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Reliability
Experts say long-term reliability is not a 

widespread problem for the industry — yet.
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T H E  F I R S T  W O R D

We Must Face Our Reliability Responsibilities

  Just how reliable is the solar industry?

With 25-year warranties increasingly the norm for different solar system 
components, the concerns about reliability often whispered behind closed doors 
grew to a dull roar at Intersolar.
 A May 28 article in The New York Times headlined “Solar Industry Anxious 
Over Defective Panels” spurred the conversation, and it traveled up and down the 
aisles of the trade show like a tidal wave. Companies across all industry segments 
urged us to tackle the issue in our Solar Power International issue.

  You ask, we report.

We at Solar Power World have written frequently about the need for 
performance and manufacturing standards for the industry, and the reliability 
issues the Times raised certainly highlights that need. In the ever-changing world 
of solar consolidation, can we prove the reliability of system components well 
enough to encourage more people to invest?

  The answer is a qualified yes.

Sunny Rai, regional vice president for renewable energy for Intertek, a global 
testing and certification company, says he is already receiving calls from 
installation owners asking him to test their panels’ performance. He says they’re 
worried the systems aren’t working as promised.
 “I was shocked,” Rai says. “Some of these installations were only two or three 
years old. That’s unacceptable for the long-term health of the industry.”
 According to Chase Weir, CEO of Distributed Sun and co-founder of the 
truSolar working group, a recent study by the National Renewable Energy 
Laboratory (NREL) indicated that more than 20% of all modules and systems 
evaluated failed to produce the expected power output over time. Worse, those 
numbers seem to be increasing.
 “Solarbuyer conducted an independent study of new module shipments and 
found defect rates increased from near the 5% range in September 2011 to nearly 
25% by February 2012,” Weir says. “These rising defect rates in newer panels have the 
potential for longer-term implications for projects and failures after installation.”
 But there is hope: Organizations like truSolar, Intertek, Underwriters Laboratories 
(UL) and NREL are working to create new tests that will simulate real-world wear 
more effectively, leading to better risk assessments on components and projects. 
 It will take time, but this next step is critical to the continued growth of the 
industry, says Evelyn M. Butler, director of business development, Energy & Industrial 
Systems for UL and member of the truSolar Working Group.
 Despite some of the challenges involved in tackling the reliability issue, I 
have faith. This industry is filled 
with incredibly smart, talented 
and ingenious people who are 
the backbone of this innovative 
business of ours. We will get 
there if we work together. SPW
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Solar Works Around The United States
The solar market continues to grow, according to the second quarterly report from GTM 
Research and SEIA. It was solar’s second-best quarter ever, adding up to 832 MW of new 
capacity, 15% growth over the first quarter. The largest share of photovoltaic installations 
came from the utility sector, with 38 completed projects totaling 452 MW. Many states 
performed well, but California installations increased 7% over Q1 2013 despite the end of 
incentives in some states – an indicator of solar’s increasing competitiveness. Here’s what 
is happening in the rest of the country:

{
[ S O L A R  W O R K S ]
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A Marquee Installation
Ann Arbor, Mich.
The marquee at a historic theater is now 

solar powered. The Michigan Theater’s 

solar array marks the first installation by 

XSeed Energy, a partnership between the 

Clean Energy Coalition (CEC) and Ann 

Arbor. “As a beloved building, this is an 

ideal choice to showcase the value and 

accessibility of solar power,” says Sean 

Reed, CEC Executive Director.

Not Wasted Land
Methuen, Mass.
A 1.3-MW solar farm built on a 

municipal landfill will defray the 

city’s utility bills by $80,000 each 

year. Borrego Solar Systems 

built the array and will lease the 

space on the landfill from the 

city for the next 20 years. The 

system is large enough to power 

up to 250 homes.

Solar A Boost To Economy
Georgetown, Del. 
More than 40 Delaware contractors worked to install 

16,000 Motech solar panels at the Delaware Electric 

Cooperative’s (DEC) Bruce A. Henry Solar Energy Farm, a 

project managed by SunEdison. “Once plans to build the 

farm were finalized, we decided to use products made 

in Delaware. This project boosted the state’s economy,” 

says Bill Andrew, president of DEC.

Largest Airport Installation
Indianapolis
Cenergy power, a solar EpC company, 

has been leading the development of a 

12.5-MW solar farm at the Indianapolis 

International Airport. “We feel very 

fortunate to have been selected as the 

solar engineering and construction 

firm to build the largest solar project at 

a U.S. airport,” says William pham, CEO 

of Cenergy power. 

