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Fall is my favorite time of the year, and I know when those 
auburn leaves arrive, Solar Power International isn’t far behind. 
This year, the whole SPW team will travel to Anaheim to offer 
readers complete coverage. We’ll also honor the 2015 Top 500 
Solar Contractors at our annual Gala, interview industry leaders 
at Solar Speaks Live inside the Unirac booth and meet with 
many friends and fellow professionals on the tradeshow floor. 
It’s such an exciting time! 

We’ve developed this issue as a complement to your 
SPI experience. For starters, we detail the 2.4-MW array 
on the Anaheim Convention Center (make sure you get a 
tour!) installed by Borrego Solar. Articles on the Professional 
Women in Solar Group and Start-Up Alley round out your 
introduction to the show. To get the most of our live SPI 
coverage, sign up for our e-newsletters at tinyurl.com/
SPWnewsletter and follow us on Twitter @SolarPowerWorld.

A topic you’re certain to hear about at the tradeshow 
and practically everywhere else is solar paired with storage. 
Not sure where the market is headed? A bit fuzzy on the 
technical details? Curious about the types of storage 
available? We have you covered with a special section on 
inverters and storage.

Also inside, Wiser Capital encourages developers to go 
after the mid-scale commercial market armed with data. 
Velocify tells solar salespeople to keep calling their leads—

it will be worth the effort. REC Group explains floating 
arrays. An expert from Schletter talks about the 

company’s first tracker for the U.S. market. STJ 
Corporate Recycling asks developers to clean 
up their projects. And more!

Make sure you visit with Solar Power 
World during your SPI trip. We’ll be at 
booth No. 243. See you there! SPW

Associate Editor Steven Bushong
sbushong@wtwhmedia.com

@Solar2Steven
@SolarPowerWorld
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following 22 days. By comparing performance 
in these four specific KPIs (key performance 
indicators), Velocify was able to evaluate each 
company’s effectiveness in responding to 
online leads, a proxy for sales performance.

Velocify paired the results from the 
study with its earlier research—where the 
progression of millions of leads were studied—
and has provided tips for improving the solar 
sales process.

Lesson 1: Stake your claim, quickly
When it comes to the speed of responding 
to prospective solar customers, faster 
is better. Calling a new lead within one 
minute increases conversions by 391%, 
according to Velocity. Research conducted 
by Zogby revealed that most prospects 
expect to receive a callback within 24 hours. 
Furthermore, almost 70% of prospects 
believe the first company to call them has an 
advantage over the competition.

Still, given that every form submitted by 
the secret shoppers required a phone number 
and e-mail address, a full 19% of online 
requests for quotes never received a response 
of any kind. Considering the significant 
amount of marketing investment that can go 
into generating solar leads, researchers were 
surprised to wait weeks for a call, or never 
receive one, from 40% of solar companies.

While responding within hours is clearly 
better than responding within days, previous 
Velocify research has shown that the 
likelihood of conversion drops considerably 
when responding to inquiries later than an 
hour after submission. Therefore, companies 
that take longer than an hour to respond are 
leaving money on the table and could benefit 
from decreasing the time it takes to respond.

Shedding light on the solar sales process—
and how it can be improved

Velocify, a provider of cloud-based sales 
software, recently turned its attention to the 
solar industry with a study detailing best practices 
for solar sales. As part of the study, it secretly 
tested the responsiveness of sales teams at 
residential solar installation companies. 

The results showed that companies are letting 
opportunities slip through the cracks by failing to 
respond to all qualified leads by phone or e-mail—
and enough times to gain traction. In addition, 
many solar companies waited days or weeks to 
respond to interested buyers, putting them at a 
severe disadvantage compared with companies 
that were able to respond within minutes.

About the study
Velocify conducted a solar secret shopper 
study by filling out multiple online lead forms 
for 30 residential solar installation companies. 
Researchers then tracked how quickly these 
companies responded by phone and e-mail, and 
how many response attempts they made in the 

Velocify research shows persistence 
pays off. The optimal number of calls a 
saleperson should make to a lead is six.  

C
u

m
u

la
ti

ve
 P

er
ce

n
ta

g
e 

o
f 

C
o

n
ve

rt
ed

 le
ad

s

Number of Call Attempts

The Optimal Number of Calls

Velocify Marketing

For additional product 

information on the cloud-based 

sales software, visit Velocify at 

velocify.com.
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Distribution done right.
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them succeed. With over 25 years of experience, and 
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world, we bring you reliable industry insights, best-in-
class products, and the fastest, most accurate, and most 
responsive customer service – all from a single source. 
BayWa r.e. is distribution done right.

BayWa r.e. is fast becoming the world leader in solar PV, 
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Lesson 2: Follow-up matters—
to a point
When it comes to persistence, it might 
seem rational to make as many contact 
attempts as necessary until contact is 
made. One could also argue that after 
a couple of failed attempts, resources 
should be diverted to more optimal places. 
According to previous Velocify research, 
the answer is somewhere in between.

By looking at data on the 
progression of millions of prospective 
customers, Velocify uncovered that the 
optimal number of call attempts is six. 
The reason is that 93% of prospects that 
eventually convert have been contacted 
by the sixth call attempt. When solar 
companies continue to dedicate 
resources into contacting the remaining 
7%, they experience the effects of 
diminishing returns and run the risk of 
being perceived as overly aggressive. 

Yet 77% were not persistent enough 
with four calls or fewer, which research 
confirmed was too few to maximize the 
likelihood of a sale. And just as calling 
too frequently is a waste of resources, 
calling too infrequently can be a costly 
error. By failing to put enough effort into 
contacting prospects quickly and with 
optimal frequency, sales organizations 
could be missing out on an easy, cost 
efficient best practice to improve their 
overall sales conversion.

Velocify also found that the optimal 
e-mail strategy is to respond within 20 
minutes and to send five e-mails over a 22-
day period. When solar companies were 
put to the test, researches received the 
optimal number of e-mails from just 5% of 
the companies. Considering the low cost 
and ease of sending e-mails, it is surprising 
that solar companies are not being 
persistent enough when communicating 
to potential buyers via e-mail.

Lesson 3: Use all of your tools
Requesting a quote is a buyer’s way of telling a 
solar sales team he is interested in purchasing 
a residential installation, so it is important 
for businesses to respond promptly to these 
qualified leads in every way possible.

In looking at how well-versed sellers were in 
using multi-channel communications, only 46% 
of companies placed at least one phone call and 
one e-mail to the researchers. With the increased 
use of e-mail auto-responders, it is surprising that 
a higher percentage of inquiring buyers did not 
receive an e-mail within seconds or minutes of 
quote request. While an e-mail might not seem 
as powerful as a phone call when responding to a 
quote request, the importance of prompt e-mail 
response should not be overlooked. SPW

When it comes 
to following 
up with a lead, 
Velocify research 
shows speed 
matters—a lot.

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

Can your company do better than this? 

Velocify research showed disappointing sales follow-through at residential solar companies. 

• 19% of online requests for quotes 
went unanswered

• 40% of companies waited weeks or 
never made a call to interested buyers

• 77% of installers did not meet industry best 
practices for persistence, making four calls 
or fewer

• 95% of buyers receive three or fewer e-mails

• 54% of companies failed to reach out 
by phone and e-mail, even when they 
had contact information
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The mid-scale commercial solar market, 
especially projects under 1 MW, is an area ripe for 
disruption in the solar industry but has notoriously 
been one of the toughest to successfully navigate. 
For the past few years, both the number of 
residential and utility scale commercial projects 
have ballooned, while the middle market 
lagged behind. It’s easy to understand why large 
companies like IKEA or Wal-Mart make a good 
prospect—with their reliable public debt ratings 
and logical approach to risk assessment. The same 
cannot be said for the mid-scale market, which 
still has a certain “wild west” feel and suffers from a 
bevy of misconceptions, particularly when it comes 
to knowing how to decrease costs and make solar 
accessible to companies at this level.  

Identifying good clients
For solar installers, developers or investors 
wanting to get involved in the mid-scale 
commercial market, identifying what companies 
or facilities even make up that market can be a 
convoluted process. It’s an area full of unrated 
facilities, and assessing what makes up a risky 
project in the space versus a 
sustainable one is unclear. If 
the company can’t take the tax 
credits, or afford the upfront 
capital, then any project under 
1 MW in size is usually difficult 
to even get off the ground 
because financing is tough 
to secure. The combination 
of these gray areas of how to 
assess the risk of an unrated, 
mid-size facility and lack of 
financing are significant barriers to entry for just 
about anyone involved in the deal. 

To access the market, start by seeking out 
facilities that have long-term potential; consider 
clients like manufacturing and distribution 
centers or wineries and homeowner associations. 
Even as markets change, these facilities are likely 
to retain their use types, thereby decreasing risk. 
Facilities with high turnover, such as retail spaces 
or multi-tenant offices should be minimized 

(with some exceptions, such as anchor tenants 
in long-term leases). These projects can 
be difficult right from the get-go, given the 
likelihood that the facility or tenant will end up 
switching hands sooner rather than later. 

With mid-sized projects every factor must 
be assessed to gauge risk. Facility specifics 
such as roof age and orientation, as well as 
current utility rate and tariff structures, come 
into play when determining project viability. 
Financiers are looking at the panel and inverter 
manufacturers’ ability to stand behind their 
equipment warranties. They are also seeking 
installation partners with the financial strength 
to support their workmanship warranties. The 
key to cracking open the market is to find 
strong partners while streamlining assessment 
so that projects can be completed efficiently. 

Developing standards
The problem with so many unrated facilities 
in the mid-scale commercial market is that, 
historically, there hasn’t been a simple way to 
assess risk. Yet the broad range of potential 

solar facilities is astounding—
everyone from non-profits to 
regional chains to mom-and-
pop businesses could benefit 
from solar—but how do you 
vet them? 

Transparency into these 
projects is desperately needed 
if the solar community wants 
to truly capitalize on such 
a significant market. Wiser 
Capital’s Wiser Solar Asset 

Rating (WSAR) uses an automated process 
to calculate the bankability and risk of a solar 
project by assigning a score (similar to a FICO 
score) to help bring investors, developers and 
facilities together to understand the viability of 
a potential project. And if it’s not viable, it’s just 
as important to help understand why, so that 
advancements can be made in the future with 
some sort of logical methodology in place. While 
Wiser Capital isn’t the only scoring tool for solar 

Don’t fear the mid-scale market

Megan Birney

Megan Birney is director of strategic 

affairs at Wiser Capital

Facilities with high 
turnover, such as 
retail spaces or 
multi-tenant offices 
should be minimized.
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projects, it is the only one 
tailored to unrated offtakers 
with projects in the small- to 
medium-scale range. 

This sector is also facing 
questions from investors 
about long-term operations 
and maintenance 
(O&M). The 
facilities aren’t 
large enough 
to warrant a 
dedicated staff, 
but ongoing 
performance is 
vital to solidifying 
investor returns. 
Through long-
term solar service 
plans, owners 
and financiers can 
gain confidence 
that performance and returns 
will meet expectations. As such, 
companies dedicated to O&M 
are popping up across the nation. 
One such company is True South 
Renewables. According to the 
company’s CEO, Rue Phillips, 
“A good and solid maintenance 
plan on any solar asset has an 
unquestionable positive impact 
to the system’s performance and 
longevity. Annual costs of such 
maintenance are always offset 
by increased performance and 
lower repair costs.” To help ensure 
O&M, companies like True South 
work with key codes and standards 
committees, such as the NREL, 
Sandia, IEC and ASTM, to develop 
and implement best practices in 
the field, making commercial solar 
investment more appealing and viable 
with set standards.

A harmonious solution 
A synagogue in California felt the 
moral imperative to switch to solar but 
couldn’t make the economics pencil 

with a capital purchase. Using proprietary utility 
rate analysis and solar array optimization software, 
Wiser Capital was able to design a system that 
saved them money in the first year, with no 
upfront capital. Additionally, by leveraging the 
WSAR score, the synagogue was able to identify 
an internal investor that made the project even 

more appealing. 
Within nine 

months of Wiser 
Capital getting 
involved, a 56-kW 
system was installed 
at no cost to the 
synagogue, which 
covers 80% of their 
annual electricity usage 
and decreases their 
total cost of energy by 
about 5%. While their 
first year savings aren’t 
astronomical, they are 

significant to this nonprofit where every dollar 
not spent on operations can go to services like 
food for the homeless and subsidized preschool 
for children in need. Importantly, their PPA rate is 
fixed for the 20-year term, giving certainty to the 
synagogue and allowing them to avoid planned 
increases from their local utility company. 

Imagine, as a developer or installer, being 
able to have originally approached this situation 
not only with the understanding of your 
piece of the puzzle, but also an insightful and 
accurate look into the entire lifecycle of the 
project. This transparency and standardization 
makes it easier to demonstrate the potential for 
solar to this newly opened market. 

The mid-scale commercial market is 
poised for a solar revolution. Eventually, 
more standards will fall into place and larger 
installation and development companies will 
take the lead on establishing practices that 
turn unrated facilities into the goldmines they 
have the potential to become. As the buzz 
about solar benefits continue and the demand 
for transparency in this mid-size market 
increases, those that intelligently know how 
to bring investors, facilities and developers 
together are going to be the ones that reap 
the rewards. SPW 

How to be wiser 

Similar to a business credit score or 
a corporate bond rating, the Wiser 
Solar Asset Rating (WSAR) score 
provides a benchmark for easily 
assessing commercial-scale solar 
energy project and investment risk.

Specifically, it incorporates 
standardized and independent 
solar analytics and PV industry 
performance metrics, project 
development, legal and policy 
risk, banking and financial industry 
credit standards and other factors 
that drive the likelihood that an 
investor will achieve their desired 
rate of return. Key details include: 

• Creditworthiness of off-taker 
• Integrator quality and capacity 

to warranty workmanship
• Equipment quality, warranty 

strength and manufacturer 
financial strength

• Title review of host and ability to 
perfect and protect title to asset

• Anticipated energy 
production

• Operations and maintenance 
costs and exposures

• Policy and development risks

The score is comprised 
of more than 80 factors that 
combined can equal 1,000 
points. The score can be used 
to track the progress of a 
project, allowing stakeholders 
to understand the viability of 
a project before committing 
significant resources. 
Eventually the score is used 
to determine bankability.

A good and solid 
maintenance plan on 
any solar asset has 
an unquestionable 
positive impact to the 
system’s performance 
and longevity.
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Dangerous bill
Lansing, Michigan
Senate Bill 438 would require solar owners 
to buy all the electricity they consume 
from the utility at retail rate and earn only 
the wholesale rate for electricity they 
supply to the grid. In effect, solar advocates 
say they bill would double the payback 
period for solar systems. The state’s largest 
utility, DTE Energy, said solar is a mature 
industry and should not get incentives.

