of the market share in Q4 2017, according to 
GTM Research. 

Navigant reported that the most successful companies 
targeting the stationary battery energy storage market are 
larger corporations with established businesses providing 
batteries for EVs and consumer electronics.

Navigant named LG Chem and Samsung SDI as the 
leading manufacturers of lithium-ion batteries in its report 
“Leaderboard: Lithium Ion Batteries for Grid Storage.” 
Companies including Toshiba, Panasonic and Saft were 
named as contenders. SPW

Autonomous drones with real-time artificial intelligence-supported 
analysis will become the primary tool for carrying out effective 
and efficient inspections of wind turbines and solar panels.

finally coming into their own in the 
solar industry, providing ways to more 
efficiently manage an organization's 
resources. SPW

Credit: Measure
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Energy storage coming out of its infancy
TREND IN ENERGY STORAGE

THE U.S. ENERGY STORAGE MARKET is no longer 
in its infancy. According to GTM Research and the 
Energy Storage Association’s (ESA) “U.S. Energy 
Storage Monitor 2017 Year-in-Review,” 100 MWh of 
grid-connected energy storage was deployed in 
the fourth quarter of 2017, marking 1,080 cumulative 
MWh deployed between 2013 and 2017.

But what’s really significant is that GTM 
Research expects the U.S. market to almost 
double this total in 2018 alone, with more than 
1,000 MWh of energy storage forecasted to be 
deployed this year.

“We’re going to have to strike the word ‘nascent’ 
from our vocabularies when describing the U.S. 
energy storage market,” said Ravi Manghani, GTM 
Research’s director of energy storage, in a press 
release. “Falling costs and favorable policies will be 
among the core drivers of the market’s breakout 
2018. It’s not hard to imagine that every solar RFP by 
the end of the year will include storage.” 

While the front-of-meter market made up 
the largest share of deployments, the behind-
the-meter market grew 79% year-over-year with 
record deployments in both residential and non-
residential segments.

California led the way in the behind-the-meter 
market mainly due to its Self-Generation Incentive 
Program. Hawaii, Massachusetts and New York 
also saw strong growth.

FERC’s recent Order 841 will also help drive 
the storage market. The order helps remove 
market barriers by requiring each regional grid 

operator to establish rules to allow energy 
storage to participate in the market. The rules will 
properly recognize the physical and operational 
characteristics of electric storage resources. 

“The recent unanimous, landmark decision 
issued by FERC is expected to lay the groundwork 
for the integration of energy storage technologies 
into the U.S. wholesale markets in a manner that 
compensates storage for the full range of value 
it is already capable of providing to the grid and 
end users,” said Kelly Speakes-Backman, CEO of 
ESA, in a press release. “Policies and regulatory 
frameworks that level the playing field will further 
encourage energy storage deployment throughout 
2018 and beyond as the industry builds toward a 
goal of realizing 35 GW by 2025.” SPW

The United States is leading 
the energy storage market. 
Credit: GTM Research

NAACP fighting for solar equity with hands-on training
TREND IN SOLAR WORKFORCE

THE NAACP WANTS TO ENSURE that as the solar 
economy grows, people of color and low-income 
populations aren’t left out. 

The Solar Equity Initiative is the first big step toward 
this mission. SEI is a yearlong pilot program to bring 
solar awareness and job opportunities to underserved 
communities, according to Jacqui Patterson, director of 
the NAACP's Environment and Climate Justice program.

"As we've seen the uptick around solar, we've 
already seen there hasn't been as much in the way 

of low-income communities and communities of 
color engaged," Patterson said.

The Solar Equity Initiative takes a three-pronged 
approach to spreading awareness—providing solar 
skills training to at least 100 people, installing solar 
on 20 households and 10 community centers and 
strengthening equity in solar access policies in at 
least five states. The organization will have help from 
partners including GRID Alternatives, SEIA, Sunrun, 
Vote Solar and others. It kicked off the initiative on 
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Martin Luther King, Jr. Day with an installation at The 
Jenessee Center in Los Angeles, a non-profit domestic 
violence prevention and intervention organization. 

Patterson said that even within marginalized 
population groups like women, the NAACP wants to 
dig deeper and make sure people who are further 
ostracized, like domestic violence survivors and 
formerly incarcerated people, are also included. 

The NAACP's primary work is in the arena 
of advocacy and policy, but it saw a need to get 
hands-on to help bring low-income communities 
of color into the solar movement. When it tried 
to mobilize its constituents to fight back against 
the solar tariffs in 2017, it was met with mostly 
apathy. Communities of color did not see solar in 
their neighborhoods or representation in industry 
employment. They wondered why they should care 
about high-level solar legislation. So the NAACP 
decided it needed to act. 

"I think once we light a spark, that piece will 
take on a life of its own and then we can go back in 
some ways to what we always do, which is the policy 
advocacy," said Patterson. The policy work won't stop 
until states have robust renewable portfolio standards, 
community solar and net-metering policies. SPW

The NAACP’s Jenessee Center installation. 
Credit: NAACP

The smarter way of monitoring
commercial rooop PV

Proven Kipp & Zonen measurement technology
Irradiance and panel temperature in one

Easy to install on the corner of a PV panel without tools
Smart sensor with Modbus® RS-485 output

Less maintenance thanks to soiling resistant design

www.kippzonen.com/RT1
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Customer-owned systems becoming the most 
popular financing choice
TREND IN SOLAR FINANCING

BACK IN 2014, 72% of all solar systems installed 
in the United States were third-party owned. 
Ever since that peak, the industry has made a 
strong transition to more cash- and loan-based 
deals. GTM Research predicts that by 2021, the 
industry will flip, and 73% of all systems sold will 
be directly owned by customers. 

The decrease in solar leasing options 
comes largely from major residential companies 
exiting the market. Names like Sungevity, NRG 
Home Solar and Direct Energy Solar have left, 
and SolarCity/Tesla (once the largest third-party 

ownership financing provider in the country) 
has significantly scaled back its residential 
offerings and transitioned to cash or loan 
systems. Sunrun and Vivint Solar—still leaders 
in leased systems—have also made efforts to 
increase cash and loan solar buys.  

Local solar installers have also transitioned 
to more customer-owned options. In 
EnergySage's “2018 Solar Installer Survey,” the 
company found that 81% of the 590 residential 
and commercial installers surveyed don't offer 
solar leases—an increase of nearly 30% from 
2015—and 76% of respondents don't offer 
PPAs. Only 4% of installers said PACE financing 
makes up more than 25% of their business with 
79% of those surveyed not offering any type of 
PACE financing. 

EnergySage surveyed installers in 46 
states, the District of Columbia and Puerto Rico, 
and found only 8% don't do any cash deals 
while 49% said cash financing makes up more 
than 50% of their business. 

When Sungevity filed bankruptcy, its 
customers ran into highly publicized issues with 
their leased systems. Some systems stopped 
performing, customers couldn't find help and 
leases couldn't be broken. As solar customers 
and installers both become smarter about 
financing, the safer and wiser choice will be to 
buy systems outright or work out a loan. SPW

PERCENTAGE OF A SOLAR INSTALLER'S CUSTOMERS USING SOLAR LEASES

The EnergySage “2018 Solar Installer 
Survey” showed 81% of 590 contractors 
surveyed don't offer solar leases. 
Credit: EnergySage

Panel manufacturers expanding globally after off-year
TREND IN SOLAR MODULES

IF 2016 WAS THE YEAR of solar panel manufacturer 
restructuring, 2017 continued the path of uncertainty, 
especially for facilities in the United States. While the 
federal government contemplated tariffs on imported 
solar cells and panels, many U.S. manufacturers had to 
make difficult decisions. CIGS thin-film manufacturer Stion 
shut its Mississippi doors in October. SolarWorld Americas 
announced 400 layoffs in Oregon, Mission Solar let 
another 170 go in Texas and Suniva shut down its facilities 
in Michigan and Georgia.

