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Power-One. Raised to the power of two. 

Power-One is now officially known as ABB. But this is much more than just a name change. One of the most 
innovative inverter manufacturers in the world now has the engineering, infrastructure and financial clout  
of a Fortune 500 company. The benefits to our customers and the solar industry as a whole should be felt for  
years to come. ABB now has one of the industry’s most comprehensive offerings of solar inverters for residential,  
commercial and utility-scale pv installations. 

For more information please visit: www.abb.com/solarinverters
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Save time and money on every installation 
and sell more solar with Quick Mount PV

Quick Mount PV Quality
• Engineered for strength and simplicity
• Works with standard module frames 
• Superior waterproofing with patented Elevated Water  

Seal technology
• Certified UL System Fire Class Rating A, Type 1 Modules

Cost Savings on Every Job
• Quick and easy to install
• Minimal tools required for installation
• Ground up to 300 contiguous modules with  

a single grounding lug

Sell More Solar!
• Pack more jobs on each truck and complete more installs per day
• Proprietary design software accurately configures the array to ensure code-compliance
• Clean, distinctive look generates more referrals

Quick Rack 
The No-Compromise Rail-Free Mounting System

TM

quickmountpv.com | 925.478.8269

Stop by our booth to learn more

Solar Power International
Booth # 1412
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My favorite part of Solar Power International (SPI), 
which comes to Las Vegas this October, isn’t hard to figure 
out: It’s seeing the innovations, participating in the educational 
opportunities and being among like-minded solar advocates.
 To help you have a great show experience, we have 
compiled tips and events you don’t want to miss in our Special 
Section on SPI. Here is some of the information you will find:

• If this is your first time at the show, bringing comfortable 
shoes and bottles of water may be obvious, but have you 
prepared other essentials, such as an hour-by-hour show 
schedule? Learn how to best tackle the floor and more with 
my SPI Survival Guide. 

• It’s easy to get drawn in by the over-the-top booths, 
but some of the most fascinating innovations may be in 
the Start-Up Alley pavilion. Managing Editor Kathie Zipp 
highlights the contest, which recognizes innovative start-up 
solar companies.

• Did you know the Mandalay Bay Resort & Casino, a 3,309-
room hotel on The Strip, is one of the latest examples of the 
solar revolution? Associate Editor Steven Bushong explores 
the project, which will be completed about the time SPI 
descends on the city. 

• We have also compiled a list of not-to-miss panels, 
networking events and more.

Finally, I want to welcome Executive Editor Lee Teschler to the 
Solar Power World team. He’s an electrical engineer with 37 
years of experience writing on the subject. You can read his first 
piece for us, detailing new NEC regulations, in our Engineering 
Developments feature. SPW

We look forward to seeing you in Las Vegas. 
Please stop by our booth, #150, to meet Lee 
and the rest of the team.

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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Call on the global quality and value leader.
Now part of AMETEK Precision Motion Control, and recognized since 
1950 as the world market leader in customized fractional horsepower 
motion control solutions for the medical, packaging, automation, 
semiconductor and renewable energy industries. 

1500 Bishop Ct - Mt Prospect, IL 
Call: 773-289-5555
www.dunkermotor.com
info@dunkermotor.com

For Utility-Scale, Commercial Solar Trackers
Lowest Total Cost of Ownership Motion Solutions: 
Motor, Gear, Controller, Fieldbus and 
Optional Integrated Inclinometer.

Now in One Compact Unit: The STMTM Series

Most Advanced Tracking Solutions  

STM(PV)TM 
STM(CPV)TM 
STM(CSP)TM POWERED BY DUNKERMOTOR

More than 

1GW Booth 2361 

Now tracking
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Solar Works Around The United States 

Benefitting Veterans
Fayetteville, Ark.
Meridian Solar partnered with DV & 
Associates to develop and construct 
a 322-kW solar electric system at the 
Veterans Health Care System of the 
Ozarks. The installation consists of three 
solar carports, which will provide shading 
to 102 parking spaces for veterans 
receiving services.

Non-Profit Reaches Milestone
Carson City, Nev. 
With the completion of a 180-kW array at 
Western Nevada College, nonprofit Black 
Rock Solar has reached a milestone of 5 
MW of capacity across the state. The 83 
projects built by Black Rock Solar since 
2007 — for schools, hospitals, food banks, 
homeless shelters and Native American 
tribes — have been built at little or no cost 
to the recipients.

Garage-Top Solar
Boston
Solaire Generation will build a solar 
canopy covering 60,000 sq ft of parking 
garage at Bay Colony, an office park in 
suburban Boston. The project included 
the installation of 2,850 panels and 
nearly 300 tons of steel. The project used 
inverters from Power-One (now ABB) and 
Canadian Solar panels.

Education Is Power
Morro Bay, Calif.
A 5.9-kW system installed at a teen center 
by Estero Bay Solar Solutions provides 
power and education. Donations and 
discounts from SolarWorld, Quick Mount 
PV and ProSolar lowered array costs 
enough for the city council to approve 
funding the system.

Clean Energy For Boy Scouts
Rutland, Mass.
Nexamp has completed a 6-MW solar 
facility at the Treasure Valley Scout 
Reservation. The project — among the 
largest solar arrays in New England — will 
provide a steady source of income for the 
Boy Scouts as well as substantial savings 
for local municipalities.

Zoo Goes Solar
Toledo, Ohio
Rudolph/Libbe and GEM Energy have 
turned a 22-acre brownfield site near the 
Toledo Zoo into the 2.1-MW Anthony 
Wayne ground-mount solar array. 
Buffered with new trees and green spaces 
of native grasses, the 28,500-panel solar 
array is one of the largest in the nation to 
supply power to a zoo.

Growing In The United States
North Carolina
Entropy Solar Integrators will 
construct seven solar farms in 2014 
using Canadian Solar CS6X-P PV series 
of modules. Canadian Solar continues 
to grow its activities and customer base 
in the United States.

Repurposed Brownfield 
Indianapolis
Hanwha Q CELLS completed a 10.82-
MW array on a Superfund project site 
that was remediated starting in 1992 by 
the national and state environmental 
protection agencies. The 43-acre site 
is owned by Vertellus Specialties and 
supported by Indianapolis Power 
& Light’s Rate Renewable Energy 
Production (REP) Program.

Partnering On 400 MW
San Antonio, Texas
A seven-phase, 400-MW Alamo project 
brings together KACO new energy 
inverters, developer OCI Solar Power, 
municipal utility CPS Energy and EPC 
Mortenson Construction. KACO new 
energy will be rolling out its 2-MW 
integrated power station for the final three 
phases of the project. 

The burgeoning U.S. solar market recorded the second-largest quarter in history in the first 

quarter of 2014. It installed 1,330 MW of solar photovoltaics (PV) over that period, bringing the 

total to 14.8 GW installed capacity, enough to power 3 million homes. This growth was led by 

the strong performance of the utility segment — both in the PV and CSP markets, according to 

SEIA. Here’s what is happening now: 
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To see your project featured here, please send 

a media release and photo to sbushong@

solarpowerworldonline.com for consideration.

Photo courtesy of Black Rock Solar
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Install the system
today that they’ll ask 
for tomorrow.
GridZero lets users get the most out of their solar power and energy storage investment, 
no matter how much energy incentives, policies and even rates may change. 

By intelligently balancing stored energy and utility power, GridZero overcomes surges and 
spikes, making it possible for a smaller, more cost-e� ective system to perform like a larger 
one and reduce grid dependency.

New OutBack Radian Series inverter/chargers also feature an Advanced Battery 
Charging (ABC) pro� le for compatibility with lithium-ion and other emerging energy 
storage technologies. 

Add to that six other Grid/Hybrid operating modes plus a wide model range for diverse 
region and power requirements, and the result is a future you can bet on. Because whatever 
the grid scenario, OutBack guarantees you’ll stay in front of it.

OutBack Radian Series Inverter/Charger Family
Model Market

GS8048A (8kW, 120/240V)
For Selected North, Central and Latin American Countries

GS4048A (4kW)

GS7048E (7kW, 230V)
For Europe, Asia and other Global Countries

GS3548E (3.5kW)

The OutBack Radian Series inverter/chargers are ideal for complex utility grid environments 
 such as California, Hawaii or anywhere renewable energy plays a signi� cant role.

Visit OutBack
Solar Power International | Booth 2312

www.outbackpower.com
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Design ... Engineer ... Supply ... Install

A proud supplier of light 
gauge steel components

Solar Carports  = increased profits

Let     Solar
keep you
         in the Black

one-stop solution
is your

Baja Construction

Bob@BajaCarports.com         925-766-2612 
Mention this ad and receive a free layout.
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YOUR BUSINESS 
NEEDS A GAME 
CHANGER

CohnReznick is an independent 
member of Nexia International

cohnreznick.com/re

Joe Torre
2014 National Baseball 
Hall of Fame Inductee

INSIGHT IN RENEWABLE ENERGY  
CAN CREATE IT.
Get proactive insight, market-focused advice and guidance from a nationally recognized 
leader—insights that help developers, lenders and investors achieve their objectives 
in renewable energy. Find out what CohnReznick thinks at CohnReznick.com/re.
Forward Thinking Creates Results.
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State-By-State Report: New Mexico

Above the New Mexico state capital in Santa 
Fe flies a brilliant yellow flag with a modern 
interpretation of an ancient Native American symbol 
for the sun. Given the growing adoption of solar in 
New Mexico, it’s also a perfect representation of the 
state’s enthusiastic embrace of renewable energy.

New Mexico is a natural leader for solar. 
With 240 MW of photovoltaic systems currently 
installed, it ranks 10th in the country in solar 
capacity. There is enough solar installed to power 
54,800 homes. In many ways, New Mexico is a 
national model for solar, having created a pro-
solar environment that encourages adoption and 
removes potential barriers.

In 2004, the state’s renewable portfolio 
standard (RPS) was signed into law, requiring 
utilities to include a percentage of renewable 
energy on their electric grids. In 2006, the state’s 
legislature created powerful incentives when it 
passed the Solar Market Development Income Tax 
Credit. Today, homeowners can receive a 10% tax 
credit up to $9,000 on a solar system.

To ensure access to solar, in 2007 New 
Mexico passed a law prohibiting homeowners 
associations and cities from passing codes 
that would prohibit solar power systems. That 
same year, the RPS was doubled. New Mexico 
now requires that 20% of the state’s energy be 
produced by renewable sources by 2020, 20% of 
which must be from solar.

This policy environment has created a domino 
effect of opportunity. Solar generation is a major 
growth industry in the state. Nearly 90 solar 
companies now operate in New Mexico, employing 
roughly 2,000 people. These companies, including 
contractors like Positive Energy Solar, installed 45 
MW of solar electric capacity in 2013, representing 
$131 million in investment. This was a 61% increase 
over 2012, and the adoption is expected to 
continue to rise in 2014.

What’s worth noting is the diversity of solar 
adopters in New Mexico. Installations range from 
small agricultural enterprises to high-end art 
galleries — both major industries in our state — to 
colleges and schools, restaurants, multi-family 
developments and homes, medical offices and 
community centers. One thing is consistent: a 
shared passion for adopting renewable energy 
for environmental and financial reasons. In New 
Mexico, solar is the right thing to do.

Fueling adoption is the declining price for 
solar. The average price for installed residential and 
commercial photovoltaic systems in New Mexico 
dropped by 7% in 2013. Nationally, solar installation 
prices for homes and businesses declined by 
4%. The price has dropped approximately 30% 
over the past three years. Prices may be nearing 
the minimum, however, as solar module prices 
stabilize and global demand increases.  

New Mexico continues to serve as a national 
leader in solar policy. In July, Rep. Ben Ray Luján 
and Rep. Peter Welch co-sponsored a bill in 
Congress that would increase renewable energy 
minimums for utility companies and promote 
energy savings through greater efficiency. In a 

The Sun Shines On New Mexico

A RENEWABLE ENERGY STANDARD 
WILL DRIVE THE DEVELOPMENT OF 
THE CLEAN ENERGY SECTOR, CREATING 
GOOD JOBS IN COMMUNITIES ACROSS 
THE COUNTRY, ESPECIALLY NEW MEXICO 
WHERE WE ARE HOME TO ABUNDANT 
RENEWABLE RESOURCES.

Regina Wheeler 

CEO of Positive Energy Solar, 

a 2014 Solar Power World Top 400 

contractor
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G E T  O F F  T H E  R O O F  F A S T E R
N E W  I N T E G R AT E D  B O N D I N G  C O M P O N E N T S

SOLAR 
MOUNT  SM

R

RAIL SPLICE BAR MICROINVERTER MOUNTMODULE MID CLAMP 

C O M E  V I S I T  O U R  B O O T H  # 3 0 6
S O L A R  P O W E R  I N T E R N A T I O N A L
O C T O B E R  2 1 - 2 3 ,  2 0 1 4 

M A K E  Y O U R 

L I F E  E A S I E R 
SOLARMOUNT defined the standard 
in solar racking. Recent enhancements 
are designed to get installers off 
the roof faster than ever before:

• Pre-assembled components reduce 
installation steps and saves labor time

• New grounding & bonding process 
reduces copper wire and eliminates 
the need for grounding straps.

• Optimized microinverter mount with 
corresponding  wire management clip. 

• Quickly set modules flush to the 
roof or at a desired tilt angle.

• Change module orientation to 
portrait or landscape while securing 
a large variety of framed modules on 
flat, low sloped or steep pitched roofs.
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statement Luján said: Under the proposed 
standards, utilities would be required 
to incorporate a minimum of 25% of 
electricity from renewable sources by 
2025. Energy efficiency programs for 
electric and natural gas utilities would also 
be required to save the equivalent of 15% 
and 10% of sales respectively by 2025.