Prohibitive complexity
Carson City, Nevada 
A filing by utility NV Energy to create new 
payment rates for system owners is 500 
pages with nine tariffs—a complicated 
document that could ruin the rooftop 
solar industry in the state, Bryan Miller, 
vice president of Sunrun, told the Review-
Journal. “This is the most extreme anti-
solar proposal anywhere in the country,” 
Miller said. 

Welcomed support
Boston, Massachusetts
With solar development stalled in 
171 cities, Governor Charlie Baker 
filed a bill that will raise net-
metering caps from 205 MW to 445 
MW, letting projects move forward. 
SEIA commended Barker’s action 
but raised questions about the long-
term effects of the bill, saying it 
undervalues distributed generation.

Controversy arising
Portland, Maine
Lawmakers directed utility regulators 
to study and create a new way to 
reimburse homeowners or businesses 
that use net metering. A public advocate 
for ratepayers, Tim Schneider, told the 
Bangor Daily News that net metering 
creates problems when it gets to scale.

Church defiant 
Greensboro, North Carolina
Faith Community Church is defying the 
popular interpretation of a state law that 
prohibits anyone but the big utilities from 
selling power. North Carolina is one of 
four where such a law exists, and the 
installation of 20 panels on the church 
will test the state’s position on solar.

Utility bends
Iowa City, Iowa
Over the last year, the state’s second-
largest power company told schools 
and municipalities it wouldn’t allow 
net metering from systems financed 
by third-party companies, halting 
projects. The decision gained attention 
from solar advocates, and the utility, 
Alliant, reversed course in August. 

Climate milestone
Washington, D.C.
President Obama’s Clean Power Plan 
doesn’t mention the deployment of solar 
systems specifically, but in requiring 
utilities to reduce carbon emissions, it is 
likely to push them toward solar or other 
clean energies. “This is a huge win for 
solar, and for the climate,” SEIA president 
and CEO Rhone Resch said.

CPUC battle
San Francisco, California
A coalition of solar advocates are fighting 
to convince regulators at the California 
Public Utilities Commission (CPUC) to keep 
net metering payments in the state at the 
full retail rate. Utilities are asking CPUC to 
lower payments and impose charges that 
would hurt the economics of rooftop solar. 
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Solar in the states
A guide to recent initiatives, legislation and 
policy research in the U.S.

(Photo): Advocates are fighting 
changes to net-metering in California 
that could render rooftop projects 
such as the Anaheim Convention 
Center extinct. Read more about this 
project in our SPI section.

Sharing solutions
Anaheim, California
The Solar Electric Power Association (SEPA) 
will host a “Distributed Energy Resources 
and the Grid” workshop Sept. 14 at Solar 
Power International. The event will tackle 
technical and business challenges utilities 
face as they transition from traditional, 
one-way transmission and distribution to a 
two-way, interactive grid.
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integrating with solar

seamlessly
STORAGE AND INVERTERS:
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seamlessly

The 
way we produce and consume energy is changing rapidly. With the price of solar panels declining by 99% over the last few decades, more and more customers are turning to distributed renewable energy (DRE) systems to meet their needs. Accordingly, the market for DRE storage systems is growing fast, with Navigant Consulting predicting a 10-fold increase over the next three years. As the market for solar and storage expands, the capabilities of inverters have evolved as well. Optimizing storage technologies with inverters during system design will be critical for companies looking to compete in what may soon become a $2.8 billion market.

Types of storage 
While Tesla’s “Powerwall” home energy solution recently made headlines, various types of storage capabilities have been around for a long time. The two most basic methods of storage are mechanical and chemical. Mechanical storage systems work by moving physical mass to increase potential energy. The most commonly used method, pumped-storage hydroelectricity, operates by pumping water from a lower holding tank to a higher one when energy demand is low, later releasing the water back to the lower tank to create energy. The majority of solar-powered storage systems, however, rely on electrochemical storage in the form of batteries. The oldest and most commonly used battery solution in DRE is lead-acid, which is also the least expensive at a cost of $150 to $200 per kWh. Lead-acid batteries hold charges for long durations and are more commercially available, hence their ubiquity in the marketplace. However, lead-acid batteries tend to be heavier and take up more space, giving them a comparatively low energy density.
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Alternatively, lithium ion batteries offer 
a solution with a longer overall lifetime and 
higher energy density. These batteries also 
work better in a range of environments. 
However, the technology behind lithium-
ion is still emerging, making it more 
expensive at $500 to $700 per kWh. The 
use of lithium-ion is best for customers 
who need to deploy high amounts of 
power over a short amount of time but 
will require the use of a separate battery 
management system (BMS) to manage 
thermal runaway, 
among other things. 
With the emergence 
of Tesla’s Powerwall 
and other lithium-ion 
technologies, the use of 
lithium-ion batteries with 
renewable systems is expected to increase 
significantly in the coming years. 

The role of inverters
There are two main categories of inverters: 
grid-tied (sometimes referred to as 
grid-direct) and battery-based. Grid-tied 
inverters allow power to flow from the 
installed solar system to the grid. Energy 
created by the solar array powers the loads 

directly, with any excess being sent to the 
utility, resulting in net metering. Due to 
this interaction with the grid, inverters are 
required to have anti-islanding protection, 
meaning they must automatically stop 
power flow when the grid goes down.

Battery-based inverters can either be 
one directional, taking DC power from 
the batteries and converting to AC power, 
or bi-directional, meaning they can invert 
DC to AC, as well as take incoming AC 
power and use it to charge the batteries. 

These inverters enable systems to be grid 
independent, so they can function with 
stand alone storage systems (where there 
is no grid connection), as well as grid-
interactive, meaning they regulate energy 
flowing between the loads, the batteries 
and the grid. As with grid-tied inverters, 
battery-based inverters that are grid-
interactive must have anti-islanding to 
disconnect from the grid during a power 

outage, however in this case, power will 
still be available for use via the battery 
storage system, thus increasing the 
energy security and independence. 

Design challenges
When designing a solar-with-storage 
system, there are far more factors to 
consider than with a grid-tied solar 
project. These include the battery 
voltage and capacity, battery chemistry, 
AC output voltage and phase, average 
and peak loads and grid-interactivity. 
More often than not, off-the-shelf 
battery inverters are designed for 
lead-acid chemistry, although more 
manufacturers are developing products 
that can work with lithium ion as 
well. Project cost is another major 
consideration. Though added energy 
security seems like a no-brainer in most 
cases, the additional cost of energy 
storage and corresponding power 
electronics must be taken into account.

Market trends 
As the utility grid ages and rates from 
conventional resources continue to go 
up, we will continue to see substantial 
and exponential investment in DRE 
systems. At the same time, there is 
downward pressure on pricing for 

storage and battery-
based inverter systems, 
meaning in the 
next few years, the 
number of solar with 
storage installations 
will continue to rise, 

as these systems are deployed to 
residents and commercial businesses 
worldwide. Since much of the discussion 
around solar and storage hinges on the 
capabilities of battery-based inverters, 
new technologies will begin to emerge 
to improve the ease of installation and 
increase the functionality, improving the 
customer’s return on investment and 
energy independence. SPW

As the market for solar and storage expands, the 
capabilities of inverters have evolved as well.
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from the latest report on solar-plus-storage
TAKEAWAYS
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Battery and system cost ($/kWh)

By 2020, GTM Research forecasts 769 MW of solar-plus-storage, much of it in 
the residential, commercial and industrial markets. Lower prices, such as illus-
trated in this chart relating to the commercial market, will help drive adoption. 

Greentech Media analysts say the storage market is “nascent,” 
while activity within it is “frantic.”  In a recent report they examine 
storage technologies and behind-the-meter issues in different 
market segments. They also offer a market outlook. Here are nine 
key takeaways from the report:

Battery and system costs will continue to drop for the next four 
to five years. By 2020, GTM expects battery costs to reach $250 to 
$300/kWh. In 2014, costs hovered around $500/kWh. An important 
note: Batteries are useless without a system (including inverters) to 
support them. System components can be as much as 60% of the 
total installed cost, but their prices are trending downward, too.

Five states offer incentives for behind-the-meter storage 
systems. California’s SGIP program is the largest, offering 
$1.46/W in 2015. Hawaii, New Jersey and New York are 
supporting solar-plus-storage projects with cost sharing 
and upfront incentives for commercial customers. Arizona 
has proposed a $1 million rebate program to study the grid 
benefits of solar-plus-storage.

Batteries for a backup power supply will struggle to make 
economic sense in most cases. Historically, backup power 
has been the leading driver of battery usage, and it is still 
important in regions with an unreliable grid (emerging 
countries, for instance). But for back-up power to pencil 
today in, say, California, the consequences of not having 
it need to be sufficiently high. This could be the case for 
financial and data centers, where a 24/7 power supply is 
critical. Even then, however, solar-plus-storage will compete 
with natural gas generator sets, which have a much lower 
upfront cost. One exception to this rule is when a case can 
be made for the public good. For example, federal incentives 
helped equip 115 schools with solar-plus-storage in Florida, 
and state funding will build 13 solar-backup systems as part 
of an Energy Resiliency Bank in New Jersey.

Time-of-use electricity rates will lead more residential 
consumers to energy storage. With storage, consumers 
can use their excess solar generation from the middle of 
the day, when electricity consumption in homes is low, 
to peak hours in the evening–when families arrive home 
and fire up their electronics. For the economics to work, 
the differential between peak and off-peak energy rates 
must be sufficient.

Attacks on net metering could increase storage use 
among households. More than 30 states offer net 
metering at the full retail rate. If a consumer receives 
fair compensation for the energy produced mid-day 
with a solar system, storage doesn’t make much sense. 
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But retail-rate net metering is under attack in 20 states. 
Storage may be necessary to enable solar if its value is 
reduced via changes to net metering structure, according 
to GTM, but solar-plus-storage may still only be viable for 
a limited set of customers.

Storage for commercial use has a clear driver: time-of-
use tariffs. Demand charges can contribute from 20% 
to 50% of a commercial customer’s electricity bill. Solar 
alone can’t be relied on to offset those charges, as its 
intermittent nature could lead to a mismatch between 
peak demand and generation. But pairing storage with 
solar enables a reduction of peak demand energy use, 
though the extent of reduction depends on a number 
of factors, key among them is a customer’s load profile. 
When does the customer use most of its energy? If it’s 
during peak demand hours, the economics of solar-plus 
storage could become more attractive.

In the future, storage could provide benefits to the grid, 
such as demand side management, resiliency and capacity 
improvements. Besides a few state pilot programs and PJM’s 
inclusion of behind-the-meter resources for fast frequency 
regulation, existing market rules and state policies restrict using 
customer resources for grid services. Still, GTM says storage 
used for grid improvement is an untapped opportunity. Grid 
services could be monetized through payments by utilities or 
from ISO/RTO for wholesale market participation.

Utility-scale projects increasingly will be paired with 
storage, driven mainly by energy storage mandates. The rise 
of utility-scale storage projects with other generation assets 
has been fairly common, and utility-scale solar is seeing 
similar adoption as solar and storage costs keep coming 
down. In recent months, several utilities have issued RFPs to 
deploy storage at new or existing solar farms. The main uses 
of these systems will be to provide renewable integration as 
well as firmer solar output.

We will soon see the rise of solar-plus-storage. Right 
now, the market is in its infancy. Less than 00.1% of solar 
installations were paired with storage in 2014, adding up 
to a total of 4 MW. The numbers become more impressive, 
however, through the end of the decade. GTM forecasts 
22 MW of solar-with-storage in 2015 and 776 MW of solar-
storage in 2020. For comparison, the U.S. installed 7,000 
MW of solar last year. SPW
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Solar inverters get smaller, 

SEMICONDUCTORS
more efficient thanks to

D
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Simplified schematic:
GaN half bridge circuit

The Yaskawa Enewell-SOL V1 
series PV inverter uses a boost 
converter driving a half-bridge 
composed of gallium-nitride 
power transistors, as depicted 
in a simplified circuit schematic.

The next generation of solar inverters 
could squeeze into smaller spaces and be 
more efficient than those available today. 
An indication of the trend arose recently 
with a development by Yaskawa Electric, 
which it bills as the world’s smallest power 
conditioner in its class.

The inverter has about 60% of the 
volume of competing devices, according 
to Yaskawa, which also owns U.S. 
commercial PV inverter manufacturer 
Solectria. The compact packaging comes 
mainly from the use of a gallium nitride 
(GaN) power module in the inversion 
circuitry, rather than conventional power 
semiconductors based on silicon. The 
Yaskawa inverter is said to be the first 
commercial solar inverter to employ GaN.

The GaN semiconductor devices 
operate at three times higher switching 
frequencies than silicon-based modules. 
The higher frequencies allow the inverter 
electronics to use smaller magnetics and 
heat sinks than conventional inverters. 
Yaskawa said the 4.5-kW indoor PV 
inverter, the Enewell-SOL V1 series, will 
be distributed in Japan, at least initially. 

high-voltage GaN HEMT (high-electron 
mobility transistor) at the output.

Yaskawa said the inverter uses a 
conventional circuit topology consisting 
of a boost circuit and an H bridge, but 
this circuitry is optimized for the GaN 
device. And it looks as though more 
powerful inverters will soon employ 
GaN power devices as well.

Yaskawa said it has plans to develop 
and launch an inverter employing GaN 
modules with a higher power output next 
year. However, only smaller inverters will 
likely benefit from GaN in the near future. 
Yaskawa said the amount of electrical 
current GaN switching devices can 
handle limits them to use in applications 
of 6 kW or less, though future generations 
of these devices are expected to have 
better power-handling capabilities. SPW

Thanks to use of gallium-nitride power 
semiconductors, the Yaskawa Enewell-
SOL V1 series PV inverter is about 40% 
smaller than its predecessor. The two 
inverters are shown here for comparison.

Yaskawa also said it will consider releasing 
the inverters in other countries later on.

Though GaN has long been 
used in light-emitting diodes and 
microwave circuitry, it has only 
recently come to mainstream power 
conversion electronics. In 2010 the first 
enhancement-mode GaN transistors 
became generally available. These 
devices are designed to replace silicon 
power devices in applications where 
switching speed or power conversion 
efficiency is important.  Because 
GaN transistors can operate at higher 
temperatures and work at higher 
voltages than transistors made with 
several alternative technologies, they 
make good power amplifiers.

In the Yaskawa inverter, GaN 
semiconductors bring other benefits, 
including an overall peak efficiency above  
98% and an ability to operate without 
the need for cooling fans. The GaN 
semiconductors are made by Transphorm 
in Goleta, Calif., a firm founded in 2011 
and backed by investors including 
Google Ventures. The Transphorm power 
module is dubbed the  TPD3215M and 
was developed specifically for use in 
the Yaskawa inverter. According to a 

Yaskawa spokesperson, the 
GaN module incorporates 
a normally-off, low-voltage 
silicon transistor at the 
input and a normally-on, 
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What is the

for solar 
storage?BATTERY

KATHIE ZIPP
MANAGING EDITOR

Jim Biden, Vice President Joe Biden’s 
brother, has a vacation home on an 
island off the coast of Naples, Florida. 
There is no utility power available, but 
thanks to a solar installation with storage 
the home functions off-grid. 

