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That Can Charge an Electric Car
Shorten sales cycle and increase ASP by offering your customers
the only solar inverter that can power their electric vehicle

Now Your Customers 
Can Take Their Solar 
on the Road

Solar Edge Technologies | SPW 03-19.indd   13 3/19/19   3:27 PM



Weatherproof IP54 rated

High resistance range

DAR, PI and timed test 
diagnostic testing capability 

TRMS voltage measurement

Selectable 200 or 20 mA
continuity test

Patented analog/digital  
display with real-time  
pointer movement

Dual digital display
(shows test voltage  
AND measurement result)

Test result  
range storage

CATIV 600 V rated in 
all test modes

Selectable buzzer
thresholds/limit alarms

3 year warranty

The MIT400/2 series has been proven 
to perform in the “renewable energy” 
industry. The MIT400/2 series has been 
used successfully in both wind and 
solar applications, from generators and 
cables to combiner boxes. Find pinched 
wires and leakage problems before they 
become dangerous with the Megger line 
of MIT400/2 series Insulation testers.

For over 100 years, Megger has been 
the leader in insulation testing.

Megger... the Pioneer
of Insulation Testing.

Power on
For your FREE copy of Megger’s  
A Stitch in Time, 
Visit www.megger.com/getbook

Reference Code: MIT4002_SPW_JAN
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A big year for solar manufacturing

Niche publishing sometimes has its perks. Write for a car 
magazine and you might be invited to test-drive a luxury 
brand. Food publications often get free samples of new 
flavors to taste-test. Solar magazines though — no one 
is letting me test-drive a pile-driver or sending me solar 
panels for my home (*ahem*). The most exciting thing to 
happen to solar editors is being invited to manufacturing 
plants, and that hasn’t happened much lately.

But, wow, 2019 is promising to be a big year for 
traveling and seeing new factories for this solar editor. I 
was excited to kick the year off with a visit to JinkoSolar’s 
new 400-MW solar panel assembly plant in Jacksonville, 
Florida. The facility began a pilot line in November 2018 
but officially held its ribbon-cutting in February and 
opened its doors to customers and solar manufacturing 
fans like me.

I don’t like the phrase “state-of-the-art.” It’s overused 
and often misrepresents basic facility upgrades. But 
JinkoSolar’s new Florida plant is a state-of-the-art solar 
manufacturing site, in the truest sense. Never have 
I seen a place more organized and automated than 
Jinko’s new home for both 60- and 72-cell mono PERC 
modules. See my full report of the visit on our website: 
solarpowerworldonline.com.

I really hope to take a peek at other manufacturing 
sites this year, and the Solar Power World team already 
has a few trips lined up. Hanwha Q CELLS announced 
soon after Jinko’s February opening that its 1.7-GW 

assembly plant in Georgia is up and running. LG should 
also soon have its manufacturing site in Alabama ready 
to go. Still other U.S. manufacturers are working on 
expanding existing plants, and it’s been exciting to see 
solar manufacturing excellence spread across the country. 
And who would have thought our first look at the latest 
solar technology advancements would be in Northern 
Florida? Almost anywhere is better than Solar Power 
World’s Cleveland, Ohio, HQ in February. I’ll take it!

Make sure to follow me on Twitter at @SolarKellyP  
to see where I visit next. SPW
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PENETRATION SEAL SYSTEMS

Easy to install:  15 minutes or less
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offer configuration flexibility. This system will save installers 
time and labor, leading to cost savings.

POLYMER INNOVATION

®
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Contractors with Horne 

Brothers Construction assisted 

Cypress Creek Renewables 

on the 65-MW Shoe Creek 

Solar project in Laurinburg, 

North Carolina. 

Photo courtesy Cypress Creek Renewables
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Solar policy snapshots
A guide to recent legislation and research 
throughout the country.
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Kentucky net metering  
debate continues
Frankfort, Kentucky 
Utilities and solar companies continue 
sparring over a net-metering bill in 
Kentucky that would allow the PSC 
to set the rates at which utilities 
compensate residents, according to the 
Miami Herald. The Senate voted down 
the latest version that added some 
protections for the solar industry and 
solar customers. Solar advocates had 
been in favor of the amendment even 
though they believed the bill still had 
problems, according to WFPL. 

Bipartisan Pennsylvania bill would 
open community solar market
Harrisburg, Pennsylvania
Pennsylvania’s bipartisan HB531 would 
allow for community solar development 
in the state. The Pennsylvania Capital-
Star reports that the bill is backed 
by a diverse group of lawmakers 
across the state. Vote Solar found that 
if Pennsylvania added 500 MW of 
community solar, it would see a 26% 
increase in solar jobs and $706.4 million 
in local economic benefits. 

New fossil fuel plant 
development could sabotage 
New Jersey’s clean energy goals
Trenton, New Jersey
A coalition of environmental groups 
called Empower NJ found that if 
the 12 proposed fossil fuel plants 
in New Jersey come to fruition, 
they would prevent the state from 
reaching its goal of 100% renewable 
energy by 2050. Empower NJ calls 
for a moratorium on new fossil fuel 
infrastructure until the state develops 
standards to reach Governor Phil 
Murphy’s clean energy goals. 

5 6

The city of Los Angeles 
proved its commitment 
to a renewable future 
by stopping plans to 
rebuild three aging 
fossil fuel plants.

Massachusetts becomes first state 
to make storage eligible for energy 
efficiency incentives
Boston, Massachusetts
The Massachusetts Department of Public 
Utilities approved a new three-year energy 
efficiency plan that included a first-of-its-
kind policy that makes behind-the-meter 
batteries eligible for incentives, according 
to the Clean Energy Group. The state will 
pay out the incentive at the end of the 
year to residential and commercial storage 
owners based on how much they reduced 
their load during peak demand times. 

Illinois on a path to 100% clean energy
Springfield, Illinois
New legislation called the Path to 100 Act 
would expand Illinois’s renewable energy 
standards to require 40% renewables 
by 2030, with a goal of eventually 
reaching 100% clean energy. The state is 
already behind on its current goal of 16% 
renewables by 2020, but this act would 
generate funding to accelerate growth. 

3

Idaho bill would keep  
HOAs from blocking solar
Boise, Idaho
A bill working through the Idaho legislature 
would prohibit homeowners associations 
from banning solar panels unless the 
installation violates building code or safety 
requirements, according to the Idaho State 
Journal. Without such legislation, HOAs 
often refuse solar panels for “aesthetic” 
reasons. 

2
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7 Missouri utility lays out  
transition plan for a smart grid
Jefferson City, Missouri
Ameren Missouri announced a plan 
for its largest infrastructure upgrade 
in history in order to make the shift 
to a smart grid. Ameren’s president 
said the upgrade will make the grid 
more reliable and resilient and able 
to accommodate more renewable 
energy. The plan calls for $5.3 billion 
in infrastructure improvement projects 
statewide over the next five years. 

10

Los Angeles ditches fossil  
fuel plan in favor of renewables
Los Angeles, California
The Mayor of Los Angeles announced 
the city was scrapping plans to rebuild 
three natural gas plants and instead 
investing in clean energy like solar and 
storage, according to the LA Times. 
Environmental advocacy groups argued 
that putting money into fossil fuel plants 
would hinder the city’s ability to reach 
its goal of net zero carbon by 2050. 

Poll finds conservative Ohio  
voters support clean energy
Columbus, Ohio
A poll by the Republican polling firm 
Public Opinion Strategies found 
conservative voters across Ohio 
overwhelmingly support public policies 
that encourage renewable energy 
growth. The voters view renewable 
energy as a job creator, and 82% 
indicated they also support net-
metering incentives for homeowners. 

New Mexico steps  
toward community solar
Sante Fe, New Mexico
The Community Solar Act in New Mexico 
would allow for the development of 
community solar projects in the state. 
GRID Alternatives says the legislation 
“sets a new bar for equitable community 
solar policy” by specifically including 
Indian nations, tribes and pueblos in the 
bill’s language. 
 

New Arrivals with Higher Wattages
• AXIblackpremium HC 310MH/120S – ALL BLACK
• AXIpremium HC 380-385MH/144S
• AXIpremium 370M/72S

High Performance Solar Modules

15

AXITEC, LLC, 1819 Underwood BLVD, Suite 5, Delran, New Jersey 08075, 
Phone 856-393-7800, info@axitecsolar.com
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The  Public Utilities Regulation Policies Act, or PURPA, has been a catalyst for utility-scale 
solar and other alternative energy projects since its inception and passage 40 

years ago. In 2017, PURPA projects accounted for approximately 2,000 of the 4,500 MW of 
solar energy production added in the United States.

PURPA has driven solar development because it obligates utilities to purchase 
renewable energy from qualified facilities’ (QFs) projects if the cost of energy meets 
or is less than fossil fuels. 

“This is called the ‘must purchase obligation,’ and this thing is the target of 
assault by so many utilities around the United States,” said Todd Glass, energy 
and infrastructure partner with Wilson, Sonsini, Goodrich & Rosati. “They’ve 
hated it since 1978, they hate it still today and a subset of the utility 
industry is trying to rub it out.”

PURPA was passed following the 1970s oil crisis to add 
competition and diversify the energy market, loosening the grasp 
of a utility-held energy monopoly. As oil shipments decreased, 
prices for the fossil fuel shot up and revealed a glaring lack of 
alternative energy sources in the United States. This supply 
mismatch obligated utilities to purchase renewable 
energy from QFs at avoided cost.

Forty years later, gas prices have lowered, but 
so too has the price of solar. While utilities want 
to keep their electricity portfolios under their 
control as much as possible, cheap solar 

Cypress Creek Renewables
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from outside facilities keeps sneaking in. Utilities have 
continued pushing for amendments to PURPA at state 
levels, trying to limit their requirements to buy more solar.

For example, the three investor-owned utilities in 
Arizona have filed petitions within the last three years to 
amend PURPA and limit contracts with QFs exceeding 100 
kW outputs to two years at most. A hearing will likely be 
held on the issue sometime in 2019. 

PURPA is different from Renewable Portfolio 
Standards, which mandates utilities operating in certain 
states to purchase a certain percentage of renewable 
energy. Instead of an obligation, PURPA was meant to 
introduce competition into the energy market, Glass said. 

“We — the solar industry in particular — are very 
comfortable with competing,” he said. “We just want to 
be able to compete fairly with the utilities and the others 
in the industry, because we think we can create some of 
the lowest-cost power. Problem is, if you defeat PURPA, 
you’re left with these vertically integrated utilities that will 
discriminate against smaller solar projects. They won’t buy 
it. They don’t want to. That’s what’s playing out right now, 
because wind and solar is now cheaper than coal, nuclear 
and natural gas generation.

If it’s required, utilities prefer building solar themselves 
and profiting, rather than buying it from other smaller 
developers.

Solar collectors installed in the 1970s on a building on the Lower 
East Side of New York City played a pivotal role in the passing of 

the Public Utilities Regulation Policies Act. Charlie Copeland, P.E.

Cypress Creek Renewables’ Innovative Solar 16, 
a 2.58-MWdc solar array in Henderson County, 
North Carolina, is a PURPA-enabled project. 
Cypress Creek Renewables

However, not all utilities view 
PURPA as a nuisance. Certain 
energy markets have community 
choice aggregation (CCA), which 
gives customers the option to 
select their energy provider and 
often includes renewable options.

Four decades in the books
The Public Utilities Regulatory Policies Act was passed by 
Congress on November 9, 1978, influenced largely by a 
small-scale solar and wind project located on New York City’s 
Lower East Side. Charlie Copeland, president and CEO of the 
engineering firm Goldman Copeland, was part of the Urban 
Homesteading Assistance Board back then. Members, known 
as ‘homesteaders,’ were responsible for living in and renovating 
abandoned New York City buildings in the 1970s. 

“I was always a little grim about our use of energy — fossil 
fuels,” Copeland said. So the homesteaders did something 
unique for the 1970s. They installed 30 Sunworks solar 
collectors and a large windmill on the rooftop of 519 East 11th 
Street, which provided more than enough energy to power 
the building and provide hot water. That excess energy was 
subsequently fed back into the power grid. 

Local utility Con Edison was surprised by the excess 
energy.

“The utility took the position that nobody should ever [feed 
power] to their grid,” Copeland said. Following that, a group of 
residents petitioned the Public Service Commission to allow 
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cogeneration in the city and eventually 
won the case, defended by Attorney 
General Ramsey Clark. 

“This was like the trigger that 
allowed all of us to install systems and 
provide electrical power to the grid,” he 
said.

Ultimately, this victory legitimized 
cogeneration, letting residents create 
their own energy and making utilities 
buy it from them. Soon after, PURPA 
was enacted, and cogeneration was a 
nationwide concept. 

Becoming a qualified facility
While it’s been a game changer for 
utility-scale solar, smaller solar projects 
up to 80 MW can also be considered 
for QF status. Solar project owners can 
submit a self-certification with the state’s 
energy commission declaring a project 
as a QF if it meets PURPA’s standards. 
The same self-certification must be sent 
to electric utilities that the project will 
transmit, interconnect or sell energy to.

Another option is applying for a 
commission certification by filling out 
FERC’s Form No. 556 and submitting it 
to a state’s energy commission.

If approved as a QF, solar plants 
producing 500 kW or more will have a 
90-day waiting period until a utility will 
purchase from them. 

PURPA in action
The Southeast and mountainous 
Northwest states boast the most PURPA 
solar projects. States like Idaho, Utah 
and Montana, which aren’t necessarily 
known for having thriving solar markets, 
have garnered a larger solar presence 
through PURPA. 