Looking ahead, the stars — and the 
sun — are aligned for New Mexico’s 
solar industry. We have a populace ready 
to adopt and companies qualified to 
create and install the best, most efficient 
solar solutions. With new transmission 
infrastructure, we are capable of 
exporting large quantities of clean, 
solar-generated power. Thanks to strong 
leadership and smart energy policy, New 
Mexico will only grow in stature and in 
use of sustainable solar energy. SPW
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maxwell.com Visit us at SPI Booth 250
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Reverse

RELIABLE AND STABLE RENEWABLE ENERGY FIRMING FOR YOUR SOLAR INSTALLATIONS.  

Stop struggling with renewables’ persistent output fl uctuations and start stabilizing them with 

high-power energy storage built on Maxwell’s lead-free, low maintenance ultracapacitor 

technology.  Design scalable ride-through and fi rming solutions that can store one megawatt 

per minute, while delivering up to a million reliable cycles at 100% depth of discharge.  

Maxwell.  Your fi ght for stable power is over. 

WEATHER IS 
UNPREDICTABLE, 
YOUR POWER 
DELIVERY 
SHOULDN’T BE.
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By Richard Lawrence

Solar Power World Contributor

Richard Lawrence is executive 

director at NABCEP

Why You Should Attend Solar Conferences

I have fond memories of my first clean energy 
professional conference, the 2003 Northeast Sustainable 
Energy Association’s Building Energy Conference in 
Boston. Governor Mitt Romney provided the opening 
address. He praised the business development 
opportunities that clean energy technologies could 
bring to the state and discussed how Massachusetts was 
working to encourage innovation and growth in this 
sector of the economy. In my mind, renewable energy 
and efficiency were always bi-partisan issues, but until 
then I had only heard politicians from the other side of 
the aisle actively promote clean energy development. 

Having recently obtained a master’s degree in 
environmental education, I knew renewable energy was 
capable of addressing so many of our social, geopolitical 
and economic issues. It was refreshing and enlightening 
to hear this from the governor: Renewable energy could 
create jobs, save businesses money and reduce our 
reliance on foreign oil — all while having a positive effect 
on the environment. His speech reaffirmed that I had made 
the right choice by focusing my career on renewable 
energy education, training and workforce development. 

Throughout the rest of the event, I heard other 
inspiring speakers present on a variety of topics. My 
brain was like a sponge soaking in as much as I could 
from the experts, their knowledge and experiences, 
even if the information was sometimes over my head. I 
also learned a great deal just by walking the show floor. 
I met people at that conference who would become 
long-time colleagues and friends. Attending the event 
had a great impact on my career.

I’ve been to many trade shows since, and each 
time I come away reinvigorated with new ideas and 
a fresh perspective — and with a stack of business 
cards. It’s amazing how quickly you can make industry 
connections. Just a few minutes or hours of interaction 
can create important relationships. 

Regularly attending industry conferences like Solar 
Power International and Intersolar North America is 
among the best professional development activity that 
you can undertake. Yes, the price of admission and 
travel can be costly, and so can your time away from 
work or school. But in my experience, the sacrifice 
is worth it to gather with thousands and share ideas, 
information and experience. 

No matter what your role or position, you will find 
attending an industry trade conference to be one of 
the most rewarding and valuable experiences of your 
career. Please stop by the NABCEP booth #2331 at 
Solar Power International and say hello. SPW

  T R A D E S H O W  T I P S :

1. Consider pre- and post-conference 
events. Workshops provide in-depth 
explorations of topics, which isn’t possible 
during the shorter panel sessions and 
presentations. Other experiences are often 
available, such as behind-the-scenes 
tours of facilities otherwise not open to 
the public. Also, invaluable networking 
events may cost a little extra but are 
usually worth it if you bring yourself to start 
talking to strangers. 

2. Plan your schedule in advance. There 
is always too much to do and the days go 
by too fast. Put aside ample time to walk 
the show floor. Set up appointments 
with the vendors you know you want to 
speak with. Conferences are also a great 
time to sit down and discuss ideas with 
colleagues from across the country. Reach 
out to them in advance and set a meeting — 
perhaps over a meal. 

3. Don’t leave too early to go to bed 
or catch up on messages. Evening 
receptions and after-parties outside 
of show hours are some of the best 
opportunities to interact. Even though it 
is a party atmosphere, some of the most 
important work of the whole conference 
occurs at these events.

Training_9-14_Vs3KZ.indd   16 9/15/14   12:51 PM
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How To Bring More Financing 
To Commercial And Industrial Projects
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The solar industry is growing rapidly, but 
a vast opportunity for development remains 
untapped with commercial and industrial (C&I) 
properties owned by less-than-investment-
grade offtakers.

The challenge has been the inability to 
underwrite and score the credit of the properties 
and the offtakers efficiently and effectively for 
this underserved market segment. The resulting 
inconsistent and limited capital resources have 
slowed the segment’s growth significantly.

Without a public credit rating from Moody’s, 
Fitch or Standard & Poor, C&I properties that 
need third-party financing cannot access the 
capital to build a system. Solar contractors that 
can sell and install these projects know they are 
sitting on untapped potential, but they are left 
wondering how to fund them.

This solar segment has two subsets. When 
an offtaker can fully benefit from the tax 
incentives of a system it’s known as a host-
owned system. When the host or offtaker can’t 
benefit from the tax incentives and requires a 
third-party to own and finance the system it’s 
called a non-host-owned system.

Host-owned systems are beginning to 
attract traditional-funding resources. A small 
number of community banks have begun to 
provide an equipment finance solution to hosts 
who want to own their solar plants. For banks, 
this involves the same borrower, property 
condition and credit-underwriting standards as 
any other equipment finance request. Banks are 
well-versed in the business-credit underwriting 
and legal nuances needed to secure their 
collateral interests in solar equipment. 

A financial solution requiring a third party 
to own and finance the solar project presents 
significantly greater underwriting issues and 
a higher degree of risk, especially when the 
offtaker’s obligations are secured through a 

Mike McGuire

Special To Solar Power World

Mike McGuire, a co-founder of 

Wiser Capital, currently oversees 

finance and risk management 

for the company’s transactions. 

McGuire has more than 40 

years of financial management, 

investment management and 

asset securitization experience 

serving as president and CEO of 

several community banks.

power purchase agreement (PPA) rather 
than an equipment lease. Understanding 
and mitigating these risks to the 
satisfaction of the financing partners is 
crucial to attracting affordable capital to 
the marketplace. 

Underwriting requirements assess:

• The system’s ability to perform and 
deliver projected output

• Credibility behind equipment 
manufacturer warranties

• The workmanship warranty of the 
contractor installing the system

• Public policy issues that could amend 
net-metering agreements or other 
incentives

• Long term operation and maintenance of 
the system 

Most importantly, project risk hinges on 
the structural integrity of the premises and 
the host’s financial capacity to make the 
PPA payments. The capacity of the host and 
premises to operate continuously for the full 
term of the PPA represents the biggest risk 
to the investor. The system’s output needs 
to be purchased consistently by the host 
premises and moving the equipment to an 
alternative site is often cost prohibitive. 

Solar integrators and host facilities 
need to understand this risk level 
and be prepared to offer supporting 
documentation to potential investors. 
This will likely include audited financial 
statements and tax returns. Nonprofits 
may need to disclose information about 
their endowments and a history of its 
membership numbers. As a last resort, a 
member of the business or nonprofit may 
also need to offer a personal guarantee.  

Roll Forming    Stamping    Fastener Insertion    Custom Assembly

Over 3.5 GW of Roll Formed Shapes Installed

omcosolar.comBooth #1442
October 20-23
Las Vegas  
Convention Center

Financing_9-14_Vs3KZFA.indd   18 9/15/14   1:08 PM



[ F I N A N C I N G ] 

Furthermore, the type of facility 
will play into the risk assessment. 
Facilities such as multi-tenant offices, 
warehouses and retail spaces with 
high tenant turnover may lack the 
long-term commitments to make the 
projects viable for third-party owned 
PPA transactions. These building 
owners wishing to go solar will find 
self-ownership or PACE financing the 
most appropriate solution.

Properties where a change-
of-use is unlikely (such as wineries, 
owner-occupied manufacturing, 
distribution centers, climate-controlled 
self-storage, cold storage facilities 
and condominium home owners 

associations) are more attractive. These 
property types provide the greatest 
assurance that occupancy, ownership 
and power consumption patterns will 
be stable for the term of the PPA. 

Historically, the process for 
underwriting these projects has been 
ad hoc but there are several businesses 
and organizations working to 
standardize and automate the process.

When credible systems are in place 
to provide a detailed risk assessment, 
investors will be able to enter the 
market with more confidence, bringing 
more capital at a lower rates and 
enabling more projects to gain access 
to financing. SPW

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online

Roll Forming    Stamping    Fastener Insertion    Custom Assembly

Over 3.5 GW of Roll Formed Shapes Installed

omcosolar.comBooth #1442
October 20-23
Las Vegas  
Convention Center

Financing_9-14_Vs3KZFA.indd   19 9/15/14   1:09 PM



2 0  SOLAR POWER WORLD       9 • 2014        www.solarpowerworldonline.com

[ M A R K E T I N G ] 

Your Most Important Solar Marketing Mechanism

Referral programs have always been a successful 
marketing strategy for many types of businesses, and 
recently they’ve been on the rise in solar, as well. In fact, 
90% of the contractors on Solar Power World’s 2014 
Top 400 Contractors list reported that referrals are a 
major part of their marketing. 

Referral programs are a method of promoting 
products or services to new customers. Not only are 
referral programs helping businesses grow, but they 
also help build a strong core of brand ambassadors. 

A brand ambassador represents a brand in a positive 
way and is important to a company’s success because 
they influence new customers and help keep your brand 
top-of-mind. With brand ambassadors and the power of 
social media, referrals can transform a business. 

Take California-based residential installer Verengo 
Solar for example. The company (No. 28 on Solar 
Power World’s 2014 Top 400 Contractors list) has 
offered the Verengo Solar Referral Program since 2010, 
and attributes more than a quarter of its business to it. 
Verengo says developing strong relationships with its 
clients through excellent customer service is the best 
way to earn brand ambassadors. 
 To promote its referral program Verengo Solar 
uses social media and email communications and 

INFOGRAPHIC BROUGHT TO YOU BY
SOLAR POWER WORLD

90% 57% 42% 35% 34%

30% 22% 21% 12% 5%

Referrals Social Media Web Ads Print Ads Direct Mail

Content Marketing Door-To-Door Radio Telemarketing Billboards

HOW DO TOP CONTRACTORS MARKET? “Referrals are key to 
marketing because they show 
that you are reputable and 
have done a great job for your 
client who is happy to share 
their experience with others.” 
— Lloyd Notley, Manager, IQPower

asks its customers about referrals during 
every interaction. Then, as customers share 
positive experiences with a company to 
other potential clients, referrals increase and 
the total cost of acquiring new customers 
decreases because less money has to be 
spent on commercials, marketing and other 
forms of customer acquisition.  

“The highest compliment our customers 
can give us is to recommend us to those they 
know,” says David Thoreau, Verengo Solar’s 
public relations manager. “Over time it may 
result in companies being able to provide 
even lower pricing to their customers as the 
cost of acquisition declines.”  

California-based commercial solar 
developer REC Solar (No. 40 on Solar Power 
World’s 2014 Top 400 Contractors list) also 
believes that referral programs are important 
to the solar industry because business 
owners considering a solar project are 
faced with a steep learning curve. Business 
owners need to understand how solar works, 
what impact it will have to their operating 
expenses and the return on investment all 

By Heather Centorbi

Heather Centorbi is a Marketing 

Coordinator at WTWH Media, the 

publisher of Solar Power World. 

For more marketing advice, go to 

marketing.wtwhmedia.com.
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The PV150 SolarlinkTM Test Kit contains more than simply the tools to meet all the commissioning test
requirements of NABCEP and other international standards. It holds the secret to making it more efficient,
easier and safer.

SolarlinkTM connectivity between the PV150 tester and Solar Survey 200R irradiance meter, allows irradiance,
module and ambient temperature results from the 200R to be transmitted over a wireless link and be recorded
in real time in the PV150. This is the only PV installation tester with all of the PV electrical test functions in one
hand-held unit. And now, you can improve speed and traceability by downloading all results via USB. 

The solution to gaining the competitive edge? It’s in the bag.

Available now, contact us for full details 813-886-2775
www.seawardsolar.com/spw or email enquiry@seawardsolar.com SOLAR

Faster, safer, traceable solar PV testing. 
It’s in the bag.

Visit seawardsolar.com/spw

PV Commissioning and
Testing guidance book 

and posters

FREE

NEW

Part of

Performs the following tests:

✔ Ground Continuity 
✔ Open Circuit Voltage (Voc)

✔ Short Circuit Current (Isc) 

✔ Polarity
✔ Insulation Test (IRT)

✔ Real Time Irradiance 
✔ Panel & Ambient 

Temperature
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TRUEAC MODULES.
DESIGNED TO REDEFINE.

© 2014 SolarBridge Technologies. All rights reserved.

ACPV systems are taking the residential and commercial solar markets by storm. But how
can you tell the di�erence between a TRUEAC™ module and an imitator? TRUEAC modules 
are roof-ready units with integrated grounding and cabling, powered by SolarBridge 
Pantheon microinverters. 

Every TRUEAC module is certified as a complete AC module assembly to UL1741 with 
additional evaluations performed from UL1703. What does that mean? SolarBridge ensures 
both the AC module and the microinverter can withstand the same harsh rooftop conditions, 
testing beyond regulatory standards to ensure the highest reliability in the industry.