When 30% solar tariffs were initiated in February 2018, 
the U.S. market didn't find immediate stability. Although 
President Trump claimed the United States was “reopening 
plants that have been closed for a long time,” no new or 
abandoned solar facilities started operations. SunPower 
agreed to acquire SolarWorld Americas and revamp 
manufacturing and reinvigorate employment numbers at the 
Oregon facility—timeline undetermined. Mission Solar began 
hiring back employees to bring its lines to a 24/7 schedule. 
Suniva is still shuttered and equipment is being sold.

The smarter way of monitoring
commercial rooop PV

Proven Kipp & Zonen measurement technology
Irradiance and panel temperature in one

Easy to install on the corner of a PV panel without tools
Smart sensor with Modbus® RS-485 output

Less maintenance thanks to soiling resistant design

www.kippzonen.com/RT1
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Schools going solar for education and cost savings
TREND IN SOLAR DEVELOPMENT

One company that is making new manufacturing moves in the 
United States is JinkoSolar. It has been confirmed that the Chinese 
company will set up a 400-MW-capacity factory in Jacksonville, 
Florida, creating 200 jobs with production starting sometime this 
year. JinkoSolar had been eyeing a U.S. site many months before 
the tariffs were announced. 

There have been expansion plans globally, too. First Solar is 
building two facilities in Vietnam for its larger S6 modules. The plan 
is to have modules coming out of the first 1.2-GW plant by Q3 2018 
and the second 1.2-GW plant by Q2 2019. First Solar also recently 
annouced it would expand its Ohio plant by another 1.2 GW.

LONGi Solar is investing $309 million into doubling the capacity of 
its cell and module factory in India from 500 MW to 1 GW. Construction 
on the expanded module factory should be completed by August 2019. 
LONGi is also building a brand new 5-GW module assembly plant in 
China. No timelines have been announced for the new facility.

A few other panel manufacturing companies have expansion plans 
throughout Asia, showing that the global industry expects consistent 
demand in the coming years. Hopefully the U.S. market will feel similar 
stability soon. SPW

First Solar's Ohio manufacturing plant, here with Series 4 modules, has 
transitioned to larger Series 6 modules, along with the new Vietnam facilities. 
Credit: NREL

A 2017 REPORT BY THE SOLAR 
FOUNDATION, SEIA and Generation 180 found 
the number of K-12 schools with solar has 
doubled since 2014. “Brighter Future: A Study 
on Solar in U.S. Schools” discovered schools 
are going solar for a number of reasons. For 
one, the falling cost of components (minus 
panels for now) and high price of electricity in 
some states makes it financially viable. 

Solar on schools 
also presents an 
educational opportunity. 
Schools can incorporate 
solar into the curriculum 
and teach students 
about job prospects in 
the solar industry. 

"We started a solar 
schools campaign 
because we recognize 
that schools are really the 

heart of the community," said Tish Tablan, national 
organizer for Generation 180. "Through schools, 
you can educate the next generation and make 
sure that clean energy is a part of their future."

The environmental and health benefits 
of solar also motivate schools to go solar. 
Schools can help contribute to state- or city-
wide RPS standards, or can set clean energy 
goals for themselves.

Credit: The Solar Foundation 
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Solar-powered 
schools with battery 
backup can also act 
as emergency shelters 
during natural disasters. 
One such school is 
Susan E. Wagner High 
School in Staten Island, 
according to the report. 
During Hurricane 
Sandy in 2012, the 
school was used as 
a shelter with diesel 
generators. Its new 
solar+storage system 
provides a sustainable, 
green alternative to 
generators for the next 
big storm.

Schools require 
lots of power to charge computers, keep the lights on and keep 
children learning without interruption. Adding solar on school 
roofs creates not only teachable moments, but more electric 
dependability—especially when storage is involved. SPW

Credit: The Solar Foundation

Solar software integrations 
giving users more flexibility 
TREND IN SOLAR SOFTWARE

WHEN SOLAR SOFTWARE TOOLS INTEGRATE well 
with each other, they can help solar contractors work 
more easily and efficiently—and thus bring in more 
business to software companies. 

Sharing application programming interface (API) 
documentation among software companies allows 
solar installers to piece together the best possible 
work flow to fit their needs. For example, solar 
modeling software HOMER Pro has an API integration 
that allows users to integrate solar configuration data 
from system design tools HelioScope and PVsyst, 
and vice versa. Work management tools like Slack 
and social networks like Facebook offer many API 
integrations so their platforms can be a home base 
from which to build an online flow. 

"Because everything's in the cloud now, it's way more 
straightforward to build systems that play nicely with each 
other," said Folsom Labs co-founder Paul Grana.

That's why Folsom Labs has shared its API 
documentation with over 150 companies, some of 

which are vendors making solar-specific CRMs. 
Grana said he thinks probably 50 to 100 of them 

haven't actually done anything with the documentation—
but he is hopeful about the other chunk of companies 
that are at least exploring an integration. 

Folsom Labs gives the documentation out for 
free. Once HelioScope is integrated into a new piece 
of software like HOMER Pro, users have to pay the 
normal amount to create a HelioScope account.

Grana said the old days of hiring a software team 
to build custom software to do everything a solar 
company needs to do are over.
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"The idea that you know you're going to go and buy 
one program that does everything is just kind of silly, 
because nothing in life operates like that," Grana said. 

He said people typically don’t choose Google 
or Microsoft and use that company for every single 
task they need to accomplish on a computer. Instead, 
users simply choose the best work flow to get the job 
done—using whatever tools work best. 

API integration allows each of the different 
specialties of solar software to focus on what it does best. 

"Nearmap doesn't have to learn utility rates, 
Folsom Labs and Energy Toolbase don't have to own 
a fleet of planes, and the customer gets three different 
teams that are focused on being best in class at those 
three very different steps of the process," Grana said.

Though it costs money to use all the different 
applications, being able to export and import data 
easily through API integration can cut down on 
valuable staff time and enable installers to complete 
more projects more efficiently. SPW

Analysts expecting solar to slow, but still double 
over next five years
TREND IN SOLAR MARKETS

WHILE THE SOLAR MARKET had a huge growth 
year in 2016―expecting an end to the tax credit 
that never came―2017 saw a 30% decrease in 
installation year over year, according to GTM 
Research and SEIA’s “U.S. Solar Market Insight 
Report.” The U.S. market installed 10.6 GWdc of 
solar PV, but solar still made up 30% of all new 
electric generating capacity brought online. 

Residential solar fell 16% from 
2016, as national installers shift away 
from rapid expansion in states like 
California and those in the Northeast. 
But those states have also seen 
regulatory demand pull-in from 
looming policy deadlines. This, in addition to 
community solar development in Minnesota 
and Massachusetts, contributed to the 28% 
growth of non-residential solar last year.  

Utility development decreased in 
2017, but this wasn’t unexpected. Many 
projects were rushed to complete in 
2016 or postponed or canceled as the 
industry was uncertain about Section 201 
tariffs. Interconnection delays and PURPA 
cancellation drove projects to spill into 2018. 
GTM and SEIA expect voluntary procurement, 
rather than state-mandated RPS, to be the key 
driver of new utility PV demand.