“With the proliferation of the 
solar technology and how cost-
competitive we are, we’re in these state 
commissions routinely, trying to enforce 
the federal law and some other things 
that are within the law of PURPA but 
haven’t received any guidance from 
state commissions,” said Bret Sowers, 

Southern Current developed and sold Soluga Farms 
IV, a 3.4-MWac, PURPA-enabled solar project in 
Godwin, North Carolina. Southern Current

not implemented PURPA to let QF 
development occur.

“The big problem is that these 
commissions have not complied with 
PURPA’s mandate that utilities be 
required to offer QFs contracts that 
are of a sufficient duration,” he said. 
“You either see contracts that are very 
short in duration — under five years or 
less — or that do not have fixed pricing 
available. And no one, except in very 
unusual circumstances, can finance the 
construction of a major energy project 
without certainty as to the revenues 
that they will realize from the project 
over some reasonably defined period of 
time.” 

Cypress Creek found a foothold 
in the North Carolina solar market by 
focusing on developing PURPA projects. 
The state had the most solar QFs in the 
United States in 2016, beating out even 
California.

“FERC has adopted rules and 
policies with respect to implementation 
of PURPA,” Levitas said. “Frankly, the 
majority of states, in our opinion, have 
not complied with the requirements of 
federal law, and have not implemented 
PURPA in a way that really allows for 
much qualifying facility development to 
occur.”

Despite utility backlash, PURPA 
remains a driving force for solar 
development in certain markets. Solar 
developers and utilities are both 
prepared to stand firmly on either side 
of the aisle as PURPA approaches its 
41st year.  SPW

VP of solar installer 
Southern Current. 
“There’s a lot in the 
federal law that leaves 
it directly to the state to 
make these decisions 
as it relates to what is 
a financeable contract 
term length. FERC 
doesn’t prescribe what 
that is, and that’s up to 
a commission — or if the commission 
has no direction, to the utility — to 
provide those contract term lengths 
and non-discriminatory access to their 
grid. There’s consternation, a lot of legal 
battles and a lot of activity increasingly 
in state commissions related to PURPA.” 

More than 60% of Southern 
Current’s solar portfolio is considered 
PURPA projects. Its markets in the 
Southeast have been driven by PURPA, 
but utilities continue to find workarounds 
in the law, preventing potential QFs from 
participating. 

An issue Southern Current and 
other solar developers in the region 
have encountered is extensive 
competitive solicitation. No language 
in PURPA mandates utilities return 
correspondence with solar companies 
on eligible QFs within a set amount of 
time at a state level.

“Those projects that would have 
entered the interconnection queue, 
say, two years ago, intending to follow 
PURPA will now bid into a competitive 
solicitation process for that generating 
capacity,” Sowers said. “There’s a lot of 
things that can happen throughout the 
time in which we begin development of 
a project and when we actually build it 
and bring it online.” 

Another point of contention on 
QFs for utilities is contract term lengths 
and wattage. Steve Levitas, senior 
VP of regulatory affairs and strategy 
at Cypress Creek Renewables, said 
approximately 20 states have Public 
Utilities Commissions that have 
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The solar industry’s 

 ANDREA LUECKE
PRESIDENT AND EXECUTIVE DIRECTOR 

THE SOLAR FOUNDATION

America’s solar energy jobs engine hit a roadblock last year 
with a loss of nearly 8,000 jobs nationwide in 2018, based on 
The Solar Foundation’s latest “National Solar Jobs Census.” 
This decline follows a loss of nearly 10,000 jobs in 2017, the 
first year jobs decreased after seven years of steady growth. 

Reasons for the decline include industry uncertainty 
in the runup to the Trump administration’s tariffs on solar 
panels and cells, as well as state policy developments in 
major solar markets like California and Massachusetts. 
But these national numbers, while concerning, don’t tell 
the full story. Solar jobs went up in 29 states last year, 
and many local areas saw jobs growth as well. (For more 
detail on job growth at the local level, check out the 
update to The Solar Foundation's Solar Jobs Map.)

When we look at the big picture, solar energy is still 
a booming industry where workers are in high demand. 
Here are a few examples from company sponsors 
featured in the this year’s census: Southern Current, 
based in Charleston, South Carolina, more than tripled 
the size of its engineering department and added 
dozens of field employees and project managers 
since 2016. sPower, based in Salt Lake City, added 
80 new employees over the past year. The San 
Francisco software company Aurora Solar more 
than doubled its workforce last year and is poised 
for future expansion.

While this is good news, we’ve also found 
that solar companies are having a difficult time 
finding new employees. One of the findings that 
stood out in this year’s census was the high 
number of companies reporting it was “very 
difficult” to hire qualified workers. This difficulty 
hiring is not new to the industry, but it was 
especially pronounced in 2018, when 26% of 
survey respondents reported hiring was very 
difficult. That’s up from 18% in 2017, marking a 
44% increase. Among installation and project 
development establishments, 33% said hiring 
was very difficult in 2018.

These numbers are not surprising if we 
consider the general state of the economy. 
The historically low unemployment 
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rate means that all kinds of businesses are 
struggling to find qualified employees. Solar 
installers are in direct competition with the 
construction industry, where jobs are now 
growing faster than the economy overall. It’s 
worth noting that solar companies are paying 
competitive wages in a bid to attract new 
workers. Wages average just under $19/hour for 
entry-level non-electricians and $28/hour for 
non-electricians across the board.

Difficulty hiring is widespread across the 
country, but this challenge was particularly 
acute in some of the top states for solar jobs 
growth in 2018. The percentage of employers 
reporting that hiring was “very difficult” was at 
40% in Florida, where solar jobs increased by 
21%; and 40% or above in Pennsylvania and 
Ohio, where jobs increased by 10% in both 
states. It was also high in Southeastern states 
like Tennessee, Kentucky and South Carolina, a 
region where solar jobs are growing and there 
is a smaller base of experienced workers.

How licensing requirements affect hiring
Other challenges more specific to the solar 
industry have exacerbated hiring difficulties 
in many states. One important factor is state 
requirements for licensed electricians at solar 
installations. More than 30 states now require 

at least one electrician to be 
present during an install, and 
some states also set ratios 
for the number of unlicensed 
installers to each licensed 
electrician. In Minnesota, for 
example, a journey- or master-
level electrician must perform all 
electrical work on a PV system, 
and the worksite must adhere to 
a ratio of one licensed electrician 
to every two unlicensed.

Such requirements can 
make the hiring process take 
longer and slow installations. 

Solar companies are competing with 
other industries for experienced 
electricians, and they often end 
up hiring from out of state. In the 
latest census, 22% of companies 
ranked electricians as the most 
difficult position to fill. (In Minnesota, 
this figure was 43%.) From an 
electrician’s point of view, solar 
installations are difficult jobs that 
require outdoor work and exposure 
to the elements. The boom and bust 
“solar coaster” cycle also dissuades 
some electricians from entering the 
industry. 

2018 National Solar Jobs Census 
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States might consider alternative 
approaches that allow them to back 
away from these requirements without 
sacrificing quality or safety. Instead 
of requiring a specific number of 
licensed electricians, one option is 
to offer solar-specific licenses (which 
seven states already do). Additionally, 
states may consider accepting North 
American Board of Certified Energy 
Practitioners (NABCEP) certification. 
In general, states can work to align 
training and licensing requirements 
with industry needs to help ensure a 
robust supply of skilled workers. 

Solar companies can also help 
improve the hiring environment 
by taking an active role in training 
electricians. On-the-job training is 
required for all electricians to obtain 
a license, but our research found the 
solar industry could be much more 
involved in the training process. 
By expanding their participation 
in these apprenticeship programs, 
solar companies can build a 
pipeline of electricians specifically 
trained for solar work. For example, 
ReVision Energy has set up a state-
certified training and education 
program for electricians in Maine 
and New Hampshire, essentially an 

“electrician school” for solar workers. 
Such training programs can also create 
new advancement opportunities for non-
electricians. 

Creating a top-quality workforce
A tight labor market will likely remain 
one of the industry’s biggest challenges 
as solar becomes an ever-larger part of 
America’s energy use. There are several 
important steps the industry can take, 
starting today, to expand and diversify the 
pipeline of skilled solar workers.

First, solar companies can tap into 
local workforce development resources, 
such as through partnerships with 
workforce development boards and 
American Job Centers. The public 

workforce development system can help companies 
engage broader talent pools and extend solar 
opportunities to underrepresented communities, 
such as people of color, low-income communities and 
veterans. Establishing connections with local training 
programs, such as through technical and community 
colleges, can help strengthen the train-to-hire talent 
pipeline at a local or regional scale.  

A second strategy is to create more opportunities 
to learn on the job, which reduces the need to find 
employees with extensive experience. Southern 
Current is one company that has taken this approach. 
“We look more to how we can develop new hires 
and are willing to take less 
experience so we can train 
and develop employees’ skill 
sets from within,” said Greg 
White, chief EPC officer at 
Southern Current.

McCarthy Building 
Companies partners with 
workforce development 
organizations to organize job 
fairs in communities where 
solar projects are underway. 
McCarthy also offers a three-
month training program for all 
new employees, which can 
provide transferable skills 
to those without previous 
experience. Local workers 
make up the vast majority of 

2018 National Solar Jobs Census 

2018 National Solar Jobs Census 

Business, Solar Jobs Report - SPW 03-19 v3 FINAL.indd   17 3/19/19   8:54 AM



1 8   SOLAR POWER WORLD       3 • 2019      

Swinerton Renewable Energy’s workforce, and the 
company also provides many training opportunities 
to facilitate career development.

Our research has found there is no widespread 
solar industry model for apprenticeships, 
internships and on-the-job training, which is 
standard practice in many established industries. 
In fact, only 34% of solar companies provide an 
on-the-job training program. A report from TSF’s 
Solar Training Network, “Strategies for Workforce 
Development: A Toolkit for the Solar Industry,” 
offers a step-by-step guide for setting up a work-
based learning program. The report, along with 
case studies, a solar job board and other resources, 
is available at AmericanSolarWorkforce.org.

It is also essential for the solar industry to 
prioritize diversity as part of any long-term hiring 
strategy. In the short run, a tight labor market can 
increase the pressure for companies to hire the 
first qualified person available without regard 
to diversity. However, a commitment to hiring 
diverse groups, including women, people of color, 
the LGBTQ community and veterans, will expand 
the pool of qualified candidates and position a 
company for success. Today’s solar companies 
recognize that a diverse workforce is a smart 
business strategy that will improve bottom-line 
performance and also help them better represent 
the communities they serve.

In that vein, it’s very encouraging that solar 
industry leaders are speaking out about the 
importance of a diverse workforce and adopting 
comprehensive diversity strategies within their 
companies. At The Solar Foundation, we are 
partnering with SEIA to release the next edition of 
our “U.S. Solar Industry Diversity Study” in May and 
help move the industry forward.

There’s every reason to be optimistic about 
America’s solar workforce, which has more than 
doubled from 93,000 workers in 2010 to 242,000 
today. In some ways, the hiring difficulties the 
industry is now experiencing are a direct result of 
this success. To meet this challenge, both state and 
local governments and solar companies themselves 
can adopt forward-looking strategies that will help 
meet the hiring challenge and lead the industry 
toward a bright and sustainable future. SPW
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The SolSmart soft cost reduction program is 
working in Orlando, Florida. SolSmart 
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In an industry always looking for the 
cheapest install price, solar has a 

long way to go to bring down soft costs. 
Local governments control some key 
variables that can ratchet up those costs, 
including high solar permitting fees and 
long turnaround times, unfriendly zoning 
ordinances and more. 

 Cities without streamlined solar 
processes can lose out on solar devel-
opment because installers avoid the 
area or residents don't bother investing 
in rooftop solar, knowing the process is 
costly and tedious. A federally funded 
program called SolSmart aims to fix that. 

 “SolSmart is mainly a solar soft cost 
reduction program, and it's important, 
because about 64% of all solar costs 
come from soft costs. And these are 
costs associated with all the non-hard-
ware parts of going solar. So, permitting 

fees, labor, zoning issues, things like 
that,” said Zach Greene, program direc-
tor and SolSmart leader at The Solar 
Foundation. "By working with these 
local governments, by educating them, 
by providing them with consulting-type 
resources, we're really able to help them 
reduce those costs at the local level 
and to really try to expand a local solar 
market."

 SolSmart is funded by the U.S. 
Department of Energy's Solar Energy 
Technologies Office and led by The 
Solar Foundation and the International 
City/County Management Association, 
along with a network of other partners. 
It's a designation system with three 
levels — Bronze, Silver and Gold — that 
indicate how solar-friendly a city, county 
or small town is. Communities can obtain 
SolSmart designations by submitting an 

intake form and providing documenta-
tion that they’ve completed different 
requirements to make solar power more 
attainable for communities — including 
simplifying permitting; easing planning, 
zoning and development regulations; 
establishing solar rights ordinances or 
easements and five other criteria. Over 
200 communities across the country 
have received SolSmart designations 
since the program’s inception in 2016, 
so the program is on track to reach its 
300-community goal by the time the ini-
tial grant funding ends in October 2020.

 Cities have solar barriers for many 
different reasons, but a major roadblock 
is limited resources. Local governments 
have to prioritize important daily duties 
like trash removal, street maintenance or 
snow plowing, and solar isn't seen as a 
priority. 

community by communityremoves residential solar roadblocks SOLSMART program
community by communityremoves residential solar roadblocks SOLSMART program

KELSEY MISBRENER
SENIOR EDITOR
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 "A lot of times, they just don't have 
the capacity to take on efforts to really 
overhaul how they permit solar energy. 
They don't have the staff capacity for 
our Gold prerequisite — you have to 
have a three-day turnaround time for 
small-scale solar permits," Greene said. 
"Although solar is important to a lot of 
communities, it's not necessarily their 
first priority.”