With SolarBridge TRUEAC modules you can:
 Cut installation time by as much as 40%

 Increase energy harvest up to 25%

 Count on a 25-year integrated warranty 

Find out how TRUEAC modules can redefine your business today: 
www.trueacsolar.com
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while comparing competitive 
quotes. An introduction to a 
solar provider from a trusted 
friend or colleague allows 
for a smooth transition into a 
new solar project.

A significant portion of 
REC Solar’s project pipeline is 
referral-based. The company 
says customers often 
refer their colleagues and 
associates, and this has been 
a key driver to its growth and 
REC Solar wants to reward 
customers for that. 

“We put a referral 
program in place as a thank 
you to reward our valued 
customers that have sent 
additional business our way,” 
says John Pressley, business 
development associate at 
REC Solar.  
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Here are four ideas for starting a referral 
program:

1. Place a company branded yard sign in 
your customer’s yard upon completion of 
the project. Ask them to upload a photo 
of the yard sign or solar installation to your 
company’s Facebook account. Once the 
photo is uploaded send the customer a 
check to thank them.  

2. Encourage customers with a monetary 
incentive to leave a Yelp! Review or a 
Facebook review of your company and 
services provided.  

3. Take before and after installation photos and 
promote them via social media.  

4. Measure and track your incentives to see the  
ROI they are providing your business. 

Like Verengo, REC 
promotes its referral program 
through email marketing, its 
website and verbally to its 
customers upon successful 
completion of their 
projects. SPW

Verengo Solar places lawn signs 

in its customer’s yards to draw 

attention to its newest installs. 

WHAT DO  
YOU THINK?
Connect and discuss this and other solar 
issues with thousands of professionals online
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Texas Solar Outfitters, Houston, Texas

P O L I C Y  P R E S C R I P T I O N S

Cal Morton

When another Houston solar company was getting 
out of residential business, and panel prices were declining, 
Garret Gordy, a passionate conservationist, seized the 
opportunity to make a positive impact on the environment. 
He founded Texas Solar Outfitters in 2010 with three other 
partners, one being a master electrician, which provided 
the company with their electrical contractor license. 

“Solar was a way Garret felt like he could help the 
environment,” says Cal Morton, the company’s sales and 
marketing executive. “He had the financial resources to get 
this business off the ground and allow us to grow, and to 
lose money initially, when other people wouldn’t have.” 

The first sales person was hired in 2012. Three short 
years later, the company employs 16 and continues to 
grow, especially in the residential market. 

“We do more residential jobs by far,” says Morton. “But 
on a revenue basis, I would say we are 60% residential, 
40% commercial.”

In the last few years, Morton says Texas Solar 
Outfitters has completed close to 80 residential jobs and 
6 commercial jobs, all within the greater Houston area. 
More than 6 million people reside in the company’s district 
service area and the population increases almost daily, 
leaving no shortage of work for the PV and solar thermal 
installation company. 

“One of the things I like about this industry, especially 
in this growth state and our unique place in the market 
here in Houston, is that we’re very fortunate to have a lot 
of people who are interested in what we do,” says Morton, 
who previously worked as a stock broker. “I enjoy being 
busy. It keeps your mind active and makes you feel good 
about your day.”

Luckily Texas Solar Outfitters is located in a densely 
populated area, because without those numbers, 
the company might be struggling, especially in an 
unincentivized market. Financing is almost non-existent 

in Texas for the solar industry and there’s 
no viable leasing product either. Morton 
says the company mostly deals with cash 
transactions and can only recall two 
projects that were financed. Likewise, 
Houston does not offer any local utility 
rebates or city rebates, making it difficult 
for smaller solar companies to enter, 
and stay in, the market. Morton’s advice: 
Keep a tight grip on your marketing 
budget and be pro-active about 
generating business opportunities. 

“I think you have to get out and 
beat the pavement around your jobs,” 
he says. “Get out in the neighborhoods 
and talk to the folks around your job 
sites, go to local schools, offer yourself 
as a speaker at events. Everybody loves 
to hear about solar, especially because 
it’s new to them.”

Solar is new, and it’s here to stay. 
While the industry may not grow at the 
exponential rates that it has over the last 
four years or so (90% of all solar in the 
U.S. has been installed since Q1 2010), it 
is going to have a healthy growth rate 
moving forward.

“From a financial planning 
perspective, I like selling solar because 
as long as the sun keeps rising, you 
can present numbers to a customer 
and they can count on those numbers,” 
says Morton. “You can sell a good, 
high-quality product and sleep at night. 
It’s just a pleasurable business to be in 
all around.” SPW

By Michelle DiFrangia 
 Assistant Editor

Cal Morton is the sales and marketing 

executive at Texas Solar Outfitters, a 

SPW 2014 Top 400 Contractor

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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H e r e ’ s  W h a t  Y o u  N e e d  T o  K n o w

Welcome To

• Before you travel to the show, 
schedule meetings with your 
current clients and colleagues.

• Be sure to leave time to make 
new friends and business 
contacts along the way.

• Review the schedule, make a 
plan, download the app, bring 
comfortable shoes and plenty 
of water. 

• Keep your eyes open for 
new products and services. 
Many exhibitors launch new 
products at SPI because 
companies know they will be 
seen by thousands in just a 
few short days.

If you come for the expo, stay 
for the educational sessions — 
you won’t be disappointed:
• Solar Central will host 

interviews, panels and more.
• Industry Trends will focus on — 

what else — the latest trends 
of the industry.

• PV Technical Training offers 
attendees the chance to earn 
NABCEP credits.

• Start-Up Alley hosts up-and-

coming solar companies. 
Semi-finalist companies will 
all have slots on the show 
floor. Finalist companies will 
pitch their business plans to 
an esteemed panel of judges 
onsite.

• Educational posters will take a 
look at research and projects 
happening within the industry 
in six different areas. A list of 
the more than 100 posters is 
available online.

To help attendees pinpoint the 
best educational programming 
for them, SETS (with input from 
show hosts SEIA and SEPA) have 
organized concurrent sessions 
into the following tracks:
• Finance & Business
• Markets
• Utility & Grid Integration     
• Policy & Regulation
• Technical
• Solar Heating & Cooling
• Concentrating Solar Power
• Energy Storage (SPI is also 

debuting the Energy Storage 
Pavilion on the show floor)

 

So how will you get to the Las 
Vegas Convention Center from 
your hotel? Don’t worry — it’s 
taken care of for you. SPI will 
have shuttles for those hotels 
not within walking distance of 
the convention center (which, 
admittedly, isn’t really close 
to anything). There are also 
SuperShuttle discounts for 
attendees to use when going to 
and from the airport.
 
Here is perhaps the best perk 
of attending SPI this year: 
Attendees receive discounts 
on a few shows in Las Vegas, 
restaurants, retail and even a 
high-rollers table. To make 
reservations ahead of time, go to 
the SPI website.

Hopefully this helps you get the 
most of SPI — and make sure 
you stop by the Solar Power 
World booth #150 to say hello.

F
or those of you attending Solar Power International (SPI), the team at Solar Energy 

Trade Shows (SETS, the company handling the show’s logistics) compiled a list of 

what you need to know before arriving in Las Vegas. Here are the key points:

A rendering from NRG Solar shows 

what a solar array at Mandalay Bay could 

look like at completion. Read about the 

project in this special section on SPI.
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RICK GILBERT
Vice President
Solar Source

“Being a Florida-
based company, 
solar policy topics 
are of great 

interest to us. We deal with some 
of the most unfavorable energy 
policy in the U.S., so we always 
have a keen interest in these 
discussions. I’ll admit the block 
party is my favorite part, though, 
because we get to mingle with 
all our industry partners, many 
of whom we are doing business 
with by phone all year long.”

What a re  you  lo ok ing  forward  to  at  S P I ?
CARTER LAVIN
Business 
Development 
Manager
Solar Marketing 
Group
@CarterLavin

“I don’t have a lot of time 
between meetings and visiting 
booths, so I can’t attend most 
of the panels, but Quick Talks 
are great because they are 
interesting informational 
sessions that fit my schedule.” 

MEHMET 
CERCIOGLU
Director of 
Business 
Development
Sunvalley Solar Inc.
@cleankwh 

“Solar Power International is an 
opportunity to catch up the 
industry’s progress and learn 
about the new trends shaping 
our future. In this very dynamic 
industry we all have to adapt 
fast and learn to work together. 
I am most looking forward to 
get together with our friends in 
the industry.” 

BEN DANNER
Partner
Solar CenTex
@SolarCenTex

“We’re looking 
forward to seeing 
the latest in 

energy storage for our residential 
customers.  More than ever, 
our homeowners want energy 
security and reliability.  Since 
many are in unregulated energy 
markets, the price point is fast 
approaching where storing one’s 
energy for nighttime use makes 
more economic sense than 
selling it back to the grid.”

Sika Solar Mother Nature Ad_Half Page Spread for Solar Power World Magazine_OctNov 2013_Trim: 18”w x 5.25”h_Bleed: 18.5”w x 5.5”h_CMYK

When angry, Mother Nature is unbearable.  She can wreak havoc on solar panels with damaging high heat and intense UV rays.  
Burning away at sealants and weakening the adhesives used to manufacture and install concentrated solar and photovoltaic modules. 
That’s why Sika creates state-of-the-art technologically advanced solutions that have been optimized to provide improved performance, 
quicker curing times and increased process capabilities. Plus, Sika products enable simplifi ed automation of the bonding process. 
You can’t sweet talk Mother Nature, but fortunately you have Sika to tame the effects of her temper.    
For more information, visit www.sikausa.com or call 248.577.0020.

©2013 Sika Corporation. 
All rights reserved. All rights reserved. 
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    Unfortunately, 
     Mother Nature can be Hot  Headed.
Fortunately, you have Sika.
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What are  you  loo k i ng  fo rw a rd  to  at  S P I ?
PROFESSIONAL WOMEN IN 
SOLAR NETWORKING EVENT

Tuesday, Oct. 21
3 to 4 p.m.
Rm. 222

Women’s leadership is a global 
business issue, and here’s a 
great way to address it in the 
solar industry. This event is $55 
per ticket, but the chance to 
network with other women 
in solar is priceless. Space is 
limited so buy your tickets early. 

THE SOLAR MARKET IN A 
POST-ITC WORLD

Tuesday, Oct. 21
4 to 5 p.m.
Rm. 219

The potential expiration of the 
ITC could radically change the 
way the solar industry grows 
(or doesn’t) in the United States. 
Installers should get this session 
so the expiration doesn’t catch 
their businesses by surprise — 
and it will affect them.

BOTTLING LIGHT: STORAGE 
ENHANCING THE VALUE OF 
SOLAR

Tuesday, Oct. 21
4 to 5 p.m.
Rm. 221

We know economical energy 
storage will pave the way 
to wide-spread adoption of 
renewables, but there is a 
lot of technology available 
today. This panel, which is 
moderated by Shayle Kahn 
from GTM Research, will look 
at current forms of energy 
storage and their potential. 

So lar  Po w er  Wo rld ’ s  S P I  P i ck s

T
he Solar Power 

International schedule 

of sessions and events 

contains numerous excellent 

educational and networking 

opportunities, but these are 

the ones the editors of Solar 

Power World found most 

interesting.
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When angry, Mother Nature is unbearable.  She can wreak havoc on solar panels with damaging high heat and intense UV rays.  
Burning away at sealants and weakening the adhesives used to manufacture and install concentrated solar and photovoltaic modules. 
That’s why Sika creates state-of-the-art technologically advanced solutions that have been optimized to provide improved performance, 
quicker curing times and increased process capabilities. Plus, Sika products enable simplifi ed automation of the bonding process. 
You can’t sweet talk Mother Nature, but fortunately you have Sika to tame the effects of her temper.    
For more information, visit www.sikausa.com or call 248.577.0020.
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All rights reserved. All rights reserved. 
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RESIDENTIAL SOLAR: HOW TO 
REACH, ACQUIRE, AND KEEP 
CUSTOMERS

Tuesday, Oct. 21
4 to 5 p.m.
Rm. 220

The power of referrals is 
overwhelming in the residential 
space, so how do you keep 
your customers happy? During 
this panel, expect to hear from 
some of the industry’s best 
marketers on how to profitably 
exceed customer expectations. 

ANNUAL SPI TWEETUP

Wednesday, Oct. 22
12 to 2 p.m.

If you’ve never been to a 
Tweetup before, forget your 
vision of everyone sitting in 
a room with heads down to 
their phones on Twitter. In 
fact, this event is a great way 
to meet your Twitter followers 
and those you follow in person. 
Past Tweetups have sold out so 
make sure to RSVP now.

TRADE UPDATE: ADJUSTING 
TO NEW MARKET CONDITIONS

Wednesday, Oct. 22
10:30 to 11:30 a.m.
Rm. 229

As the Department of 
Commerce continues to 
decide trade cases against 
Chinese panel manufacturers, 
this session is a must-see. The 
tariffs and anti-dumping duties 
are going to raise panel prices, 
which are going to squeeze 
your bottom-line. Better know 
how much now than later.

KEEPING IT LOCAL: CREATING 
COMMUNITY SOLAR 
INITIATIVES

Thursday, Oct. 23
9 to 10 a.m.
Rm. 229

More and more communities 
— particularly in the non-
traditional solar states — are 
moving to install solar as 
a community operation. 
Find out how you can take 
advantage of this burgeoning 
market at this session.

So la r  Po w er  Wo rld ’ s  S P I  P i ck s  c o n t i n u e d
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UNO 7.6kW / 8.6kW. The inverter that thinks it’s  
two inverters.