Batteries in solar applications have to meet 
the demands of unstable grid energy, heavy 
cycling (charging and discharging) and irregular 
full recharging. There’s a variety of battery 
types fitted for these unique requirements. 
Considerations for choosing a battery include 
cost, cycle life and installation and maintenance.

Here’s a look at these aspects of each 
technology, as well as some best practices 
when selecting batteries for a solar installation. 

Solar battery technologies
LEAD ACID
Deep-cycle, lead-acid batteries have been 
employed in renewable energy and reliably used 
in off-grid applications globally for decades

Cost: Typical deep-cycle, lead-acid batteries 
are one of the less expensive options. They’re 
at least half the cost of lithium-ion.

Cycling: Valve-regulated lead-acid 
(VRLA) batteries include absorbed 
glass mat (AGM) and gel models. Many 
AGM batteries available in the market 
are primarily built for dual-purpose or 
standby applications like emergency 
backup, but not deep cycling. However, 
new deep-cycle AGM designs have 
increased performance and total energy 
output making them a good choice for 
renewable energy applications at a lower 
price point than gel batteries.

Replacement/maintenance: Many 
factors including initial design and 
ongoing maintenance influence 
battery life so it’s difficult to put a time 
frame on when the batteries will need 
replacement. Flooded lead-acid batteries 
have to be refilled regularly because 

the electrolyte that fully submerges 
the battery plates evaporates during 
charging. The battery enclosure needs 
ventilation to keep hydrogen gas from 
accumulating to dangerous levels. 

AGM and gel technologies, however, 
are recombinant, meaning they internally 
convert hydrogen and oxygen into 
water and do not require maintenance. 
As there is no free acid inside these 
batteries, they can be installed in any 
position other than upside down. 
Because solar applications can be in 
hard-to-reach or remote areas, the 
ability to install the batteries and let 
them operate over long periods without 
maintenance is a benefit. 

Disposal: Proper disposal of lead-acid 
batteries is important because they 
are toxic. Thankfully, the automotive 
industry organized lead recycling early 
on. Plastic containers and covers of 
old batteries can also be neutralized, 
reground and used in new battery cases. 
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In some cases, the electrolyte is cleaned, 
reprocessed and sold as battery-grade 
electrolyte. In other instances, the sulfate 
content is removed as ammonium 
sulfate and used in fertilizers. The 
separators are often used as a fuel 
source for the recycling process. Old 
batteries may be returned to the battery 
retailer, automotive service station, a 
battery manufacturer or other authorized 
collection centers for recycling. 

LITHIUM-ION
According to a U.S. Solar Energy Monitor 
report, lithium-ion batteries are the most 
common storage technology, regardless 
of application. There are three types: 
pouches such as in smartphones and 
tablets, cylindrical such as in power tools, 
and prismatic (which come in various 
shapes) such as in electronic vehicles. 
Prismatic types often have corrugated 
sides, which create air gaps between 
adjacent cells and can aid in cooling. The 
prismatic can have applications in solar 
energy storage, specifically lithium iron 
phosphate (LFP) batteries.

Cost: Deutsche Bank analysts estimated 
lithium-ion batteries at about $500/

kWh at the end of 2014, 
but one manufacturer 
said it’s closer to $750 to 
$950/kWh. Part of this 
cost comes from needing 
a battery management 
system to monitor the 
voltage and temperature 
of each cell to prevent 
excessive charging and 
discharging. However, some 
manufacturers note that, 
if sized correctly, lithium-
ion cells can reduce the 
cost of peripheral devices 
like charge controllers, 
offsetting the higher initial 
price and lowering cost-of-
ownership.

Cycling: Lithium-ion batteries can 
typically deliver more cycles in their 
lifetime than lead-acid. This makes them 
a good choice for applications when 
batteries are cycled to provide ancillary 
services to the grid. The most important 
benefit lithium-ion provides for solar is its 
high charge and discharge efficiencies, 
which help harvest more energy. Lithium-
ion batteries also lose less capacity when 
idle, which is useful in solar installations 
where energy is only used occasionally. 

Replacement/
maintenance: 
Lithium-ion batteries 
can be lighter and 
more self contained 
than lead-acid 
batteries, so may be 
easier to install and 
change out. They can 

be wall-mounted and located indoors or 
outdoors. They are solid, so don’t require 
refills or maintenance.

Disposal: Lithium-ion batteries can use 
organic or inorganic cells. Organic-
based batteries are free from any toxins. 
Inorganic-based cells are much more 
difficult to dispose of. Inorganic lithium-
ion is toxic so it must be disposed of 
properly. Manufacturers encourage 
recycling, but there is often a price. Spent 
lithium-ion cells have little commercial 
value. Lithium-ion manufacturing involves 
lengthy preparation and purification of 
the raw material. In recycling, the metal 
must go through a similar process again, 
so it’s often cheaper to mine virgin 
material than retrieve it from recycling.  

FLOW BATTERIES
Redox flow batteries are emerging as 
another storage option. Lux Research 
reports that falling costs will lead to a 360-
MWh market in 2020, worth $190 million. 
The vanadium redox flow battery (VRFB) is 
the most mature technology in this area.

Cost: VRFB developers say that sourcing 
vanadium from flyash (a by-product of 
coal-fired electric generating plants) 
will reduce costs from over $500/kWh 

Flow - Vanadium
1%

Flow - Zinc
0%

Lithium Ion
70%

Sodium Chemistries
1%

Other
27%

Lead Acid
1%

Lithium-ion batteries are still the most common 
storage technology used, but other technologies 
such as AGM and vanadium are making their 
way into the storage landscape as well.  

Source: U.S. Solar Energy Monitor
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to $300/kWh at scale by 2024. VRFB 
developers are developing ways to 
boost power density, which will further 
drive down costs. Integrated power 
electronics manage the charging and 
discharging processes, providing a low 
cost-of-ownership. But the complexity 
of flow battery chemistry often requires 
ancillary equipment such as pumps, 
sensors, control units and secondary 
containment vessels. This infrastructure 
takes up appreciable installation space.  
However, one manufacturer has eased 
the complexity of ancillary equipment by 
including all required components within 
the container itself thereby offering a 
complete built-in solution.

Replacement/maintenance: VRFB 
manufacturers note the vanadium 
electrolyte doesn’t degrade over time, 
so they can last much longer than other 
technologies. With other options adding 
more batteries is the only way to increase 
hours of storage. A benefit of VRFB 
architecture is that you can increase battery 
size by simply adding more electrolyte. 

Cycling: VRFB developers say the 
technology has no cycling limitations, 
and batteries can be charged and 
discharged completely without impact 
on their lifespan. 

Disposal: The recycled vanadium in 
flow batteries is not toxic and can be 
reused repeatedly for other purposes, 
such as in making steel. Flow batteries 
contain an aqueous-based electrolyte 
that can’t get hot or catch fire and thus 
are intrinsically safe. 

Choosing the right battery
USE A SIZING CALCULATOR
Battery sizing is essential but often 
overlooked by users and installers. Batteries 
in PV systems are routinely undersized due 
to cost or because the system loads were 
underestimated. It’s important to know 
the customer’s power needs and correctly 

plan. Many online calculators provided by 
battery manufacturers and other software 
simplifies determining battery capacity for 
load requirements. 

CONSIDER COST OF OWNERSHIP
There are several factors that should be 
taken into account when determining 
the total cost of ownership over the life 
of the battery. 

• Price: A battery with a low price is 
always attractive, but if low price 
comes at the expense of quality and 
battery life, the need for frequent 
battery replacements could boost 
the cost over time. That’s why it’s 
important to consider issues other 
than price when making the decision.

• Capacity: Battery capacity is important 
because it’s a measure of the amount 
of energy stored in the battery.

• Voltage: The battery bank voltage must 
be considered to ensure it matches 
the system requirements. The battery 
bank voltage is often determined by 
the inverter specifications if installing a 
DC-to-AC system or by the voltage of 

the loads in a DC system.
• Cycle Life: The most critical 

consideration is cycle life, which 
provides the number of discharge/
charge cycles the battery can provide 
before capacity drops to a specified 
percentage of rated capacity. Batteries 
from different manufacturers may have 
the same capacity and energy content 
and be similar in weight. But design, 
materials, process and quality influence 
how long the battery will cycle.

BATTERY RATINGS
The nameplate rating on a battery is the 
fully developed capacity, so it can be 
misleading to test a battery immediately 
after it is purchased because it may take 
up to 100+ cycles for it to reach its full 
capacity. Beware of batteries that promise 
full capacity at the time of purchase or 
those that reach full capacity after only 
a few cycles. Batteries with a 100+ cycle 
warm-up will always outlast those touting 
a high initial capacity. SPW

This article has been compiled with help 
from VARTA Storage, Lithionics Battery, 
Imergy and Trojan Battery Company.
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Flow Batteries Will Command a $190 Million 
Market Opportunity by 2024 in the Likely Case

SPECIAL SECTION
INVERTERS & STORAGE

Inverter Special Section 9-15_Vs3KZ.indd   30 8/20/15   2:29 PM



TOUGH.
Baked, frozen or wet, CPS inverters have been tough tested on every solar continent, in every environment 

and in extreme grid conditions. Over 3GW installed worldwide and over 10,000 three phase string inverters 

in the USA churning out kWh’s for our customers. We are ready for any challenge.

chintpowersystems.com

Visit Us at SPI Booth #3310

Chint 7-15_Vs2.indd   105 8/20/15   12:27 PM



3 2  SOLAR POWER WORLD       9 • 2015        www.solarpowerworldonline.com

P A N E L  P O I N T S GEORGE MCCLELLAN
TECHNICAL SALES MANAGER FOR REC GROUP

Photo credit: Ciel et Terre

Riding the NEW WAVE 
of floatovoltaic installations

What you need to know to create a solar array on the water.
A new trend in photovoltaic arrays 
sweeping the world and slowly finding 
a home in select regions of the United 
States is “floatovoltaics”—a solar array 
that floats on water.

Heavy power users near bodies of 
water, like water treatment facilities, 
could save hundreds of thousands of 
dollars per year by using electricity 
generated by an adjacent floating solar 
installation. Since lease payments for 
underutilized bodies of water are likely 
to be lower than land lease payments, a 
floating installation could be even more 
competitive compared to other energy 
sources. Additionally, owners of bodies 
of water could benefit from modest 
revenue streams by leasing their water 
surface to solar developers or to utilities.

Currently, floatovoltaic projects 
are popular in countries like Singapore 
and Japan, which have ample water 
resources on which to float arrays, but 
the market is growing worldwide.

There are a handful of installations in the 
United States now, but the clear leader in the 
market is Japan. As an island (and a smallish 
one at that), there’s not a lot of room to 
build land-based arrays. Instead, following 
the United States’ lead, the Japanese started 
floating solar arrays near cities.

The beauty of water-based solar 
arrays is they can exist in almost 
any water body—ponds, lakes, 
canals and reservoirs. As 
the world population 
becomes ever larger 
and land becomes 
scarcer, floatovoltaics 
are turning into a viable 
option.

That’s why it takes 
the right equipment—
from panels to 
wiring to platform to 
aftercare—to ensure 
the array produces as 
intended. Here are three 

things you must consider before installing a 
floatovoltaic system.

Keep components above water
It might be counterintuitive to think of an 
electricity-generating plant floating in the 
middle of a river or lake. After all, if you 

Heavy power users near bodies of water, 
like water treatment facilities, could 
save hundreds of thousands of dollars 
per year by using electricity generated 
by an adjacent floating solar installation.
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stand in a puddle and touch an open 
circuit, you won't live long.

That’s why special racking is 
required for floating arrays. It must have 
the strength to hold panels in place 
but be flexible enough to deal with 
waves that can reach up to 3.28 ft, all 
the while keeping the array safe from 
harm. The current leader in floatovoltaic 
racking is a French company called Ciel 
et Terre ("Heaven and Earth" in English), 
and it has provided the racking for most 
current floating arrays worldwide.

Floating solar panels must stay at 
least 3 ft above water and should not 
be installed on water with high salinity. 
Even in water with a low salt content 
(no more than 15 practical salinity units 
(PSU)), water can degrade components, 
leading to lower production. 

Keeping wiring and cables from 
being splashed and corroded is essential. 
Make sure they are isolated, insulated 
and at least 1.6 ft above the water.

Pick the perfect panels
When it comes to water-bound arrays, not 
all panels are created equal. If they are not 
designed specifically to be waterproof, you 
could find yourself in trouble.

All modules installed in floating 
arrays should have the proper ingress 
protection (IP) rating for the connectors 
and junction box. The IP rating helps 
classify products resistant to water 
intrusion beyond the vague statement 
of being “waterproof.” Most solar 
modules have an IP rating that can 
protect them from “splashing water” 
(IP64) all the way to submersion in 
3.28 ft of water for 30 minutes (IP67). 
REC solar modules are IP67 rated. 
The National Electrical Manufacturers 
Association defines NEMA enclosure 
types in NEMA standard number 250.

The key component of panels in 
these environments is the encapsulant. 
Many panel manufacturers don’t pay 
close attention to their encapsulants 
because they are not planning to do 
water-based installations. But project 
managers for marine-based arrays 
must investigate which encapsulant the 
panels have and what its IP rating is. 
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Nothing can destroy reputations faster 
than arrays that degrade before investors 
recoup their investments.

Keep the birds at bay
Birds only need two things to survive: 
water and food sources. While floating 
arrays don’t have the latter, they are by 

definition surrounded by the 
former—which means you will 
often find flocks of waterfowl 
nesting nearby. And if there is 
enough guano on the array, 
it can prevent electricity 
production.

The easiest way to 
prevent soiling is to keep 

birds off the array in the first 
place, which can take the form of 

bird spikes, netting and strips that 
provide a little electric shock (not 
enough to harm them, just enough to 
make it uncomfortable). On floating 
arrays, most owners use bird spikes 
or netting, although netting is better 
because the spikes have the potential 
to throw shadows on the array and 
degrade power output.

Floating solar panels must 
stay at least 3 ft above water 
and should not be installed 
on water with high salinity.

Of course, if the birds do soil 
the array, the problem becomes 
an operations and maintenance 
issue. How do you get people 
or machines out to the array to 
keep the panels clean? There is 
no best practice at the moment, 
but REC is in the process of 
putting together a manual to 
standardize the process. 

In the end, if you pay 
attention to these three 
guidelines, you can install a 
successful “floatovoltaic” project. 
It’s a brave new frontier for 
the solar industry in the United 
States, but it is growing. It’s 
something the best installers will 
know how to do if they want to 
grow. SPW
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Entering into a relationship with a 
new PV supplier requires background 
checks and research. As the solar market 
matures, it's easier now to recognize 
a bankable company and feel secure 
with the longevity of products in the 
field. But the solar module market 
specifically is sometimes more difficult 
to hold confidence, especially with new 
foreign panels entering the U.S. market 
all the time. Global business market 
research leader IBISWorld recently 
published a report to assist buyers of PV 
panels and included a list of negotiation 
questions all contractors should use 
when approaching a new module 
manufacturer or distributor. These 
questions aren't just for panels; they can 
and should be repeated no matter what 
solar product is on the table.