Gold status may never be attainable 
for smaller cities with limited resources, 
but Bronze or Silver levels are possible. 
Though the SolSmart program requires 
staff time to work with technical advisors 
to streamline processes, it doesn’t cost 
any money. And that time spent with an 
advisor can help municipalities in more 
ways than just cleaning up permitting or 
zoning.

“The goal is really to reduce the 
turnaround time that it takes to get a 
permit and an inspection done for solar 
energy, but in addition to helping the 
homeowner, the other part of SolSmart 
is really helping local government staff 
better understand solar energy,” Greene 

said. “One of the barriers 
that we see to advancing 
soft cost reduction measures 
is that local governments 
don't always understand solar 
or solar-compatible technolo-
gies.”

 SolSmart communities 
can gain access to technical 
advisors in two ways: First, 
where a SolSmart advisor is 
embedded within the commu-
nity for a designated amount of 
time. Second, where communi-
ties receive web-based techni-
cal assistance from one of the 
partner organizations involved in 

SolSmart, including NREL, Cad-
mus, the National League of Cities and 
others. These advisors can help com-
munities get their first SolSmart designa-
tions or move from a lower designation 
to higher, like Bronze to Gold. 

 Jennifer Barenholtz is an embed-
ded SolSmart advisor for the South 
Florida Regional Planning Council. She 
said many cities are moving toward 

online and expedited permitting for ser-
vices like changing out water heaters or 
windows — and she tries to bring solar 
into the conversation too. 

 "My goal is to kind of jump on that 
and say, 'Oh, if you have an expedited 
permit process already in place, can we 
just add solar to that expedited pro-
cess?'" Barenholtz said. 

She said many cities don't realize 
how cumbersome their solar processes 
are until they take a closer look.

 "A lot of cities think that they're do-
ing things very efficiently and then when 
I come in and I meet with the building of-
ficials, they're like, 'Oh actually we didn't 
realize that this permit came in and then 
it took like a whole month [to process],'" 
Barenholtz said. 

 She said some cities were send-
ing workers to inspect the same home 
for solar up to eight times. After talking 
to Barenholtz, they realized they only 
needed to visit a home two times.  

Another important piece of Baren-
holtz's work in a community is making 
it easier for cities to educate residents 

SolSmart in Golden, Colorado. SolSmart 

Goshen, Indiana. SolSmart 
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the goal is really to reduce the 
turnaround time that it takes to get 
a permit and an inspection done for 
solar energy.

about going solar in their juris-
diction. She supplies the city 
with a template for an online 
solar landing page where resi-
dents can find everything they 
need to know about going solar 
in that town, including financing 
options and lists of solar install-
ers in the area. 

 Barenholtz said the solar 
installers she's spoken to have 
been thrilled with the results 
from South Florida's SolSmart 
efforts. 

 Justin Hoysradt, CEO and 
president of West Palm Beach-
based residential installer Vin-
yasun, said SolSmart helped the 
company expand its business 
and provide affordable rates to 
customers. 

 "Prior to SolSmart, there 
were extremely long wait times 
for permits — anywhere from 60 
days on up to 90 days in some 
municipalities that we've 
worked," Hoysradt said. 

 Before SolSmart came to 
West Palm Beach, he said it was 
hard to pull permits in that city. 
But the mayor was so commit-
ted to opening up the solar 
market that the city worked with 
its advisor (who happened to be 
Barenholtz — she was stationed 
there before becoming South 
Florida’s advisor) to obtain a 
SolSmart Gold designation. It 
was able to cut down the permit 
turnaround time for a tier 1 
(10-kW or less residential solar 
installation) solar project to just 
one day. 

 "We're consistently trying 
to get more business in the city 
of West Palm Beach because 
we know that we can not only 
provide a much higher qual-
ity of service to that customer, 
they're also going to receive 
that quality of service quicker, 
faster and at an affordable rate 
without having to wait long for 
bureaucratic processes," Hoys-

radt said. 
 Hoys-

radt thinks 
the program 
has cre-
ated healthy 
competition 
between cit-
ies to become 
more solar-
friendly. When 

 Falls Church, Virginia. SolSmart 

The eight objective SolSmart criteria. Communities that receive 
enough points can be designated as SolSmart Bronze, Silver or 
Gold. Source: SolSmart.org

PERMITTING
Implement permitting best practices to provide solar developers 
and installers a transparent, efficient and cost-effective approval 
processes that also protects your community’s valuable staff 
time. 

PLANNING, ZONING AND DEVELOPMENT REGULATIONS
Provide maximum siting options for rooftop and ground-mounted 
solar projects while preserving your community’s character and 
historic resources.

INSPECTION
Protect public health and safety while ensuring compliance with 
state and local codes.
 
CONSTRUCTION CODES
Adopt applicable codes and standards that provide clear 
guidance on solar installation requirements and solar-ready 
construction.
 
SOLAR RIGHTS
Protect the right to sunlight for current and future solar 
consumers through solar access ordinances or easements.
 
UTILITY ENGAGEMENT
Discuss and implement your community’s goals for solar energy, 
community solar, net metering and interconnection with local 
utility.
 
COMMUNITY ENGAGEMENT
Support local solar energy development through public 
education and engagement efforts, group purchase programs 
and participation in state-level solar conversations.

MARKET DEVELOPMENT AND FINANCE
Lead the way with solar installations on public facilities and grow 
the local solar market by providing information on, or expanding, 
local financing options and incentives.

solsmart  cr iter ia
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cities broadcast their SolSmart achievements 
online and in municipal newsletters, more 
residents see that solar power is an attainable 
energy option in their community. 

 "That's definitely something that we have 
seen as a positive and we've met with people 
who have said, 'Oh, we know that our city is 
doing things to make solar more affordable,'" 
Hoysradt said. 

He said Vinyasun is planning to expand 
operations into the Orlando area because the 
city and surrounding counties are supportive 
of solar and sustainability. The company is also 
exploring operations in Broward County for the 
same reason.  

“All of those areas have participated in 
SolSmart or other programs to reduce costs 
and increase access to solar,” Hoysradt said.

 Even if state-level solar policy is less than 
stellar, streamlining city solar processes can 
help increase solar penetration in a community 
and decrease soft costs for installers. 

“Regardless of what the state policy is, it's 
really crucial that a local government take ac-
tion on its own. Policies change, prices change 
and prices have come down to such a point 
where solar is really becoming more affordable 
everywhere,” Greene said.

The Solar Foundation is currently working 
on a plan to keep the program running after 
DOE grant funding ends in 2020.

“The Department of Energy has for many 
years funded similar soft-cost reduction pro-
grams, and so this is obviously a priority, not 
just for the Department of Energy and The So-
lar Foundation, but just broadly for the industry 
and for communities,” Greene said. SPW

Jordan, Minnesota. SolSmart 

Jordan, Minnesota. SolSmart 
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A saffron flower blooms underneath a solar panel 
in Vermont, its red stigma awaiting harvest. 
University of Vermont
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Solar modules take a note from 
plant life, following a similar 

pattern of absorbing sunlight, processing it 
and producing energy (or in a plant’s case, 

creating nutrients that are consumed and 
converted into energy). Now, solar companies 
are pairing the photo-cousins to explore better 
land use practices and the possible benefits of 

growing crops under or near solar panels. 
The Center for Saffron Research & 

Development at the University of Vermont (UVM) 
started growing the lucrative crop of its namesake 
underneath solar panels about a year ago after 
Steve Yates, project director at local solar EPC 
Peck Solar, approached the center with an idea and 

some money. Peck Solar provided grant funding 
for a two-year research effort to plant saffron bulbs 
underneath a 150-kWAC/220-kWDC solar array at the 
Gervais Family Farm in New Haven, Vermont. 

“The hope would be that it could be demonstrated 
that a crop can be produced economically on that 
same area,” said UVM entomologist Margaret Skinner. 
“It’s good for the environment, it’s good for the farmer 

whose land it is and it’s good for the solar people that 
are putting up arrays.” 

Saffron is a crocus 
generally harvested in 
arid climates. The spice is 
historically grown in the Middle 
East, Italy and Spain, but was 
also harvested in the United 
Kingdom and grown by the 
Pennsylvania Dutch in the 
1600s. Saffron is a late-season 
crop, blooming well into 
autumn in the United States. 

“Our hope is that we 
can show that the land is still 
agriculture and we can create 
a viable crop and bring a 
market and be able to say, ‘No, 
this has not taken the land out 
of agricultural use,’” Yates said. 
“It’s keeping agriculture in use, 
in fact. We can double the value of this land to  
the farmer.” 

The soil that saffron bulbs are planted in can be 
walked on, allowing for easy array maintenance when 
not in bloom; and shallow-rooted crops can be planted 
above saffron during the off season.

BILLY LUDT
ASSISTANT EDITOR

The test bed of saffron in front of 
the solar array at Gervais Family 
Farm begins to bloom. Peck Solar
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It’s also the most sought-after spice in the world, 
trading at up to $5,000/lb. 

Saffron’s value stems from how little can be 
harvested per plant and from its culinary and supposed 
medicinal applications. The deep red stigma of saffron 
in bloom, which only grow in threes in the center of 
the flower, are harvested during a sunny morning and 
subsequently dried.

“The beauty of saffron over some of the other crops 
is it’s a pretty easy, low-maintenance crop, except when 
you’re picking and processing the flowers,” Skinner said. 
“Once you get a good saffron bed established, they can 
sort of take care of themselves. In my mind, it is an ideal 
partnership for solar arrays.”

The simplicity of growing saffron along with its 
possible return on investment is why Peck Solar chose 
the crop for its dual-land-use experiment. The Center for 
Saffron Research has been exploring the possibility of 
growing saffron in the Northeast for four years and can 
show regional solar engineers that they can look beyond 
“counting kilowatts.” They can expand planning on 
agricultural sites to include crops like saffron with solar 
panels, Skinner said. 

The Gervais Family Farm solar array was installed in 
December 2014, and the saffron was added in August 
2018. The solar install consists of 748 Trina 295-W 
modules set in portrait orientation in Schletter FS 
racking, and its energy output goes to a local municipal 
building.

Saffron isn’t the sole solar and agriculture coupling 
in the United States. In North Carolina, honeybee 
hives sit among a pollinator-friendly solar array; also in 
Vermont, livestock grazes underneath and around raised 
ground-mounted solar panels.  

“We see solar and agriculture as working well 
together,” said Olivia Campbell Andersen, executive 
director of Renewable Energy Vermont. “Some of the 
projects that have been deployed in Vermont show how 
well they work.”

Green field and mountain state
According to the Census of Agriculture, in 2012 
there was 1.25 million acres of farmland in Vermont, 
composing about a fifth of the state’s total land mass. 
That number has decreased, and the land sold since has 
likely been commercially developed, but some farmers 

Saffron was planted in 12 test beds, 
made of three rows of four — the 
first in front of the solar array, second 
under the panels and third behind 
them. The spice survived its first 
grow season in Vermont, and the 
test will finish next year. Peck Solar
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are staying in business by leasing fields for 
solar arrays.

However, the agricultural community is 
concerned land that could be used for crops 
is sacrificed for solar installations. UVM and 
Peck Solar’s saffron and solar experiment 
aims to prove it’s possible to grow profitable 
crops below ground-mount solar panels in 
green fields. 

“What we found is the saffron that’s 
growing directly under the array actually 
is stronger, healthier, more abundant than 
that which is on either side of it,” Yates said. 
“The correlation is that it creates the right 
environment here to grow healthy, strong 
saffron.” And once an array’s functional 
lifetime is up, it can be removed, and the 
field underneath is ready for agricultural use.

The final verdict on the viability of solar-
plus-saffron won’t be determined until the 
two-year test is complete. Yates has theories 
as to why the yield was stronger under the 

panels — partial shading, controlled water run-
off — but nothing is definitive yet.

The most eagerly anticipated answer of 
this last year’s testing is how the saffron fares 
through the winter under the panels. 

“In the future, I think if universities, or 
agricultural R&D sections, have cooperation 
with solar technologies or farms, we can think 
about designing the solar farm based on 
agricultural things,” said UVM agroecologist 
Arash Ghalehgolabbehbahani. “We have to 
think about increasing the 
quality of soil for producing 
crops in the solar farms, 
and we have to have a clear 
approach for that.”

Legal hurdles on farmland
Vermont ranked third for 
total state solar power 
generation, accounting 
for about 11% of the state’s 

One of the crimson 
stigma growing on a 

blooming saffron  
flower rests 

atop a finger.
University of Vermont

The 220-kWDC solar array was 
built on a plot of green field on 

the Gervais Family Farm in 2014. 
Peck Solar
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energy, and has the most solar jobs per 
capita. Yates said it’s a progressive solar 
state, but it has still encountered setbacks.

Net-metered solar projects can only 
be installed on green fields if the array 
is between 150 and 500 kW, and if it is 
installed on land for agricultural use, the 
farm facilities must offtake at least 50% of 
an array’s power production. 

“For a lot of developers and installers, 
it's quite a blow, because that was a 
large portion of what we do in helping 
the farmer stay on their land [with solar 
leases],” Yates said. “We sought to find an 
alternative way to change the story.”

The farms lease land to solar arrays 
and commonly distribute the energy 
elsewhere. Yates hopes the findings of 
this study catch the attention of state 
legislators, making them reconsider the 
limitations current legislation enforces on 
green field and agricultural sites.

“There is no path saying if we grow 
saffron then we can do something,” Yates 
said. “It's more a matter of trying to figure 
out a way to create a product that is more 
valuable that can change the way people 
think about solar and fields.” SPW
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Digital badges: With your cert on 
display, success is one click away

DAN PICKEL
PROGRAM MANAGER 
NABCEP

Some of you reading this might remember what 
it was like to look for a job before the digital age. 
Years ago, you could print a pile of résumés, drive 
around town and drop them off at company front 
desks for hiring managers to consider you for a job. 
If you did that today, most receptionists would look 
at you like you had two heads and then politely 
request that you apply for open positions on Indeed 
or LinkedIn. They might take your name and email 
down, but only so they can identify your application 
and immediately delete it if it crosses their desktops. 