With more flexibility than any other string inverter on the market, UNO-7.6 and 8.6 is the only high 
power residential inverter with dual MPPT channels to support installations at multiple orientations 
– increasing the energy harvest from today’s diverse residential roofs. The UNO is built to last with 
low maintenance natural convection cooling, NEMA 4X enclosure rating, capability for remote 
firmware upgrade and optional WiFi monitoring to easily track the system performance.  Designed 
with future utility requirements in mind, the UNO includes the California Rule 21 features: reactive 
power control, active power curtailment and customizable voltage and frequency trip settings.  
The UNO-7.6 and 8.6 lets you offer your customers a lot more system for a lot less cost. 
For more information please visit: www.abb.com/solarinverters
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Though now signing deals with 
companies like Enphase Energy, 
program founder Mike Dershowitz 
recalls spending every penny his start-
up software company ModSolar had 
to get a booth at PV America in the 
company’s early days.  

“We were all the way at the back 
in the concessions area where no one 
could find us,” Dershowitz recalls in 
a video he shot to promote Start-Up 
Alley. “But we picked up customers, 
found prospects and showed our face 
among our competitors.”

 “We wanted to help other 
companies repeat the success we 
had,” he says. “The goal is to help 
them find their first customers and 
introduce them to venture capitalists 
and possible partners.”  

Don’t Miss The Solar Innovations At Start-Up Alley

W
hile Solar Power International’s 

many over-the-top booths 

sure grab your attention, 

some of the most innovative 

technology at the show may be in Start-Up Alley. 

The program returns for its second year, presented 

by Solar Power International and Clean Energy 

Trust, to give up-and-coming companies a chance 

to reap the benefits of a show where they otherwise 

might not be able to afford a booth.  

Start-Up Alley is an exciting opportunity at SPI for new 

companies to gain visibility and for those in the industry to 

see what’s on the horizon.

info@ecofastensolar.com

• Patented, watertight, compression--t seal
• The strongest and least expensive bracket system available
• Retro-t without removing shingles
• Easy to install
• IAPMO Certi-ed

877-859-3947

GreenFasten™ Solar Roof Mount 
for Composition Shingles. 
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Last year Greenlancer.com, which can serve as a back 

office operation for contractors seeking to add solar energy 

expertise to its services, celebrated its win of the Start-Up 

Alley Challenge at SPI in Chicago.

Last year’s winner was Michigan-
based GreenLancer.com, which 
lets contractors order the entire 
spectrum of documents needed 
to take a project from feasibility 
through construction. In effect, 
the company can serve as a back 
office operation for contractors 
seeking to add solar energy 
expertise to its services.

Since winning the 2013 Solar 
Power International Start-Up 
Alley Challenge, CEO Michael 
Sharber says GreenLancer.
com has seen its monthly sales 
increase more than 30 times and 
its customer base increase six 
times what it had been. 

“The Start-Up Alley 
Challenge validated our business 
model,” Sharber says.  “As a 
result, we landed and signed 
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master service agreements with some of the 
industry’s largest players.”

Some of the semi-finalist companies in the 
running for this year’s competition include:

• Advanced Power Solutions, which developed 
a solar panel heating technology to melt snow 
in colder climates and therefore maximize 
production. www.advancepowersolutions.com

• Sulas Industries takes an approach to solar 
tracking that uses no motors, gears or 
electronics. Instead, its HelioDrive technology 
uses the power of the sun, simple optics and 
hydraulics to accurately track the sun’s path 
across the sky. www.sulasindustries.com

• Sun Number provides scores that represent the 
solar suitability of a building’s rooftop on a scale 
from 1 to 100, with 100 being an ideal rooftop 
for solar. Sun Number scores are calculated for 
every building and are accessed by simply entering 
a valid address. Scores are calculated using 
proprietary algorithms. www.sunnumber.com

Finalists will be selected to pitch their business 
proposals to a panel of distinguished venture 
capitalists, entrepreneurs, corporate investors and 
business leaders at the show. Attend the challenge on 
the expo floor to see who comes out 2014’s winner. 
Competition will be located in Pavilion #132 on 
Wednesday, October 22, 2014 from 1:00 to 3:30 p.m. 

BOTTOM: Finalist companies in Start-Up 
Alley will pitch their business proposals to 

a panel of judges for a chance to be the 

winner of the Start-Up Alley Challenge.

TOP: Up-and-coming companies in 

the solar industry have the chance 

to be in front of the solar audience, 

right on the show floor at SPI.
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deadbreak junctions with U-straps.

 ● The exterior is covered with Munsell green gel-coat, which 
contains UV stabilizer and provides superior weather-ability 
and resistance to ultraviolet attack.

 ● Nordic box pads are the solution for pad mount single & 
three phase transformers, air or oil-filled switches,  
primary metering equipment. 
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Fiberglass Box Pads for Pad Mount Equipment 

 ● Switchgear Box Pads

 ● Transformer Box Pads
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 ● Install up to 3 meter enclosures 
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Solar Power World asked the project’s developers to tell us more. Here 
is what they said:

Q: A 6.4-MW rooftop array is very large, as rooftop arrays go. What 
challenges are inherent in such a large rooftop project and how has 
Sunora Energy overcome them?

A: Among the many challenges a project of this scale, the most 
significant would be the logistics of delivering and staging material at 
one of the largest and busiest convention centers in North America. We 
were not able to store material on the property, and were required to 
deliver everything “just in time.”

Communicating consistent and methodical coordination of material 
deliveries with Mandalay Bay’s engineering group allowed us to mitigate 
logistical delays, safety hazards and impact to the guest experience. 
Providing an accessible worksite, craft facilities and break areas is 
a difficult task for any large rooftop project, but doing so without 
impacting the properties operations or guest experience was an added 
challenge on a day-to-day basis.

Another Las Vegas landmark is going solar, and this 

installation is much larger than the 18-panel system 

at the famed “Welcome To Las Vegas” sign. Sunora 

Energy will outfit Mandalay Bay Resort Convention Center 

with a 6.2-MW system. The 21,324 solar modules are 

expected to provide 20% of the resort’s power demand.

MGM Resorts, which owns Mandalay Bay, chose 

the resort for its new solar array for its large sun-

oriented rooftop, which spans about 20 acres. Once 

the project, designed and developed by NRG Solar, is 

completed, Mandalay Bay will buy the energy created 

though a power purchase agreement.

M a n d a l a y  B a y  G e t s  6 . 2  M e g a w a t t s
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variety of 2, 3, or 4-point, 15, 25, or 35kV 200-600Amp load or 
deadbreak junctions with U-straps.

 ● The exterior is covered with Munsell green gel-coat, which 
contains UV stabilizer and provides superior weather-ability 
and resistance to ultraviolet attack.

 ● Nordic box pads are the solution for pad mount single & 
three phase transformers, air or oil-filled switches,  
primary metering equipment. 

Fiberglass Sectionalizing Cabinets 

Fiberglass Box Pads for Pad Mount Equipment 
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Q: Thousands of people stay at the Mandalay 
every week. What impact will this array have on 
the public’s perception of solar?

A: With such a large rooftop installation taking center 
stage on Las Vegas Boulevard, the perception of 
application and viability of distributed generation 
will certainly shift from a “maybe” to “definitely” in 
Nevada. Not only will guests in the adjacent Mandalay 
Bay tower be able to see the array, but it will be 
highly visible to travelers arriving and departing from 
McCarran Airport, which is across the street. 

Q: Are there any special considerations during the 
construction of this project?

A: Absolutely. Engineering a project of this scale 
across six different rooftops, each with their own 
elevations, topography and existing obstructions is 
a feat in itself. The primary consideration for NRG is 
keeping the men and women who are building the 
project onsite safe. Working in Las Vegas through 
the summer months presents a significant heat and 

sun exposure hazard that is mitigated with 
plenty of shade, defined rest/work cycles, 
cooling vests, buddy system and eight 
hour shifts allowing our people to get out 
of the heat in the early afternoon. 

Q: What suppliers will be used?

A: EPC: Sunora
 Racking: Unirac
 Panels: JA Solar and Hanwha QCell 
 Inverters: SMA America
 Monitoring: Locus Energy

Q: Will there be a public education 
component?

A: As the largest employer in the 
state of Nevada, MGM Resorts is 
dedicated to educating its 52,000 
employees in Las Vegas. The 
company is committed to extending 
its philosophy of environmental 
responsibility into the community 
through targeted awareness and 
engagement campaigns surrounding 
all sustainability initiatives. SPW

CONTACT US    RBI Solar, Inc.  |  5513 Vine Street   Cincinnati, OH   45217  |  513.242.2051  |  info@rbisolar.com

 SINGLE SOURCE SOLAR MOUNTING SYSTEMS

  DESIGN         ENGINEERING         MANUFACTURING          INSTALLATION. . . .

US_JapanAD_2014.indd   1 1/15/14   11:45 AM

Fliers landing at the 
Las Vegas airport 
will soon see a 

view of Mandalay 

Bay that looks 

much like this one. 

A 6.2-MW array, 

in development 

now, includes 

components from 

Unirac, JA Solar, 

Hanwha QCELLS 

and SMA America.
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THREE BECOME ONE:  

The Rise Of  
Three-Phase 
String Inverters
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O
ne of the latest advancements 
in solar inverters is three-phase 
string inverters for the small-to-
medium commercial market. 

This innovation is in response to residential 
applications having single-phase electricity, 
while commercial buildings often have 
three-phase systems. As Verena Sheldon, 
senior manager of field applications at 
AE Solar Energy explains, three-phase 
electric power means having three single 
phases synchronized and offset by 120°. 
Each of three conductors in the system 
carries an alternating current of the same 
frequency and voltage. 

“Three-phase electric power is commonly 
used for power generation, transmission and 
distribution,” she says. “It is more cost effective 
than a single-phase or two-phase system with 
the same voltage, mostly because of savings 

I N V E R T E R  I N S I D E R

in conductor material. Most commercial and 
industrial systems in North America connect 
to a three-phase service.”

Until now, installers have used three 
single-phase inverters or a small central 
inverter for most commercial applications, 
but manufacturers are starting to offer a 
single three-phase string inverters. This 
offers a variety of benefits. 

“Using three-phase inverters ensures 
that the power fed into the grid is distributed 
evenly among the phases, creating a 
balanced system,” Sheldon says. “Single-
phase inverters can only create a balanced 
system when used in sets of three with equal 
total power rating per phase.”

“The local utility interconnection standards 
typically set a maximum value for phase 
imbalances, since large imbalances between 
the phases can cause instabilities,” she adds. 

“Labor and material cost for inverters, balance-
of system equipment and wiring is significantly 
higher with three, single-phase inverters 
compared to one three-phase model.” 

Ben Marcus of Sungrow North 
America also stresses the benefits of using a 
single three-phase inverter.

“If you had three separate inverters, you 
could have different production for each, 
especially if some of the modules are shaded 
and feed only one inverter,” he says. “Lower 
production on one inverter would effectively 
lower the output of the entire system.” 

“If the difference is substantial enough, it 
could cause the entire system to shut down,” 
Marcus adds. “It could also take longer for 
systems to get enough voltage to start up in 
the morning, and they might shut down earlier 
in the evening. Additional communication and 
protection devices would be required if you 
used three, single-phase inverters.”

Marcus notes that using three-phase 
string inverters has been common practice 
in Europe — even in utility projects — 
whereas the United States is just starting to 
pick up the technology.  

“Part of the reason is that string-level 
monitoring is more common in Europe,” 
Marcus says. “This feature is more standard 
with three-phase strings, while typically it’s 
optional on central inverters.”

But Marcus says the United States is now 
beginning to see three-phase strings on multi-
megawatt ground-mounted projects as well.

“As transformerless three-phase string 
inverter technology has matured, prices have 
come down and efficiency has increased,” he 
says. “These inverters have lower installation 
costs versus centrals, are light-weight — so 
they don’t require cranes of forklifts — and 
can further increase production with 
multiple power point trackers.” 

“On the operations and maintenance 
side, entire units can be swapped out quickly 
without highly trained technicians,” Marcus 
says. “You can even have some spares on site.”
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WHAT NEC 
2014 MEANS 
FOR SOLAR  
INVERTERS

N
EC 2014 has not yet been 
widely implemented, but 
inverter manufacturers are 
already working on meeting 

requirements for arc-fault protection 
and rapid shut-down. 

Arc Fault Circuit Protection (DC)
NEC 2011 established arc-fault 
protection requirements for DC PV 
circuits, but only for systems with a 
maximum voltage more than or equal 
to 80 VDC and with DC circuits on 
or entering a building. But the phrase 

“on or penetrating a building” in the 
previous edition of the code has been 
left out of NEC 2014 section 690.11, 
which expands the requirements to 
nearly all solar projects except the 
largest utility-scale systems. 

The intention is to help protect 
people and property from damage due 
to fires, which the code now recognizes 
can occur on ground-mounted arrays as 

Rapid Shutdown On Buildings
Also, to improve fire and electrical safety, NEC 
2014 requires that PV systems on buildings 
control the conductors (wires). Conductors 
have to be able to be “de-energized” (or 
powered down) at any given time, which was 
not included in the previous version of the code. 
Experienced firefighters and other professionals 
expect voltage to be present close to the PV 
array, but don’t always realize that conductors 
away from the roof may have live voltage, such 
as when string inverters are placed on the wall 
or near the ground, more than 10 feet away 
from the array. 

“In the event of a fire, first responders want 
to ensure that power and hazardous voltages 
can be shut down quickly and completely,” says 
Walter Marusak, product manager at SolarMax 
USA. “PV modules create a voltage whenever 
there is light. First responders may cut or come 
in contact with conductors as they battle a fire, 
and they want to be sure that there is no danger 
of shock or electrocution.”

The idea is to be able to shut down current 
flow and remove any hazardous voltage in 
wires that run more than 10 feet from the 
array, or more than 5 feet within a building. 
These wires are limited to maxing out at 30V 
with less than and 240 volt-amps current 
within 10 seconds of shutdown. Marusak says 
that although this is primarily a PV system 
requirement, inverters do play a role. 