Shipping: Buyers should know where 
suppliers’ distribution centers are relative 
to their own facilities to ensure timely 
delivery and shipping cost minimization. 

• How do you ensure timely and 
accurate shipping of PV panels? 

• Could you provide a list of your 
distribution facility locations, 
domestically and internationally? 

• What are your shipping rates to my 
facilities? Do shipping rates vary if I 
need PV panels shipped to more than 
one location? 

• What logistical systems do you 
have in place to manage outgoing 
shipments? 

Competition: It is important for 
buyers to be aware of a supplier’s 
history with regard to competing 
against other suppliers and satisfying 
demand from key buyers.

• How do you win and retain business?
• How long have you provided PV 

panels to your longest-tenured 
client?

• What is your reputation among 
competitors and customers, and how 
have you developed it?

• What sets your PV panels apart from 
your competitors’?

 
Supply chain: The relationship that a 
supplier has with its own vendors can 
dictate its performance during swings in 
demand.

• How sensitive is your company to 
price changes of key inputs, such 
as copper? How sensitive are your 
suppliers to input cost changes?

• Have you faced problems with your 
supply chain in the past? How did you 
overcome these issues?

• How often do you evaluate your 
suppliers’ prices to ensure they are 
still competitive?

• Are your key inputs sourced from 
abroad? What contingencies do 
you have in place if there is a supply 
interruption? 

Vendor financial risk: Suppliers should 
be financially stable and have procedures 
in place to respond to changes in the 
economy. 

• Has your company ever been at risk 
of bankruptcy?

• How much of your revenue comes 
from your five largest customers? What 
would the impact on your profitability 
be if you lost a big customer?

• How does your company stay 
profitable during economic 
downturns? 

PURCHASING 
Power

Photo credit: 
istockphoto.com

Global manufacturer of process control 
and factory automation solutions

For more information:
Call:   1-800-Go-Festo
            1-800-463-3786          

www.festo.com/us/solar

Your Partner for 
the Solar and Flat 
Panel Industry
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• How have changing input costs 
affected your profitability?

 
Customer service: A supplier’s 
customer service practices are critical for 
providing effective service and support 
for their products. 

• Do you offer 24/7 customer account 
and technical support?

• How can customer service 
representatives be reached? What is 
the typical response time for each of 
these methods? 

• Do you have response-time 
benchmarks for following up with or 
problem solving for a client? 

• Geographically, where will the 
client’s technical support or account 
manager be based?

 

Imports: Imports account for a 
significant proportion of market revenue. 
As a result, fluctuations in the U.S. dollar 
relative to other currencies can make 
U.S.-produced goods unattractive in 
foreign markets. 

• Has import penetration adversely 
affected your operations? If so, how?

• What incentive do I have to choose 
your PV panels over an imported 
product? What sets your product 
line apart from your foreign 
competitors’?

• How has the fluctuating value of 
the U.S. dollar affected your foreign 
customers? 

• Do you import your raw materials 
or source them from domestic 
suppliers? SPW

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

www.vaisala.com/renewable 

How Much Uncertainty 
Can You A�ord?

Visit our website to learn more

The "fuel" of a solar project is the most critical factor driving its 
commercial success or failure. Where is irradiance strongest. How 
much year-to-year power variability is expected? What are the 
exceedance values at the site? Without answers to these questions, 
it is impossible to assess a project's feasibility or manage your 
exposure to risk. Vaisala accurately answers these questions 
anywhere on Earth. We provide a systematic progression of 
services to help you manage the risk of solar resource variability.
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Growing residential solar market makes 
BIPV more viable

MARK STANCROFF
DIRECTOR OF CERTAINTEED SOLAR

According to a recent report by the Solar 
Energy Industries Association (SEIA), 437 MW 
(approximately 100,000 homes) of residential solar 
PV were installed during the first quarter of 2015. This 
represents a 76% increase over the same timeframe 
the previous year. In fact, SEIA predicts PV installations 
will continue to grow across all markets throughout 
2016, with the most rapid growth coming from the 
residential sector. 

Of homes already harnessing the sun’s energy, 
the vast majority are doing so via rack-mounted 
modules installed on rooftops. However, as the 
market for solar has grown, it has created room for 
differentiated solar solutions. Solar is now being 
considered by an increasing number of aesthetically 
minded homeowners who want to embrace the 

benefits of solar and not compromise curb appeal. Manufacturers have 
been trying to satisfy both desires by offering building-integrated PV (BIPV) 
for years—with limited success. With today's much larger market for solar, 
coupled with lower costs for solar overall, an increase in demand for 
integrated solutions is here.

BIPV refers to solar PV modules that not only generate electricity, 
but also typically perform the waterproofing function of the roofing 
shingle or tile. They install flush with the existing roof, and just like a 
traditional roofing product, are designed to withstand snow, wind and 
hail. They can be retrofitted into existing roofs or installed with a new 
roof. Several manufacturers of integrated solutions provide the entire 
BIPV system (modules, flashing, inverters, etc.) and back them with 
comprehensive system warranties. This backing provides the owner 

with the peace of mind that comes from 
knowing that the entire PV system, and in 
some cases the installation of the system, is 
warranted by one reputable manufacturer.

The benefits, however, are not 
reserved solely for homeowners. These 
installer-friendly systems are lightweight, 
require no rack-mount or structural 
reinforcement and are easily installed on a 
rooftop. Additionally, many solar installers 
have found that having a BIPV offering in 
their solution suite helps them grow their 
business over and above the additional 

Several solar companies have 
indicated that the response rate 
to their direct marketing efforts 
has doubled or tripled when their 
campaigns include eye-catching 
solar solutions like building-
integrated photovoltaics.
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revenue from BIPV sales. Several solar 
companies have indicated that the response 
rate to their direct marketing efforts have 
doubled or tripled when their campaigns 
include eye-catching integrated solar 
solutions as compared to campaigns that 
only feature rack-mounted products. 

BIPV products also lend themselves well 
for adoption by roofing companies that are 
increasingly getting into solar and frequently 
start out by offering only integrated solar 
solutions. Many roofers find the installation 
of BIPV more intuitive than rack mounted 
systems, given that BIPV is installed directly 
on the roof deck using installation techniques 
familiar to them. Additionally, roofers have 
access to “free” homeowner leads through 
their normal roofing business and existing 
customer database. This lead pipeline has the 
potential to generate significant solar (and 
BIPV) sales when one considers that about 
4 million residential roofs are installed in the 
United States each year. 

While BIPV still makes up a very small 
portion of overall residential system sales in 
the United States, a clear uptick in interest is 
evident in the industry. Although it is still too 
early to tell if BIPV will ever take significant 
share from rack and panel, the robust 
growth of the residential market has created 
increased demand from homeowners and 
installers looking for an alternative to rack and 
panel solutions. SPW

Advantages of building-integrated and bifacial PV

MIKAEL NISKANEN 
DIRECTOR OF MANUFACTURING OPERATIONS AND DEVELOPMENT FOR STRATHCONA ENERGY GROUP

Aesthetically pleasing architectural building blocks: Building-
integrated and bifacial photovoltaics (BI/BFPV) modules bring a fresh 
“third dimension” to solar PV, making them a perfect mediator between 
straightforward PV installs and aesthetically pleasing ways of integrating 
energy generation into buildings. In addition to their task as power plants, 
BIPV and BFPV modules serve as construction materials that replace 
conventional, single-function building materials with powerful insulation, 
heat absorption and cooling qualities. 

BIPV can be used as roof or exterior walls, over the entire façade 
or specific accents. Solar awnings provide shade while soaking up the 
sun and converting it into energy. Skylights and windows allow for 
daylighting but also reduce glare and heat loading. The combination 
of being architectural building blocks as well as passive and active 
solar components make BIPV and BFPV exciting for property owners, 
developers and builders alike. 

BIPV and BFPV technology is the perfect answer to homeowner 
associations and other critics who have been dissing PV for its looks. 
Chances are even the biggest haters could walk into a net-zero building 
with BIPV curtain walls and solar awnings, admire its innovative design and 
not even notice that these “architectural accents” are some of PV’s finest. 

More potential for solar power: Roof space and areas qualifying for 
ground-mount installs can be limited, especially in crowded urban 
centers. Because BIPV and BFPV have the capability to transform surfaces 
previously unfit for solar into high-yielding power plants, they will play an 
increasingly important role in sustainable urban development. As end-
users become more familiar with solar technology, solar contractors 
can expect a more demanding clientele, and BIPV and BFPV may just 
give them a business advantage to “sniff out” solar opportunities where 
competitors cannot. 

On top of that, bifacial panels will give up to 30% more power as 
reflected sunlight is absorbed by cells on the back of panels. Because 
both technologies have the superpower to turn surface areas into high-
yielding power stations, they are a great way to achieve net zero energy 
consumption and LEED certification for buildings where rooftop or 
ground-mount PV alone won’t do.

Integrating with initial planning: Because BIPV and BFPV are usually 
conceived with initial design of the building rather than as a retrofit, it 
makes for a more holistic solar design. By fulfilling a double function as 

Say Hello 
To a Di�erent Way 
To Grow Solar

Grow your business and #GrowSolar with AllEarth. 
Become one of our dealer partners.
Say hello to us at SPI, Anaheim, Booth 3534.
AllEarthRenewables.com  |  802.872.9600
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outer building envelope and power generator, these 
technologies save time during the construction process 
as well as money on material and installation costs. 

New construction buildings with a clear energy 
efficiency mandate (as many federal and municipal 
buildings have) will rejoice at the opportunity to 
combine energy conservation and building envelope 
design with one technology that maximizes energy 
savings and operational costs. Getting down to net-
zero is the perfect mission for the BIPV-BFPV team.

Great marketing opportunity: Both BIPV and BFPV 
provide a perfect and nearly unlimited canvas for 
companies that are looking to solar for its “prestige” 
and marketing opportunities. BIPV and BFPV cells and 
glass are highly customizable and can be tailored in 
shape and color to match corporate colors or logos.

Many roofers find the installation 
of BIPV more intuitive than rack 
mounted systems.

WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online

Say Hello 
To a Di�erent Way 
To Grow Solar

Grow your business and #GrowSolar with AllEarth. 
Become one of our dealer partners.
Say hello to us at SPI, Anaheim, Booth 3534.
AllEarthRenewables.com  |  802.872.9600
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20 ESSENTIAL TIPS 
for sloped roof 
mounting

TILE ROOFS
ASPHALT SHINGLE ROOFS

METAL ROOFS

Solar Power World recently hosted a webinar with roof-mounting experts 
from EcoFasten Solar, IronRidge and SunModo. The speakers shared many best 
practices for mounting and experiences from the field. Below are 20 of the tips 
they offered. View the whole webinar here: tinyurl.com/MountingWebinar.
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METAL ROOFS

TILE ROOFS
Tips provided by Brian Stearns, president of EcoFasten Solar

EVALUATE THE TILES. It's common to find hairline cracks on 
tile roofs, the product of a dropped tool or a heavy foot long 
ago. Often cracks are sealed together with silicone or another 
adhesive. But just because you didn’t cause the blemish, doesn’t 
mean it’s not your responsibility. “What I'm finding in talking with 
integrators, regardless of who caused the damage, is the last 
person on the roof will be blamed for it,” Stearns said.

WATCH THE UNDERLAYMENT. In 1986, the building code was 
updated to require underlayment on tile roofs, protecting homes 
from snow, sleet and wind-driven rain. “I used to say that the 
tile was really a facade to protect the underlayment, which was 
your primary waterproofing,” Stearns said. “That's probably a 
little bit of a stretch, but the underlayment is critical.” A well-
done inspection of the underlayment before taking ownership 
of the roof is important. If the material is deteriorated, rotted or 
cracked, it could leak regardless of what you happen to do as an 
integrator on the roof. 

CHECK FOR PESTS. Tile roofs are ideal homes for bats, packrats 
and squirrels. Damage from gnawing pests can lead to moisture 
intrusion, rapidly degrading waterproofing and the structure 
underneath. Pay special attention to holes and cracks in the roof. 
“If you have the ability to get inside the house and do a survey in 
the attic and get a sense for whether or not this roof has leaked 
in the past or is currently leaking, that's a pretty critical point to 
acknowledge during your survey,” Stearns said.

YOU WILL BREAK TILE. Everybody does. “It happens on every 
project that I'm aware of and it's important that you fix that 
material as you go, or certainly before you finish,” Stearns said. 
“Damaged tiles should be replaced before installing a PV system 
and during the installation.” Solar mounting solutions that replace 
a tile with a flashing are a great way to move forward.

CONSIDER INSTALLATION LONGEVITY. One way to install solar 
involves boring a hole for mounting posts through tiles. The tile 
is placed over the flashing and post, leaving a gap between post 
and tile. Somehow an installer has to make sure the area around 
the post remains watertight. In the Southwest, caulking and 
adhesives won’t last the life of an array. “Any time your solution 
is ‘somehow or another,’ it should really lead to the question: Is 
this a 25-year application?” Stearns said. Tile hooks should be 
evaluated for strength.     

CONSIDER TILE REMOVAL. The popular “strip and go” installation 
method has installers remove tile from the roof and replace it 
with asphalt shingles. Solar is installed using typical flashing and 
attachment methods, and then the tile is reinstalled around the 
perimeter or the array so that it has the look of an array on a tile 
roof. In reality, the waterproofing layer is the asphalt shingles.
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INSTALL BRACKETS INTO RAFTERS. 
Structural engineers will sign off on 
installing into plywood, which will 
probably hold a solar array. “But a 
strong enough wind could pull the 
plywood away from the roof because 
it is held in place with just eight 
penny nails, typically,” Stearns said. 
And make sure installers are using 
pre-drilled holes for the lag bolts. Not 
doing so can split rafters. 

MINIMIZE ADDITIONAL WEIGHT. 
Tile is heavy. Limiting weight on 
the roof and gaining approval from 
a structural engineer will ensure 
structural integrity. “Make sure you're 
doing your survey, getting a good 
feel for how the roof is assembled 
prior to jumping on there to do the 
installation,” Stearns said. And beware: 
Even the heaviest tiles can be brittle.

ASPHALT SHINGLE ROOFS
Tips provided by Dan Felix, training manager at IronRidge

CHECK WITH ROOFING MANUFACTURERS ABOUT FLASHING. IBC 1503-
2 states that flashing shall be installed to prevent moisture entering from 
penetrations through the roof plane. IBC 1507-2-9 says flashing shall be 
applied in accordance with this section of the code and also the asphalt 
shingle manufacturer's printed instructions. “From that note, it's clear that an 
installing contractor should identify the exact manufacturer of the roofing 
material on a customer’s home and double-check the manufacturer's 
website for instructions on properly installing a flashing, both for maintaining 
the warranty and ensuring a waterproof roofing system,” Felix said.