A lot has changed over the years, and one of 
the biggest differences in hiring practices today 
has to do with education and credentials. Hiring 
managers now rarely bother to review educational 
records or certifications listed on a résumé; 
not because these are irrelevant, but because 
traditional education and certifications fail to provide 
relevant documentation and evidence of skills. A 
bachelor’s degree in communications indicates the 
candidate graduated, but it doesn’t guarantee the 

person is particularly skilled at speaking in front of people. 
Similarly, a hiring manager may not recognize or understand 
the knowledge and skills required to earn a NABCEP Board 
Certification. 

At NABCEP, we know there are customers and even 
professionals in the renewable energy industry who have 
either never heard of our board certifications or don’t fully 
understand the dedication, time and effort it takes to earn 
them. NABCEP Board Certifications increase a professional’s 
income (by an average of over $11,000 annually) and can 
also dramatically improve quality assurance in the industry 
as long as customers, employers and other stakeholders 
understand their significance. NABCEP certainly understands 
the importance of third-party certifications like the ones we 
develop — we’re ANSI-accredited ourselves — but the key 
is to help others understand. To that end, we have come up 
with a new mantra: “With your cert on display, success is one 
click away.”

To encourage clicks that lead to a better understanding 
of our programs and the value they add to the industry, we 
developed NABCEP digital badges 
for our Board Certified Professionals 
and Accredited Companies. Digital 
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badges offer a breakthrough in how hiring managers 
and customers can access and confirm information 
about a person’s professional background. 

The concept of the digital badge is fairly 
straightforward: it’s a logo that, when clicked, will 
instantly verify that the person has earned the 
certification, as well as provide a summary of the 
certification, skills, standards and educational 
requirements needed to earn and keep the 
certification. It also offers valuable information 
about when someone first earned the certification 
and when their certification will expire; and it gives 
NABCEP Board Certified Professionals the option to 
add a photo of themselves to personalize it further. 
Information like this is critical for employers and 
customers to make informed decisions regarding 
employment and contracts. 

However, earning a NABCEP digital badge is only 
half the story; the next part involves using it. Once 
a person earns and accepts their NABCEP digital 
badge, it is equally important for them to use it in 
a way that encourages employers, customers and 
stakeholders to click it. With NABCEP digital badges, 
there are several ways to leverage your board 
certification and showcase it in a way that encourages 
those valuable clicks. To that end, we recommend a 
cross-channel digital badge strategy that involves: 

• Adding the digital badge to email signatures
• Sharing it on career-focused websites like 

LinkedIn and XING
• Sharing it on social media sites like Facebook 

and Twitter
• Embedding the digital badge HTML code on your 

websites
• Sharing the digital badge URL with potential 

employers and customers
• Downloading the digital badge image to use with 

your name and certification number on marketing 
materials

• Adding the digital badge to an online portfolio 
with visuals of your projects in the industry

Digital badges are not just the new shiny thing; 
they are a tool that can be used to exhibit a person’s 
commitment to quality. The more you use them, the 
more opportunities you create for others to recognize 
your worth as a professional. 

With companies in the renewable energy industry 
scrambling to find qualified workers, NABCEP digital 
badges can provide a competitive edge to help applicants 
get noticed and hired. Research from Credential Engine 
indicates that employers are willing to look at up to four 
digital badges when reviewing a candidate’s qualifications, 
which provides them with information they wouldn’t 
necessarily see on that person’s résumé. Customers are 
also looking to work with qualified professionals, so if they 
can click a NABCEP digital badge that instantly verifies 
industry-relevant skills, knowledge and competencies, it will 
make that person look all the more appealing. 

Like NABCEP’s mantra says: “With your cert on display, 
success is one click away.” SPW
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U.S. crystalline silicon technology startup

is ready for the traditional solar market

When exploring the expanding 
field of U.S. crystalline 

silicon solar panel manufacturers, 
Merlin Solar is often overlooked. Even 
though the innovative Silicon Valley 
company has over 50 worldwide 
patents and offers UL-certified products 
— including hurricane resistant ground-
mount panels, adhesive Class A fire-
rated rooftop panels and flexible panels 
for metal roofs — the ruggedness of 
these panels, along with their light 
weight and ease of installation, has 
lent Merlin to first focus on challenging 
and non-traditional solar applications 
like the transportation, portable and 
military markets. After being acquired 
by Filipino conglomerate Ayala 
Corporation last year, Merlin Solar now 
has the scale to bring its IP-protected 
grid interconnection technology of 
silicon cells to traditional solar markets.

Instead of using traditional busbars 
to make electrical connection points 
on solar cells, Merlin Solar uses a 

proprietary grid of interconnects. The 
grid lends stability to the brittle silicon 
cells and eliminates failures associated 
with busbar soldering points. The 
grid’s unique design enables Merlin to 
eliminate thermomechanical stresses 
that are endemic to crystalline solar 
technology — allowing for flexible 
panels when encased in polymers and 
lightweight, frameless panels when 
using thin glass. 
Founder and CTO 
Venkatesan Murali, 
Ph.D., said that Merlin’s 
use of conventional 
crystalline silicon solar 
cells in rugged, flexible 
and lightweight panels 
has piqued the interest 
of solar installers 
looking for alternatives 
to traditional, 
framed modules and 
problematic flexible 
thin-film.

“We have chosen to attack the 
residential and commercial rooftop 
markets now, not because we 
didn’t have a product previously. By 
focusing initially on other, technically 
more challenging markets, we have 
been able to refine our product’s 
performance, reliability and aesthetics 
and now have the scale to enter these 
traditional markets and become a 

By focusing initially on 
other, technically more 
challenging markets, we 
have been able to refine our 
product’s performance, 
reliability and aesthetics.
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major player,” Murali said. “Our 
modules are getting a lot of interest 
from many installers looking for 
alternatives to the traditional glass, 
aluminum rail type of product.”

Merlin Solar’s FX line of 
flexible modules and its GX glass-
based modules are adhesive and 
don’t require a frame or mounting 
equipment. The company suggests 
panel adhesion directly to the 
roof’s underlayment with roofing 
shingles framing the modules. 
Flexible thin-film panels are Merlin’s 
main competition in the niche 
transportation market, but roofs that 
can’t support the weight or mounting 
of traditional panels and want 
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silicon’s higher performance are a great 
market for Merlin’s rooftop offerings.

Merlin Solar is not the first crystalline 
silicon panel manufacturer to get rid 
of BOS materials and produce a non-
penetrating, adhesive module. Lumeta 
Solar has a 26.5-lb, frameless 60-cell 
monocrystalline module encased entirely 
in polymers that is adhered on top of 
shingles or a commercial roofing system. 
On a smaller scale, Merlin Solar’s GX36 
module features 36 grid-covered cells 
with a traditional tempered glass front 
and backsheet, weighing 19.5 lb.

While similar concepts, Merlin Solar 
believes its flex-tolerant form factor 
and grid-connection technology sets it 
apart. Murali said the company’s R&D 

department is constantly pushing for 
increased power and performance.

“We of course want to get more 
performance, and since we are cell-
architecture-agnostic, we will continue to 
offer best-of-breed efficiency panels,” he 
said. “Our grid technology allows us to 
minimize series resistance enabling us to 
offer the highest fill factor panels.”

Merlin Solar started in Murali’s 
garage in December 2012. As veterans 
of technology companies, Murali and 
his partners wanted to disrupt solar 
manufacturing.

“We came up with a process that 
stood interconnection technology 
on its end,” Murali said. “We wanted 
to reduce silver, but by the time we 
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finished the development, we came up with 
something that addressed the major problems 
with silicon: cell cracking and interconnection 
failures. We changed from thinking of connecting 
solar cells with wires and busbars, replacing it 
with an interconnect that adapted to the cell 
characteristics.”

Merlin’s grids, which are manufactured in 
a facility in Thailand, allow more than 2,000 
contact points with the cell, moving current more 
efficiently and boosting generation in low light 
and scattered light conditions. The company has 
panel manufacturing factories in California and 
the Philippines. The company also has a contract 
with manufacturing partner Waaree Energies in 
India, which has a manufacturing capacity of 
1.5 GW a year. Merlin Solar is focusing on the 
U.S. market but also has a major presence in 
Southeast Asia and Europe.

Murali said the startup company is here  
to stay.

“We’re one of the only companies that have 
crossed the chasm of R&D to manufacturing. We 
were not looking for transactional or immediate 
sales. We take the long view and instead focused 
on creating design wins with strategic partners,” 
he said.

With parent company Ayala’s financial support and 
patent-protected grid technology, Merlin Solar plans to 
take a big step into traditional solar markets this year.

“There are tons of startup companies in solar. Many 
companies are trying to have a breakthrough moment,” 
Murali said. “I think this is a year that we’re going to 
break through.” SPW

Merlin Solar’s proprietary grid connection design. Merlin Solar

Merlin Solar’s GX line of 160-W adhesive modules. Merlin Solar
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Smart inverters redefine relationship 
between DERs and the grid

KELSEY MISBRENER
SENIOR EDITOR

SMA Sunny Tripower CORE1 smart inverter. SMA

Inverters of the past simply fed solar power into the 
grid. Inverters of the future are required to instead 
dynamically work with the grid to increase its resilience, 
reliability, safety and security.

‘Smart inverters’ are a more sophisticated version 
of power electronics that can make autonomous 
decisions to keep the 
grid stable and reliable 
as more distributed 
energy resources come 
online. Instead of just 
feeding power into the 
grid, smart inverters are 
capable of having two-
way communication with 
it. Thanks to advanced 
software, smart inverters can perform specific grid-
supportive functionalities related to voltage, frequency, 
communications and controls, according to IREC's 
"Primer on Adopting the New IEEE 1547TM-2018 
Standard for Distributed Energy Resources."

"The primary difference is that smart inverters are 
programmed to respond to the grid in an automated way such 
that they not only react when the grid shuts down, but also 
provide grid supportive functionalities," said Sara Baldwin, VP of 
regulatory at IREC. She said the transition to smart inverters is 
like moving from flip phone to smartphone. 

Inverters without 
these smarts simply shut 
down after sensing any 
grid disturbance — a 
voltage or frequency 
fluctuation — even if that 
fluctuation was small and 
inconsequential. 

"The reason why 
that's bad is that it 

causes this sort of whipsaw effect on the power grid where 
a small disturbance that causes the inverters to trip off can 
actually make the problem worse in terms of creating more grid 
disturbance," said Tom Tansy, chairman of the SunSpec Alliance, 
a group that helped to develop the updated IEEE standard.

smart inverters are programmed to respond 
to the grid in an automated way... [And] 
provide grid supportive functionalities.
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The key to a stable grid is consistent 
voltage and frequency. Too many tripping 
inverters on the grid causes instabilities 
like voltage fluctuations that lead to 
blackouts or brownouts. An everyday 
example of the effects of voltage 
fluctuation is when you turn on a high-
voltage appliance, like a vacuum, and the 
lights in your home flicker. 

To avoid harmful voltage fluctuations 
to the grid due to solar power, smart 
inverters can ride-through small 
disturbances (for example, voltage 
changes), meaning they can switch into 
standby mode and observe how long 
the disturbance takes place, then turn off 
only if the disturbance lasts too long. 

"If it takes place longer than the 
specified time, then yes it'll turn off. 
But if the grid corrects itself in the 
intervening time frame, it'll just keep on 
going," Tansy said. 

The proliferation of smart inverters 
could expand the possible size of the 
solar market in a big way. Individual 
distributed energy resources (DERs) will 
now come equipped with grid-support 
functionality, so they will be more of an 
asset to the grid than a burden. 

 “They're enabling us to go beyond 
what was previously conceived to be 
limits and enabling states to do what 
California is aiming at doing, which 
is 100% clean energy," said Glenna 
Wiseman, director of the SunSpec 
Alliance. 

Along with communicating 
with the grid, smart inverters also 
communicate with the different 
parts of an individual array. Smart 
inverters use data communication to 
comply with Rule 21 rapid shutdown 
requirements. The communication 
between the inverter and the rest 
of the system along the DC power 
lines allows fire personnel to easily 
de-energize a home's solar system in 
case of an emergency.

The standard
The 2018 update of the IEEE 
Standard 1547 was released last 
April, with the full rollout set for 
2022. But most manufacturers have 
been developing smart inverters 
since the introduction of Rule 21 in 
2017, said Tansy. A few examples 
of smart inverter manufacturers are 
ABB, SMA, Fronius and Delta. 
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Early adopter solar states California and Hawaii also 
initiated smart inverter requirements even before the IEEE 
required it because of the large amount of DERs already 
feeding into their utility grids. 

State regulators will be in charge of implementing the 
new standard at the state level, in conjunction with utilities 
that will integrate the standards into interconnection 
protocols, according to IREC. The solar industry, 
technology manufacturers, state and federal agencies as 
well as national laboratories and advocates will also help 
with the transition to smart inverters. 

Baldwin said the issue of legacy systems built with 
older inverters is a frequent topic of conversations around 
the updated standard. She doesn’t think these systems 
will be a problem in most markets, and expects that older 
inverters will only be swapped for smart inverters when it 
comes time for replacement. 

“However, as the functions of the new inverters are 
adopted and as they roll out more widely in the system, 
there may be situations that require older inverters to be 
either swapped out more quickly or to give an incentive to 
folks to swap them out, but I am not seeing that happen 
yet,” Baldwin said. 