Increased module costs due to a global 
shortage of Tier 1 modules and uncertainty around 
tariffs led to price increases in most segments 
in Q4 2017. However, falling racking and inverter 
prices and better operating efficiencies helped 

make up some of the increased cost. 
In light of Section 201 and corporate tax 

reform, GTM Research has reduced its total U.S. 
solar PV forecasts by 13% from 2018 to 2022. 
Still, it expects another 10.6 GWdc of new PV 
installations in 2018 and total installed U.S. PV 
capacity to more than double over the next five 
years. By 2023, over 15 GW of PV capacity could 
be installed annually.

“The solar industry delivered impressively 
last year despite a trade case and market 
adjustments,” said SEIA president and CEO 
Abigail Ross Hopper. “Especially encouraging 
is the increasing geographic diversity in states 
deploying solar, from the Southeast to the 
Midwest, that led to a double digit increase in 
total capacity.” SPW

The solar industry delivered impressively 
last year despite a trade case and market 
adjustments. Especially encouraging 
is the increasing geographic diversity 
in states deploying solar, from the 
Southeast to the Midwest, that led to a 
double digit increase in total capacity.

5 2  SOLAR POWER WORLD       5 • 2018       www.solarpowerworldonline.com

TRENDS_5-18_Vs5.indd   52 5/8/18   4:40 PM



While a large part 
of talent shortage 
occurs in supply-side 
sectors, a variety of 
roles such as solar 
marketing, sales, 
engineering and 
system design lie off 
the traditional beaten 
path of STEM careers.

Connecting the dots to strengthen the solar workforce
TREND IN SOLAR WORKFORCE

Credit: The Solar Foundation

THE SOLAR FOUNDATION found 
solar jobs declined by 3.8% from 
2016 to 2017, but it is working hard 
to reverse that trend with the Solar 
Training Network.

The network is led by TSF and 
funded by the Department of Energy, 
and aims to connect all the players 
in the solar workforce to ensure the 
human resources are growing as the 
gigawatts are. 

The Solar Training Network 
connects the dots through original 
research, solar-focused career fairs 
and regional employer-instructor 
summits. TSF will offer a LinkedIn-
style networking platform online 
where training providers, job 
seekers, employers and workforce 
development organizations can 
make connections. 

One key factor to stimulate solar 
industry job growth is spreading 
awareness—a 2017 U.S. Department 
of Labor report found solar installer 
was the fastest-growing job in the 
country. But does the public know 

how to get into the field? 
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"While a large part of talent 
shortage occurs in supply-side 
sectors, a variety of roles such as solar 
marketing, sales, engineering and 
system design lie off the traditional 
beaten path of STEM careers," said 
Megan Howes, program coordinator for 
the Solar Training Network. 

Teaching students at public 
schools and community colleges about 
what a solar job looks like can help 
them consider a clean energy career 
after graduation. 

TSF found another necessity in 
growing the workforce is increasing 
accessibility of hands-on installation 
training. TSF found installation 
companies were interested in providing 
training programs but didn't have the 
resources to begin them. TSF aims to 
provide that information in a series of 
new resource papers coming out in May. 

More connections between 
trainers, employers and job seekers 
will help the industry grow its people 
along with its watts. SPW

Credit: The Solar Foundation
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String inverters and 
MLPEs gaining popularity
TREND IN INVERTERS

CENTRAL INVERTERS are falling out of fashion. Cormac 
Gilligan, research manager of solar and energy storage 
at IHS Markit, said that string inverters are being used in 
increasingly larger systems―going beyond even large 
commercial projects into the utility space. 

This is driven by string inverter manufacturers offering 
increased power ratings.

“In the past, 20 kW was kind of the average size [of 
string inverters]. Then it went to 40 kW, and increasingly 
we are seeing 60 and 80 kW becoming the norm,” Gilligan 
said. “Also, in recent times, we’ve seen next-generation 
products above the 100-kW mark. In the future, I think we’ll 
get very close to the 200-kW range.”

Some string inverter manufacturers are moving into new 
markets to meet the additional demand. For example, China-
based Huawei recently expanded into the United States.

But other suppliers are taking another approach. 
Companies like Sungrow and SMA offer both three-phase 
string inverters and central inverters, giving customers a 
choice and providing their expertise to help find the best 
solution for each site. 

“What this is doing, fundamentally, is allowing this 
solution or architecture to compete with central inverters 
on a price basis. It’s also reducing the number of units in 
the field, therefore reducing the labor costs and cost of 
installation,” Gilligan said. 

Still some manufacturers are just sticking with central 
inverters, moving toward a “module” solution that can stay 

online even if one unit is down. These modular inverters offer 
the benefits of both string and central inverters. Each inverter 
is made up of multiple units that can be easily replaced out in 
the field. So in the event of a fault, the remaining units will still 
function instead of the entire inverter going offline.  

“If one unit is down, you don’t lose, let’s say, 2 or 4 
MW,” Gilligan said. “Suppliers like Power Electronics, TMEIC 
and others are really promoting this type of solution.”

The module-level power electronics (MLPE) market is 
also growing, mainly due to evolving NEC requirements. 
While NEC 2014 requirements for rapid shutdown could be 
met with a string inverter or rapid-shutdown box within 10 ft 
of the array, NEC 2017 requires shutdown within the actual 
PV array boundary.

“Module-level power electronics, like microinverters and 
power optimizers, are the most obvious and commercially 
available solution to meet this requirement,” said Miguel De 
Jesus, solar market analyst at IHS Markit. “So obviously [the 
new requirement] has been a big boost to those suppliers.”

Though most MLPE growth has occurred in the 
residential market, De Jesus said MLPEs have been showing 
up in commercial applications. While string inverters have 
traditionally been preferred in commercial applications because 
of their lower price, new rapid-shutdown requirements add 
pressure for commercial installers to consider power optimizers 
or microinverters. More partnerships between MLPE and 
module manufacturers, such as LG and Panasonic, are also 
helping to reduce installation cost. SPW

Credit: APsystems
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Single-axis trackers adapting to bifacial designs 
TREND IN MOUNTING AND TRACKING

WITH BIFACIAL MODULES BECOMING MORE 
COMMONPLACE, mounting systems have had 
to quickly adjust to a new design. Since the 
gains from bifacial modules can be especially 
high with tracking systems, manufacturers are 
adapting their systems to meet demand.

Most single-axis trackers can support 
framed and frameless bifacial modules with the 
right attachments, but traditionally designed 
trackers may have support rails or foundation 
poles that contribute shading to the backside of 
the module, thus limiting the energy gains from 
the bifacial cells. 

Soltec has specially formulated its SF7 
Bifacial tracker to be taller (to capture more 
bifacial gains), and modules are positioned in 
two-up portrait-mode to avoid backside shading 
losses. Arctech Solar's SkySmart tracking 
system is also specially designed for bifacial 
modules and uses four- or six-clamp mounting 
to reduce backside shading. 

Although not bifacial-specific, NEXTracker's 
NX Horizon single-axis tracker was designed to 
support both framed and frameless modules. 
Because "module bays" are spaced slightly 
apart at each foundation point, back-of-module 
shading is eliminated. 

"In addition, NX Horizon’s wider tracking 
range further improves bifacial performance," 
said NEXTracker CMO Mike Mehawich. "With 
120° of rotational range, the backside of the 
module can capture reflected irradiance over a 
longer period of time each day."

 Array Technologies vice president of 
engineering Mark Preston said the company 
plans to release a bifacial tracker before the end 
of 2018. Array Technologies is analyzing different 
design elements to adapt to bifacial modules, 
including switching up the tracking algorithm.

"Pointing [panels] at the sun isn't 
necessarily maximum production for bifacial 
systems," Preston said.

One other thing that may be overlooked 
with bifacial tracking systems is that both sides 
of the modules have to be cleaned regularly to 
optimize production. 

"NEXTracker’s independent rows make 
it easier to [clean] since we can turn adjacent 
rows face-to-face or back-to-back with ease, 
and there is no linkage blocking the rows," 
Mehawich said.