USE QUALITY FLASHING. “There's now just a huge amount of flashings 
options from which to choose in the solar industry,” Felix said. “We 
should be paying notice to a few key items.” Among them are corrosion 
resistance, structural performance, waterproofing and ease of installation. 
A flashing should be guaranteed to last the life of a solar system. 
Felix recommends a product with an elevated platform for the actual 
penetration location to divert water. Extra wide flashing can accommodate 
any errors when locating the rafter. Flashing manufacturers should be able 
to provide installers with third-party certifications of their products.
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CONSIDER SHINGLE THICKNESS. 
Shingles with 15- and 20-year 
warranties are relatively thin and 
present few issues when installing 
flashings. Shingles with longer 
lifespans, however, are thicker and 
have a layout design with high and 
low points. Flashing with elevated 
attachment points will work well 
in the low areas of the shingle 
layout, minimizing the chances of 
the flashing curling as it's tightened 
(casually known as the “potato chip 
effect”). In high points, extra wide 
flashing will keep wind-driven rain 
from getting to the elevated section 
of that roofing material where a 
penetration is located.

USE THE RIGHT SEALANT. 
When applying sealant into a 
pilot hole, contractors need to 
use the sealant specified by the 
roofing manufacturer to maintain 
warranties. This information, and 
much more, can be found on 
manufacturers’ websites.

BEWARE OF THE DRIP EDGE IN THE 
COURSE OF SHINGLES. Make sure 
the flashing does not extend beyond 
the drip edge of the shingle as 
the space underneath could allow 
leaves and debris to accumulate, 
causing rot and mildew. Install 
flashing so that its bottom edge 
aligns with the drip edge of that 
course of shingles. 

DON’T DISRUPT WATER 
DIVERSION. Manufacturers will 
often allow flashing to be installed 
a little further into a course of 
shingles than normal, if needed. 
But if a flashing product has an 
elevated platform for attachment, 
be sure to trim the shingles around 
the elevation so that it sits flush 
with the base of the flashing. “You 
don’t want to send water to the 
top of the platform,” Felix said. 
“That platform is designed into the 
product to divert water away from 
your penetration location.”

AVOID REMOVING NAILS FROM SHINGLES. IBC 1507-2-7 states 
that asphalt shingles shall have the minimum number of fasteners 
required by the manufacturer. “You'll find that there are some flashing 
manufacturers that recommend removing nails or fasteners in the 
way of your installation,” Felix said. “As an installer, I don't recommend 
that.” Roofing installers typically use the minimum number of nails 
required. Felix recommends rocking the flashing back and forth 
against the nail to determine the horizontal location of the nail.  Then 
taking a pair of tin snips, carefully cut the smallest V-notch necessary 
in the flashing to place it properly into the course of shingles.

 
 
 
 
 
 
 
 
METAL ROOFS
Tips provided by Cliff Schrock, senior engineer at SunModo

DON’T BEND ROOFING SEAM TO FIT A CLAMP. Doing so will void a 
roof’s warranty. Manufacturers make a wide variety of clamps for all 
metal roof types. Find a clamp that fits correctly.

FIND SOLUTIONS FOR REVERSE SEAM DECKS. “In my opinion, this 
is the worst type of roof form to deal with,” said Schrock. “And we 
see quite a few of these now.” Often, the valley area is too narrow for 
mounts, and applying mounts there would disrupt the flow of water. 
Mounting on the high part of this roof type requires a special mount 
with spacers, so tightening doesn’t crush the deck. Unirac has a 
mount that can work on this type of roof, Schrock said. 

ORIENT RAILS EAST-WEST WHEN SEAMS RUN NORTH-SOUTH. “This 
provides for maximum system strength on a standing seam roof,” 
Schrock said. “The standing seam provides strength in the N-S and the 
rails provide strength in the E-W directions respectively.”

CONSIDER WHAT’S BELOW. A mounting system is only as strong as 
the roof below. Some metal roofs have foam insulation directly under 
the deck. Tightening mounts could crush the insulation. In this case, 
you may need a system that includes a spacer. Roll insulation under 
many metal roofs is already crushed at the cross beams, and further 
fastening is not an issue.   

USE THE RIGHT SELF-DRILLING SCREWS. Use types that are made 
for self-drilling through a metal roof into wood. These screws 
typically have a gasket on them for waterproofing. There are special 
self-drilling screws for going into heavier metals, too. “Get the help of 
a structural engineer or the roofing manufacturer to help you find the 
right length screw to drill through the roof either into wood or into 
metal underneath so that you don't void the roof warranty and also 
get the right attachment strength,” Schrock said. SPW

There's now just a huge amount of flashings options 
from which to choose in the solar industry.
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Sell More Solar with Quick Mount PV

quickmountpv.com | 925.478.8269
Made in USA

“

“

Mounts For All Roof Types

Superior Waterproofing

Fast, Simple Installation

Industry-leading Training 
& Support

We use virtually every Quick Mount PV product for mounting 
roo� op solar systems. It’s a no-brainer for us. We tell our 
customers: You have a 30-year roof, why would you use a 
mount that lasts only 10 years? 

And Quick Mount PV delivers not just the best product, but also 
the best training, technical support, and sales assistance. We 
use Quick Mount’s website, literature and informative videos to 
help sell the customer on the value proposition. 

No doubt about it – Quick Mount PV helps us sell more solar.

- A. Dean Rafaat
  Owner, Wired into the Future Solar

See our latest products and
live demos at Booth #2910.
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FS Track-2 
Power per tracker: ~200 kWp  

Drive type: Linear actuator

Range of motion: 90° and 110° standard

Slope tolerance:  
S/N 3° standard, up to 8° with sloped terrain set 
E/W 3° standard

Backtracking: Yes

Wind protection: None required, safety wind-
stow included

Schletter’s FIRST TRACKER 
for the U.S. market 

Solar mounting manufacturer Schletter unveiled 
its first tracker for the U.S. market, the FS Track-2, at 
Intersolar 2015. With a single actuator and push-bar 
design, the tracker will be on display again during SPI at 
Schletter’s booth, No. 2916.

Based on experience overseas, Schletter designed 
the FS Track-2 with a stainless steel spherical bearing 
that ongoing accelerated life testing has shown to be 
more durable than plastic or nylon bearings, said David 
Wallerstein, product manager at Schletter.

The company, which offers popular fixed-tilt systems 
for ground, roof and carport projects, has entered the 
tracker market as public support for large projects is 
squeezed, making energy yield a critical component of 
positive system economics.  Popular sentiment about 
tracker technology has shifted, too.

“The industry has seen a dramatic shift of thought 
about tracker technology, from seeing it as a risky 
technology to one with high degree of acceptance,” 
Wallerstein said. “The transition of larger systems from 
fixed tilt to trackers will continue to improve economics.”

On what differentiates the FS Track-2 from other single-
axis trackers, Wallerstein cited the custom geotechnical 
surveys Schletter performs for foundations on most projects 

250-kW and above. He also said the tracker is cost-effective 
in equipment, installation and maintenance. The system 
features reduced foundation posts as well as simple-to-
install and standardized components.  

Wallerstein said Intersolar produced several 
domestic orders for FS Track-2 and expects systems 
to be in the ground by the end of the year. Globally, a 
100-MW project in Chile is in final engineering, with 
components en route, and several “modest” systems 
will be constructed in Europe soon. SPW

WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online
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Dunkermotor has been involved in the solar tracking 
field, providing motors for products, for the last 16 
years. The company has heard a lot of feedback from 
field engineers and installers about tracker systems. The 
company thinks it’s important to share what it has learned 
with tracker manufacturers so the solar industry can be 
more competitive, safer and sustainable.

Here is some of what solar installers have told Dunkermotor:

Reduce or integrate motor-related components for 
quicker installation.
Solar tracker installers are often hired by developers 
because they can do the work more cost effectively and 
faster than their competition. To get the work done quickly, 
installers prefer the motor and other components—such 

Dunkermotor offers TIPS 
for solar tracker manufacturers

as the gear reducer, linear actuator, encoder, inclinometer 
and anemometer—to be as closely integrated as possible. 
Mismatched components that don’t align are a time 
consuming and costly problem. Solar tracker motors shipped 
as one unit with an integrated gearbox, encoders, linear or 
rotary actuators with the inclinometer, if available, would be 
an excellent time and cost-saving product for installers.

Simplify motor electrical power and control 
connections for safer installations.
Installers are outside in harsh environmental conditions, 
and the safety of personnel and motor components are 
important concerns. Power connections to the motor from 
the controller and main bus network that are integrated or 
reduced to a single cable are safer and preferred. Multiple 

Backwoods
 Solar
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cable connections may cause unsafe connections, space 
constraints and more difficult diagnostic testing.

Reduce motor related component weight and bulk, for 
easy installations.
Installers prefer components that can be installed with one or 
two workers. Ideally, component installation would not require 
a crane or other lifting device, which are not readily available 
in the remote areas where trackers are often installed. 
Motors and motion control need to be light and compact. 
From an installer’s point of view, multiple but modular sets 
of components are ideal. Modular components simplify 
installation, diagnostic testing and accelerate commissioning. 
Smaller and modular components can also maintain 
uninterrupted power generation. This seems to bode well with 
power providers, too.

Simplify motor and control operations for smoother 
tracking installations.
The most important part of a tracker installation is to ensure 
it accurately follows the sun’s movement across the sky. 
The tracking resolution must be as precise as possible, up 

to 0.0002°. The greater the precision, the more efficient the 
project. Installers generally take an inordinate amount of 
time to achieve this goal. For that reason, installers prefer 
embedded intelligent sensor technology in the motor. Motors 
with an onboard computer allow for distributed control and 
proper execution of mission-critical functions. They also can 
provide diagnostics to the installers.

Endeavor for lifetime maintenance-free operation of 
motor components. 
Installers don’t like returning to project sites for repairs or 
re-installations. They want maintenance-free components 
for the 30-year life of the project. Motors and components 
are exposed to unforgiving environments and harsh 
weather. Motors need to survive the extreme high and low 
temperatures of deserts. They must have comprehensive 
protection against water and dust. IP67-rated moisture 
equalizing protective vents are necessary. In areas where 
heavy saline or chemically corrosive vapors are prevalent, 
installers prefer that the units be covered by shrink wrap 
tubing with UL-rated sun protection. Motors and components 
are expected to last 15 to 20 years. SPW
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Global solutions for renewable energy often require a global
approach to products and supply. When an international Sapa
customer expanded their solar business into North America, they
found Sapa Extrusions was already here and ready to support them.

With 23 locations across North and South America, the Sapa
team was able to coordinate with global colleagues to quickly
transfer the tools, data, and knowledge required to rapidly begin

producing material. Thanks to Sapa, our customer soon had locally
produced material in hand across multiple regions, faster than
dealing with multiple extrusion companies.

From cost-effective regional production of materials, to global
transfer of information between facilities, working with Sapa
Extrusions offers customers the very best in aluminum extrusion
design and production.

For more about Sapa and renewable energy: NorthAmerica.Sales@sapagroup.com  •  (877) 710-7272

A wide array of aluminum extrusion solutions for solar and wind

Sapa Extrusions North America

GREENER FUTURE
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www.sapagroup.com/NA
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S E R V I C E S KELLY PICKEREL
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One California recycling firm approaches solar 
developers to clean up projects

IS YOUR JOBSITE?
HOW GREEN
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Solar is the heart of the "green" movement. Using clean, renewable 
energy is one of the best ways to support a clean environment. 

BUT HOW GREEN IS THIS INDUSTRY, REALLY?

One would hope an environmentally conscious industry does its 
part to recycle as much as possible. Millions of cardboard boxes full of 
solar panels make their way to jobsites across the country every year. 
In California alone, undeniably the capital of Solar Country with its 
hundreds of utility-scale projects operating or under development, the 
number of boxes and pallets discarded during installation is staggering. 
One company is offering a solution for solar project managers.

"As far as the greenest way to do a project, we're really helping 
out with that," said Kasem Cornelius of STJ Corporate Recycling, 
which just two years ago got involved with recycling at solar project 
sites. "We got hit up one day to help out on one of these solar 
projects that was running behind. We got our foot in the door and 
realized that there is a lot of this to be done."

STJ's crew separates abandoned boxes from pallets at solar jobsites, 
puts the cardboard in bins and stacks pallets to be transported off-site. 

The company first started as a wrecking yard in 1943 and has since 
freshened its image to focus on recycling scrap metal and various 

We got our foot in the door and realized that 
there is a lot of this to be done.

cardboard jobs. Cornelius said he never expected the business to focus 
so heavily on solar sites, but STJ is located in the middle of a solar boom. 
Cardboard boxes now make up 90% of STJ's work flow. 

Simple ways to make your jobsite greener
• Ask suppliers to reduce packaging
• Carpool to jobsites
• Purchase local
• Upgrade machinery to proper emission standards
• Use washable silverware and plates for lunches instead of disposable
• Set up a recycling bin for items such as aluminum cans and plastic bottles
• Offer a water cooler instead of plastic water bottles
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"This is definitely our main, full focus," 
Cornelius said. "We still have a wrecking yard and 
we still do towing and scrap metal, but it's nothing 
compared to what we're doing now on this. We 
called in people who used to work for us that 
had left to go to the oil fields. We have everybody 
going full-on doing solar projects now."

As [installers] are putting on panels, 
they’re just pushing that empty box to the 
row and aisle they drive down, and they 
don’t worry about it anymore.

Breaking down boxes isn't a one-day job. Take 
a typical California 100-MW utility-scale project—
at least 385,000 standard PV panels are needed 

With over 28 years experience and 10 GW+ of energy under contract in North America, EDF Renewable Services  
is the trusted leader to optimize plant performance, maximize availability, and minimize downtime.

With services including full O&M, Asset Administration, and 24/7/365 Monitoring, we bring an owner-operator  
sensibility to all projects. Our development group, EDF Renewable Energy, is a green energy leader, with over  
6 GW of wind, solar, and bioenergy in development, construction and operations. 

EDF Renewable Services 
858.521.3575  |  O&Mbusdev@edf-re.com   
www.edf-renewable-services.com

TRUSTED LEADER IN  
OPERATIONS & MAINTENANCE

EXPERTISE | COMMITMENT | INNOVATION 
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to reach that output. According to a 
Canadian Solar spec sheet, 30 panels 
come in a package. Just in this example, 
that requires over 12,830 boxes. Include 
the filler inside the boxes for protection, 
and it's clear STJ stays busy.

"As [installers] are putting on 
panels, they're just pushing that empty 
box to the row and aisle they drive 
down, and they don't worry about it 
anymore," Cornelius said of jobsites. 
"They push it out of the array and then 
we take it all from there. It's as little of 
their involvement as possible."

Working as the contractors install 
allows a finished solar project to be truly 
completed. STJ brings its own forklifts and 
other machinery to help with cleanup. 