Software is key to smarts
Enphase is one inverter company that has worked 
to evolve quickly when it comes to smart inverter 
technology. Co-founder Raghu Belur said the team 
realized that inverters can't just be "a dumb box that sits 
attached to the grid. You have to think about integration. 
And the only way to get to integration is by having an 
inverter that's software-defined." 

Over the past five years, Enphase has been 
developing more sophisticated smart inverter solutions. 
Its most advanced microinverter is the yet-to-be-released 
IQ8. This so-called 'software-defined' inverter not only 
has all the required attributes of smart inverters, it takes 
smart a step further by being able to isolate from the 
grid and form a mini microgrid even without a battery. If 
a blackout or brownout occurs when the sun is shining, 
the IQ8 will isolate from the grid and continue powering 
crucial appliances and tools. Customers can also choose 
to add storage to these systems, which would mean 
continuous power even if the sun isn’t shining. The IQ8 
uses Enphase's new software Ensemble to make this 
inverter feat possible. 

Belur said developing increasingly advanced 
software will keep the industry evolving along with the 
grid and enable greater solar deployment. But he said 
this transition won't come without some growing pains. 

"For the last 10 years, a lot of dumb boxes have been 
installed out there that are not connected and that are 
not capable of being modified with software. We have 
had a contrarian view of that from the beginning, and now 
it's becoming more mainstream," Belur said.

Baldwin said smart inverters are a crucial tool in 
the proliferation of microgrids, which are increasingly 
important tools for keeping power on during frequent 

The not-yet-released Enphase IQ8. Enphase
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natural disasters and weather events. The 
updated standard gives special exemptions 
to DERs in microgrids, also known as 
intentional islands, that allow them to 
disconnect from the grid and form an island 
as long as certain power balance criteria 
are met, according to IREC.

"The IEEE Standard 2018 update does 
address microgrids in a more proactive way, 
which is the first time we've seen that in a 
national standard," Baldwin said. "I expect 
there to be much more evolution on that 
topic going forward and it'll be an exciting 
space to take a closer look at."

Fluid definition
The current required capabilities of smart 
inverters are outlined in the new standard, 
but that doesn't mean it will remain the 
definition of smart inverters forever. 
Hybrid inverters connected to batteries 
add another level of brains to inverter 
capabilities. If the smart inverter determines 
it must disconnect from the grid, it can then 
self-supply power to the home, keeping 
crucial appliances like refrigerators and 
dialysis machines running. 

"I think over time the definition probably 
will be adapted to say that if you can 
support batteries and PV simultaneously 
and you support autonomous functions and 
data communication, well that makes you 
the smart inverter 2.0, or something like 
that," Tansy said.

Another emerging concept made 
possible by smart inverters is system 
aggregation into a virtual power plant. 
Aggregation is still in its early stages and 
not deployed on a wide scale yet, but 
Baldwin thinks it will be a crucial technique 
as more DERs are deployed. 

"The notion of a virtual power plant is 
that instead of having lots of little kilowatts 
here and there that can't be synchronized 
or controlled collectively, you have a fleet of 
DERs that you are able to utilize as needed 
to respond to real-time grid conditions," 
Baldwin said. 
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Aggregating systems using smart inverters 
and advanced communication technology would 
create a more predictable and controllable 
fleet of DERs and enable the smooth transition 
to a smart grid with as many solar systems 
connected as possible. 

The one downside to these advanced 
inverter communications is increased 
cybersecurity risk. Tansy said the U.S. power 
grid is evolving from a relatively small Datacom 
network with few points on the grid where it 
could be attacked — also known as the attack 
surface — to one where every distributed energy 
source is communicating with the grid. This 
greatly increases the size of the network and the 
size of the attack surface.

SunSpec is working with Sandia National 
Laboratories on standards to ensure that 
cybersecurity risk is minimized as inverters and 
the grid get smarter. 

Policy opportunities
Smart inverters could change the conversation around incentives 
for feeding power back into the grid. As grid-tied solar becomes 
more helpful than harmful to the grid thanks to inverter 
advancements, the possibilities of net metering or other incentive 
programs could open up in places that phased out incentives or 
never had them before. 

Baldwin said many policy opportunities for smart inverters 
revolve around reframing DERs as an optimized component of the 
distribution grid as opposed to a burden, or something that must be 
"dealt with."

"We are trying to have as much [distributed resources] as 
possible on the grid," Baldwin said. "We are not trying to avoid that 
scenario, we are actually trying to get as many distributed resources 
deployed as possible so that we can make our distribution grid as 
clean, reliable and resilient as possible, while also giving customers 
and communities the opportunity to meet their own renewable 
energy goals or carbon reduction goals or economic goals."

Smart inverters will play a pivotal role in the important work of 
redefining the relationship between DERs and utilities. SPW

SOLAR PANEL RAPID SHUTDOWN SOLUTION
THE ULTIMATE EMERGENCY

COMPLETE SAFETY. LOW COST. PEACE OF MIND.

The FireRaptor is an innovative solar panel rapid shutdown solution which takes your 

safety seriously. Offering three ways to shut down your solar panels to ZERO volts 

and a TWENTY YEAR WARRANTY, the FireRaptor is the most efficient solution, 

easy to install and operate, and fully compliant with NEC2017.

2017 compliant
®

sales@industrialcontroldirect.com 

industrialcontroldirect.com

industrialcontroldirect-fireraptor-v2.indd   1 12/27/18   3:14 PM

Technology, Inverters - SPW 03-19 v6 FINAL.indd   43 3/19/19   9:59 AM



BILLY LUDT
ASSISTANT EDITOR

Solar ballast innovations 
expand non-penetrative array opportunities
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Yotta Solar’s 36-lb. 
SolarLEAF panel-level 

battery is being used as 
ballast in PanelClaw’s 

flat-roof mounting system. 
Yotta Solar

Ballasts are the heavy, non-
penetrating solution to installing solar, 
where installers use concrete blocks 
to mount arrays instead of making 
holes in rooftops or screwing into 
the ground. Ballasted arrays work 
well on flat rooftops and sites like 
brownfields, Superfunds and landfills 
where few to no penetrations are 
wanted.

The industry standard for solar 
installers is to use precast, pour-in-
place or premanufactured concrete 
blocks to hold racking in place. 
However, there are some unique 
alternatives to traditional concrete, 
including using rocks and even 
batteries as extra weight.

Concrete installations
Like land, no roof is made precisely flat. 
Rooftops are built with a slight grade 
so water can drain to avoiding settling, 
which could damage the structure. 
When installing solar on larger “flat” roof 
facilities, limiting penetrations is key to 
further prevent water damage from leaks.

Roof ballast racks are built for these 
types of projects. The low-to-the-floor, 
often single-module mounts used on 
rooftops with slopes between 1 and 3° can 
be installed without a single penetration 
through proper weight distribution. If 
the roof is in the 4 to 7° range, some 
penetrations and attachments are likely 
required, and anything above that is 
considered sloped or pitched.

“The greatest limiting factor with 
a ballasted system is the structure of 
a building, and typically we have a 
structural engineer who analyzes the 
building and says what the structure 
can support,” said Chris Berg, project 
solutions manager at Ecolibrium Solar. 
“If the load limit of the roof is too low, 
we can do a hybrid system. It would 
be a combination of ballasts and a 
limited number of attachments, and 
the attachments can offset ballasts 
so that you get below your threshold 
of pounds-per-square-foot that the 
building can support.”

Precast or premanufactured 
concrete blocks are generally used on 
rooftop arrays. The average weight of 
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a precast concrete block used in roof 
ballast projects is 32 lb. but can vary 
by what composites are used to make 
it, which can mean a loss or gain of 
a couple pounds. While individually 
miniscule, the overall weight of a 
project will vary greatly with blocks 
lighter or heavier than average.

“Pour-in-place [blocks] are not 
really applicable to roofs because 
those are much higher point loads,” 
Berg said. “You end up usually 
exceeding the roof capacity, and so 
our system utilizes premanufactured 
blocks.” 

Ecolibrium recommends installers 
seek out blocks made with freeze-
resistant concrete that will absorb 
less moisture. The freeze-thaw cycle 
in regions prone to colder weather 

can result in broken ballast blocks 
and loose pieces of concrete on a 
rooftop. These concrete pebbles 
can damage a roof if stepped on, 
possibly voiding roof warranties. 
Ecolibrium’s roof ballast racks 
use pans that can catch loose 
granules of concrete in the event 
of a breakage. The other danger of 
breaking concrete is overall weight 
loss, risking array mis-alignment with 
high-wind exposure.

“Ground wind speeds are very 
different from a wind speed 80 ft in 
the air,” Berg said. “Parapet height 
plays a role in that. You get turbulent 
winds, so the aerodynamics of the 
system are completely different from 
ground-mount, which is typically not 
a single row of modules.” 

AP Alternatives developed a galvanized 
steel basket that can be used in ground 
mounts in place of traditional concrete 
ballasts. AP Alternatives
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Using ballasts in ground-mount 
installations opens a new market 
of temperamental land types 
like landfills, Superfunds and 
brownfields.

“We are running out of flat 
land or reasonably flat land, so 
they’re good candidates,” said 
Steve Daniel, executive VP of 
Solar FlexRack. “[Brownfield 
projects] do cost a little bit 
more, but usually the town or 
municipality is very happy to 
have you do something with 
the land. It’s certainly better 
than chopping down a million trees.”

Capped landfills have a layer of plastic 
that prevents water and human contact 
with the waste below the ground, so it 
cannot be pierced. Other similar brownfield 
sites that contain contaminated soil from 
former industrial uses cannot be made fit 
for commercial use without undergoing 
extensive civil engineering.

Ground-mount ballasts can use all 
concrete block types for installation. The 
first step is determining how much weight 
a site can handle, including the weight 
of equipment. Installers must transport 
precast concrete blocks or pour them on 
site, and sometimes driving a 70,000-lb. 
cement truck on location isn’t possible. 

The final decision on the best type 
of ballast for a specific site should be 
made by the installer. With cast-in-place 
concrete, installers can avoid shipping 
costs and having to physically move 
premanufactured blocks to each array. 
They can use a cement pump and fill 
basins to keep the racking in place. 

As for premanufactured concrete, 
pavers can be purchased in bulk from 
home improvement stores or suppliers. 
Installers can hire unskilled laborers on 

these projects, because a lot of the 
job is simply placing concrete blocks 
on the foot of the racking. 

Installing racking to a ground-
mount ballast primarily follows the 
same steps as a ground screw or 
driven pile, but each manufacturer’s 
product can have slightly different 
requirements to adapt to ballasts. 

Concrete alternatives
The industry standard for ballast 
weights has been precast or poured 
concrete blocks, but AP Alternatives, 
a mounting and racking specialist, has 

introduced an open 
option for ballasting. 

Its proprietary Geoballast Foundation 
introduces quarry rock to keep 
ground-mount solar secured. The 
Geoballast is a galvanized basket that 
can hold 2,200 to 2,400 lb. of weight 
— be it locally sourced quarry rock, 
concrete pavers or reused crushed 
concrete — in place of stacking 
traditional concrete blocks or pour-in-
place. 

“We have a lot of people that see 
concrete as a pollutant itself. There 
are not great things to do once it sets 
up — after it’s a solid block — so a 
lot of people really like being able to 
use recycled concrete or recycled 
materials or simply not concrete with 

Pour-in-place [blocks] are not really 
applicable to roofs because those are much 
higher point loads. You end up usually 
exceeding the roof capacity, and so our 
system utilizes premanufactured blocks. 

Solar FlexRack's Series B pre-cast system 
was deployed on a 3.8-MW landfill project in 
Shrewsbury, Massachusetts. The ballasted 
ground-mount system required zero 
penetrations. Solar FlexRack
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this system,” said Josh Von Deylen, CEO of APA. 
“This is basically a system that can be completely 
unassembled and recycled and reused, versus 
actually pouring new concrete in place.”

Von Deylen said quarry rock is extracted in 
enough places that it’s likely within proximity of 
a worksite. Mining companies have slag, or “junk 
rock,” that is cheaper than standard quarry rock 
and will work in Geoballast baskets. The rock 
can be dumped in a pile on a worksite and set in 
baskets with a skid steer. 

“Rock is from every corner of the world, and 
wherever you pull the rock from it’s going to be 
native to that area. As far as freeze, thaw — it’s 
been underneath that ground right there way 
longer than we have been up here,” he said. “This 
is simply digging all-natural rock out of the ground 
and putting all-natural rock in a basket.” 

The Geoballast is compatible exclusively 
with APA’s Advanced Modular and Ready Rack 
systems.

Another recently developed ballast solution 
integrates Yotta Solar’s SolarLEAF battery into 
PanelClaw’s racking system. The approximately 
36-lb., 1-kWh lithium-ion battery is set in the center 
of the racking — not on the feet — where a panel 
will be installed atop it. 

“You can’t talk about solar 
anymore without talking about storage 
and one of the key innovations 
that needs to happen is to make it 
simpler,” said Omeed Badkoobeh, 
CEO and co-founder of Yotta Solar. 
“Right now, there’s a lot of installers 
that are receiving demand for energy 
storage regionally in the markets that 
have incentives for energy storage, 
but there’s not quite an adequate 
system that they can easily design 
and quote in an effective manner.” 

Instead of also incorporating 
ballast blocks into a system using 
the panel-level SolarLEAF battery, 
PanelClaw has redesigned its flat 
roof racks to use the battery's weight 
to keep the solar array secure to the 
roof.