“If an inverter is stopped, the conductors are 
still live, since the DC cables are supplied from 
the array and the AC cables are supplied from 
the grid,” he says. The AC conductor should be 
opened by opening the PV system disconnect.  

“If the inverter is located more than 10 feet from 
the array, a disconnecting switch or contactor 
must be added to the DC conductors also within 
10 feet. This contactor might have the big red 
button for rapid shut-down.  When both AC and 
DC conductors are opened, the inverter shuts 
down automatically.  But to remove voltage 
from AC and DC conductors, both actions are 
required: Opening the PV system disconnect, 
and actuating the rapid shut-down contactor.” 

However, Marusak says the requirement 
waives the need for the DC contactor if the 
inverter is located within 10 feet of the array.  
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well as on the roof. Arc-fault protection 
can help prevent these risks.

“This change has already started 
to shift the design strategy of many 
integrators looking to comply with the 
code,” says Claude Colp, applications 
engineer at Solectria Renewables, 
which manufacturers string and 
central solar inverters. 

Many string inverter manufacturers 
already integrate arc-fault protection. 
But Colp says inverters larger than 50 
kW will likely not include this feature, 
and instead arc-fault detection will be 
met through combiner boxes, which 

— similar to microinverters and power 
optimizers — will detect arc-faults on 
a string level, adjacent to the array and 
allow designers to meet current codes 
using central inverters.

“The new arc-fault requirement 
is important to take seriously as 
we move towards greater solar 
penetration,” Colp says. 
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“As a result, for commercial rooftops, 
system installers and designers 
want to avoid the  cost of the DC 
contactor systems and install the 
inverters near the array on the roof,” 
he says. “Commercial rooftops are 
exposed to full sun, and potentially 
higher ambient temperatures. 
Installers expect the inverters to 
stand up to this environment and 
want inverters that can be installed 
on flat roofs.”

“Manufacturers would prefer 
to see inverters installed in shaded, 
more protected areas, with designs 
intended for wall mounting,” Marusak 
adds. “There is a lot of discussion 
about how inverter manufacturers 
will meet these new demands.” SPW

For a more thorough analysis of NEC 
2014, see this issue’s Engineering 
Developments feature.

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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Owners, investors, EPCs: Maximize
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international Sapa customer recently expanded their
solar business into North America, they found Sapa
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SENIOR EDITOR

P A N E L  P O I N T S

There’s a lot of consternation surrounding 
the Department of Commerce’s July 25 
decision to levy heavy tariffs on Chinese and 
Taiwanese panel manufacturers. Here’s what 
it means for you.

W
hen Hillsboro, Ore.-based SolarWorld USA (a subsidiary of 
SolarWorld, a German panel manufacturer) filed its second 
trade complaint against Chinese panel manufacturers in 
three years, members of the industry across the country 

held their breaths.
After all, the 2012 complaint — that Chinese companies received 

unfair governmental subsidies and dumped excess inventory at 
below-market prices into the U.S. market — pitted the U.S.-based 
panel manufacturers against downstream solar providers. Predictions 
that heavy tariffs would throttle the thriving U.S. industry by driving 
up panel prices to unsustainable levels abounded.

Those predictions, as it turned out, were largely unfounded. 
Chinese manufacturers, who had almost a year to devise 
contingency plans, moved manufacturing plants offshore to 

THE TRADE  

  CASE COMETH  

     (AGAIN)

Panel Points 9-14__Vs3KZ.indd   45 9/15/14   6:00 PM



produce “non-Chinese panels” and ship them to the United 
States tariff-free.

This year’s SolarWorld complaint aimed to close that 
loophole by asking the Department of Commerce (DoC) to 
levy tariffs on Chinese and Taiwanese panels — which it did 
on July 25.

The voices are howling again about how these tariffs 
will destroy the U.S. industry, and panel prices have risen 
incrementally since the decision.

But will the tariff decision have a catastrophic effect on the 
U.S. market? We asked panel manufacturers on both sides to 
weigh in — and here’s what they had to say.

“Everyone Benefits”
Ben Santarris, director of strategic affairs at SolarWorld, 
believes the DoC’s ruling was critical to holding Chinese 
panel manufacturers accountable for what he sees as unfair 
trade practices.

“Commerce’s decision was an important step on the long 
road to restoring fair competition among solar manufacturers 
selling in the U.S. market,” Santarris says. “The U.S. industry 
should not have to compete against foreign governments that 
are resolved to interfere in the marketplace.”

Santarris says the incremental panel-price increases have 
not changed the dynamics of the market significantly.

“Virtually everyone benefits long term from fair competition 
— the manufacturing industry, installers, employees and 

consumers,” Santarris 
says. “Competition drives 
efficiency, research-and-
development (R&D) and 
therefore pricing.”

But imposing tariffs 
isn’t enough — the next 
step is creating sufficient 
enforcement.

“Enforcement is 
essential to ensure that 
fair competition returns to 
the U.S. market,” Santarris 

says. “We have worked closely with U.S. Customs officials to help 
them understand our industry, technology and products so that 
they are better positioned to stop evasion and circumvention of 
the trade-remedy orders.”

“Deeply Disappointing”
Not surprisingly, companies that do the bulk of their panel 
manufacturing in China aren’t as sanguine about the 
ramifications of the decision. Thomas Koerner, general manager 
of Canadian Solar’s Americas division, says his company couldn’t 
believe the Department of Commerce would senselessly try to 
destroy the U.S. solar industry.

“We are deeply disappointed by the DoC’s decision,” Koerner 
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THIS DECISION WILL COST 
TENS OF THOUSANDS OF 
JOBS ACROSS THE U.S. SOLAR 
INDUSTRY, WHICH CURRENTLY 
EMPLOYS MORE THAN 
140,000 LOCAL WORKERS
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says. “This preliminary announcement will 
negatively affect the achievements in the 
last few years — solar industry job creation 
and affordable clean energy — across 
all segments of the industry, from small 
residential installations to large utility-scale 
power plants.”
 Koerner says while the company 
applauds the U.S. government’s vocal 
dedication to sustainable development 
and job creation by fostering the solar 
market, the pattern of protectionism 
directly contradicts these commitments. 
 Koerner says. “We believe the decision 
will drive up panel prices, which is 
unfortunate because affordability has 
been a key driving-factor behind the U.S. 
solar market growth.”

“This Is Not A Simple Issue”
This is not a simple issue, says Nigel 
Cockroft, general manager of JinkoSolar 
US. After all, Chinese manufacturing offers 
intrinsic advantages — proven by the 
worldwide movement to manufacturing 
there. While Cockroft believes all 
segments of the industry will be affected 
by the decision, the effects won’t be equal 
across them all.

“Residential solar may preferentially 
increase its share of the U.S. market 
because it is slightly less sensitive to 
pricing than other segments,” Cockroft 
says. “It would be unfortunate if the United 
States falls behind in the deployment of 
clean solar energy compared to other 
developed nations and even many less 
developed nations.”

Jinko believes the recent decisions 
are not in the best interests of any 
participant in the U.S. solar industry, 
Cockroft says. But it won’t affect Jinko 
as much as it might other Chinese 
panel manufacturers because it is 
now supporting the U.S. industry with 
products manufactured in China and 
covered by the first trade case rather 
than the products covered by the July 25 
announcements. 

P A N E L  P O I N T S
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Cockroft feels sorry for the downstream 
solar industry players, such as distributors, 
installers and the like.

“The users of panels are the most affected,” 
Cockroft says. “Developers and EPCs of utility-
scale projects in particular are seriously affected 
by the increased pricing which simply makes 
some of those projects non-viable now. In all 
market segments, we expect to see job losses in 
the United States in the installation, maintenance 
and development areas resulting from the reduced 
overall deployment of solar energy.”

Fossil Fuels Rehabilitation?
Vikram Solar is of two minds on the July 25 
decision that hammered some of its closest 
competition. On the one hand, it supports free 
trade and decries tariffs, even in its home country 
of India (the company recently went on record 
against its own government’s intervention). On the 
other, it can’t hurt a non-Chinese manufacturer 

P A N E L  P O I N T S

with similar pricing advantages.
 “The punitive tariffs announced in July 
will provide a tailwind to Vikram’s U.S. sales, 
since buyers are now discovering that 
pricing is the most competitive available,” 
says Ken Oatman, head of U.S. business 
development Vikram Solar. “Manufacturers 
from non-tariff countries like India will 
serendipitously gain marketshare because 
of the decision.”

But Oatman worries the solar industry 
is taking a step back in its ongoing battle 
against the further proliferation of fossil 
fuels. “The coal, natural gas and electric-
utility industries will undoubtedly gain, 
since solar energy prices will be less 
competitive in the short-term,” he adds.

For factory direct orders, post-tariff 
average sale prices are already at least 

five cents higher, Oatman says. There is 
a limited amount of U.S. inventory stock, 
ordered prior to the tariff, still available on 
a spot basis from a scattered number of 
distributors and Chinese manufacturers.

“When this inventory sells down, prices 
will rise further, likely in the fourth quarter 
of 2014,” Oatman says. “Certain large 
scale projects will not pencil out at the 
higher pricing and will be cancelled or 
re-negotiated, so there will be a drag on 
future industry growth.”

In the end, Vikram believes a free 
market will be the best solution for 
everyone, Oatman says.
 Oatman says. “For module 
manufacturers, this is usually evidenced 
by a focused R&D strategy, with 
regular commercialization of improved 
technology. That’s where the future battles 
will be fought and won.” SPW

222 North Union Street • Bryan, Ohio  43506
Ph: 800-722-2679 • Fx: 800-237-7269

Solar Power
Your Protection in

Allied Moulded for your Enclosure Needs

ULTRAGUARD® 
resists yellowing, 
changes in 
gloss and 
discoloration.*

© 2014 Allied Moulded Products, Inc.

October 20-23
Las Vegas, NV
BOOTH #4723

With fi berglass-reinforced enclosures from Allied Moulded Products, you’ll get 
outstanding protection from the elements even while you are harnessing their power. 
Made with our exclusive ULTRAGUARD® formulation that withstands the harshest 
extremes in temperature and UV radiation—it’s the right solution in any environment. 
Now backed by the industry’s most comprehensive warranty, other alternatives 
simply don’t compare. 

Allied Moulded’s line of polycarbonate enclosures is expanding to include three new 
sizes – 8"x8"x4", 16"x14"x8", and 18"x16"x10". Our complete line of nonmetallic 
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*Results confi rmed by independent lab tests of leading enclosure manufacturers
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The Solar FlexRack G3L ground-mount system is 
the latest version of the landscape racking system 
used at Apel Steel. The G3L is an all-steel racking 
solution that accommodates any environmental 
loading condition with bracing and built-in 
tolerances for durability and adjustability. 

The vertical and horizontal rails of the G3L 
ship to site as one piece, pre-assembled. The 
unit is unfolded and set up in minutes, according 
to Solar FlexRack, reducing labor costs and 
minimizing loose components and hardware.    
Solar FlexRack enlisted the Industrial Timestudy 

Institute to perform an independent, third-party 
study to confirm the labor- and time-saving 
nature of the G3L, supporting the company’s 
claim that the G3L can be installed at less than 
one cent per watt. 

The G3L offers both a direct bolt and a clip 
attachment option. The flexible design allows 
for a combination of both methods. Built-in 
adjustability and tolerances accommodate up 
to 10% slope in the east-west direction. The 
system also features integrated bonding and 
wire management.

Introducing The G3L Ground Mount 
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In the wake of rising energy costs and increased power 
demand from its steel manufacturing and fabrication plants, 
Apel Steel Corp. in Cullman, Ala., contracted ACE, LLC SOLAR 
to move off-grid with a solar array.

The resulting 340-kW system meets 98% of the energy 
requirements for plant operations. The system is expected 
to save Apel Steel more than $3 million on its electric bills 
over its 30-year expected life. But it wasn’t a straight-
forward project for the installer.

“This was a uniquely challenging installation,” says 
Chuck Boggs, CEO of ACE, based in Pulaski, Tenn. “Not only 
did we have to engineer and deliver a fully self-contained 
and optimized power plant, but wire management and 
overall installation logistics were complex. On top of this, 
we had to install the system on uneven, undulating terrain.”

In all, 1,088 Suntech panels were mounted on 45 Solar 
FlexRack Series G1L racking systems, which are factory pre-
assembled and developed to adapt to any terrain. They are 
also certified to withstand heavy wind, rain and snow loads.

“Even with the site being 10° off-level and over 
Alabama’s infamous heavy clay and rocky terrain, we 
were able to achieve a flush, aesthetically-pleasing panel 
configuration,” Boggs says. 

SOLAR FLEXRACK 
Helps Conquer Difficult Terrain

Introducing The G3L Ground Mount 

OUR FIELD CREW FOUND THAT THE DESIGN 
AND FUNCTIONALITY OF THE SOLAR FLEXRACK 
PRODUCT MADE THE OVERALL SOLAR 
INSTALLATION PROCESS ALMOST EFFORTLESS. 
THE COMPACT AND FLEXIBLE NATURE OF THE 
PRODUCT WAS A PERFECT FIT.
To achieve Apel Steel’s goal of going off-
grid and becoming energy independent, 
ACE, along with its design and delivery 
partners, installed its enerG•Station, a utility-
scale energy harvesting, monitoring and 
distribution system that is housed on site in 
an 8 foot x 40 foot container. 

The enerG•Station takes Apel Steel off 
the grid with a battery backup and proprietary 
energy distribution monitoring and control 
software that optimizes energy storage, use 
and distribution. SPW
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How A Wood Screws 
Distributor Went Solar
Recession brought QuickScrews into the 
solar attachment business

Greg Wiener started out by selling 
nails and staples to furniture and cabinet 
makers. He realized that if he added 
some other supplies, he could make it a 
business. And so he founded QuickScrews, 
first working out of his garage. 