Bifacial module manufacturer Trina Solar has 
done extensive testing of bifacial modules and 
found that when attached to a tracker and on a 
white-painted surface, bifacial modules provide 
33.2% more energy than traditional monofacial 
modules. Trina found that bifacial modules on a 
tracker over sand have a 24.42% energy gain. 

Trackers that can support bifacial modules' 
full energy potential are very valuable in 
ensuring quick ROI. Mehawich with NEXTracker 
predicts that a large amount of the market will 
be pairing bifacial modules with single-axis 
trackers soon. 

"Bifacial is best on a single-axis tracker, 
and this will take a large share of the tracker 
market," he said. "With the wider ground cover 
ratio provided by the tracker and with spare 
sunlight on the ground, the end of the day 
provides the highest [gains with bifacial]." SPW

Credit: NEXTracker
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U.S. energy storage market is on the rise

For years battery costs prohibited 
the development of many energy 
storage projects. Times are changing. 
By one account, storage system costs 
dropped by roughly two-thirds in the 
last five years. Analysts at IHS Markit 
predict lithium-ion costs (currently 
the most common battery choice for 
storage) will fall below $200/kWh 
by 2019, and some claim Li-ion has 
reached that price point already.

Last year, grid-connected storage 
successfully surpassed the 1-GWh mark 
with no signs of slowing down. In fact, 
GTM Research expects the U.S. storage 
market to nearly double that figure in 
2018, with more than 1,000 MWh of 
energy storage forecast to deploy this 
year. (For more findings, check out GTM 
and the Energy Storage Association’s 
new report, “U.S. Energy Storage 
Monitor 2017 Year in Review” at tinyurl.
com/EnergyStorageMonitor).

Power companies are taking 
notice. For example, Siemens and AES 
Corporation recently partnered to form 

Fluence Energy, a storage product, 
engineering and services company. As 
one of its first tasks, Fluence says it will 
supply the world’s largest Li-ion battery-
based storage project, a 100-MW, 400-
MWh facility in Long Beach, California, 
that will serve Southern California 
Edison and Western Los Angeles.

GE has also joined the storage 
market and recently launched the 
GE Reservoir, a flexible and modular 
energy storage platform for AC or DC-
coupled systems.

The Reservoir can enhance 
electric grid operations by seamlessly 
integrating renewables or balancing 
loads for supply and demand. GE says 
the Reservoir generated a 20-MW, 80-
MWh pre-launch commitment.

Utility-scale storage is only one 
portion of the market, however. 
Demands for residential and commercial 
battery-based storage projects, 
including solar+storage, are also rising 
rapidly. This part of the market grew by 
79% last year, found GTM Research.

“We’re going to have to strike the 
word ‘nascent’ from our vocabularies 
when describing the U.S. energy 
storage market,” said Ravi Manghani, 
GTM’s director of energy storage. 
“Falling costs and favorable policies 
will be among the core drivers of 
the market’s breakout 2018. It’s not 
hard to imagine that every solar RFP 
(request for proposal) by the end of 
the year will include storage.” 

The Energy Storage Association 
points to the unanimous landmark 
decision by the Federal Energy 
Regulatory Commission—which opened 
U.S. wholesale power markets to energy 
storage that’s on par with generators 
and other electric grid resources—and 
expects it to lay the foundation for 
greater adoption of storage in the U.S. 
wholesale market. 

Inclusive policies and falling system 
costs are encouraging signs of a 
productive industry. It will be interesting 
to follow the market and see what 
storage can do in 2018. 

Your ESN editors,

Kathie Zipp  +  @SolarStorageKZ

Michelle Froese  +  @Michelle4ESN
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Residential ruling
The IRS’s recent private-letter ruling marks 
a milestone for the residential storage+solar 
industry. It decided that an energy storage 
retrofit of a residential solar PV project is 
eligible for a 30% investment tax credit, under 
Section 25D (tinyurl.com/ResidentialRuling).

According to a recent statement from 
the Energy Storage Association (ESA): 
“Reducing barriers for taxpayers is an 

important action this Administration can 
take to continue growing this industry 
and to create thousands of new 
jobs. However, an IRS private-letter 
ruling does not constitute formal 
guidance.” 

The ESA says it will continue 
advocating for federal legislation 

that will further reduce bureaucratic 
barriers, avail the ITC for energy storage 
and eliminate constraints on development 
options for storage companies. 

Smart home energy management will happen 
through the Sunverge Energy DER control 
platform, essentially a cloud-based virtual power 
plant that lets utilities manage renewable DERs 
for better integration with the distribution grid. 

For Smart Neighborhood residents, this means 
optimizing battery-based storage by forecasting 
and scheduling operations (such as from smart 
thermostats and grid-interactive water heaters) 
to automatically provide energy bill savings 
when paired with Georgia Power’s Smart Usage.

Home sweet home
If state-of-the-art home automation, 
solar energy and battery storage 
sound like smart living, consider 
a move to Atlanta’s first Smart 
Neighborhood. The first 46 
townhomes (at more than 2,349 sq 
ft) developed at Altus at the Quarter 
in the Upper West Side of Atlanta will 
be a part of the Georgia Power Smart 
Neighborhood. The townhomes will 
feature rooftop solar panels with 
battery storage and backup power. 

Intelligent 
solar+storage 
Helix Storage is a new platform from 
SunPower that combines energy 
storage with intelligent software to 
manage electricity costs for commercial 
solar customers. The intelligent 
software control system predicts 
energy consumption from the grid and 
automatically dispatches stored solar 
electricity from a battery to lower demand 
charges while increasing the benefits of 
solar (tinyurl.com/HelixStorage).

Event EV charging 
EV Charge Mobile says it is the first-ever 
solution for portable Level 2 and DC 
fast EV charging, which can bring most 
vehicles to 80% capacity within 20 to 
30 minutes. The highly adaptable EV 
supply equipment can serve a site in 
need of temporary EV charging, such 
as convention centers or event halls. 
This charging option will accommodate 
nearly any make of electric vehicle 
(evsafecharge.com/ev-charge-mobile).
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Tesla’s Model S has been the best-selling 
EV in the United States since 2016.
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By Michelle Froese, editor
Energy Storage Networks

ALTHOUGH THE MAJORITY 
OF ADULTS drive or own 

vehicles in North America, 
only a small percentage drive 

electric. Estimates are close to 1% 
in the United States and only about 

0.7% in Canada. One reason: cost. 
Electric vehicle prices are dropping 

but are only starting to gain parity 
with fuel-based vehicles. 

Nathaniel Pearre, a Post-Doctoral 
Fellow working with the Renewable 

Energy Storage Lab at Dalhousie 
University in Nova Scotia, suggested an 

additional reason for slow EV adoption: 
transportation freedom. We want to go 

when and where we want, regardless of 
distance and without delay. 

“People want their vehicles for transportation 
and, for the most part, don’t want to worry about 

mileage or battery limitations,” he shared. 
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Of course, EVs are limited by 
battery range, charging times and 
sometimes winter weather. 

“Granted, the top-end Tesla can 
now do 500 km—that’s just over 300 
mi for Americans—on one charge, but 
the average EV’s single charge range 
is between 160 and 360 km [100 to 
225 mi], so the distances batteries can 
provide are adequate and improving.” 

Although vehicle owners may want 
the capability to travel long distances, 
the average daily commute is less than 
37 mi (60 km).

“It's about 50-something km in North 
America and significantly lower than that 
in Europe and much of eastern Asia,” said 

Pearre. “The lowest range EVs on the 
planet are at about 100 km or 62 mi. And 
those technologies have pretty much 
been abandoned by the market and the 
OEMs for much longer ranges.” 