Whether it’s quarry rock, concrete 
or batteries, ballast manufacturers 
have the same goal of ensuring non-
penetrative solar installations carry on 
with relative ease. Who knows what 
heavy objects will enter the ballast 
market next? SPW

Ecolibrium Solar’s Eco Foot 2 ballasted racking 
system uses a traditional ballast pan to contain any 
pieces of the concrete blocks that may break off. 
Ecolibrium Solar
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How to properly size a battery system

 JOHN CONNELL
VP, CROWN BATTERY

SLI  PRODUCTS GROUP

SMA Sunny Tripower CORE1 smart inverter. SMA

Oversize your solar panels, inverters 
and batteries and you’ll waste money. 
Undersize your system and you’ll 
compromise battery life or run out of 
power — particularly on cloudy days. 
But if you find the "Goldilocks zone" of 
ample battery capacity, your solar-plus-
storage project will work seamlessly.

By sizing your system using the ROI 
method — Reduce electrical demand; 
Observe power draw and calculate 
amp-hour requirements; and Incorporate 
a safety buffer (reserve capacity) — you 
can ensure the best combination of 
solar and storage will be used to fulfill 
your energy needs. 

Step 1: Reduce electrical demand
Sizing a system without reducing 
demand is like heating a home in the 
winter while leaving the front door open. 
It may be possible, but it isn’t efficient or 
affordable.

In other words: By lowering your 
power needs, you can install smaller 
batteries and fewer solar panels.

First, tackle low-hanging fruit. 
Swap out incandescent lighting 
and power-guzzling appliances 
and electronics for ENERGY STAR 
models. Eliminate vampire loads with 
switchable or smart power strips. Set 
programmable and smart thermostats 
lower in winter and higher in summer.

Next, perform an energy audit 
to identify areas to improve your 
building’s efficiency. An important 
task is to seal and insulate. In North 
America, nearly half of household 
energy is used to heat and cool 
spaces. Reducing air infiltration and 
insulating attics, basements and 
walls minimizes thermal losses — 
and slashes energy consumption. 

Replacing low-insulation doors and 
windows can also make a big difference. 

Finally, consider upgrading your 
HVAC system. High-efficiency air 
conditioners and furnaces can cut 
electricity loads significantly. 

After reducing energy usage, you’re 
ready to size your system.

Step 2: Observe power draw and 
calculate amp-hour requirements
Battery sizing is a balancing act. You’ll 
want ample electrical reserves for 
nighttime power, power outages (if grid-
tied) and days with low solar production.

To calculate your battery needs, 
you’ll need to determine how many 
kilowatt-hours (kWh) you need to 

iStock
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store. For grid-tied systems, refer to 
the last 12 months of utility bills to 
estimate power requirements. Off-
grid users can monitor appliance 
energy consumption with inexpensive 
plug-in power meters. For full-home 
monitoring, consider a submeter, 
advanced inverter or sensor-based 
system (examples: Efergy and Sense).

Battery manufacturers and 
distributors often have online 
calculators to help solar installers and 
customers simplify the calculation 
process, but in general the standard 
calculation for power requirements is: 
Watts = Amps x Volts

For example, if you require 1,000 
watt-hours (1 kWh) a day and select 
a 12-volt battery bank, you’ll need 84 
amp-hours of storage. In this example, 
the battery would be discharged 100% 
during every cycle, because there 
would be 0% reserve power. Turn on 
just one more LED bulb, and you'd run 
out of power every day. That's why 
you also need a safety buffer. 

Step 3: Incorporate a safety buffer 
(reserve capacity)
You wouldn’t drive your car for hours 
with the gas light on because running 
on fumes can leave you stranded.

It’s the same with solar power 
systems. The sun doesn’t always 
shine. HVAC loads can skyrocket 
during temperature extremes. And 
sometimes, a building’s occupants 
use more electricity than anticipated. 
Without reserves, a system will run out 
of electricity. 

With a solar-plus-storage system, 
it is critical to design for proper surge 
capacity and depth of discharge.

Surge capacity is a measure of 
how well a battery handles high-draw 
loads. It’s important because some 
devices — air conditioning units, 
refrigerators and microwaves — draw 
two- to seven-times more electricity 

during startup. They will not work 
unless there’s ample surge capacity.

The many different battery 
chemistries vary in surge capacity. 
Lead-acid batteries have the highest 
surge capacity while lithium-ion systems 
are much lower, often below the 
threshold for air-conditioning startup. 
More lithium-ion batteries may be 
needed to meet electricity needs when 
compared with lead-acid. 

Depth of discharge (DOD) refers to 
how deeply a battery can discharge, or 
drain, without compromising longevity. 
A battery labeled as 80% DOD battery 
means only 20% of capacity will remain. 
Some manufacturers size batteries for 
100% DOD — the battery equivalent of 
running on fumes. 

But be wary — a high DOD can 
leave you stranded. A high DOD 
means there is nearly zero reserve 
electricity for those startup loads, large 
appliances or days with decreased 
solar generation. High DOD can shorten 
battery life. 

Renewable energy installers 
recommend sizing your system for 
twice the true amp hours determined 
in step 2 above. The formula is simple:  
2 * [amp-hour requirements from step 2]

In our example system from step 
2, the battery bank should be 12 V and 
168 Ah (2 * 84 Ah). This will double 
our estimated amp-hour needs and 
ensure we stay below 50% DOD.

When shopping for batteries or 
planning a system, always specify 
no more than 50% DOD. Be sure to 
compare battery prices using that 
number. And beware of manufacturers 
that offer “lower” prices by selling 
undersized batteries that reduce or 
eliminate your safety buffer.

By following the ROI method, you 
can select the right-sized batteries for 
your solar system — and ensure the 
optimal performance and operation 
for many years. SPW
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A master of trackers
in the mid-sized utility-scale market

RP Construction Services  
Monterey, California

Trackers dominate the utility-scale market. The Berkeley Lab found that tracking 
systems were installed on nearly 80% of all new installations in 2017, and that number is 
expected to grow as trackers push into predominantly fixed-tilt territory in the north.

Specialty tracking installer RP Construction Services expects a busy next 
few years because of this trend. The company, which exclusively installs Array 
Technologies single-axis trackers, focuses on smaller utility-scale projects.

“We think that the whole market is moving toward trackers,” said Eben Russell, 
CEO and principal of RPCS. “In our addressable market that’s 15 MW and under, each 
year the percentage of fixed-tilt to tracker has declined. In 2019, we anticipate that 
about 70% of that market will be trackers and into 2020 it’ll be closer to 85%.”

How RPCS became such an expert on trackers is based on Russell’s solar 
connections. A former Suntech employee, Russell visited Array Technologies in New 
Mexico about a possible Suntech acquisition. The plan fell through, but Russell left 
the visit impressed with Array’s trackers, and he eventually came on board as Array’s 
sole salesperson. As VP of sales, he guided Array through the utility-scale explosion 
of the early 2010s, selling more than 3 GW of trackers in five years. In 2014, Array 
Technologies wanted to address the small project market that needed more installation 
assistance, so Russell formed RP Construction Services as an Array installation arm.

“We really wanted to address more of the small project market which we thought 

would need a much more hand-holding approach — fully 
engineered, laid-out, procured correctly and installed,” Russell 
said. After five years, RPCS has more than 70 employees and 
expects to install 500 MW in 2019.

RPCS sometimes gets leads from Array Technologies, 
but usually RPCS salespeople are securing projects directly. 
The installer has access to Array’s design applications and 
engineering programs, but otherwise, RPCS works as its own 
EPC, providing turnkey services.

“We do something that Array doesn’t need to do when 
they sell their product — we go ahead and lay out the tracker 
onto the actual field in AutoCAD and then we arrange all the 

We think that the whole market is moving toward trackers. 
In 2019, we anticipate that about 70% of that market [of 
15-MW and smaller projects] will be trackers.

KELLY PICKEREL
EDITOR IN CHIEF

Podcast Alert!
Listen to this and other 
Contractors Corner podcasts 
on your favorite podcast app.
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different engineering steps along the way,” Russell said. “Once that 
order goes through, we’re typically the company that our customers 
are choosing to fully install a product. We fully commission the 
tracker system, make sure its row spacing data is all programmed 
correctly and the trackers are operational and running.”

Russell said the company has no plans to venture into fixed-tilt 
arrays and enjoys being a single-axis tracking installation expert.

“We offer DIRECTV, whereas Array sells satellite dishes,” Russell 
said. “We’re trying to make this very much a one-contract [system] 
because we see this market changing quite a bit. Developers are 
doing high numbers of smaller projects vs. planting themselves on 
one single very large project. They need to be able to just deploy us 
very quickly and have us do our part without a lot of back-and-forth. 
So offering it as more of that DIRECTV — just place your order and 
when you’re done you’ll have a fully commissioned tracker.”

To bring even more efficiency to its installation process, RPCS is 
buying product from Array Technologies in large-container-volume 
bulk instead of on a per-project basis. This allows RPCS to kit the 
systems and pack them as tracker blocks, quickly shipping tracking 
sections to the project.

“We’re going through that engineering 
bill of materials list and making 
sure that every truck has 
a complete 

RP Construction Services
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tracker block, which is really going to 
help the ability to check material in on the 
site and move through that product very 
quickly,” Russell said.

The company has also switched 
to hanging wire harnesses instead of 
trenching cables. Russell said it’s been an 
education process for project developers 
and site owners, but keeping wires 
above ground helps with installation and 
commissioning speeds.

“Oftentimes, mechanical installers 
like ourselves are in a little bit of a battle 
with the electricians. They want to open 
up their trenches and do their work, and we’re 
trying to figure out how to drive pile-driving 
machines and forklifts around open trenches,” 
Russell said. “Now we eliminate all of that.

“It’s hard for these developers to go find 
really quality electricians in every niche of the 
country,” he continued. “Now their need is to 
find a smaller group of electricians to work right 
at the edge of the field, terminating into those 
inverters. There are a lot of great mechanical 
commercial electricians that have had no solar 
experience that know how to do that kind of 
work. We’re removing the solar knowledge 

for them, and they can do the work they’re 
accustomed to.”

Russell said while the tariff uncertainty 
brought some slowdown to the beginning of 
2018, this year will be full throttle for RPCS. The 
company recently hired a full-time recruitment 
director to bulk up on direct-hires and avoid 
relying on temp agencies.

“It seems like the market is going bonkers; 
the accelerator pedal is fully compressed,” 
Russell said. “We are on several sites already 
here in January. It just looks like there will be no 
slowdown and just an acceleration into the end of 
the year.” SPW
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We've seen the haphazard project photos and heard 
the horror stories. Untrained installers have thrown 
together some sketchy solar projects. As an industry, 
we have to combat this and encourage customers 
to turn toward well-trained installers instead. Solar-
specific training and certification is a great way 
to stay current on best practices, and we're big 
proponents of NABCEP's accreditation process. We 
know how much work it is to keep your NABCEP 
certification valid, and the industry is better for it.

For those of you who didn't get to attend the 
2019 NABCEP Continuing Education Conference, 
over the next few pages we feature 16 installation 
tips from technical trainers at the event. From 
residential to utility and storage to software, we 
could all use a refresher on the basics and an intro 
to new ideas. We hope these tips will help you 
install better projects in this next year and build 
customer trust and your own confidence along  
the way. 

16 tips for more profitable projects

Cypress Creek Renewables
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Manage PV system wires correctly 
to save yourself a headache

One underappreciated conversation when discussing 
installations and PV system safety is wire management 
best practices. Poor and improper wire management 
products or techniques can damage PV wires and wire 
insulation, leading to ground-faults, system downtime, 
fires and high O&M costs early in the lifespan of a PV 
system. With no concrete industry standards for wire 
management, it is up to the owner and the installer 
to ensure proper practices are followed. For this 
reason, it is essential to have an understanding of 
quality wire management products and the best 
options for varying environments and conditions.

Wire damage can be the result of countless 
factors, but the most common is rodent damage 
and chafing from movement. The key to 
eliminating these situations is as simple as 
securing wires at regular intervals so they 
are tucked away from rodents and held 
away from abrasive surfaces. Properly 
supporting wires and observing minimum 
bending radii also mitigates excessive 
stress being applied to connection 
points, connectors and junction boxes. 
Although there is no direct reference 
to solar PV wiring, the NEC states that 
installations shall have a clean, clear aesthetic (NEC 110.12).

Finally, it is important to ensure installed solutions 
are listed and appropriate for harsh PV environments. 
Generic or unlisted wire products can drastically reduce 
the longevity of the installation. UV-rated nylon 12 and 304 
stainless steel have proven track records in PV applications 
and are backed by testing data. Salt spray testing and 
UL 2703 temperature and humidity cycling form a good 
baseline for wire management options. Remember, all 
systems will require ongoing maintenance regardless of 
material used, but the frequency and cost of this required 
maintenance is directly correlated to wire management 
solution quality. SPW

SARAH PARSONS
WILEY PRODUCT MANAGER
BURNDY
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When installing solar on a home, one of the most 
important steps is the installation of flashings. With 
dozens of penetrations to the roofing system per 
array, proper flashing and its subsequent installation 
is critical to the integrity of the roof. Poorly designed, 
manufactured or improperly installed flashings will lead 
to roof leaks, which can cause interior water damage 
and mold growth and cause headaches for years down 
the road.  

Whether it's a plumbing vent, chimney stack or 
solar mount, any penetration of the roofing system 
needs to be properly flashed. When installing solar 
mounts on an asphalt shingle roof, flashings should 
be installed so the top extends under the third course 
of shingles to cover cutouts or butt-joints between 
shingles. The bottom of the flashing should not hang 
below the bottom edge of the course of shingles it 
rests on. Pilot holes should be backfilled with a quality 
roofing-grade sealant, and lags should not be over-
tightened to avoid causing the flashings to dimple. 
Installers should gently pry up the shingles when 
installing the flashing to prevent shingle damage. 
Shingles should be sealed to the flashing to resist 

KATE COLLARDSON
SOLAR SERVICES MANAGER 
CERTAINTEED

being blown off later in high winds. 
For tile roofs, penetrations should 
be flashed at both the tile level and 
the underlayment level.