After a few years, Wiener noticed a 
lack of fasteners specifically made for 
woodworkers. He partnered with an 
importer and was taught how to obtain 
quality products from Taiwan quickly. 

Wiener noticed cabinet makers 
required especially particular screws. 
They wanted them with the coarse grip 
of dry wall screws, which often break in 
wood, and the strength of a sheet-metal 
screw, which spin out or split the wood.

Wiener developed an ideal 
combination of features, and over 15 
years, QuickScrews grew to be one of 
the largest providers of woodworking 
screws in the United States, boasting an 
inventory of more than 900 products. 

The company’s large selection 
of high-quality products preferred by 
woodworkers, combined with its ability 
to work with the best factories in Taiwan, 
allowed it to grow. 

In 2009, however, the recession hit. 
A well-documented result was the halt 
of new home construction. The need for 
cabinets plummeted, and QuickScrews 

lost 40% of its business. 
Simultaneously, Wiener’s wife, 

Debbie, had become interested in the 
emerging market for green technology. 
She encouraged her husband to take an 
interest in it.

Located down the road from 
QuickScrews was Solar Universe, a solar 
franchise network founded in 2008. Rick 
Gentry, vice president at QuickScrews, 
decided to pay them a visit.

“I told them, ‘We want to supply a 
great product to solar,’” Gentry says. “I 
asked, ‘What do you use a lot of, and 
what do you have a hard time getting?’”

Solar Universe showed Gentry 
a mounting bracket from a local 
manufacturer. They used it often, but 
had concerns about quality and were 
looking for a supplier that could keep 
stock for them.
 “We worked with Solar Universe, made 
some prototypes and tested them,” Gentry 
says. Solar Universe immediately produced 
an order for a year’s supply. 

WE WORKED WITH SOLAR 
UNIVERSE, MADE SOME 
PROTOTYPES AND TESTED THEM

QuickBOLT is 
QuickScrew’s answer 
for asphalt roofs. 

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

Racking & Mounting 9-14_Vs7kzsb.indd   52 9/18/14   12:06 PM



5 2  SOLAR POWER WORLD       9 • 2014       www.solarpowerworldonline.com

R A C K I N G  A N D  M O U N T I N G

The installer was 
QuickScrew’s only 
customer that whole 
year. But soon CED 
Greentek became 
a distributor and 
started to sell the 

QuickScrew’s bracket. Product began to move.
“We realized that if we really wanted to stay in 

the solar business, we needed more product,” Gentry 
says. “We repeated the same steps that we used to 
create our QuickScrews line: Ask the customer what 
their problems are, and find the solution.” 

QuickScrews has gone on to add 14 new 
products and were awarded a patent on their 
QuickBOLT. It’s quadrupled its solar business in two 
years, and it continues to grow. 

The solar products provided by QuickScrews 
can be seen at SolarRoofHook.com. While the 
inventory focuses mainly on tile-roof products, the 

company is looking to expand into 
solutions for asphalt shingles.

“I think we’re just scratching the 
surface,” Gentry says. “We have so 

many different roof styles to tackle, but 
we will go at them one by one until 
we have the same deep variety that we 
have with our wood screw line.” SPW

Stone coat 
steel roof 
hooks are 

easy to install 
and have a 

cosmetically 
appealing look 

after the install. 
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Solar Power World: How 
do the new rail sizes help 
companies cut installation 
costs?
David Briggs: Each XR Rail size 
is targeted to support specific 
spans and design loads. This 
allows designers to choose 
between longer spans (which 
reduce anchoring and labor costs) 
or lighter rails (which reduce 
mounting system costs).

SPW: How does the XR’s 
curved shape improve 
spanning capabilities over 

“boxed shape” rails?
DB: Sloped roofs generate 
both vertical and lateral forces 
on mounting rails, which can 
cause them to bend or twist. 
The curved shape of XR Rails is 
specially designed to increase 
strength in both directions while 
resisting the twisting. 
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Solar mounting manufacturer IronRidge recently expanded its XR Rail Family to include 
three new rail sizes, all featuring the company’s signature curved profile. IronRidge says 
the new rails improve performance while reducing cost by as much as 15 to 20%.

Replacing the current XRS and XRL rails, the new rails consists of three sizes: XR10, 
XR100 and XR1000. All of the new rails support IronRidge’s patented Internal Splice.

IronRidge also introduced two new peripherals. The new Slotted L-Feet feature a 
heavy-duty profile and serrated face to ensure a secure, high-friction connection to the 
rail. Its slotted top allows XR Rails to be dropped-in and fastened in a matter of seconds. 

A new T-bolt grounding lug mounts in the top slot of the rail in any direction, and 
forms a bond simply by tightening the nut and washer. 

Solar Power World asked David Briggs, director of marketing at IronRidge, to tell 
more about the expanded XR Rail family. This is what he said: 

R A C K I N G  A N D  M O U N T I N G

IronRidge Expands Rail 
Family For Improved  
Performance, Reduced Cost

Q&A
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SPW: The XR family of rails features 
a patented “Internal Splice.” What is 
this and how does it help installers?
DB: The Internal Splice is a 12-inch 
piece of aluminum that slides into the 
hollow section of the rail and is secured 
with two self-tapping screws. It’s 
quick to install and creates a seamless 
connection between the rails, which is 
both attractive and practical because it 
avoids interference with the bottom slot 
of the rail (for L-Foot attachment). 

SPW: How strong does a rail need to 
be to ensure long-term reliability?
DB: All structural products need to be 
built to withstand the most extreme 
loads they will face during their lifetime. 
In solar, this means designing products 
to handle more than 40 years of 
extreme wind and snow events. 

SPW: Is IronRidge’s online design 
tool, Design Assistant, upgraded to 
support the new products?
DB: Yes, Design Assistant has all of the 
XR Rail Family and the new accessories 
loaded into it. In addition, it now 
calculates loads and spans based 
on the latest structural code (ASCE 
7-10/2012 IBC). SPW
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WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
To fi nd out more, visit
www.S-5-Solar.com/spw
or call 888-825-3432.

Connect with us!
@S5_TheRightWay

/S5TheRightWay

A Breakthrough in PV 
Mounting Technology

The Revolutionary S-5-PV Kit!
• Non-penetrating DirectAttached™ installation solution for 

standing seam metal roofs

• Fits the majority of solar panels on the market

• Standard grab fi ts fi eld conditions; new EdgeGrab™ further 
simplifi es end conditions

• S-5!® attachment clamps and brackets fi t almost all rails 
and metal roofs profi les on the market, including trapezoidal

• SST mounting disk is ETL-1703 and UL-2703 listed for 
module-to-module conductivity

• Reduces cost by eliminating the need for inter-module 
copper wires and lug bonding

• Savings in time and materials is often suffi cient to pay for 
the entire attachment system
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How The New

A 
short section of the 2014 National Electrical code has 
caused a lot of head-scratching among solar installers 
and officials from local municipalities. 

NEC Section 690.12 reads in part:,

…circuits installed on or in buildings shall include a rapid 
shutdown function that controls specific conductors.....
Requirements for controlled conductors shall apply only to PV 
system conductors of more than 1.5m (5 ft) in length inside a 
building, or more than 3 m (10 ft) from a PV array.....Controlled 
conductors shall be limited to not more than 30V and 240 V-A 
within 10 seconds.

Most municipalities haven’t yet adopted the 2014 version of the 
code, but indications are that the few now following the new 
requirement don’t know how to interpret it. These interpretation 
problems have on occasion led to installations that are 
potentially dangerous and, to a practiced eye, look a little silly. 

Rapid-shut down and other 

provisions in the 2014 NEC aimed 

at first responder safety are causing 

confusion among PV professionals. 

Here’s why.

Will Affect Your
Solar Installations
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GARAGE

INVERTER

PV ARRAY SOURCE CIRCUIT COMBINER 
WITH CONTACTOR ACTUATED BY 
LOSS OF AC POWER. SITS WITHIN 
10 FT OF ARRAY IF OUTSIDE, OR 
WITHIN 5 FT OF ENTERING THE 
ROOF, WHICHEVER IS SHORTER

CONDUIT RUN 
IF OVER 10 FT 
LONG

EXISTING 
EXTERIOR 
SERVICE PANEL

DC SWITCH ACTUATED 
BY LOSS OF AC POWER

INVERTER AC 
EQUIPMENT DISCONNECT

 “There is one notorious photo now 
making the rounds,” says Bill Brooks, 
principal of Brooks Engineering. “It 
depicts a disconnect mounted 20-ft off 
the ground on the side of a house. The 
jurisdiction interpreted a disconnect as 
meaning within 10 ft of an array. But they 
failed to understand that the conductors 
on the load side of that switch, which go 
to the inverter, were not taken care of. 
That’s also a requirement.” 
 Brooks is a registered professional 
engineer in both North Carolina and 
California and chaired the task group 
authoring the NEC photovoltaics 
provisions.
 “The code language is brief 
intentionally because it was the first 
version,” Brooks says. “We didn’t want 
to dictate how to do things. But it is 
clear people need more hand-holding.”
 “We have run into situations 
where inspectors have enforced the 
code incorrectly,” he adds. “Some are 
fine, but others have misunderstood 
requirements in the direction of 
oversimplification and didn’t know 

what they were approving. Others have 
misread the requirements and demanded 
all kinds of ridiculous things.”
 Moreover, the NEC rules assume 
some familiarity with solar technology 
on the part of authorities, Brooks says. 
“Many of them have no background in 
solar and that’s a problem.” 
 Complicating matters is that different 
municipalities begin using newer versions 
of the NEC at different times.
 “One inspector may want a solar 
installation one way while the inspector 
working across the street in a different 
jurisdiction may want it done another 
way,” says Dr. Sean White, a PV educator 
and designer of PV systems in the San 
Francisco Bay area. “Every place is different 
because the rules are changing so quickly.”
 Another point of confusion arises 
from the fact that microinverters 
inherently meet the standard but 
string inverters do not — unless they 

www.solarpowerworldonline.com                     9 • 2014       SOLAR POWER WORLD 5 7

Courtesy of PV expert Bill Brooks, 
here’s how a utility-interactive PV system with 

no battery storage might be equipped with a 
rapid-disconnect facility that meets NEC 690.12 
requirements. In this example, the PV array sits 
on the roof. Its inverter is in the garage. Wiring 

between the roof installation and the inverter 
runs in metal conduit, through the attic and into 

the garage. Inside the attic resides a remotely 
activated switch within 5 ft of where the conduit 

enters. (The remotely activated disconnect could 
also sit outside the attic, closer to the array, if 

that is more practical.) Another shutdown switch 
must sit within 5 ft of the inverter, unless the 

inverter itself can internally reduce its voltage 
below 30V or isolate its capacitors within ten 
seconds. In the diagram, the dc switch at the 

inverter is shown as being remotely operated. 
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incorporate specific means of 
implementing a rapid disconnect. 
Systems using microinverters or ACPV 
modules meet the requirements 
because they have no power outside 
the array other than the AC input to the 
inverter. First responders can shut these 
down using conventional practices. 
 Most systems incorporating DC-
to-DC converters will also output 
less than 30 Vdc when the AC input 
to the inverter is lost. But the inverter 
capacitors can keep the circuit 
energized above 30 Vdc for up to 
five minutes. String inverters must be 
disconnected at two different points 
because they have two sources of 
current: The solar array itself and the 
capacitors in the inverter. The rapid-
disconnect shut-off device must act 
on both these sources. 
 Inverter manufacturers are using 
two different approaches to implement 
the disconnect. They can use a DC 
disconnect to isolate the DC-link 
capacitors in the inverter from the 
conductors going to the roof. That’s 
the only measure necessary if the 
inverter sits near the service entrance. 
If the inverter is remote from the 
service entrance, the usual technique 
is to use AC-activated contactors at 

the DC input to the inverter and within 
10 ft of the array on the roof. Then the 
main service disconnect could initiate 
the shutdown – contactors will shut 
off the circuit in less than one second.
 One complication is that local 
municipalities determine where the 
rapid-disconnect switch should reside. 
The location isn’t spelled out in the 
NEC 690.12. 
 “The intention was that the location 
of the disconnect would be discussed by 
the fire service, the solar contractor and 
the inspector,” Brooks says. “Normally it 
would be near the service entrance. But 
some service entrances are in basements 
and may not be the best location for a 
shut off because there’s no easy access 
in an emergency.” 
 Another point of confusion 
concerns the difference between 
a rapid-shutdown initiator and the 
shutdown mechanism itself. It is only 
the interrupting mechanism — usually 
a contactor — that must sit within 10 ft 
of the array. The initiator almost always 
resides near the service entrance. 
 “You want to put it in an area 
where firefighters would go to control 
utilities in an emergency,” Brooks 
says. “The initiation process should 
be at the service disconnect or 

nearby so firefighters don’t have to 
find two independent locations in an 
emergency.” 

Fire Starters
The point of rapid-disconnect, of 
course, is to make the area near the 
array less risky for first responders. Two 
other measures recently entering the 
NEC are aimed at minimizing risks of 
fire originating in the solar array and the 
ancillary equipment. Arc-fault detection 
for solar equipment became part of the 
NEC in 2011. One problem: Arc-fault 
detection for solar systems hadn’t yet 
been commercialized in 2011. 
 “The technology hadn’t been 
invented so obviously municipalities 
couldn’t enforce it,” White says. 
“Enforcement had to wait for 
manufacturers to catch up.” 
 Today, manufacturers have indeed 
caught up. The majority of string 
inverters sold today have arc-fault 
detection built in. NEC arc-fault 
provisions cover systems operating at 
more than 80V, which include those 
employing string inverters. 
 Arc faults usually arise from 
problems that include loose 
connectors and abraded or damaged 
conductors that heat up and eventually 

As of the 2011 edition of the NEC, string inverters must incorporate arc-

fault detection. But it can be tough to discern dangerous arc faults from benign ones. 