What’s more is that over half of 
households in North America own more 
than one vehicle. 

“About 65% of households in North 
America have more than one car," said 
Pearre. "So most people don’t need 
every vehicle they own to provide all of 
their transportation needs. If you have 
a very long trip to do one day, chances 
are there’s a vehicle in your driveway 
that can provide that. For other day-to-
day errands, there’s another.” 

Delivering flexibility via V2G 
Typically, people buy electric to save 
fuel costs and the environment. 
According to one study, the electricity 
to charge an EV is about one-third as 
much per km as buying petrol. However, 
Pearre suggested that EVs can do more 
than most are currently used for. 

“Every business in North America 
pays a capacity charge for power, 
which is a charge related to the highest 

electrical load that they draw each 
month,” he said. Utility bills are based 
both on consumption, which is the total 
amount of electricity used (measured in 
kWh), and on these demand charges, 
the maximum amount of power needed 
during a billing period (measured by kW). 

“Now just imagine if you could bring 
the highest load down using your EV. 
This is possible through an idea called 
Vehicle to Grid or V2G,” Pearre said. 

V2G describes a system in which 
plug-in electric vehicles “communicate” 
with some entity outside the car, such 
as an office building, to sell demand 
response services by either returning 
electricity to the grid or throttling their 
charging rate. 

“If you can bring that one heavy 
electricity load down, even if it’s only for 15 
minutes, you can remove a lot of that cost 
from that business's utility bill,” Pearre said. 

Vehicle-to-house is also an option. 
“It refers to using your electric vehicle 
as backup power in a capacity that is 
typically done by a portable generator. 
But it can be done with the batteries that 
you have in an EV,” Pearre said. 

Now imagine a fleet of electric 
vehicles providing V2G services to a 
regional grid operator that is working 
to integrate intermittent renewables. 
Pearre did just that. He built a model 
that analyzes how EVs can contribute 
to a more even grid and help with 
fluctuating wind or solar output. 

Modeling variable vehicle energy 
“My computer model considered 
connecting each electric vehicle to 
the grid with a 6.6-kW interface, an 
industry standard that corresponds to a 
240-V plug with a 30-A breaker. This is 
common for an electric stove or dryer. It's 
a conservative power level that would 
in no way strain the vehicle’s batteries,” 
Pearre explained. “Then my first question 
was: what fraction of the vehicle fleet in 
each province would it take to provide 
the average load in that province?” 

Wind is one of the largest sources of 
renewable energy in North America, 
however, its power is variable and that can 
pose challenges to electric grid operators. 
One idea is to use the battery capacity from 
parked electric vehicles to even power loads 
for the grid when winds are low. 
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Pearre said this question was 
a high-level view to get a sense of 
how V2G could potentially impact a 
transmission grid. 

“So how big is the resource that 
electric cars could be built into, say for 
example in Quebec’s grid?" he said. "It 
would take about half of the vehicles 
in Quebec, each providing 6.6 kW to 
provide the average electric load in the 
province. And that’s the entire average 
load if we shut off all the power, all 
renewables, such as from wind energy, 
and so on.”

Pearre found that even with a small 
number of vehicle penetration to the 
grid, EVs could provide a large benefit. 

Pearre’s model used the variable 
vehicle energy and power resource. 

“I say variable because the size of 
the resource alters over through time, as 
vehicles depart from parking locations 
and return, and as energy in the battery 
is used for transportation services,” he 
explained. “In the model, that energy 
is given the task of making the rate of 
change in grid load that’s over the past 
three minutes, look like the changing load 
of the last hour. So for energy storage 
in my model, the task was to smooth 
variations in load so as to reduce strain 
on the grid and the reliance on things that 

can ramp up and down quickly.” 

In one analysis, Pearre used data 
from Nova Scotia, which included wind 
power at about 25% capacity. Wind is 
variable so using battery capacity from 
EVs can help even the load for the 
transmission grid. 

“If you add wind energy to the mix, 
you increase the number of extreme 
ramp rates,” he said. “Now add back 
in a small population of EVs that are 

each providing 6.6 kW—subject to 
their availability and when they’re 
unplugged—and task them with trying to 
reduce those very short-term rate rates 
and smooth out the load variability. The 
result? Success.” 

Pearre has extended his model 
to look at a variety of penetration 
levels providing V2G service, with 
different penetration levels of wind 

power. He found that Quebec wind 
penetration could triple without 
impacting grid stability in terms of 
the 99th percentile ramp rate. What’s 
more is that’s with just 3% of the 
available vehicles operating as a V2G 
distributing storage resource.

“You can essentially triple the 
amount of wind-generated power 
without impacting ramp rates,” he said. 

Mark your calendars. National 
Drive Electric Week takes place 
Sept. 8 to 16, 2018. A record 
number of events took place 
last year across six countries 
and in all 50 U.S. states. Learn 
more at driveelectricweek.org.

[Vehicle-to-grid] refers to using your electric vehicle as backup 
power in a capacity that is typically done by a portable generator. 
But it can be done with the batteries that you have in an EV.
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It’s an interesting concept because 
it means combining infrastructure to 
provide more effective grid services. 

“Take personal transportation 
vehicles, the electric grid and renewable 
energy, and link them all together," he 
said. "These three resources have low 
average capacity factors. The electric 
grid is built to handle twice its average 
load because of the load variability. 
Typical wind-power capacity has a factor 
of about 35%. Vehicles are even worse. 
On average vehicles are used about 
one hour a day, about 4% of the time.” 

Linking resources
Now imagine these resources—
renewables, transmission and EVs—
all working together. What kind of 
infrastructure would be required, 
particularly to charge and discharge 
electric vehicles rapidly, and how would 
it compare to what’s already installed 
on most EVs? Pearre said there are a 
couple of different answers. 

“One is the implementation has 
taken place in Japan. For example, after 
the Fukushima nuclear disaster, Nissan 
and Mitsubishi engaged in a fairly 
aggressive vehicle-at-home electric 
reliability program," he said. "The two 
companies took their existing EVs and 
used them with the existing CHAdeMO 
DC fast-charging interface to provide 
backup power to households in the 
affected area. They used this special 
charger that was also a grid-tied inverter 
to essentially provide V2G.” 

Pearre said the charger that connects 
EVs to the grid costs about $3,000 to 
$5,000 compared to a conventional 
charger that might be $1,000. It is more 
costly because the cable has to provide 
power to the vehicles and back to the 
grid. This requires additional signal and 
power components. 

In the context of stabilizing quick 
fluctuations of grid load, Pearre points 
out that grid operators already do that 
through a market called "frequency 
regulation." It is the continual adjustment 

Whether an EV takes the place of a backup 
generator, reduces a business’s demand 
charges, participates in markets like frequency 
regulation, or does all three as the need arises, 
the financial value becomes quickly apparent.

of power to ensure grid stability. 
“There are mechanisms already 

in place for distributing frequency 
regulation signals to thousands of 
providers spread out over wide areas," 

he said. "They use 

proprietary 
encryption 
hardware. 
But honestly, 
the plain 
old Internet 
that we all 
use now is probably adequately secure 
when only a few kilowatts are at stake.” 

For comparison, consider a water 
heater that is connected to an Ethernet 
cable. The demand-control signal would 
work much the same way for an EV 
battery connected to the Internet. You 
can run an Ethernet cable right into 
your charger. An Ethernet cable carries 
broadband signals between a device, 
such as a computer or, in this case, an 
EV, and the Internet.

“Whether an EV takes the place of a 
backup generator, reduces a business’s 
demand charges, participates in markets 
like frequency regulation, or does all 
three as the need arises, the financial 
value becomes quickly apparent,” 
Pearre said.