In the end, homeowners want 
to be assured their solar investment 
won't cause damage to their 
homes. Homeowners and installers 
would be wise to ensure that well-
designed, high-quality flashing and 
sealants are used and that both 
the flashing and any applicable 
roofing manufacturer’s installation 
instructions are always followed. 
Product warranties offer good 
protection now that most flashing 
comes with a 25-year warranty. 
Installation workmanship warranties, 
such as CertainTeed’s Gold Warranty 
that covers the installation of the 
flashing for up to 25 years, offer the 
best protection. SPW

Ensure proper flashing placement 
for a leak-free array
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Confirm correct phasing for successful 
retrofit energy metering installation 

The most common installation issue with retrofit energy 
metering is known as a phase mix-up, which will cause 
invalid power readings and often lower-than-expected power 
factor. In addition, the power readings may be the opposite 
of expected polarity (based on CT orientation).

In typical U.S. split-phase and three-phase panels, 
breakers alternate sequentially from top to bottom; three-
phase services go A, B, C, A, B, C and so on. Breakers 
horizontally parallel are on the same phase; the top 
breakers on both sides are phase "A," the next 
set of breakers are phase "B," and so on. When 
monitoring incoming feeds of a 120/208-V panel, 
it's generally expected for CT1 to measure phase A 
(black), CT2 to measure phase B (red) and CT3 to 
measure phase C (blue).

Often, the first unused or available breaker 
slot for a retrofit meter installation is not on the A 
phase, but instead may be on the B or C phase. 
For example, if the meter's L1 voltage input is on 
a breaker using phase B, then L2 will land on C 
and L3 on A. Now there is an offset between the 
system's true L1 and meter's designated L1.

If the CTs are installed with CT1 on A (black), 
CT2 on B (red) and CT3 on C (blue), there is now 
a phase mix-up because CT1 is on the system's 
A phase but the eGauge's L3 phase. This issue is 
more likely to occur when the meter is not close to 
the CTs, so voltage connections cannot be directly 
traced between the eGauge and the panel.

The best method to confirm phasing is correct 
is to use a handheld voltmeter set for the AC 
voltage of the system. Place one probe on the 
L1 voltage terminal of the eGauge and the other 
probe to the conductor CT1 is around. A reading 
of 0 VAC indicates it is the same phase and CT1 
is truly monitoring L1, while a reading of 208 V (or 
other phase-to-phase voltage) indicates they are 
different phases and CT1 is not on L1. This method 
can be used on any electrical service.

The eGauge Channel Checker tool and 
oscilloscope waveform viewer may be used to help 
identify phase mix-ups. If a phase mix-up is found, 

AARON VENEZIA
TECHNICAL SUPPORT MANAGER
eGAUGE

the software can be configured to apply the CT to the 
correct line without having to physically relocate the CTs.

We recommend this method be used in addition to 
other commissioning techniques on all retrofit energy 
meter installations to ensure correct readings and avoid 
problems that may require revisiting and inspecting the 
installation. SPW
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Keep solar systems constantly 
connected online for ROI accountability

Reduce project costs with shared-rail roof mounts

Solar installers that ensure their customers’ solar systems 
are always connected to a data network deliver peace 
of mind and value to homeowners. In contrast to utility-
scale solar, individual homeowners do not stand to lose 
out on millions of dollars in ROI when their solar systems 
underperform, but that doesn't mean homeowners are OK 
with the risk of system underperformance.

Homeowners are still at risk of losing promised benefits 
of solar when their systems do not perform as intended. As 
an industry, we disappoint the homeowner at our own peril. 
Advanced solar systems are essentially internet-of-things 
(IoT) appliances that allow remote diagnostics, software 
updates and performance monitoring. These always-
connected IoT appliances allow solar homeowners (and 

their installers) to 
know exactly how 
much energy they 
are producing and 
alert them when 
something is amiss. 

Enphase solar 
installers can now 
offer their customers 
a new level of 
confidence and service by including the IoT-grade Enphase 
Cellmodem-M1 cellular communications device with every 
Enphase system they install. A constantly connected solar 
system gives everyone peace of mind. SPW

PETER LUM
TRAINING MANAGER
ENPHASE ENERGY

Residential solar installers can reduce labor and material 
costs by using shared-rail systems. Racking prices have 
come down in the last five years, and a focus has been on 
rail-free systems to reduce costs further. But these systems 
have yet to deliver the savings installers hoped for and 
instead created a steep learning curve. However, shared-
rail systems have reemerged to provide a happy medium 
by using traditional rails while reducing materials.

Shared-rail systems have been around since 
residential solar gained popularity. Shared-rail and rail-less 
systems attach to roofs similarly, but the former requires 
less precision. With shared-rail, installers have a rail as a 
foothold on steeper roofs and another to manage wires. 

Shared-rail systems can be trickier to install. They have 
limited grounding options and work only on certain roof 
types and layouts. 

Racking manufacturers have started using standard 
racking systems to also work in a shared-rail layout, with 
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minimal differences in hardware. 
Since many roofs are rectangular in shape, a landscape 

orientation can fit more panels. However, designing an array 
in landscape can sometimes double the material cost of 
racking — not to mention labor. Installers will avoid landscape 
orientation, despite customer preference and increased 
power density.

Three concerns that Everest Solar Systems hears from 
homeowners is cost, risk and aesthetics. Shared-rail options 
directly impact all three of these concerns. By reducing 
materials and labor, shared-rail systems can make solar 
proposals more competitive and attractive. With fewer 
penetrations in a roof there is a reduced chance of leaks. 
With less materials on the roof and hidden rails in the shared 
system, aesthetics improve and installers can use standard 
mill aluminum instead of higher priced dark black rails. All 
these factors make shared-rail an easy system to reduce labor 
and material costs on the roof. SPW

JOHAN ALFSEN
SENIOR DIRECTOR OF PRODUCT MARKETING
EVEREST SOLAR SYSTEMS

Design solar systems collaboratively 
for maximum customer buy-in

Many salespeople like to show up to customer meetings 
prepared with information on the company, the value of solar 
and the array that is best for the customer's home or business. 
It's a great way to show that you have done your homework 
and that you are not going to waste the customer's time. 

However, this approach can actually work against the 
salesperson. By having the details of the system worked out in 
advance, you create an adversarial relationship between the 
salesperson and the customer. At some level, the salesperson 
is trying to convince the customer of the value of their company 
or of their design. 

Alternatively, a salesperson can take a questions-first 
approach to the meeting. You first go deep, taking the time to 
understand the customer's goals, concerns and even fears. 
Next, you can tailor the message about the benefits of solar 
and why they should choose your company for installation to 
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the customer's unique situation. Finally, 
you can design the solar array on the 
spot, right in front of the customer — 
highlighting how the array fits into their 
unique objectives and closing a truly 
collaborative sale.  

This technique takes time and 
requires that you are experienced 
enough to build trust without the benefit 
of a binder with information. But when 
it's done well, designing systems with the 
customer can be far more effective than 
using a standard sales pitch. SPW

PAUL GRANA
FOUNDER
FOLSOM LABS

Crimp DC connections correctly 
to avoid unnecessary downtime
Ginlong Solis has seen multiple issues 
with DC inputs to its inverters. In the 
past, we have taken responsibility for 
DC issues that our inverters reported 
by providing RMAs, performing 
firmware upgrades, changing out 
internal components and more. 
One particular customer was having 
problems regardless of how we 
attempted to resolve this issue. 
We performed all of the above and 
exhausted our remote troubleshooting 
efforts. At that point, we dispatched a 
technician to the site to determine the 
cause of the issues. 

The customer reported that 
the inverter had multiple arc faults 
throughout the day and then it would 
have some level of underproduction, 
but the client never investigated the 
roof thoroughly. Upon our arrival, we 
found that the DC connectors on the 
home runs on the roof were melting. 

They somehow stayed together 
in some cases, but they were 
creating a potentially hazardous 
condition on the roof with exposed 
DC connections lying around 
unprotected. We discovered that 
the subcontractor had used male 
DC pins inside both the male and 
female sides of the connector. 
These pins would just barely touch, 
which is what would cause the arc 
faults, and they would generate 
a lot of heat that would melt the 
connection and cause a bigger arc 
before disconnecting.

Upon inspecting the rest of 
the field-made DC connections, we 
found they were all done the same. 
After replacing the connectors, 
we had no more issues on the 
site, but both the customer and 
Ginlong spent a lot of time and 
effort resolving a straightforward 
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issue that should never have happened. The 
contractor was using untrained labor to make 
these connections — someone who didn't 
understand the basics of using the proper 
connection components. 

Our pro tip is twofold: First, check 
your field-made DC connections prior to 
troubleshooting any other equipment. That 
should resolve any issues the inverters are 
reporting. The inverter is usually not the 
symptom; it’s one of the tools to help diagnose 
the issue. Second, make your DC connections 
correctly and use trained subcontractors familiar 
with building PV systems. SPW 

AUSTON TABER
SENIOR SERVICE ENGINEER
GINLONG SOLIS

DOUGLAS GRUBBS
APPLICATIONS ENGINEER
MORNINGSTAR CORPORATION

Connect solar controllers in parallel to 
meet high power charging requirements
Large off-grid solar and battery backup 
PV systems often require greater 
charging than a single controller can 
provide. To meet high power charging 
requirements, several solar controllers 
can be connected in parallel to a 
battery bank with each controller 
connected to its own separate PV 
subarray. 

For MPPT controllers, MPPT 
tracking of each subarray is preferred, 
as there is less impact with voltage 
mismatches. In addition, failure with 
one controller will not affect the 
solar production from the rest of the 
array. Another consideration is that 
BOS requirements for larger arrays 
can be more challenging. Therefore, 
multiple solar controllers with separate 

subarrays should be considered not only 
feasible, but optimal.

When using parallel solar 
controllers, the battery must be 
sized to handle the combined 
charging current as recommended 
by the battery manufacturer. 
It's also important to note that 
each controller will have its own 
separate solar array, with each 
array configured in accordance 
with the solar controller 
specifications. 

Morningstar’s TriStar and 
TriStar MPPT controllers’ voltage 
regulation is accurate enough to 
synchronize and coordinate the 
charging regulation for parallel 
operation without the need for 
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Look at more than cost-per-watt 
for high-performing modules

intercommunication. The controllers will transition to and from 
the different charging states at approximately the same time if 
all of the following conditions exist:

• All of the controllers are set with the same charging profile.
• A common battery voltage sense is connected to each 

controller. 
• A battery remote temperature sensor (RTS) is used with 

every controller. 

During absorption (or boost) charging, the parallel 
controllers will start limiting the voltage at approximately the 
same time, since they will all be sensing the same voltage 
and have the same charging profile. The controllers may end 
absorption charging at slightly different times, but this will 
typically be of little or no consequence. 

The monitoring of the system in Figure 2 shows that the 
charging can alternate between the controllers. However, the 
total combined charging will fully charge and maintain float. SPW

Figure 1: Basic wiring 
diagram for 2 TriStar MPPT 
controllers in parallel

Figure 2: Power from TS-
MPPT #1(Orange), TS-MPPT 
#2 (Blue); Total (Grey)

Figure 2.

Figure 1.

The simplest and most common metric used 
to evaluate solar modules has been their cost 
per watt. But as the solar industry matures, we 
understand there are more important factors that 
affect long-term performance and the ROI of a PV 
solar system. 

Module efficiency
Efficiency is a direct measure of how much energy 
you can obtain from a given area or how many 
kilowatt-hours you can extract from a roof. There 
are many ways to increase wattage of a module, 
including increasing its physical size. But the only 
way to increase module efficiency is through R&D 
investments at the cell and materials level. 

With roof constraints often a barrier to 
meeting increasing energy demand from 
homeowners, efficiency should play a key role in 
maximizing useable roof space. Higher efficiency 

panels deliver more kilowatt-hours 
to the customer, with a greater ROI. 

An added benefit to installers: using 
modules with higher efficiency and performance 
can result in fewer modules needed overall, 
reducing labor and BOS costs.

Temperature coefficient
The nameplate power rating of a PV module is 
taken at 77° F, and power starts to decrease as 
cell temperatures rise above 77° F. The amount 
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of power lost above 77° F is directly 
correlated with a module’s temperature 
coefficient. 

The lower the temperature 
coefficient number, the better that 
module will perform as temperatures 
increase. This is important in all 
regions, not just hot climates. When the 
sun is shining, rooftop temperatures 
can easily exceed 77° F even with 
ambient temperatures below 50° F. 

DAN GLASER
SALES ENGINEER
PANASONIC

You can compare the temperature 
coefficient of various panels by their 
respective data sheets. However, to fully 
realize the extra kilowatt-hours (and higher 
ROI) achieved from a better temperature 
coefficient, advanced software platforms 
should be used for a detailed analysis.

Warranty
Quantifying the value of a solar panel's 
warranty is sometimes difficult. The 
company standing behind a long-term 
warranty should be the first point of 
scrutiny. Just because a company offers 
a 25-year warranty doesn't guarantee 
it will be around to honor it. For a 
minimum 25-year investment, installers 
and homeowners should choose a 
manufacturer that is financially healthy, 
stable and brings a longstanding 
reputation for product quality and 
customer service. 

The warranty performance 
guarantee is also important. The 
difference in power production 
between an 80% and a 90% 
performance guarantee, stretched 
over 25 years, can add up to 
thousands of dollars of electricity 
generation. This will have a 
significant impact on project ROI and 
can be the difference between a 
smart and disappointing investment.