Techniques for detecting arc faults include sensing electric (E) and magnetic (B) fields 

caused by the fault, detecting the amplitude of the rate-of-change of electrical current 

during the fault, use of non-overlapping band-pass filters to detect white noise qualities 

of arcs, and detecting the RF noise the arc generates. Still, there is a lot of ordinary arc 

noise on typical ac lines that can trigger a fault detector as is evident in these images 

of a normal 120-V ac line and of the line when a hand drill operates (courtesy of David 

Herres, electriciansparadise.com). When the hand drill operated, it superimposed out-of 

phase reflections on the line that would come and go rapidly. Visible in the image is the 

frequency counter read-out of 795.9 Hz for the rapidly flickering reflection. That kind of 

noise could be enough to set off many types of arc-fault breakers. 
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melt. One problem is that arcs arising 
from benign conditions can trigger 
arc-fault circuits. Ordinary electric 
brush motors, as found in hand-held 
drills for example, generate arcing 
that can potentially be interpreted as 
a dangerous fault. So there is some 
engineering involved in creating 
circuitry not affected by false positives. 
“Millions of dollars have been spent on 
differentiating between good and bad 
arcs,” Brooks says.
 Difficulties have arisen when 
inverters get connected with ancillary 
equipment such as DC optimizers. 
Inverter makers know the noise 
output of their own equipment and 
can compensate for it. But they don’t 

necessarily know the signature of noise 
emanating from the gear that other 
vendors supply. On occasion, conflicts 
arise that necessitate software patches 
or modifications of inverter hardware. 

Ground Faults
For decades, the NEC has required 
that solar arrays incorporate ground-
fault protection. A ground fault arises 
when the energized conductor carries 
an amount of electric current that 
differs from that flowing through the 
return neutral conductor. Usually, 
the difference in current flow arises 
because some current leaks through 
damage in the protective insulation of 
conductors that normally carry current.

 But parasitic capacitances to ground 
can be another source of difficulties 
for ac current. Usual paths include 
noise-canceling capacitors, lightning-
protection devices, module frames, 
racking and so forth. Such current 
imbalances may also indicate current 
leakage through the body of someone 
who is grounded and accidentally 
touches an energized part of the circuit. 
Ground-fault interrupters are primarily 
designed to address the fire hazards of 
ground faults. Some newer ground-fault 
detectors can even disconnect quickly 
enough to prevent a lethal shock that 
can result from these conditions. 
 Both NEC 690.5 and 690.35(C) 
require that grid-tied photovoltaic 
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inverters shut down in the event 
of a ground fault. The code makes 
exceptions for a few situations that 
include small ground or pole-mounted 
PV arrays isolated from any buildings. 
 Ground-fault detection and 
interruption technology for solar is well 
established. Only problem is, no one really 
knows how much of a problem ground 
faults really constitute in solar arrays.
 “Ground faults have tended to be 
the more likely reason for fires in solar 
installations that I have investigated,” 
Brooks says. “But I now think arc faults 
produce a similar number of fires.” 
 Brooks has to guess at the statistics 
because there is no authoritative 
database of fire incidents in solar 

arrays. Fire services do not break 
out solar as a separate category of 
incident. And many investigations 
of fires that arise in solar equipment 
come under the jurisdiction of 
nondisclosure agreements and their 
details are not made public.
 Accurate fire statistics may 
become more important as new 
requirements for solar installations 
are folded into building codes. The 
International Building Code requires 
that roofs have fire ratings of Class A, 
B or C. The ratings depend on results 
of tests for fire spreading, intermittent 
flames and burning.
 Currently, PV modules receive 
a fire classification rating that often 

differs from that of the roof on which 
they mount. But new building codes 
that begin to take effect in 2015 
demand that PV arrays have the same 
fire rating as is required for the roof. 
That’s because tests have shown the 
fire rating of PV modules isn’t a good 
predictor of how the roof and PV array 
together will behave. 
 Along with embracing the new 
requirements, regulating bodies 
will implement new methods of 
conducting fire classification tests. The 
tests will be based on the spread of 
flames and burning for modules, racks 
and the roof as a system. 
 Authorities think the new test will 
likely require that a baffle or barrier 
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go under the array to prevent flames 
from spreading, for systems that need 
a Class A rating. The impact on solar 
installations could be significant, 
particularly in California where Class 
A roofs are a requirement in many 
residential municipalities. 
 “Fire services want to see higher fire 
ratings on roofs because these higher 
ratings help them fight fires,” Brooks 
says. “California is first with Class A 
roofing requirements, but I see the trend 
spreading across the country.” SPW

References:
-Brooks Engineering, Vacaville, Calif., 
brooksolar.com
-Dr. Sean White, www.pvstudent.com
-“Solar Photovoltaic Basics: A Study 
Guide for the NABCEP Entry Level Exam” 
by Dr. Sean White 
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WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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Command   And Control:Command   And Control:
Photovoltaic (PV) solar-farm technology 
improvements, as well as the size and number of 
installations, have increased dramatically in the past five 
years. This has created an increase in potential generation 
and revenue — which means traditional power-plant 
issues and considerations have become more prevalent in 
the solar energy sector. 
 One example of an emerging need — and, in some cases, 
requirement for solar plants — is the use of 24/7 monitoring 
and control. Around-the-clock coverage for traditional 
power plants (and even renewable resources such as wind 
and hydro) are common. Such monitoring and control 

of industrial and aggregated commercial solar farms is now 
becoming a requirement of owners and operators, as well as 
North American Electric Reliability Corp. (NERC) regional entities, 
independent system operators (ISOs) and local utilities. 
 Solar farms rely on complex electronic control systems, 
such as supervisory control and data acquisition (SCADA) 
systems. Advanced systems can provide uniform platforms for 
multi-plant sites. These controls provide feedback, control 
and performance measurements. When coupled with 24/7 
monitoring and control, they can provide critical response 
that enables solar farms to meet their estimated annual 
energy production (AEP). “Monitoring Matters 9-14_Vs2kz.indd   62 9/16/14   12:04 PM
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Command   And Control:Command   And Control:
W H Y  2 4 / 7  S O L A R  M O N I T O R I N G  M A T T E R S

JUDAH MOSESON
SPECIAL TO SOLAR POWER WORLD

Why Solar Farms Require 24/7 Coverage
Photovoltaic-based solar farms only produce 
power during daylight hours. The issue causing 
concern among stakeholders is not the PV 
cells themselves, but the balance-of-systems 
(BOS) components — including combiner 
boxes, inverters, step-up transformers and 
the accompanying medium/high voltage 
substations that are online and in service around 
the clock. The presence of this associated 
equipment and the opportunity for alarm or 
even failure during non-daylight hours has “

At sunrise, NERC, ISOs 
and local utilities expect 
electricity production 
and not phone calls 
explaining why the solar 
farm is out of service.

given rise to requirements from NERC, 
ISOs and local utilities. Additionally, 
environmental events such as 
inclement weather causing fouling 
by snow, sleet, ice or even mud can 
become issues in non-daylight hours. 
 When an issue occurs during 
hours when the PV is not producing 
electricity, the common practice is to 
wait until sunrise to address it, possibly 
dispatching resources to the field to 
resolve the issue. This practice creates 
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Judah 
Moseson

production and revenue losses, because 
at sunrise, NERC, ISOs and local utilities 
expect electricity production and not 
phone calls explaining why the solar 
farm is out of service.
 For NERC, ISOs and local utilities, 
this is a reliability issue for which 
procedures have been in place for all 
other generation assets, both traditional 
and renewable (wind and hydro) power 
plants. It is a sign of the maturity of the 
solar industry and its impact on system 
capacity and reliability that is driving this 
requirement across the United States 
electrical regional grids.
 
24/7 Monitoring And Control Center
Real-time monitoring and control 
are common in most electric power 
generation companies and traditional 
utilities. But the use of such control 

centers, staffed by NERC-certified 
operators, has not been common 
among solar generation facilities. As 
the number of solar farms continues 
to increase, the industry is rising to 
the challenge of integrating solar 
power into the larger power grids 
and recognized the value of around 
the clock monitoring. Without 24/7 
monitoring, solar farms miss the simple 
and most effective way to ensure 
production is maximized.
 The 24/7 monitoring-and-control 
center provides NERC-qualified 
operators that have undergone extensive 
training and testing. As a result, they 
are accepted as industry experts. These 
operators are trained in the use of the 
SCADA systems, which maximizes the 
benefits of early-warning systems, 
trending and performance reporting as 

a part of their routine of monitoring. 
In addition, they use systems for 
monitoring news, weather and spot-
market pricing to ensure all issues are 
included in the monitoring process.
 Control-center operators can 
remotely reset most systems as soon as 
the event occurs, which returns the solar 
farm to full potential and makes the PV 
cells available at sunrise for all potential 
energy generation. This results in revenue 
that would otherwise be deprived.
 For issues such as grid outages or 
curtailments, control-center operators 
respond according to approved 
protocols with the grid managers. 
Control centers typically use voice-
recording systems to capture all verbal 
communications from grid operators 
as a reference, if post-incident 
resolution should be required.
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With the emergence of nodal-based electrical-grid-
reliability systems, ISOs are requiring advanced energy 
projections for the day-ahead market. When issues 
arise that result in lower production, these same 
entities are requiring hour-ahead projections, another 
task easily handled by the 24/7 control center.
 Additionally, the operators can record all incidents 
and actions within the SCADA system or another 
external workflow system as a log to be used as a 
historical and analytic record.

Safety
Finally, a critical benefit is the enhanced safety for 
personnel as a result of having 24/7 monitor-and-
control centers available to them. When a control 
center is in use, each service provider is required 
to check in with the center prior to performing any 
maintenance.“

Control-center 
operators can 
remotely reset 
most systems 
as soon as the 
event occurs, 
which returns 
the solar farm to 
full potential and 
makes the PV cells 
available at sunrise 
for all potential 
energy generation

The center can participate in the safety 
protocols such as “lock out and tag 
out,” using remote operations and 
document the personnel entering the 
area and the activity being performed. 
When the work is complete, the service 
provider contacts the center and gives 
the “all clear” signal. The control center 
helps close out the “lock out and tag 
out” process and then documents the 
completion of work.
 Upon the safe exit of all 
personnel, the control center 
operators restart the equipment and 
systems remotely. This makes the 
process — and the service providers 
— safer by creating a protocol for 
verification prior to action.
 As the solar industry continues 
to mature and projects grow larger, 
expect solar farms to adopt the same 
controls and protocols traditional 
power plants use across the United 
States. This change is a welcome 
sign that the PV solar farms are 
finally considered mainstream. SPW

Judah Moseson is the director of 
O&M Services at Infigen Energy US 
located in Dallas.

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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T
he commercial solar sales process is 
complicated. A sales team must understand 
the customer’s goals, propose a PV system 
that is cost and performance optimized, and 
keep improving the speed of the sales cycle 
each year to stay ahead of the competition.

With the failure rate on commercial 
proposals around 90%, a sales team needs to 

get out dozens of proposals each month. With falling prices and 
margins, the window of a “buildable” design is getting smaller. 
Yet, the timeframe available to prepare a design is only getting 
shorter. Plus, because the sales proposals must run through the 
engineering team, an engineering bottleneck can bring new 
sales to a halt. System design has become the lynchpin of the 
solar-sales process.

This design crunch explains why new tools have become 
critical for helping sales and engineering teams work more 
efficiently. New design tools (such as HelioScope by Folsom 
Labs for commercial systems, or CPF Tools by Clean Power 
Finance for residential systems) are emerging that offer 
improved design speed, real-time collaboration and, perhaps 
most importantly, a more intuitive interface that enables the 
sales team to generate designs on their own.

Customer requests, such as 
migrating a 120-kW array 
from rooftop to carport, 
can be incorporated 
directly by the salesperson 
when using sales software.

                     9 • 2014       SOLAR POWER WORLD 6 9
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 As these tools spread, they are shaking 
up the traditional sales model. No longer is 
engineering solely responsible for the system 
design-and-production estimates. Instead, the 
sales team can handle the initial screening, 
feasibility study and initial system design-and-
costing on their own. They can then present 
the system to the customer and incorporate 
the customer’s feedback into the next revision. 
The sales team can even then spearhead the 
value-engineering and internal approval before 
presenting the final bid to the customer. 
 Throughout this process, the engineering 
team can still be involved for oversight and 
design approvals. But now, the engineering team 
is no longer on the critical path of closing new 
customers. This new sales process has a number 
of important benefits: 

Keeps Sales Moving. When the engineering 
team is responsible for both revenue-generating 
projects and proposals, there should be no 
surprise which side gets priority when things get 
busy. After all, the proposal has a 90% chance of 
yielding nothing. But this means an engineering 
bottleneck can bring sales to a halt. With a self-
sufficient sales team, the customer pipeline can 
be maintained, no matter how backed up the 
engineering team gets. 

Tighten The Customer Feedback Loop. 
Salespeople generating their own system 
designs from the start can dramatically 
tightening the feedback loop with the 
customer: The salesperson can actually 
adjust the layout in person with the 
customer during the initial consultation. 
In addition to dazzling the customer, this 
can take weeks off of the sales process, 
compared to the traditional process of 
sending notes back to the engineering team 
for a new spin of the module layout. 
 Freeing Up Engineering To Live In The 
World Of As-Built Projects. Despite much of 
the preliminary engineering front-loaded to 
the sales team, this does not mean that the 
engineers can take a day off. Instead, they 
can focus on the projects that are green-
lighted and stay on top of the many day-
to-day issues there. In fact, this increased 
focus from engineering can help speed up 
the delivery time of revenue-producing 
projects, which will be needed with the 
increased velocity from the sales team. 
 While each company is unique, this 
new structure is being adopted by both 
large and small developers and presents 
one more opportunity to improve 
efficiency and reduce the total cost of 
deploying solar. SPW

Gibbs and Grana are the co-founders of 
Folsom Labs, which has developed the 
Helioscope project-creation software.