"We are working simultaneously, 
keeping the project clean visibly," 
Cornelius said. "You don't have a huge 
stack in the corner of a project. When it's 
done, everything is done. It's not another 
headache to worry about in the end."

STJ guarantees a 100% recycling 
rate. A recent project had 400 tons of 
cardboard and nothing ended up in a 
landfill. For contractors not wanting 
to take the time to sort out contracts 
with local recyclers, turning to a 
subcontractor like STJ ensures as green 
a process as possible. 

"We know recycling and getting this 
waste out isn't the No. 1 thing companies 
are thinking when they're planning," 
Cornelius said. "There are a million other 
things that need to be handled. But instead 
of letting this be a worry at the end of a 
project, we're trying to take this on and be 
there at the beginning so it's handled in 
one big swoop." SPW

We are working 
simultaneously, keeping 
the project clean visibly.

TOYS“R”US DIDN’T 
PLAY AROUND.

WHEN IT CAME TO 
SECURELY ATTACHING 

5.38 MW OF SOLAR 
PANELS TO THEIR ROOF,

American made S-5-PV kits and clamps 
are the industry standard in metal roof 

mounting hardware. That’s why the 
biggest names in business rely on our 

solar mounting solutions. They know that 
it’s only secure, if it’s S-5! secure. 

Learn more at www.S-5.com or call 888-825-3432.   
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S E R V I C E SAARON HALIMI
DIRECTOR OF UTILITY PROJECT DEVELOPMENT AT BORREGO SOLAR

The looming step down of the 
solar federal investment tax 
credit (ITC) from 30% to 10% for 
larger projects at the end of 2016 is 
consuming the solar industry. There 
isn’t some cataclysmic shift that will 
happen in 2017; it’s happening now. If 
projects aren’t lined up with a builder 
by the end of 2015, the project will 
likely have very serious pain points and, 

Key considerations for 
UTILITY PROJECTS 
making the ITC cut-off

in some instances, won’t get finished.
Solar developers are in an all-out 

sprint to get deals to a shovel-ready 
status with an EPC firm within the next 
few months. At this point, to qualify 
for the current ITC, projects must 
be operational by Dec. 31, 2016. For 
now, industry-leading asset owners, 
developers and EPCs are preparing for 
the worst by securing their contracts, 

counterparties, suppliers and strategic 
partners now, as opposed to later.

Utility solar project developers have 
had to navigate the market pressures 
resulting from the ITC step down for 
a while. But now that it’s imminent, 
there is less room for time delays, false 
starts or mistakes. There are four key 
factors defining a project’s success in 
making the ITC cutoff: interconnection 
timelines, access to labor, tax equity 
availability and permitting.

Interconnection
Interconnection can be a rather 
long and drawn-out process 
depending on the utility, study type 
and overall project size. To ensure 
a project reaches permission to 
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operate (PTO) in time to make the 
ITC cut-off, it’s essential the project 
is far enough along in the study 
process to get an interconnection 
agreement (IA) tendered before the 
end of 2016. In addition, once there 
is an IA in place, the engineering and 
construction timelines associated 
with interconnection facilities need 
to provide ample time for testing and 
commissioning. This will not only 
require project owners and developers 
to post capital in the form of security 
deposits that get spent as construction 
moves along, but they'll also need to 
release the utility 
to commence 
construction, 
drawing down 
and spending 
the capital. The 
decision to 
authorize the 
utility to do their 
work is being 
made earlier than usual in an effort to 
make the ITC cut-off. 

In areas of the country where 
hundreds of megawatts of solar is 
being installed, the industry is likely to 
encounter testing and commissioning 
delays with the local utility or 
independent system operators. For 
those in the business of mitigating their 
ITC deadline risk, targeting PTO well in 

advance of the end of 2016 should be 
done to accommodate the likely delays 
from your local utility.

Access to labor
Analyst firm IHS reported in early June 
that U.S. developers had a pipeline of 
32 GW of utility-scale PV to complete 
before the ITC deadline—25% of 
the pipeline was already under 
construction. According to GTM 
Research, an indicator of utility PV’s 
aggressive growth trajectory in 2015 
and 2016 has been the uptick in 
construction activity, with total capacity 

under construction now greater than 4 
GW for the first time in two years. 

All this activity means that 
companies, public agencies, technology 
providers, contractors and financiers 
will be constrained making sure they 
can move these projects across the 
finish line. As a result, the access to high 
quality materials and qualified manpower 
will be challenging. Choosing a 
dependable EPC with technology supply 
contracts in place and solid relationships 
with local subcontractors is a key 
consideration in mitigating this risk.

The rebound of the broader 
economy and increased construction 
projects is another limiting factor. Many 
solar electrical subcontractors and local 
laborers also work on more general 
forms of construction projects, and with 
the economy improving, this is bound 
to become an additional constraint on 
project timelines. 

A developer’s ability to establish 
certainty around needed resources is 
an essential component of securing 
competitive market financing. 
Financiers want to partner with 

developers that have a holistic approach 
and long-term view, not ones that are 
in it for the short-term. 

Tax equity 
Tax equity investors can make up a 
substantial part of the capital stake of 
a solar project, and they often take an 
ownership role and receive a return 
based on cash flow from the asset and 
federal and (in some instances) state 
income tax benefits. Tax equity investors 
are usually large tax paying financial 
entities such as banks, insurance 
companies and utility affiliates that use 

these investments to reduce current and 
future tax liabilities. A tax equity investor 
not only monetizes the ITC, but also 
benefits from accelerated depreciation.

Given the current environment 
consisting of more projects in the 
pipeline than there is tax equity appetite, 
tax equity investors will be more selective 
over the next 18 months than in the past. 
They will shift to higher quality, more 
bankable projects that have products and 
resources lined up. To secure your place 
at the top of the list with this tough-
to-attain investor class, make sure you 
have an ideal clean project to finance, or 
expect this part to be more difficult than 
history has shown—which is surprisingly 
hard to believe. 

Permitting 
Similar to interconnection, permitting 
can be challenging and riddled with 
delays and complications. It’s essential 
to assume things won’t always break 
your way, and make sure to get started 
with the permitting process as early 
as possible. Go into the local agency 
offices and sit down with the person 

A developer’s ability to establish certainty around needed resources 
is an essential component of securing competitive market financing. 
Financiers want to partner with developers that have a holistic 
approach and long-term view, not ones that are in it for the short-term.
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responsible for the relevant permit 
to discuss any concerns you have up 
front. In many cases establishing a 
basic relationship can help reduce the 
inherent bureaucracy associated with 
this development milestone.

Developers must also manage 
potential state or federal permitting 
items. If the project is near a wetland 
or biological resource, it will likely 
trigger additional time-intensive 
permitting requirements. While there 
may be an option to defer time-
intensive public infrastructure upgrades 
(road improvements, landscaping, 
etc.) until after PTO, when it comes to 
federal and state-level environmental 
permitting, it needs to be done prior to 
construction commencement. 

Be sure to identify areas of concern 
now; stay in front of them and don’t 
be afraid to start the project specific 
permitting process early, as there is 
bound to be an increase in activity at 
both the state and federal level—which 
they’re likely not staffed to handle.    

Looking Ahead
Given all of these top-level 
considerations, the market will begin 
to see more collaboration between 
developers, EPCs and project owners 
with the common goal of getting projects 
built before the end of 2016. There is 
less room for error and many developers 
aren’t proficient in dealing with every 
aspect quickly enough to keep the 
project moving forward at the needed 

pace. Market participants will seek out 
others in the industry that have expertise 
in an area that they might be lacking to 
get the project over the ITC finish line. 

The sunset of the ITC is also expected 
to bring more consolidation in the market. 
As development of utility projects start to 
slow down, market participants will either 
merge, vanish or figure out the next big 
thing. Stay in front of the curve, put your 
capital to work and don’t take a vacation. 
Every day from here on out could make or 
break your deal. SPW

MBARCONLINE.COM  |  760-744-4131

If it’s made of steel,  
M Bar C Construction will 
build it to the highest  
standards for strength,  
utility and cost-effectiveness.

LET’S TALK ABOUT HOW 
WE CAN STRENGTHEN 
YOUR SOLAR PROJECTS.

Sept. 14-17, 2015  |  Anaheim Convention Center

Visit us at booth #1333

THE STRENGTH
BETWEEN SUN AND SHADE

TM MAGERACK SOLAR MOUNTING SYSTEM

$0.12/w System 

MAGERACK

$4.50 L-foot & Flashing
Patented unique design
Absolute waterproofing
Easiest to install
Lowest cost

$6.90 Flat Tile Hook 
Strongest tile hook
Only 0.25” deflection at 356 lb uplift force

Optional flashing
Double flashing to meet building code and roof 
manufacturer warranty

$8.50 Flat tile hook and flashing

UL 2703 Listed, Class ‘A’ fire rating
Built-in integrated bonding
No WEEB needed

As low as $0.12 per watt 
Including L-foot and flashing

Strong and reliable 
Up to 8 feet rail span

510-656-6661  info@magerack.com
                             www.magerack.com 
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with AURORA SOLAR, solar design platform

Christopher Hopper

Christopher Hopper is the 

co-founder of the solar design 

platform, Aurora Solar.

use some sort of software that helps streamline 
their sales and design process. Looking at 
our case, since launching in January of this 
year, Aurora has been used to design over 
650 MW worth of PV installations. We are now 
processing over 2,000 projects a week from a 
growing number of solar installers across the 
U.S. and overseas.

Our clients are flocking to Aurora for many 
reasons: Some clients want to win more jobs 
by generating professional sales proposals 
with beautiful 3D visualizations. Others want 
to easily perform sophisticated financial 
analysis. Everyone wants to reduce truck roll 
by remotely performing shading analysis. Once 
they seal the deal, clients want to save time by 
automatically generating single line drawings 
of their system designs. One of Aurora’s key 
selling points is you can do all of these things 
in one place with just a few keystrokes.

SPW: Is the Aurora Solar program more of a 
prospecting tool or a final-step design tool?
CH: Aurora is a one-stop application for 
both of those functions. Our clients go from 
prospecting through sales and final engineering 
in less than 15 minutes.

Solar Power World caught up with 
Christopher Hopper, co-founder of the solar 
design platform Aurora Solar, to learn more about 
the company’s product and what he hopes to 
share with attendees at Solar Power International.

Solar Power World: What will you be 
sharing with the SPI audience when they 
stop by the Aurora Solar booth, No. 7030?
Christopher Hopper: We will be demonstrating 
how solar installers can boost their sales, perform 
sophisticated engineering design and streamline 
their operations using Aurora. We will be giving 
demonstrations of our software to anyone 
interested in learning how Aurora can meet the 
needs of his or her organization. Finally, we will 
be hosting a few sessions showing attendees how 
they can automate residential and commercial PV 
design using some exciting new features we have 
developed.

SPW: Sophisticated solar design software 
seems like a no-brainer, but how much of 
the residential solar industry is actually 
using a program like yours?
CH: It is becoming clear that in order to stay 
relevant in the market, all installers will need to 
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SPW: In your opinion, what’s the 
most impressive functionality of 
your program?
CH: We think it is our remote shading 
analysis. Since we launched the feature, 
Aurora’s shading analysis has been used 
on over 30,000 sites globally. Several of 
America’s top 10 solar installers rely on it 
for calculating solar access percentages 
and deciding where to place modules. 
We think our proposal generation is a 
close second. You can create custom 
proposals with 3D visualizations of the 
installation within a matter of minutes.

SPW: More design tools are 
coming onto the market for 
aforementioned reasons. How can 
a solar installation firm choose a 
program that’s best for them?
CH: It is important to select an 
integrated one-stop application—
otherwise you will waste a lot of time 
trying to cobble together several 
different solutions. Solar installers need 
to ask themselves: Which product 
makes my life easier? What application 
is easy to use and has strong customer 
support? Which product helps me create 
efficiencies, scale my business and drive 
more revenue? At the end of the day, 
that is all that matters. SPW

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

䈀漀漀琀栀 ⌀㈀㤀㐀㠀

Software_9-15_Vs3KZ.indd   62 8/20/15   3:40 PM



S O F T W A R E

                    9 • 2015       SOLAR POWER WORLD 6 3

ENACT software STREAMLINES business

When a solar contractor receives a sales 
lead, what’s next on the to-do list? ENACT 
Systems workflow automation software aims 
to answer that question through each stage of 
the solar sales process. In charting the course 
for installers, ENACT CEO Deep Chakraborty 
said he hopes to reduce industry soft costs, 
which eat up about 50% of the overall cost of 
a solar system. He said automation software 
such as ENACT could reduce costs by 20% in 
residential solar. 

Illustrating the inefficiencies of the 
U.S. solar business, Chakraborty points to 
Germany, where solar systems cost half of 
what they do here. He said the high prices 
in America have nothing to do with human 
labor—those costs are the same—and have 
everything to do with how the puzzle pieces 
of doing business fit together. In America, 
they tend to remain scattered.

“Thousands of solar contractors do not 
have software today that does any of the 
internal workflow processes,” Chakraborty 
said. “Instead, employers are using Excel, 
shared Google folders, different internal tools. 
There is a huge need for workflow automation 
and simplification of business processes.”

ENACT Systems replaces all of these 
platforms with a single, get-stuff-done 
application. Companies configure settings, 
deciding which steps of their workflow they 
want to capture on ENACT, and as projects 
move forward from sales to design to install, 
the software notifies appropriate users of the 
next action item in the workflow. The entire 
company’s business operations are on one 
system with very little friction, Chakraborty said.

One of ENACT’s functions is system 
design and proposal generation. Chakraborty 
said that ENACT is a sales tool and shouldn’t 
be represented as an engineering or 
permitting platform. “That being said, for the 
residential projects we’ve done, so far we’ve 
found our layout tool is achieving accuracy 
levels well within permitting standards,” 
Chakraborty said.

A snag for many smaller solar contractors 
is financing. Furthering the software’s 
capabilities, ENACT Systems and RapidAdvance 
(a division of Quicken Loans) recently 
partnered to offer working capital to solar 
contractors. Called “Quick Working Capital,” 
the solution offers users with growing project 
pipelines access to loans, cash advances and 

Thousands of solar contractors 
do not have software today that 
does any of the internal workflow 
processes. Instead, employers 
are using Excel, shared Google 
folders, different internal tools. 
There is a huge need for workflow 
automation and simplification of 
business processes.

STEVEN BUSHONG
ASSOCIATE EDITOR
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lines of credit from $5,000 to $500,000, within 72 hours 
of application and with zero collateral.

“Residential and commercial solar and energy retrofit 
projects have long sales and installation cycles, and 
contractors often limit their growth potential due to slow 
cash-flow,” Chakraborty said. “Through our partnership, 
contractors can unlock rapid access to working capital 
funds, based on their business pipeline on ENACT.”

While ENACT can do a lot for solar contractors, 
Chakraborty said the human effort needed for 
successful sales cannot be replaced by software.