He explained that a key part of 
adoption of V2G is ensuring that an 
appropriate fraction of the financial 
benefit makes its way back to the 
vehicle owner. These benefits must 
factor in the upfront hardware costs and 
some degradation of the battery due to 
additional cycling. 

“Determining where and when V2G 
is an efficient solution must happen 
on a case-by-case basis, though some 
applications are slam dunks,” he said.

Current conditions call for 
increasing EV use and V2G awareness. 

“For example, the number of 
different electric vehicles on offer 
in Canadian auto showrooms has 
doubled every two years throughout 
this decade—which is to say there 
is more variety, more choice for 

consumers and more options than 
ever before. I’m confident the 
penetration of electric vehicles will 
continue to increase,” he said. 

Pearre added that some EV makers, 
such as Nissan, have used the phrase 
"V2G Ready" in their promotional 
material for second-generation vehicles. 

“It’s a starting point and shows that 
at least Nissan and likely others in the 
future are prepared to include V2G as 
one of the vehicle services offered to EV 
owners," he said. "So the grid may see 
some changes in EV support services 
over the next few years.” 
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for an effective 
microgrid2
must-haves

Islanding and black starting are essential 
for a microgrid that keeps the lights on

By David Chiesa, director business development, 
S&C Electric Company

GRID CAPABILITY HAS COME A LONG WAY in recent years. 
We are moving past antiquated solutions, such as diesel generation 
and reclosers—devices that automatically reset a breaker after it has 
been tripped from a fault. It is now possible to design an electric 
transmission grid so the lights stay on during a serious fault. Modern 
customers need and expect continuous power. Microgrids are 
stepping in to provide greater electric grid reliability and resiliency. 

Islanding
A microgrid is a smaller group of electricity sources that 
can operate with or without a larger, centralized electrical 
grid (macrogrid). A microgrid can also include power from 
renewable sources, such as wind and solar energy, along 
with energy storage. 

For microgrids to work effectively, however, the developer 
must configure the system to island safely and securely away 
from and back to the central utility grid. Islanding occurs 
when a distributed generator, or microgrid, continues to 
power a location exclusive of the central electrical grid. 

Islanding takes effect once a microgrid has fully kicked 
in. However, if the operator fails to completely isolate the 
microgrid’s connection from the larger grid (when running 
in microgrid mode), it essentially creates a “hole in a 
gas tank.” This means that when the operator reforms a 
microgrid, everything is smaller—including generation, 
loads and protection settings. Islanding is incomplete if 
the operator fails to fully isolate the microgrid system. 
This may result in power leaking to the rest of the grid. 

Ameren’s Champaign, 
Illinois, microgrid can 
produce up to 1,475 
kW of energy. The 
leased generation 
assets located on 
site include: a 100-
kW Northern Power 
Systems wind turbine, 
125-kW Yingli module 
solar array, 1,000-kW 
Caterpillar natural gas 
generator and 250-kW 
S&C Electric Company 
battery storage system.
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The who’s who of microgrids 
The developer, integrator and operator of a microgrid 
are integral to a successful system and provide 
unique roles. 

A developer speculates on the financial viability of a 
project by providing the financing and business case 
for why the project will be profitable. 

The operator can also be the developer, but in many 
cases is a third party that purchased the asset from 
the developer during the project process or after 
completion. The operator is responsible for extracting 
the actual value from the project.

The integrator is the bridge between the developer 
and operator. The integrator is responsible for making 
the business case (put together by the developer) 
and setting the expectations for the project. 

Ultimately, this means the microgrid 
fails to reform because it does not have 
enough power to handle the loads 
designated in the microgrid system. 
In addition, when the microgrid has 
power (during normal operation or after 
successfully reforming the microgrid), 
the operator should be able to switch 
seamlessly back and forth between 
microgrid mode and grid-connected 
mode. Granted, the utility grid was not 
designed for significant loads switching 
on and off, but such events should be 
possible with a microgrid. 

In addition, this switching operation 
should work without triggering an outage. 
Essentially, it is up to the microgrid 
integrator’s design process to ensure a 
smooth transition into and out of microgrid 
mode or islanding, and with little or no 
impact to either the micro or macrogrid. 

Islanding capabilities are key to a 
smooth transition between modes. To 
illustrate the point, imagine that a microgrid 
has 10 MW of generating capacity. If the 
system is unable to fully separate or island 
from the grid, while attempting to operate 
in microgrid mode, it will leak outside 
the physical boundaries of the microgrid 
and through the utility connection. Power 
would then be insufficient to supply all the 
connected loads. The 10 MW of generation 
would eventually shut down. 

The ability to island puts a physical 
and electrical barrier that prevents limited 
generation from flowing back to the utility. 
This ensures that a microgrid maintains a 
stable and consistent flow of power. 

Black starting
Another critical capability of an effective 
microgrid is the ability to “black start.” 
Black starting is the process of bringing an 
electric power station back online. A black 
start is necessary to regain power after an 
unexpected loss of utility voltage. In such 
a case, a developer expects a microgrid to 
regain operations without utility service—
regardless of whether customers are in 
a residential or commercial and industrial 
area. This means that if no power is coming 
from the central electric grid, the operator 
must be able to black start its microgrid. 
The system must automatically start and 
reconfigure to reform its local grid. 

Reforming the grid, or changing 
its settings or power route, is more 

complicated than it sounds. An integrator 
must isolate the system, activate its grid-
forming generation asset and switch its 
protections to a new setting suitable for the 
smaller microgrid system—all in a matter 
of seconds. This provides the resiliency an 
operator expects from a microgrid. 

A good integrator can smooth such 
transitions and make the process look 
easy. One example of poor integration 
happened at a Midwestern utility that 
employed a software company to island 
its microgrid system. The company 
attempted to do so without factoring in 
the role of dynamic protection settings, 
which is a protective device that adjusts 
to accommodate changing states in the 
system. As a result, the microgrid simply 
shut down when switched to island mode. 

Of course the developer intended for 
a smooth transition to island mode, and a 
skilled integrator can ensure this happens. 
The microgrid at Ameren Illinois’ Technology 
Application Center in Champaign, Illinois, 
is an example of a system that has 
transitioned seamlessly in and out of 
microgrid mode over 300 times without fail, 
and while using multiple configurations and 
multiple generation sources. An integrator’s 
job is integral to a successful system. 

Having a microgrid without efficient 
black starting or islanding capabilities 
is similar to having no microgrid at all. If 
you’re willing to put the time, energy and 
money into deploying a microgrid, make 
sure it works reliably. 

The Ameren microgrid 
at Ameren's Technology 
Applications Center, adjacent 
to the University of Illinois 
campus, is one of only a few 
in the world that operates at 
utility-scale voltages, between 
4 and 34.5 kV with multiple 
levels of control. It is capable 
of seamlessly transitioning 
the power source for an 
entire distribution circuit 
from exclusively distributed 
generation sources to the 
main transmission grid. This 
concept, known as islanding, 
enables Ameren to deliver 
more than 1 MW to live 
(paying) customers without 
experiencing an outage.
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New study shows that 

placing value on avoided 

power outages can make 

the economics work for 

more solar+storage projects 

THE IMAGES AND ACCOUNTS OF THE 
DEVASTATION of last year’s wildfires, 
hurricanes and other natural disasters 
are still haunting. People continue to 
struggle to regain basic needs, such as 
food, water and power. 

According to the National Centers for 
Environmental Information (NCEI), 2017 
was the most costly year for weather-

related losses in U.S. history, with a 
cumulative cost of more than $300 billion.