Panasonic high-efficiency 
HIT solar modules provide one of 
the world’s lowest temperature 
coefficients and degradation rates, 
backed by a complete 25-year 
warranty. SPW

Use relaxed fire pathway codes 
to build bigger arrays on roofs
A few years ago, many solar installers were caught 
off-guard when code updates introduced fire setbacks 
and pathways for roof-mounted PV installation. 
Building departments in California, Arizona and other 
states enthusiastically enforced requirements for 3-ft 
setbacks from the ridge and two pathways up each 
roof surface with PV for most residential systems. 
These requirements were intended to help firefighters 
vertically ventilate roofs during a fire. 

Thankfully, the code did allow local fire chiefs 
to waive setbacks and pathways entirely if vertical 
ventilation would not be used. In recent years, a 
growing number of fire chiefs have determined that 
vertical ventilation is inferior to horizontal ventilation 
for clearing smoke, fumes and heat in a fire. As a result, 

Dennis Schroeder/NREL
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JEFF SPIES
PRESIDENT, PLANET PLAN SETS;
CODES/STANDARDS CHAIR, 
CALIFORNIA SOLAR AND STORAGE 
ASSOCIATION

Prolong the life of flooded deep-cycle batteries 
with regular monitoring

significant variations exist nationwide 
in implementation of pathways and 
setbacks. 

Some fire officials waive setbacks 
and pathways entirely, others modify 
the rules to be less onerous, while 
some very conservative AHJs impose 
even more stringent requirements.

The latest International Codes 
(I-Codes) have officially relaxed the 
requirements. Now most residential 
projects only require an 18-in. ridge 
setback and a single pathway up each 
roof surface. These new “modified 
setbacks and pathways” went into 

effect in California in July 2018, and 
solar installers rejoiced in the ability to 
reclaim valuable space for larger PV 
systems.

There are four major variables that 
dictate whether a roof qualifies for the 
relaxed setbacks and pathways:
1. Percentage of roof coverage by PV
2. Access of pathway location from 

adjacent roof surfaces (including 
step-up dimensions)

3. Location of the PV array on the 
house (street or driveway-side 
access is best)

4. Presence of fire sprinklers

While there are more variables to 
consider, I estimate 75% of residential 
PV installations will benefit from these 
relaxed setbacks and pathways, 
allowing larger PV systems to power 
ever-growing electricity loads. SPW

Flooded deep cycle batteries are durable 
and offer exceptional cycle life. To perform 
at their best, these batteries should be 
cycled regularly and charged at the proper 
voltage and adequate charge current. These 
conditions may not always be met as the 
charge source — often a solar array — may 
not generate sufficient power to bring the 
battery bank to a full state of charge. Over 
time, deficit cycling and inadequate charge 
current can cause an imbalance of charge, 
loss of capacity and possible cell failure.

To avoid these situations, it's important 
to regularly monitor the condition of the 
batteries. The best method is to test and 
track the specific gravity in each cell using a 
standard hydrometer or refractometer. These 
readings will provide an indication of state 
of charge as well as any charge imbalance, 
cell failure or sulfation. Adjustments to 

charge voltage and charge time may 
be necessary as seasons and daylight 
hours change throughout the year.

Testing specific gravity will provide 
confirmation that the battery bank has 
reached full charge, indicate that all 
batteries in the bank are balanced and 
charging evenly, identify weak or failed 
cells that are no longer accepting a 
charge and determine if a corrective 
equalization is necessary.

Loss of capacity, charge imbalance 
and low specific gravity readings are 
indicators of sulfation. Periodically, a 
controlled overcharge may be used 
to balance each cell in the battery 
bank and remove any sulfation build-
up. This maintenance procedure is 
referred to as a corrective equalization, 
and frequency will vary by system 
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due to factors such as operating 
temperature, frequency of cycling 
and depth of discharge. 

Many charge controllers 
offer schedules or automatic 
preventative equalizations. Rolls 
Battery recommends performing 
this step only as required to prevent 
unnecessary deterioration of 
oxide paste in balanced, healthy 
cells. Always refer to the battery 
manufacturer’s recommendations for 
charging, care and maintenance. SPW

JEFF MYLES
MARKETING MANAGER
ROLLS BATTERY ENGINEERING

MILTON NOGUEIRA SR.
BUSINESS DEVELOPMENT MANAGER
ROOF TECH

The approximate state of charge at various specific gravities at 25° C (77° F).

Revisit installation basics for successful 
rooftop arrays
Never underestimate the importance of understanding a 
product by reading its installation instructions. Not only is it 
a code to go by, but if anything goes wrong, an installer who 
hasn't followed the instructions is liable and will be at fault.

When using drivers for fixing solar hardware, avoid high-
speed and high-impact drivers. Most of the new bonding 
designs include a bonding pin, normally top-down clamping. 
Setting the nuts and bolts with a high-speed and high-impact 
driver can damage the PV frame and over-torque the set. 
That can cause the stainless-steel hardware to seize, making 
it very difficult, expensive and time consuming to replace.

At Roof Tech, we are seeing an increase of direct-to-
deck installations. On a 2x4 rafter, the 5/16-in. lag must reach 
the center-middle-third of the plank. That is a challenge, 
because if the lag is fastened outside that area, it can result 
in no structural value for the array and possibly also damage 
the rafter by splitting it, compromising the integrity of the 
roof structure.  When using engineered hardware for direct 
decking installs, make sure the testing has been done 
according to a standard and at an accredited facility.

If you have to address modules on the middle of the 
array, please don’t walk on them. Know that heavy point 
loads can seriously damage the PV cells. Make a plywood 
platform so you can distribute the load evenly. SPW

Installation SPECIAL SECTION - SPW 03-19 v6 FINAL.indd   68 3/20/19   1:54 PM



                    3 • 2019       SOLAR POWER WORLD 6 9

LENNIE MORENO
CEO
SOLARGRAF

Switch to using software on 
manual processes to stay relevant

Adjust module tilt to minimize inter-row shading losses 

As millennials rapidly move toward a 
generational take-over of most small 
and medium home improvement 
businesses, technology is taking a 
much more important space in their 
everyday tasks. This should be a 
wakeup call for all solar contractors: 
If you’re looking to properly scale 
your solar installation or solar sales 
company but not using a cloud 
platform, you must rethink your current 
processes and arm yourself with the 
industry’s leading technologies. 

Software solutions can cut down 
on soft costs, automatically organize 
tasks, confirm if a project is viable 
in seconds and help shorten project 
timelines.

In an ideal world, a contractor 
would get a new lead from a lead 
aggregator, then from that one lead 
would design the array and vet the 
viability of that house within seconds. 
Software would automatically create 

a quote ready to sign in front 
of the customer or remotely. 
If a client required financing, 
the same platform could 
have the loan documents 
ready and get the customer 
approved on the spot. 
From that moment on, 
the contractor could 
schedule the final site 
assessment, order 
their permit set and 
obtain the engineering 
stamp. All the while, 
software would keep the client updated 
automatically about what is happening 
with their project. 

Dear solar installation companies, 
this ideal world exists and is currently 
available on the market. The most 
important thing is a company’s 
willingness to adapt to change, re-
condition past behaviors and embrace 
new technology. When looking at the 

Fortune 500 list every year, studies 
have shown that the companies staying 
at the top are the biggest investors in 
research, development and technology, 
while the ones slowly falling down are 
the ones accepting the status quo. SPW

Tilted PV panels cast shadows 
on rows of modules behind them, 
necessitating a gap between rows 
to minimize the effects of production 
loss due to shadows. Here are a few 
ideas to mitigate the impacts of this 
phenomenon on your PV installation:

Reduce the tilt of your south-facing 
array. For peak energy production on 
a per-module basis, PV modules have 

an ideal incident angle with solar rays 
emanating from the sun. For some 
installations, however, it may make 
sense to reduce the tilt of the modules 
to a less optimal incident angle. Though 
this means less production on a per-
module basis, it can mean a significant 
increase in the daily unshaded 
collection time for the array. This gain 
in effective collection time can offset 
the losses caused by a sub-optimal tilt 

for the module itself. Consider hiring 
a qualified PV design professional or 
using software dedicated to modeling 
and analyzing a system’s performance 
at a different tilt angle and inter-row 
spacing.

Locate your system on a south-facing 
slope. Even a 5° inclination can have 
a marked impact on the amount of 
inter-row spacing required. This can 
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significantly increase the number of modules that 
can fit in a given area.

Consider three-in-landscape or four-in-landscape 
monoslope installations. Coupled with a low tilt, this 
strategy can reduce inter-row spacing significantly 
on a given installation since modules on the same 
structure and slope don’t require significant spacing 
between them. This can be particularly effective if 
you can gradually elevate the anterior monoslope PV 
structures as you work your way north through the site.

There are no one-size-fits-all PV module or racking 
solutions for optimizing a PV installation’s performance. 
Make sure to study the site, and select the products that 
best suit the geography, topography and engineering 
constraints of the installation site. If necessary, consider 
employing the help of a PV design professional to help 
you navigate the myriad options and select and design a 
system that will meet your objectives. SPW

PETER ABOU CHACRA
ENGINEERING CONSULTANT
SUNMODO

Solve quality issues  to improve installation business
According to our internal data, over 30% of solar 
installations are quality deficient. Process improvement 
experts believe this leads up to 40% of capital outlays 
in contractor and construction businesses to wind up 
as waste. As the solar industry continues to mature, 
quality issues once overlooked could soon be the 
difference between success or failure. While the idea of 
taking on quality issues may seem daunting for already 
overworked operations managers, small, incremental 
efforts can add up to a big difference.
• Step 1: Documentation and discovery 

The first step on your journey should be to 
document your business processes. Process maps 
are an extremely useful tool to document existing 
processes. As you discuss your company's internal 
workings with your team, you might be surprised 
to immediately discover low-hanging fruit ripe for 
improvement.

• Step 2: Prioritization 
To get the most out of your investment in 
quality, prioritization is key. "Cost of poor 
quality" calculators like Sustainabilist's 
SunKaizen widget are a helpful way to 
identify which process errors are costing your 
business the most. Pareto charts provide a 
valuable way to rank and visualize how your 
improvement efforts create compounding 
results.

• Step 3: Root cause analysis 
Next, identify what’s causing your quality 
problems. Root cause analysis tools like the 
Ishikawa diagram and the "5 whys" can help 
structure your brainstorming. These tools 
allow you to dig deeper to discover what’s 
really causing a problem.
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If your quality improvement work hits a roadblock, it might be 
time to phone a friend. By and large, the cost of hiring a process 
improvement expert pays itself back through improved quality. If 
hiring someone just isn’t in the budget, software solutions like the 
new SunKaizen platform provide small to mid-sized contractors with 
a digital process improvement coach that can help prioritize work.

Setting aside time to root out process problems at your 
organization needn’t be overwhelming. Just a little daily or weekly 
effort will help root out pesky problems that waste time. In the end, 
you’ll end up less stressed and more knowledgeable about all the 
finer details of your organization’s processes. SPW

JASON TRAGER
MANAGING PARTNER AND FOUNDER 
SUSTAINABILIST

Install MLPE to comply with rapid shutdown requirements

Module-level power electronics (MLPE) 
are the perfect solution for complying 
with NEC rapid shutdown requirements. 
First, MLPE are capable of meeting 
both NEC 2014 and new NEC 2017 
rapid shutdown codes. As of January 
1, 2019, NEC 2017 requires that rooftop 
PV systems’ conductors within an 
array’s 1-ft boundary must be reduced 
to 80 V or less within 30 seconds of 
rapid shutdown initiation. This update 
calls for module-level rapid shutdown 
of solar systems instead of NEC 2014’s 
array-level shutdown requirement.

MLPE add-on/retrofit models or 
module-integrated “smart modules” 
are ideal for meeting NEC 2017 as 
string-level shutdown solutions alone 
are not sufficient to limit voltage within 
the 1-ft array boundary. Integrated 
smart modules reduce installation 
time for meeting NEC requirements. 

Plus, with the 
ability to add 
functionality, 
such as 
module-level 
monitoring, 

to reduce maintenance 
time and optimization to 
increase energy yields, 
MLPE bring the option of 
adding more features as 
needed.

When installed 
according to 
manufacturer 
guidelines, the 
standard practice of 
shutting down AC 
power to PV systems 
prior to safety and 
maintenance activity 
on arrays does not change with 
MLPE. When MLPE equipment and 
inverters receive AC power from the 
same breaker and that breaker is 
shut down, MLPE drop the outputs 
of all module leads to ensure the 
array remains below code-specified 
voltage limits within 30 seconds. In 
addition to this automatic shutdown 
function under AC loss, some MLPE 
also provide manual activation of 
rapid shutdown features specifically 
for maintenance purposes.

TIFFANY DOUGLASS
DIRECTOR OF MARKETING
TIGO ENERGY

With the latest NEC compliance, 
manual and automatic shutdown 
activation and additional features, rapid-
shutdown-compliant MLPE can greatly 
increase peace of mind and ease for 
safety personnel, solar system owners 
and installers alike. SPW
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reDesigned

reDesigned for Speed

reDesigned for Simplicity

reDesigned for Scale

Design your residential and 
commercial projects with ease in 
our newly streamlined platform.

Fill commercial roofs with  
megawatts of modules in under 

10 seconds. Check the estimated 
production immediately.

Manipulate multi-megawatt 
systems in real time, designing 
projects up to 15 MW effortlessly.

Sign up for a preview at www.aurorasolar.com/demo

Leading solar contractors use Aurora software to design and sell better solar. 
We rebuilt our CAD engine from the ground up to help you focus on what matters most: satisfying customers. 
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TM

TM

cable assembly
combiner box 
external fuses 
re-combiner

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

NO combiner boxes
NO field o&m 
NO torquing
NO cable trays
NO trenches
NO re-combiners
NO custom power stations

Combining the function of: 

imagine... 

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