“You have to show up on a customer’s doorstep. 
You still have to show the proposal and convince a 
customer. The human effort is required, but everything 
you do to make these things happen, the automation in 
ENACT makes the process faster,” he said. SPW

ENACTing a process 

Track leads
ENACT helps to schedule appointments, enable collaboration 
and follow-up on the sales process. 

Analyze energy output
Integrated residential and commercial utility data for all major 
solar markets streamlines project analysis.

Determine pricing
Multiple financing solutions—including cash, loan, lease, PPA 
and PACE—help customers go solar.

Generate proposals
Proposals are branded to your business and include 
comparable finance options.

Manage documents
The data repository can be customized for each business. 

Get contracts signed
Deals can be closed anywhere with digital contracts using 
DocuSign. 

Find financing
Applications for financing at the point-of-sale get instant 
underwriting approval.

Operations
Operations teams take over through site surveys and permitting 
and interconnection.

Management and operational reports
A single system makes reports for sales, operations and finance.

WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online
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Solar Power International, powered by the 

Solar Energy Industries Association (SEIA) and 

Solar Electric Power Association (SEPA), held 

its inaugural show in 2003 and was designed 

to serve and advance the solar energy industry 

by bringing together the people, products and 

professional development opportunities that 

drive the solar industry and are forging its bright 

future. This year the event continues  Sept. 14-17 

at the Anaheim Convention Center in California. 

Organizers are expecting people from 600 solar-

related companies to participate in the exhibition, 

conferences and associated networking events. 

Visit Solar Power World at Booth No. 243!
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A chance to socialize and change 
the world through solar
Solar Power International offers 
events specifically for women each 
year. Perhaps one of the longest running 
is a panel discussion and reception put on 
by the Professional Women in Solar Group.  

Isabelle Christensen founded the 
group organically about 10 years ago in 
an effort to meet other women when she 
first joined the 
industry. “I could 
basically count 
the number of 
women in solar 
on both of my 
hands,” she said. 
“That’s how 
few we were 
back then.” They met over breakfast and 
continued to gather unofficially at SPI until 
the group became larger and was able 
to organize an official event at the show 
about five years ago. 

Christensen expressed her gratitude to 
SEPA CEO Julia Hamm for being an early 
supporter of the group and volunteers 

from Solar Energy Tradeshows (SEIA and 
SEPA’s management company) for making 
the event possible

Christensen worked in social media 
marketing for a high-tech company 
about the time Governor Arnold 
Schwarzenegger developed his Million 
Solar Roofs Program in California. She 

recalled attending some of the earlier SPI 
shows which were much smaller. “All the 
exhibitors had table tops instead of the 
big booths you see at SPI now,” she said. “ 
There I met the CEO of a solar installation 
company who offered me a position by 
asking if I’d be interested in changing the 
world.” She accepted. 

Through the last decade Christensen 
has experienced the ups and downs of the 
solar market first hand. She watched the 
installation company grow successful and 
then go bankrupt. She then worked for a 
module manufacturer until it went out of 
business, then another and another. “It was 
a roller coaster, but I refused to give up,” she 

said. She now works for a European module 
manufacturer where she said she is excited 
to experience some stability—not only in the 
company but in the solar industry. 

Christensen’s involvement with 
Professional Women in Solar also 
remained stable through her solar career. 
Now in its ninth year, the group has 

Our focus has always been to provide more of a social gathering for 
women rather than an organized membership group where we have to 
solicit sponsorships and funding—that’s not what we do. We provide a 
social platform for people to form partnerships outside of their companies.

9th Annual 
Professional 

Women in Solar: 

Panel Discussion 
and Reception

DATE: 
Tuesday, 

September 15

TIME: 
4 - 6 p.m.

PLACE: 
Room 303AB

PRICE: 
$50 per 
person

Register at 
solarpowerinternational.com
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grown, along with the number of women in the 
solar industry (from tens to thousands). But the 
group remains a grassroots organization totally 
supported by volunteers, and Christensen said it’s 
designed to stay that way. “Other women’s groups 
have been formed and also hold events, which is 
excellent,” she said. “Our focus has always been to 
provide more of a social gathering for women rather 
than an organized membership group where we 
have to solicit sponsorships and funding—that’s not 
what we do. We provide a social platform for people 
to form partnerships outside of their companies.” 

For example, outside of her day job, 
Christensen runs nonprofit Green Ocean Ventures. 
The group helps finance female entrepreneurs 
starting solar businesses in developing countries 
like Tanzania and Afghanistan. She said many 
volunteers from Professional Women in Solar have 
participated in the nonprofit. 

As the group has grown, so too have the 
discussions. Christensen said in the past they’ve had 
California Congresswoman Maxine Waters speak 
about fighting for women’s rights, and companies 
discuss their leadership training programs for 
women. This year’s focus will be on how women are 
contributing to the global solar industry. The panel 
will include speakers Leslie Labruto of the Clinton 
Foundation and Cathy Zoi of SunEdison.

“This event is a great venue for women to 
expand their network, not just professionally but 
also in terms of social contribution and how to 
give back,” Christensen said. “They can find similar 
people who want to change the world through solar, 
not just in the U.S. but globally. Solar has given me 
so much professional and personal fulfillment, and 
this is a great way to give back and encourage other 
women to join the industry all over the world.” SPW

WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online

SPI_9-15_Vs3KZ.indd   69 8/20/15   3:51 PM



SOLAR POWER
I N T E R N A T I O N A L

7 0  SOLAR POWER WORLD       9 • 2015        www.solarpowerworldonline.com

Innovated learning
Doug Donovan, CEO, Interplay Learning 

What does your company do? 
Interplay Learning is the leader in creating 
simulations to help people start or advance 
their career in the technical or building 
trades. Our specialty is interactive, life-
like simulations, which allow a learner to 
accelerate practical understanding and 
application. In solar we’re creating an online 
platform that merges our simulated content 
with video training and assessment. 

How will this improve the solar industry?
We found solar professionals are actively looking 
for ways to advance their careers and skills, while 
new hires must be adequately trained to ensure 
they stay in the industry and perform their jobs 
well. Unfortunately training options for both new 
and existing solar professionals are expensive and 
take workers away from on-the-job training. Our 
Online Solar Training Platform allows all workers 
in the solar industry a place to learn, practice and 
prepare to excel in their solar careers.

Where did the business idea come from?
As we began discussions with directors of 
training in the solar industry, the pain-point 
became clear. The solar market is gravely lacking 
in its training needs in to keep up with the 
demand. We’ve generated catalogs of solar-
focused training content and packaged it in a 
platform that gives installers, site survey experts 
and salespeople a portal to learn solar basics, as 
well as to advance their solar knowledge.

Spotlight on Start-up Alley
Start-Up Alley, presented by Solar Power International and Clean Energy Trust, features companies with cutting-edge technologies 
and innovative business plans. Solar Power World asked the leaders of three companies a few questions—the answers are below.

Easy data access
Elena Lucas, co-founder and CEO, 
UtilityAPI

What does your company do?
UtilityAPI is the data infrastructure for 
the new energy economy. For new 
energy technologies like solar, we're 
automating the process of getting data 
out of utilities so energy consultants 
can complete proposals faster, reduce 
friction in financing and engage with 
customers after an installation. 

How will this improve the 
solar industry?
Our service reduces the soft costs 
of solar, from customer acquisition 
to customer management. The data 
we pull enables solar consultants to 
make more informed decisions about 
their customer. 

Where did the business idea 
come from?
We saw the data challenge from the 
utility side and the solar industry's side. 
Answering data requests is expensive 
for the utility, and solar companies 
need data quickly to increase the 
velocity of their sales funnel. For 
commercial buildings, it can take up 
to four months to get data from a 
utility—that certainly increases the 
sales process. We cut those four 
months out of the sales cycle. 

Connecting 
investors with 
opportunity
Jonathan Burt, CEO, X3Exchange

What does your company do? 
X3Exchange.com is a specialized 
brokerage firm providing 
marketing and solar asset 
transaction services leveraging our 
proprietary open-source platform. 

How will this improve the solar 
industry? 
By offering a user-based platform 
with sophisticated back-office 
brokerage services anyone can 
participate in marketing solar 
assets and solar-viable real 
estate. We connect investors 
and developers with real project 
opportunities.

Where did the business idea 
come from?
Having been active in the 
renewable asset brokerage field 
for the last 15 years, I noticed 
a real lack of transparency in 
the solar development and 
investment sector here in the 
U.S. The X3E platform provides a 
clearing house of development 
opportunities and a platform for 
owners to market operational 
solar systems. SPW
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Visit the Start-Up 
Alley Pavilion
—booth  No. 937—
to network with these up-and-
coming companies and learn 
more about their offerings.

Anar Solar
Providing patent-pending racking, 
ballast and installation systems

Bert Thin Films
Incorporating the low cost of copper 
materials while maintaining durability

DOSUN Incorp
Achieving a 70% increase in energy 
collection over the traditional methods

Interplay Learning
Innovating training opportunities for 
entry- and professional-level solar workers

Kevala Analytics
Optimizing energy decisions with data 
analytics

LightManufacturing
Offering lowest-cost-per-watt heliostats

Nevados Engineering
Designing solar mounting structures

Payzer
Taking payment in the field with a 
secure service

PV-AMPS
Creating measurement and capacity 
reports with cost-effective weather 
data sets

Sunvestment Group
Making attractive returns on solar 
projects available to communities

UtilityAPI
Automating the process of getting data 
from utilities

X3Exchange.com
Providing marketing and solar asset 
transaction services

YouSaveWithSolar.com 
Helping consumers find trusted solar 
providers

The Future is Now
German engineered 

Solar Panels

The leading smart module solution!

AXITEC, LLC, 75 Twinbridge Drive, Suite E, 
Pennsauken, NJ 08110, Phone 856-813-9386, info@axitecsolar.com

HIGH-PERFORMANCE MODULE
- PLUS more power from each module
- PLUS constraint-free design
- PLUS cost saving maintenance
- PLUS superior safety

The First of its Kind

AXIplus

Sept. 14-17, 2015
Anaheim, CA
Booth 6233
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Borrego Solar brings solar 
power to SPI

As more than 15,000 solar professionals enter the halls of 
this year's Solar Power International conference, there will be 
7,908 solar panels over their heads. This, the largest city-owned, 
convention center solar system in North America, spans across 
exhibit halls A, B and C at the Anaheim Convention Center. 
The 300,000-sq. ft array adds an actual solar element to the 
industry's annual solar show, this year held in the top solar state. 

It took four months for Borrego Solar Systems to install the 
2.4-MW project, eventually finishing in August 2014. The Yingli 
modules, Advanced Energy inverters and SunLink mounting 

were installed last year 
while the convention 
center was in use, 
so flexibility with 
construction was key. 

"To minimize any 
impact on the day-to-day operations of the Anaheim Convention 
Center, Borrego Solar implemented an adaptable work plan," 
said Mike Daugherty, project manager at Borrego Solar. "The 
Convention Center operations staff were a big part of our 

The Convention Center 
operations staff were a 
big part of our success.
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www.bajacarports.com
Toll Free: 800.366.9600

we’ve got you covered.

Standard and Custom 
Solar Support Designs

Design • Engineer
Supply • Install
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success. We had regular meetings and an 
open dialogue to deal with complications 
before they posed a problem." 

Borrego Solar met with convention 
center staff weekly to discuss upcoming 
events the solar crews would have 
to work around. By establishing a 
long-term construction schedule that 
worked around convention events, 
Borrego Solar was able to have little 
impact on the center's daily operations. 
Project management would stagger 
workloads on top of each exhibit hall, 
for example, if an event was setting up 
below. At some points, there were up 
to 60 people working on the roof at 
the same time (electricians, fencers, 
roofers, concrete workers, installers, 
etc.) to avoid interferences with 
downstairs events.

Anaheim Public Utilities purchased 
the system for $5.7 million to include 
in its renewable energy portfolio. The 
convention center will be the primary 
user of the generated electricity, and 
extra energy will be fed onto the grid. 
This helps to establish the Anaheim 
Convention Center as one of the 
"greenest" in the country. The LEED-
certified building also has an on-site 
recycling program, composting facility, 
rooftop herb garden and a farm-to-fork 
culinary program.  

SPI attendees wishing to get an up-
close view of the array can sign up for 
a tour on Thurs., Sept. 17 at 9 a.m., with 
representatives from Anaheim Public 
Utilities, Anaheim Convention Center and 
Borrego Solar. More information can be 
found at solarpowerinternational.com. SPW

SPI by the 
numbers*

Exhibitors: 
585

Attendees: 
14,426

Exhibitor 
Personnel: 
4,733

Square Feet: 
209,900

* As reported in Trade Show News Network for SPI 2014

The convention center will 
be the primary user of the 
generated electricity, and 
extra energy will be fed 
onto the grid. This helps 
to establish the Anaheim 
Convention Center as one of 
the "greenest" in the country.
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MOMMY,  
DO WE HAVE 

FREE HOT 
WATER?

Sun Bandit® is a revolutionary new hybrid energy system that makes choosing, 
installing and enjoying a solar water heating system more practical and affordable than 
ever before. This innovative new patent pending technology creates a cleaner, quieter, 
more comfortable living environment that is a great choice for homeowners and an 
even better choice for your business. 

Visit sunbandit.us to learn more.

Solar Hybrid Energy Systems • Patent(s) PendingSunBandit® is a registered trademark of Next Generation Energy®   © 2013 Next Generation Energy® All rights reserved

zillarac.com
855.670.1212

THE ANSWER TO ALL YOUR SOLAR MOUNTING NEEDS.
FAST. SAFE. AFFORDABLE.

Follow us:
Zilla® is a registered trademark of Zilla Corporation.
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[ P R O J E C T S ] 

Solar-Fit participated in a $40,000 effort to support 
college students designing, building and installing a solar 
powered water purification system in Haiti in 2013. The 
system consists of three independent PV arrays: a 4-kW 
system for the facility power, a 1.1-kW system for the 
well pump and a 1.5-kW system for the water purifier. 

Solar-Fit, a residential contractor based in Holly Hill, 
Florida, partnered with Daytona Beach’s Embry-Riddle 
Aeronautical University to install the solar systems at the 
Ryan Epps Home for Children, an orphanage in Haiti’s 
capital. After the catastrophic 7.0 earthquake that hit 
Haiti in 2010, the orphanage’s children count increased 
considerably. The Ryan Epps Home for Children today 
houses 35 children and operates a daily 200-student 
school with the help of 15 leaders, staff and school 
teachers. There was an immediate need for clean, 
potable water that was finally delivered in 2013.

“It was very rewarding to see the 
reaction of the Haiti people when they 
were able to experience clean drinking 
water for the first time as a result of the 
solar projects,” said Bill Gallagher, Solar-Fit president.

While Embry-Riddle’s engineering students planned and installed 
the project, Solar-Fit assisted with the system design and ordered 
and delivered solar components. Other local Florida businesses and 
individuals donated materials, money and expertise.