In terms of the total number of lost 
hours of electricity, Hurricane Maria’s 
impact on Puerto Rico and the U.S. 
Virgin Islands set a record for the longest 
blackout in U.S. history, according to 
economic research firm Rhodium Group. 
Secretary of Puerto Rico’s Department of 

HITS
STORMConsider the 

economic benefits
of solar+storage 

before the next

By Kathie Zipp, editor
Energy Storage Networks

The United States experienced a historic year of 
weather and climate disasters in 2017, including 

16 separate billion-dollar disaster events, tying 
2011 for the record number of billion-dollar 

disasters for an entire calendar year. 
Credit: NOAA/NCEI (ncdc.noaa.gov/billions/)
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Economic Development and Commerce 
Manuel A. Laboy Rivera estimated 
economic losses at a minimum of $20 
billion. Some economists say that when 
the drop in productivity is considered, 
the number could be twice that. Laboy 
Rivera told the New York Times that 
the lack of power is the root of the 
economic losses. 

So far, the NCEI reports that the 
multiple Nor’easters and other storms of 
2018 have already exceeded losses of 
$3 billion. Such extreme weather events 
have highlighted the need for more 
resilient energy systems with backup 
power. While diesel generators are 
often used, equipment failures and fuel 
shortages can make them unreliable. 

Solar paired with battery storage 
is an alternative that can provide 
dependable, cost-efficient backup 
power. Although system costs have 
declined in recent years, solar+storage 
is primarily installed to support ancillary 
grid services or help with high utility 
demand charges. However, use for 
emergency backup power in case of 
blackouts or natural disasters is arguably 
just as important, if not more so.

No clear value for energy resilience 
Although power outages from extreme 
weather come with high price tags, 
these potential costs are rarely taken 
into account when evaluating the 
benefits of a solar+storage system. 

“It remains the case that building 
managers and business owners do not 
typically attribute any monetary value to 
power outage-related economic losses 
that clean, resilient power systems could 
partially or completely avoid,” said Seth 
Mullendore, vice president and project 
director for national nonprofit advocacy 
organization Clean Energy Group, in a 
blog post. “Because of this, the value 
placed on installations of solar PV paired 
with battery storage (solar+storage) 
systems to avoid power outage losses 
is zero; that is, the resiliency benefits of 
these systems have no economic value 

in project financing considerations and 
are essentially ignored when making 
technology investment decisions.”

Data centers or banks may put a 
dollar value on anticipated losses due 
to outages, but there is no clear market 
value for energy resilience. This makes 
it difficult for organizations―especially 
those a community depends on during an 
emergency, like hospitals, first responders 
and shelters―to place a monetary 
value on solar+storage investments. So 
businesses and communities are unlikely 
to prioritize these investments, and may 
remain vulnerable to power outages. 

“Avoiding outages with resilient 
solar+storage can deliver significant 
value to many types of customers,” 
said Mullendore. “By placing a value on 
resilience now, more solar+storage could 
be deployed before the next big storm 
hits. This is important for businesses, 
but even more essential to the safety 
of our most vulnerable populations, like 
the sick and the elderly, where access to 
power could literally mean the difference 
between life and death.”

Having a method for valuing avoided 
power outages helps solar+storage 
systems make economic sense. 

It remains the 
case that building 
managers and 
business owners 
do not typically 
attribute any 
monetary value 
to power outage-
related economic 
losses that clean, 
resilient power 
systems could 
partially or 
completely avoid.

Resiliency 5-18 Vs4kp.indd   72 5/8/18   5:06 PM



R E S I L I E N C Y

                    5 • 2018       ENERGY STORAGE NETWORKS 7 3

Attaching value to avoided power 
outages 
To study how assigning a monetary 
value to the benefits of solar+storage 
would affect project economics, 
Mullendore co-authored a paper with 
Joyce McLauren, renewable energy 
research analyst at NREL. The paper, 
“Valuing the Resilience Provided by Solar 
and Battery Energy Storage Systems,” 
used data from Southern California 
Edison to analyze the economics of 
solar+storage in three applications in 
Anaheim, California: a primary school, a 
large office building and a large hotel.

Each scenario considered project 
economics when placing no value 
on resilience, and then when valuing 
resilience in terms of dollars lost per 
hour of outage. These resilience values 
are based on customer survey data from 
a previous study by researchers at the 
Lawrence Berkeley National Laboratory.

The study assumed a system lifetime 
of 20 years and measured the lifetime 
economic benefit in terms of the net 
present value (NPV) of the system. NPV 
is the difference between the benefits 
and costs of the project in today’s dollars. 
Project benefits include electric bill 
savings from the solar+storage systems 
during normal grid-connected operation, 
as well as the benefit of avoiding a grid 
outage. Project costs included system 
installation, O&M and downtime from 
outage periods or system failure. 

To account for variables that affect 
the number of hours that a given 
solar+storage system can power critical 
loads, NREL analysts simulated 8,760 
different outages. The modeled outages 
lasted about two hours. The average 
system performance of these simulations 
was used to measure each solar+storage 
system’s overall ability to supply the 
building’s critical load during an outage. 

The study found: 

• It was economical to add 
solar+storage to the primary school, 
even without factoring in the cost 

of outages. But when the value of 
resilience was factored in, the optimal 
PV system size increased 20% and 
the storage system capacity increased 
more than 13 times. In addition to 
the benefits of resilience, the larger 
system would save the school even 
more on its electric bill, more than 
doubling the net benefit of the system. 

• For the office, solar was cost-effective 
without valuing resilience but not 
storage. When accounting for the cost 
of outages, the ideal PV size increased 
by 35% and adding a 271-kWh battery 
storage system made economic 
sense. The avoided outage losses and 
increased electric bill savings meant a 
160% NPV boost over 20 years. 

• Without incorporating the value of 
resilience, it made little sense for 
the hotel to add solar or storage. 
But factoring it in made adding both 
cost-effective. 

“While these results are for hypothetical 
scenarios, the value of avoided losses 
and the impacts from outage costs that 
were modeled represent real-world 
data from utilities and their customers. 
The expense of power outage-
related losses can be devastating to 
businesses,” said Mullendore. 

Clean Energy Group and NREL’s 
analysis shows that while solar+storage 
may not be economical under traditional 
cost-benefit calculations, placing a value 
on the losses from grid disruptions can 
make solar+storage a sound investment. 

“The key takeaway from the paper 
and recent disaster events is that energy 
resilience and technologies that can help 
boost resilience have value,” Mullendore 
said. “Investing in technologies that 
can avoid outage-related losses can 
make a lot of economic sense, and 
not accounting for that benefit could 
ultimately cost people money, or worse. 
By valuing resilience now, solar+storage 
could be installed before the next storm 
hits, instead of as an afterthought, as in 
the case of Puerto Rico.” 

NREL and Clean Energy Group 
analyzed the economics of 
solar+storage in three scenarios, 
considering when the value 
of resilience was taken into 
account and when it was not. 
The study found that in most 
cases, valuing resilience will 
increase the size and viability of 
both PV and battery storage. 
Credit: NREL and Clean Energy Group
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EGT Solar is perfectly happy focusing on 
the growing Idaho market

EGT Solar
Meridian, Idaho

Google image search “Idaho” and you’ll see beautiful landscapes, wide 
open spaces and snow-covered mountains. Maybe not the most obvious 
state for impressive solar growth, but you’d be surprised. People are moving 
to Idaho because of the scenery, and they’re requesting solar along the way.

Bryan Lawley, president of Boise-based solar installer EGT Solar, 
said when the company started in 2009, the state had barely 50 solar 
installations. Today he estimates Idaho’s total to be more than 2,800. And 
with Idaho expecting an annual population growth rate of 1.4% through 
2025—three-times the national rate—demand for solar will only increase.