Paul Gibbs

Paul Grana

WHAT DO 
YOU THINK?

Connect and discuss this and 
other solar issues with thousands 

of professionals online
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The Solar Technology Acceleration Center (SolarTAC) 

is the largest multi-user outdoor research, testing, 

development and demonstration facility in the world. 

SolarTAC offers its members the opportunity to perform 

proprietary and collaborative research, development and 

demonstration activities that accelerate solar technology.  

“In a rapidly expanding solar market, there exists a need 

to fine tune early commercial and near-commercial 

technologies before deploying them in the field by testing 

for reliability and optimized performance, and to secure 

financial backing,” says Dustin Smith, SolarTAC executive 

director. “SolarTAC was developed to provide a real-world 

What is SolarTAC?
testing environment that can fulfill these requirements and 

take emerging technologies to the next level.”

The facility’s location in Aurora, Colo. provides more 

than 320 days of sun each year, which makes it ideal for 

solar research (especially with its close proximity to the 

National Renewable Energy Laboratory and the Denver 

International Airport). 

 The concept for a solar technology testing facility began 

in 2007 with Xcel Energy. The public utility, along with other 

founding members SunEdison and Abengoa Solar, provided 

the initial funding, while the City of Aurora provided 74 acres 

and an accelerated permitting process to expedite project 

development at the site. Non-UL listed technologies can 

be permitted in six weeks or less. SolarTAC is managed and 

Outdoor facility takes emerging 
technology testing to the next level.

By Michelle DiFrangia, Assistant Editor

Developments 9-14_Vs3KZ.indd   72 9/18/14   11:37 AM
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“
SolarTAC was 
developed to 
provide a real-
world testing 
environment 
that can fulfill 
requirements and 
take emerging 
technologies to 
the next level.

solar | Resource Assessment

Why Measure?
Site-specific solar measurement stations provide 
context to correct long-term satellite derived irradiance 
data. This creates finance-grade data for your solar 
development project.
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Solar Power International.
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operated by Kansas-based MRIGlobal, an 

independent research and development 

organization that delivers global solutions in 

energy, health and defense. 

 Membership is open to all of the solar 

industry including electric utilities, solar 

technology developers and solar equipment 

suppliers. Four levels of membership 

are available, opening participation to 

all companies. See the chart above for 

membership levels.  

 “Members are performing grid 

integration studies, project development, 

O&M research,  as well as long-term 

reliability and degradation; PV, CPV and 

CSP technologies; and balance of system 

equipment,” says Smith.

 A variety of projects are underway or in 

the planning stages at SolarTAC, including 

a facility to test thermal-storage media, 

side-by-side evaluations of PV system 

performance and a test of 2-axis tracking 

and optics for a CPV system and utility 

scale batteries. Additional projects include 

long-term reliability testing of a CPV 

system, the development of a solar thermal 

trough system and evaluation of different 

CPV systems. SPW

[ D E V E L O P M E N T S ]
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Cloud-Based 
Solar Tools 
Simplify Selling
By Michelle DiFrangia, Assistant Editor

When Mike Dershowitz was 

investigating solar for his home, he was 

dismayed at the underdeveloped sales 

tools used by the salespeople with which 

he had talked at home shows. Dershowitz 

saw an opportunity to start a company and 

help the solar industry, so he co-founded 

ModSolar in 2011 with Kevin Ilsen. 

“www.lufftsolar.com

See us at SPI Booth #2221
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“I wanted to bring more 

sophisticated sales tools to the solar 

industry, and by doing so, not only 

help grow a business, but grow the 

consumer use of solar overall by making 

it easier to sell,” Dershowitz says.

The Philadelphia-based company 

provides software-and-technology 

solutions for solar providers through 

a cloud-based proposal generation 

system. With ModSolar’s patent-

pending panel layout technology that 

uses satellite imagery to configure an 

installation, providers can generate 

proposals and contracts quickly and 

easily, as well as render panels on an 

image of a client’s roof.  

In addition, the platform includes: 

• Customer-relations management 

(CRM) integration

• Financing options

• Energy usage and payback to 

instantly analyze a customer’s 

return on investment

• Lead qualification with lists of 

solar-ready homes and qualified 

owners 

  

 “We have focused on 

streamlining the user interface to 

such a degree that a ready-to-

email proposal can be completed, 

usually in well under five minutes, 

while the customer is still on the 

phone,” Dershowitz says. 

 All of these features 

contribute to ModSolar’s continued 

success as a software platform. 

Dershowitz estimates between 5% 

and 10% of all U.S. solar proposals are 

generated with ModSolar. 

“But our impact goes beyond 

that,” Dershowitz says. “It is so easy 

to do proposals with our software 

that our users end up generating 

proposals earlier in the sales cycle, 

and generating more of them, leading 

to more sales than they would have 

gotten without the software. And 

the ability to do quick proposal 

        9 • 2014                  SOLAR POWER WORLD 7 7“
It is so easy to do proposals with our software 
that our users end up generating proposals 
earlier in the sales cycle, and generating more of 
them, leading to more sales than they would have 
gotten without the software.
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generation, along with automatic contract 

generation once the proposal is accepted, leads 

to far less paperwork burden back in the office. 

That’s the beginning of the solution to the soft-

cost problem that has kept solar prices high.” 

Recently, ModSolar partnered with Enphase 

Energy to further increase the platform’s 

efficiency and accuracy. The partnership 

allows the software development company to 

incorporate the microinverter manufacturer’s 

energy production calculations into their 

platform, which will show the production boost 

available to Enphase customers. Dershowitz 

says his company has been working closely 

with Enphase to ensure the software’s 

production and payback calculations properly 

reflect the efficiency contribution made by the 

microinverters. “Partnerships are important for an 

open platform like ours, and you can expect to 

see more of them in the future,” Dershowitz says. 

In the future, ModSolar has its sights set 

on international expansion, and the company 

is already making headway with its upcoming 

expansion into Germany, Australia and the United 

Kingdom. The software will be offered in multiple 

languages and feature options for different 

currencies, address formats and metric and 

imperial measurements. 

Dershowitz says the company chose those 

markets because there is a robust group of solar 

installers and the sales process is similar to what is 

encountered in the United States.

“Both Germany and the United Kingdom 

currently operate under a Feed-In-Tariff system 

and are committed to the advancement of 

renewables,” Dershowitz says. “In Australia, 

we hope to be able to make solar much more 

attractive for companies and individuals in a 

country that shares many of the complexities we 

face in the U.S. solar market.” SPW
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Sealed Solar 
Batteries

MK Battery
www.mkbattery.com 

MK Battery offers sealed VRLA Gel 

and AGM Deka Solar batteries with 

multiple configurations and select 

flooded products that provide quality 

and environmentally conscious battery 

solutions. The maintenance-free gel 

battery’s sealed construction eliminates 

periodic watering, corrosive acid fumes 

and spills. Rated non-spillable by ICAO, 

IATA and DOT, the AGM battery is valve 

regulated with efficient recombination, 

and its forged terminals and bushings 

assure no leakage. Both batteries’ 

Individual Plate Formation ensures 

voltage matching between cells.

318-213-2900 | www.SabreBuildingSystems.com

Protect your critical equipment with power conversion 
stations from Sabre. Available in concrete, steel or 
aluminum, they are designed to provide durable, 
maintenance-free protection. Our buildings are 
factory assembled and include customer furnished 
power generating equipment, transformers, control 
systems, and heat management systems. Supplying 
thousandsthousands of stations in the U.S., Sabre has the 
experience to custom engineer, manufacture and 

deliver a building that meets your specifications.

Contact Sabre Building Systems by CellXion 
today for your next project.

P r o t e c t i n g  Y o u r  
Critical Equipment
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Touch-Safe Cover For 
10.3x38 Fuses

SCHURTER
www.schurter.com

SCHURTER’s ESO 10.3x38 safely and securely 

inserts and extracts 10.3x38 mm fuses into clips 

mounted on the PCB, as well as provide a touch-

safe cover according to IP20 specifications. 

Applications include solar inverters, string fuse 

boxes and battery charge controllers. Electrical 

rating is up to 32A at 1500 VAC/VDC. The 

ESO carries cURus certification when used in 

combination with SCHURTER’S CSO fuse clips.

     More Power
  More Revenue
More Control

www.solaredge.us
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Pastes Have More 
Efficiency With Less 
Material 

DuPont 
www.dupont.com

DuPont Microcircuit Materials has added 

the Solamet PV18H and PV18J to its lineup 

of frontside silver metallization pastes 

for crystalline silicon solar cells. Because 

of proprietary Tellurium technology, the 

Solamet PV18x series products deliver 

a step change in the power output of 

solar panels by improving the conversion 

efficiency of solar cells by 0.15%. In 

addition, material usage is reduced 

by up to 30%. Solamet PV18H further 

enables excellent contact resistance 

to enhanced lightly doped emitters on 

mono-crystalline solar cells to maximize 

power output. The company also says that 

Solamet PV18J demonstrates superior 

adhesion performance even with thinner 

busbars, and improves processing with 

excellent solderability and a wide solder 

temperature window. Transformers. Switchgear. 
Substations. Integrated Solutions. 
Automation. Engineering Services.

CG is a global leader in electrical products and integrated solutions. Its products, 
solutions & services range from distribution & power transformers, to medium & high voltage 
switchgear, to SCADA & automation to complete turn-key substations & lines EPC solutions. 

CG has a proven track-record of on-time delivery & completion of an installed base of 
more than 20,000MW in North America, making CG one of the most reliable and preferred 
equipment & solution providers in the renewable market today. 

www.cgglobal.us

Visit us at WindEnergy Hamburg at booth B6.150
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is exponentially better.

The power of

And we’re bringing that power to Las Vegas for  
 Solar Power International 2014. 
        And then some.

SPI ’14 will unleash the power of
   the industry’s most innovative products and technologies
   most inspiring speakers, experts, and thought-leaders
   and most engaging networking events and opportunities.

To exhibit or sponsor at SPI is to impact your  
bottom line exponentially. 

 www.solarpowerinternational.com.

P O W E R E D  B Y:

Solar Power International    October 20-23, 2014     Las Vegas Convention Center     Las Vegas, Nevada
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Silicon-Carbine Module 
Reduces Energy Loss 

Cree
www.cree.com

Cree’s all-SiC 300A, 1.2 kV half-bridge module doubles power 

density and enables efficiencies up to 99% in induction heating, 

central solar inverters and AFE motor drives. Packaged in an 

industry-standard 62 mm housing, the new module reduces 

energy loss due to switching by more than five times compared 

to the equivalent silicon solution. Its efficiency and performance 

also lets designers reduce the number of magnetic and cooling 

elements, delivering double the power density and a lower 

system cost, while also reducing end user cost of ownership.

Label Quickly, Pass Inspection 
The First Time

Mudge Fasteners
www.mudgefasteners.com

HellermannTyton offers a comprehensive line of identification 

products for the solar industry. Its solar identification 

printers, labels and software are designed to help contractors 

quickly label electrical panels, boxes and conduit for faster 

installations that pass inspection the first time.

High accuracy AC production monitoring, and 
revenue-grade metering for tenant submetering.

Revenue-Grade WattNode® 
Meters for Energy Monitoring

Visit us: SPI - Las Vegas  2014, Booth 1656 
1-888-WattNode (928-8663) • ccontrolsys.com

LOW COST METERING

NEW THIS QUARTER... ANSI C12.20 Accuracy

Check our Price & Compare our Specifications

Certified ANSI C12.1, PBI, UL, CE 
Modbus®, BACnet®, LonWorks®, Pulse Output
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] “Solar Snapshot” provides a glimpse of the solar industry in pictures. If you have an 
infographic you’d like to see on this page, email it to editor Kathie Zipp at kzipp@
solarpowerworldonline.com.
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49ERS
Contractor: Sunora

Panels: SunPower
Inverters: Advanced Energy, SMA America

Racking & Mounting: custom design

REDSKINS
Contractor: Clarke
Panels: SunPower, Schott
Inverters: Advanced Energy 
Racking & Mounting:  Unirac and custom design

PATRIOTS
Contractor: JK Scanlan

Panels: Schott, SunPower
Inverters: Power-One (now ABB), Advanced Energy
Racking & Mounting: SunPower and custom design

EAGLES
Contractor: Sunora

Panels: JA Solar, CSUN
Inverters: Power-One (now ABB), Advanced Energy

Racking & Mounting: DPW Solar

GIANTS/JETS
Contractor: Hunt Construction
Panels: Atlantis Energy Systems
Inverters: Power-One (now ABB)
Racking & Mounting: custom design
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Photovoltaic Fuse Holder
1000V DC - 30 Amp 

900C Terminals
UL4248-18

The PV10BW series is uniquely designed with terminals to accept standard 
stock bus bar, eliminating the need for custom fabricated comb bus bars. 

Call: 419-352-8441
Email: marketing@marathonsp.com

Visit: www.marathonsp.com

A Regal Brand

TOTAL NUMBER OF SCHOOLS 
IN THE UNITED STATES:

NUMBER OF U.S.  
SCHOOLS WITH SOLAR:

SOLAR & 
SCHOOLS 

BY THE NUMBERS

TOTAL INSTALLED  
CAPACITY ON SCHOOLS:
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