Solar-Fit is celebrating its 40th anniversary in 2015, and Gallagher said 
although the journey has had its challenges, the company is blessed to 
have the resources today to give back to those who are less fortunate. 

“The legacy that we leave will be dependent on the actions and 
decisions that we make today. We believe we all need to do our part to 
help those who are less fortunate,” Gallagher said. “The Haiti project is an 
example of how caring individuals and companies can contribute their time 
and resources to make a huge difference in the lives of many people.” SPW

Powering a coveted 
water purification system in Haiti

The 2015 Brian D. Robertson Solar Schools Memorial Fund (BDR Fund) Award, as presented by 
The Solar Foundation, has been awarded to two U.S. solar contractors participating in non-profit work. 

We believe we all 
need to do our part 
to help those who 
are less fortunate.

Location: 
Port-au-Prince, Haiti

Project Size: 
6.6 kW

Modules: 
ET Solar

Inverters: 
Outback

Racking & 
Mounting: 
Unirac

Partner: 
Solar-Fit
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Missouri Sun Solar has completed 10 
kW of an ongoing solar project for the 
Texas County Food Pantry in Houston, 
Missouri. The contractor is donating one 
solar panel to the food pantry for every 
solar power system installed within a 60-
mile radius of Texas County. This means 
that as individuals and businesses in the 
community go solar, the Texas County 
Food Pantry will reap the benefits and the 
installation will continue to grow.

Missouri Sun Solar donated 100% 
of the project, including materials, 
installation and engineering, and 
assumed $30,000 in expenses.

Missouri Sun Solar CEO Caleb Arthur 
said choosing the Texas County Food 
Pantry for a free solar project was simple.

“The future of our nation is 
children,” he said. “Those children that 
are hungry or have nothing deserve 
more. Local food banks have to operate 
off limited budgets and need the local 
community’s help. If we can eliminate 
the food pantry’s electric bill, it will 

Location: 
Houston, Missouri

Project Size:
10 kW (and growing)

Modules: 
SolarWorld

Inverters: 
SMA

Racking & Mounting: 
IronRidge

Installer: 
Missouri Sun Solar

On-going 
project 
helps to feed 
Missouri’s needy

Missouri Sun Solar and Solar-Fit will be honored at Solar Power World's 
2015 Top 500 Solar Contractors Gala in September.

allow them more money in the budget to help 
even more children. It’s the gift that gives every 
time the sun shines.” 

As the solar project stands now at 10 kW, 
it’s expected to save the food pantry $80,000 
in electricity costs over the next 25 years. 

Missouri Sun Solar’s mission is to help others 
live more sustainable lives, so it works to ensure 
non-profits can be sustainable in their missions. 

“Giving a one-time monetary donation 
provides limits on the gift,” Arthur said. “Adding 
solar panels on the Texas County Food Pantry 
allows money each month to be added to their 
ability to provide our community with food, 
shelter, clothing and healthcare.” SPW

If we can eliminate 
the food pantry’s 
electric bill, it will 
allow them more 
money in the budget 
to help even more 
children. It’s the gift 
that gives every 
time the sun shines.
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Location: 
Half Moon Bay, California

Project Size:
 27 kW 

Modules: 
JinkoSolar 305W

Inverters: 
Enphase M250

Racking & Mounting: 
Mounting Systems Alpha 

Installer: 
Everybody Solar 

[ P R O J E C T S ] 

Wild about 
solar

Everybody Solar installed a 27-kW solar array for nonprofit Wildlife 
Associates. Employees from Enphase, JinkoSolar and Mounting 
Systems volunteered on the project, and nonprofit installer SunWork 
Renewable Energy Projects helped train and supervise. The system 
will produce over 40,000 kWh annually.

Everybody Solar helped fundraise $78,500 to complete the 
project through its crowdsourcing portal, along with inverters, racking 
and module donations and a $30,000 grant.

 “Wildlife Associates cares for non-releasable wild animals that 
provide an essential community service as ‘Wild Teachers’ traveling 
to schools and teaching kids about wildlife and natural resource 
conservation,” said Youness Scally, executive director of Everybody 
Solar. “Before this project, the organization would pay $9,000 a year to 
power its wildlife sanctuary, which houses 50 animals. With the new 
solar array, that amount will shrink to approximately $1,000 a year for 
the next 25 years. This significant savings will benefit the community 
and help fund future programs to make a bigger impact.”

An official ribbon-cutting ceremony was held to celebrate the 
new solar array on August 15, 2015. SPW
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ITC motivates homeowners 
to go solar

Location: 
Sullivan, Illinois

Project Size: 
16.8 kW 

Modules:  
SolarWorld Plus SW280 Mono

Inverters:  
ABB PVI-5000-TL

Tracker: 
AllEarth Renewables

EPC: 
Tick Tock Energy

With three dual-axis solar trackers 
in their backyard, homeowners Bob 
and Amanda Montgomery are now 
generating all the power they need.

AllEarth Renewables provided the 
pre-engineered solar trackers, which are 
manufactured in Williston, Vermont. The 
installation shows that trackers can work 
for residential installations, too. 

Trackers can produce over 30% more 
energy than fix ground-mounted systems 
and over 45% more energy than rooftop 
systems per kilowatt installed. 
AllEarth Renewables’ trackers are 
delivered on one pallet and can be 
erected in a day. The project was 
installed by Tick Tock Energy, a 
solar installation company based in 
Effingham, Illinois.

The Montgomerys, who paid 
for the system in cash, were motivated to 
install solar by the 30% federal investment 
tax credit.  Craig Pals, vice president of Tick 
Tock Energy, said many of his residential 

customers pay for systems, avoiding debt. 
“Many of the early adopters of solar in 

our area are financially savvy individuals,” 
Pals said. “They recognize the solid, low-
risk, return on investment value that solar 
provides. They also value self-reliance, and 
generating their own power can shield 
them from electricity rate inflation that 
they view may be very high in the future.”  

Pals said while his clients could 
leverage their investment with debt, 
when the have the means to pay for their 

systems outright, they often do to avoid 
the expense of interest payments.

Since the completion of the solar 
tracker project, the Montgomerys 

are now in the process of installing a 
geothermal heat pump, which will assist 
with the home’s heating and cooling. 

The enhanced production from the 
solar trackers provide the perfect pairing 
with the electric energy demand of 
geothermal heating and cooling. SPW

[Financially savvy individuals] also value self-reliance, and 
generating their own power can shield them from electricity 
rate inflation that they view may be very high in the future.
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[ C O N T R A C T O R S  C O R N E R ] 

Omar Melo

Omar Melo is the director 

of corporate strategy and 

development at Titan Solar.

Besting the 
big dogs

Titan Solar Construction, 
Van Nuys, California
By Kelly Pickerel, Associate Editor 

The residential solar market in 
California is very competitive with big 
names (like SolarCity, Vivint/SunEdison) 
consistently making headlines and grabbing 
customers. Smaller companies like Titan Solar 
Construction out of Van Nuys, focuses on 
customization to make some headway against 
companies with larger marketing budgets. 

“With the larger companies, if a roof 
needs to be redone, they can’t do it because 
it’s not part of their business model which 
is volume and replication,” said Omar Melo, 
Titan Solar’s director of corporate strategy and 
development. “If it doesn’t fit into their little 
box, then they just move on to the next sell. 
For us, we’re going to customize the project 
for that particular customer. We [might] install 
LEDs so the amount [of money] can pencil 
out to go solar. That holistic, customized 
approach is what’s working for us.”

Titan Solar’s approach is indeed working. 
The company formed in 2011 and currently 

has four offices—three in Southern California 
and a fourth just opened near San Francisco. 
It touts itself as a one-stop-shop for energy 
needs. In addition to PV and thermal solar 
system installation, the company does HVAC, 
fuel cells, LED lighting and more. 

Working primarily on residential and small 
commercial projects, Titan Solar’s customers 
have already taken notice of the potential 
residential ITC elimination at the end of 2016. 

“There is a mad rush to get in before the 
11th hour, before the elimination of the tax 
credit,” Melo said. “It helps people get off the 
fence knowing that they don’t have forever 
and it takes time to sell a system.”

As a company, Titan Solar has plans on 
how to thrive in an industry without tax credits.

“Now it’s a matter of adjusting and 
preparing for that by managing our costs 
appropriately, trying different ways to approach 
the market so we can offer the same value 
even after the tax credit goes away,” Melo said. 
“Often times when we install LEDs or upgrade 
an HVAC system [it is] so the customer is not 
buying a much bigger [solar] system they may 
not need if they were already energy efficient. 
We’re becoming more efficient and looking for 
ways to make up that difference before that 
actually comes along.” 

Melo said Titan Solar is looking forward to 
the next few years, because issues with utilities, 
net metering and tax credits will be sorted out.

“We see in five years that some of these 
issues are going to be settled,” he said. “Solar 

If it doesn’t fit into their 
little box, then they just 
move on to the next sell.
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will become a lot more mainstream; we 
won’t be selling just to the early adopters. 
The writing’s on the wall. We think power 
feed will start to move more in the favor of 
solar, as well as market adoptability. It will 
become more mainstream as people start 
to see their neighbors [installing solar] and 
won’t want to be left behind.

“There’s so much to enjoy about the 
industry,” Melo continued. “It’s thrilling, it’s 
exciting to be part of the energy revolution. 
We think we’re well positioned, and we’re 
excited about the prospects. We love the 
fact that it’s a product that is genuinely 
good for the environment, good for our 
future, good for our future generations.” SPW

It’s thrilling, it’s exciting to be 
part of the energy revolution.

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

Bidirectional,  multi-measurement energy metering on a single board
RS485 communications • Externally powered, 3.3 to 30 volts AC/DC 

Single or three-phase • Designed for -40 to +70C (+85C available)
Options for interface and mounting, including DIN

Solar Power International Booth - 6308

Revenue-Grade PV Metering 
“In The Palm Of Your Hand”

Compact OEM module for revenue-grade metering

Demo board shown with
optional terminal blocks

MEASURE YOUR
POWER.

Fast Response Time
Excellent Immunity to dv/dt Noise 
Magnetic Field Stability... 

AND MORE!

HALL EFFECT CURRENT SENSOR 

L34S***D15 SERIES
Tamura Corp’s L34S current sensor 
provides High Frequency Operation 
with minimal core Temperature Rise. 

INTRODUCING

FIND IT IN STOCK AT
TAMURACORP.COM
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Cumulative Community Solar Installations, 2008-2016E

Community solar legislation by state

Source: GTM Research

Community solar expected to see high growth
In a recent report, GTM Research has identified community solar as the next largest solar growth market in the 
United States. Over the next two years, community solar in the U.S. is poised to see its market size increase 
sevenfold, and by 2020 GTM Research expects U.S. community solar to be a half-gigawatt annual market. The 
map shows the status of community solar legislation in each state. SPW
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Connect and discuss this and 
other solar issues with thousands 

of professionals online
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Source: solarpanelsphotovoltaic.net/ Source: Homeowners can use a calculator at http://ilsr.org/simpli-
fied-solar-calculator/ to examine ownership options based on their 
specific location and situation.

Graphs for explaining solar to 
homeowners
Educating homeowners about 
solar is an ongoing process. Maybe 
sometimes images speak more 
clearly than words? The Energy 
Collective shared a post  “19 Graphs 
That Explain Solar Panels for Home 
Owners.” Here are a couple of our 
favorites you may find useful when 
speaking with your customers. SPW

Is my roof tilt at an optimal angel for solar? What type of ownership makes sense for me?

A Regal Brand
Call: 419-352-8441

Email: marketing@marathonsp.com
Visit: www.marathonsp.com

Up to 1500V - UL Compliant     
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[ P R O D U C T S  S P O T L I G H T ] 

The Dunkermotor GEN 4 Solar Tracker Motor is an integrated solar power motor unit that 
embodies all the qualities and cost saving virtues of the GEN 3 DC unit, but it now works with 230v and 110v 
AC supplies. No switching cabinet, cabling, wiring or intensive labor are needed. Users just plug and track. The 
integrated programmable DC Brushless motor is now integrated with its own power supply. Displayed at SPI booth No. 212.

DC motor and drive 
operated directly from AC supply

Roof 
hook 
for narrow 
rafters

EMC filters for solar inverters 
rid noise on current lines

A new roof hook and wood screw from S:FLEX 
ensures the simple and secure installation of PV 
systems on roofs with narrow rafters from 1.5 inches, 
while still conforming to the edge of rafter distances 
prescribed by code. The screw’s hardened tip and 
the flat thread reduce the turning requirements and 
minimize the risk of rafters splitting. The hook base 
plate has an optimized hole pattern that guarantees 
a stable attachment with two screws. 

SCHURTER's FMCC SOL high-performance 3-phase AC filter has a rated 
current from 150 to 2500 A at 520 or 760 V. This filter complements the company’s 
compact FMER SOL DC filter. These devices are ideal for use in powerful inverters 
where both AC and DC lines require filtering, such as those used in solar.

Available from Fall Protection Distributors and 
manufactured by Action Manufacturing, the Standing 
Seam Roof Anchor 1 (SSRA1) allows contractors to safely 
work on standing seam roofs. The non-penetrating roof 
anchor consists of a solid 6061-T6 aluminum body with 
stainless steel set screws. The anchor arrives ready-
to-use and is compliant with the OSHA/ANSI 5,000-lb 
standard. It fits t-seams, bulb seams, SnapLok, single lok, 
double lok and more. Only weighing 4.5 lbs, SSRA1 is salt 
spray tested, noncorrosive and has a lifetime warranty. 

Fall protection for 
standing seam roofs
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Identify prospects and implement your business strategies
Tap into the incredible potential of the U.S. solar market
Go solar at North America's most-attended solar event

Exhibit now!
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HellermannTyton’s metal solar placards offer a pre-
printed marking option that may be more acceptable to 
some local Authorities Having Jurisdiction (AHJs). They’re 
conveniently offered in packs of 5, with retail header cards 
and include optional paint shields to protect the placards from 
accidental paint-over and graffiti. Metal placards are designed 
to meet the latest National Electrical Code (NEC 2014), with 
pre-printed warning, caution and variable data messaging that 
conforms to Article 690, as well as ANSI guidelines.

25-year rated 
metal solar placards

www.lufftsolar.com

Know the 
Effi ciency 
of your 
Solar Plant

WS310

WS510

CAISO Compliant

Secondary Standard 

Measurement

Find us at SPI Booth #3249
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POWERED BY:

Join your industry colleagues at SPI for …
• daily networking opportunities

• best-in-class education

• an expo floor with 600 exhibitors showcasing 
new products and technology

• and more!

Learn more at www.solarpowerinternational.com

Registration is now open for the most powerful  
solar event of the year.

SEPTEMBER 14–17,  2015
Anaheim Convention Center  •  Anaheim, CA

As a reader of Public Power, receive $100 OFF your full conference registration by using the code APPA100!
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