“We have some of the fastest rising projected power costs in the 
country because of the population increase,” Lawley said. “[It puts] a lot 
of backend pressure on Idaho Power to meet that consumer demand 
and scale up on infrastructure, which is all passed through cost. 
The faster the utility rates go up, the quicker solar clients’ money is 
recouped. That’s the main driving factor for the immense growth we’ve 
seen primarily over the last three to five years.”

EGT Solar has kept busy doing predominantly residential work as one 
of the original solar installers in Idaho. The company works on a holistic 
energy model and offers other products like solar attic fans and LED lights—
anything to assist customers with lowering energy bills.

“We’ve seen a lot of companies converting to that 
type of [holistic] model, whether adding Nest thermostats 
or solar attic fans and light tubes and LED lighting,” 
Lawley said. “That really distinguishes us from the very 
beginning, kind of being the trailblazers with that model.”

EGT Solar is also trailblazing with future energy 
advancements like batteries. In the last six months, 
EGT Solar has installed more than 40 LG Chem energy 
storage systems in the state—a big deal for anywhere 
in the country. Lawley said the rural areas of Idaho are 
especially interested in battery backup.

The faster the utility rates go up, the quicker solar clients’ money 
is recouped. That’s the main driving factor for the immense growth 
we’ve seen primarily over the last three to five years.

KELLY PICKEREL
MANAGING EDITOR

Podcast Alert!
Listen to this and other 
Contractors Corner podcasts 
on solarpowerworldonline.com
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“We have a unique, leaning toward prepper, market here,” 
he said. “A lot of people in rural areas are asking for that. It’s 
not so much an issue with the utility here with power quality or 
grid capacity being a major issue or driving force with that, but 
it’s more personal viewpoints and standpoints here in a pretty 
conservative state overall.”

 Almost all EGT Solar projects use black-on-black modules, 
mostly because HOAs and neighbors demanded sleek panels as the 
Idaho solar market took off.

“In a new, emerging market, there’s kind of a black eye in the 
industry on the look of solar panels on a residential application and 
being an eyesore and creating glare and all these negative things,” 
Lawley said. “Most people aren’t out there to live next to people 
for many years and create an enemy. [Black-on-black modules] are 
a tad less efficient because of the black and the heat, [but] most 
customers don’t even factor that into their decision. They just want 
it to look as high-end and as streamlined to the roof as they can.”

EGT Solar is all about designing energy programs that are 
a good fit for customers, and the referrals coming in reflect the 
company’s dedication to quality work. Lawley said EGT Solar 
is not hurting for solar leads. The biggest obstacle 
he sees is finding good salespeople and 
electricians to continue growing 
and meeting 
demand.

[Black-on-black modules] are a tad 
less efficient because of the black 
and the heat, [but] most customers 
don’t even factor that into their 
decision. They just want it to look 
as high-end and as streamlined to 
the roof as they can.
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“Trade industries are at their 
busiest. Finding good quality 
individuals on the electrical 
journeyman side of things that really 
fit our culture is challenging. That’s 
challenging for any solar company 
in the United States to keep scaling 
up,” he said. “If we remedy that, 
sales fall right in line because the 
demand is certainly there. We 

almost can’t handle the volume of interest and 
leads that we have available to us.”

Lawley said EGT Solar wants to reach more 
corners of Idaho but has no plans to expand 
outside the state. Customers appreciate the 
company’s local roots.

“Idaho people are very partial to keeping their 
money local,” Lawley said. “When they find out a 
company is coming from out of state or a national 
brand, they’re far less apt to use them, regardless of 
price if they know that money is going to leave Idaho 
and be spent elsewhere. We drag that message home 
pretty hard. We don’t have any aims to expand into a 
national brand by any stretch of the imagination.” SPW
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the corrosion resistant 304 stainless steel clips are a durable solution for all environments. Coined edges prevent damage 
to cable insulation. The design is easy to install and no tools are required. Clips can be used in a wide variety of mounting 

configurations (including 90-degree) for module and rail applications. Custom designs are available upon request. 
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[ A S K  A  V E T ] 

If you’ve spotted a man with a signature mustache, bow tie and hat walking 
around a solar show floor, you’ve seen this month’s vet Marvin Hamon, 
principal and founder of Hamon Engineering. Besides his signature look, 
Marvin is known for being an expert electrical engineer, writer and supporter 
of the green energy movement. Read excerpts from the interview below and 
get to know the man behind the mustache by listening to the full podcast.

KATHIE ZIPP
SENIOR EDITOR

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.

How did your love of electrical and power 
engineering develop?
When I turned 18, I joined the Navy. Other 
people in my family have been in the Navy and 
I saw some John Wayne movies and thought 
it looked pretty cool. So I volunteered to go 
into submarines and did six years of that. My 
main work was keeping electronic and power 
systems up and running. That encouraged 
me to develop a greater interest in electricity. 
When I got out of the military, I decided to go 
back to college for engineering and picked 
electrical engineering because the idea of not 
being able to see anything that’s going on but 
having to understand and describe it interested 
me. I went into power engineering specifically.

I also worked in the software development 
“dot-com” industry for a number of years. That 
appealed to me because programming was 
very technical and procedure-driven and tickles 
that part of the engineer’s brain that likes to see 
things highly structured and formatted.

Given your work in codes and 
standards, what are some things 
you’re seeing coming to the 
industry? 
We just completed the first pass of 
the 2020 NEC. All those proposals 
are sent in and we’re waiting for 
the code-making panel to churn 
through those and put out a 
preliminary 2020 NEC. Then we can 
come back and put in comments.

There’s a new code coming 
out that’s specifically for storage. 
The NEC is going to handle the 
electrical side, but this code is 
going to pick up more on the 
physical installation side: Can you 
install storage inside a residential 
building, or do you have to install 
it outside? If you install it inside, 
what kind of enclosure are you 
going to need?

Marvin Hamon, 
the man behind the mustache
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There’s a lot of UL code development going on too. If 
you look in the current rapid-shutdown requirements, one of 
the three is a UL-listed PV array designed to limit the energy 
someone would be exposed to. That’s just getting off the 
ground. That’s hopefully going to provide alternative and 
perhaps less expensive ways of satisfying rapid shutdown, 
rather than the two ways that are listed in the NEC now.

Tell me about your volunteer work.
I do a lot of volunteering; it’s a lot of fun and really 
rewarding. These people really appreciate these off-grid 
systems. The code development stuff is volunteering, but 
I also started volunteering doing projects in developing 
countries years ago when I was working with Rotary. We 
used to do power projects in Latin America. Then I got 
involved with Power to the People, which was a non-profit 
that was eventually acquired by GRID Alternatives, serving 
as their international arm.

One thing that sets GRID Alternatives apart is the 
follow up. They don’t just go in and install something and 
walk away. There’s a high failure rate when groups do 
that. Typically six months to a year, the systems are non-
functional. You have to have follow up and set up a contract 
with a local PV contractor to provide O&M support. I’ve also 
been involved with Engineers Without Borders doing some 
systems, and I’ve gone back and seen installations after 
a couple of years and modules are being used as cutting 
boards. These systems are supposed to last, but they don’t 
if people don’t follow up with them. SPW
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SOLECTRIA XGI™
Next Generation of Inverters

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

Yaskawa Solectria Solar proudly presents our latest 
innovations in inverter technology with the XGI inverter 
series. The XGI 1000 commercial string inverter and the 
XGI 1500 utility-scale inverter set a new standard for 
quality and reliability in the PV industry.  

•	Made in the USA with global components
•	Buy America Act (BAA) Compliant
•	 Advanced grid-support functionality
•	Remote diagnostics and upgrades
•	 Lowest O&M
•	Robust, dependable, and built to last

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