Sunny State Goes Solar, Finally
Albany, Ga.
Hannah Solar has begun laying the foundation for the 

first solar farm in southwest Georgia, a 1-MW array on 

farmland. Standing a mere 9 ft. high on a five-acre plot, 

the array was designed to be unobtrusive. “Southwest 

Georgia has some of the best solar resources in the United 

States,” says pete Marte, CEO of Hannah Solar. 

Free Solar – With A Catch 
Seattle
Local groups Bike Works and Clean 

Greens Farm & Market could receive 

donated solar systems if enough 

of the community participates 

in Solarize Seattle, a program to 

accelerate solar installations through 

a group purchase. “Our goal is to 

increase solar awareness and build 

a community, so donating systems 

based on project benchmarks made 

sense,” says Evan Leonard, vice 

president of Artisan Electric, which 

will donate systems.

Community Solar First 
Rockford, Minn.
Minnesota’s first community solar 

installation is online. The Wright-

Hennepin Cooperative Electric 

Association built the project at its 

headquarters. “We’ve figured out 

a way to bring solar and storage 

into the mainstream. It meets our 

members’ needs, and it’s affordable 

for them,” says Rod Nikula, a vice 

president at the co-op.

JinkoSolar Supplies Modules
Fresno, Calif.
JinkoSolar will supply 23 MW of modules 

to Swinerton Builders. The company will 

use the 300-W, 72-cell modules at the 

Westland Solar Farm plant, which, when 

completed, will provide electricity to 

pG&E. The plant is largely on green fields.
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Opportunity On The Horizon In Michigan

The solar market continues to grow 
in Michigan despite lacking a strong 
state policy to encourage it. There are 
no state tax credits or solar carve outs, 
but there are 121 solar companies in 
Michigan, according to a report from the 
Environmental Law and Policy Center. 
The report estimates 6,300 jobs in the 
state are tied to the solar industry.

In 2008, Michigan adopted a 
Renewable Portfolio Standard (RPS) 
of 10% by 2015, but 94% of the new 
capacity is wind power. While Michigan 
lacks a solar carve out, solar energy 
is given extra value by a provision 
that one megawatt-hour (MWh) 
from solar generates one renewable 
energy certificate (REC) plus two 
Michigan incentive RECs. There are 
also Michigan incentive RECs for in-

By John Sarver, Executive Director, Great Lakes Renewable Energy Association

[ S T A T E  O F  T H E  S T A T E ] 

state manufacturing, installation by 
in-state labor, and on-peak production. 
That means one solar REC in Michigan 
can be worth 3.4 RECs. However, the 
incentive RECs have not affected solar 
development in Michigan because there 
is more than an adequate supply of RECs.

RPS plans for Michigan’s two biggest 
utilities, Consumers Energy and DTE 
Electric, include solar pilot programs. 
Consumers Energy’s original pilot 
was approved in 2009 for 2 MW. The 
program takes a feed-in-tariff approach 
that started with 65 cents/kWh but is 
now down to 20 to 26 cents/kWh. The 
program was expanded by 4 MW in 2011. 
DTE Electric had an original program of 
20 MW, including 5 MW for customer-
owned and 15 MW for company-owned 
utilities. In 2012, a 2-MW expansion was 

approved. The DTE approach includes 
both up-front and long-term payments 
for RECs. The pilots have had more 
interest than they could accommodate 
and thus have to use lotteries.

True net-metering for smaller 
systems (up to 20 kW) provides a modest 
incentive, with a bill credit at the retail 
rate. Modified net-metering provides a 
credit at a generation rate for systems up 
to 150 kW. The number of net-metering 
customers increased from 1,015 in 2011 
to 1,330 in 2012, and the total size of 
the program increased 55% to 9,583 
kW in 2012. Solar power was the most 
popular, with an additional 294 customer 
installations totaling 2,665 kW in 2012.  

Community-level activity related 
to solar increased in 2013. Four 
municipalities in the Saginaw area are 

Detroit-based Power Panel is manufacturing a hybrid 

electric and thermal solar energy system that is up to 80% 

efficient and promises better returns than PV-only systems.  

The Lansing Board of Water Light, a local utility, 

installed a 432-panel, 50-kW system in 2008. It was the 

largest installation in the state.

State of State 10-13_Vs6FINAL.indd   6 9/24/13   3:41 PM
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working together on a project led by the 
Clean energy Coalition and funded by the 
Michigan energy Office to streamline local 
permitting, planning and zoning processes 
related to solar. The cities of Midland, Saginaw, 
Thomas Township and williams Township are 
on the way to becoming the first “solar-ready” 
communities in Michigan. 

The Great Lakes Renewable energy 
Association (GLReA) is also leading a 
community-solar initiative. A feasibility study 
and guidebook, funded by the Michigan energy 
Office, will be available in early October to 
assist Michigan communities. GLReA, while 
doing research for the project, participated in 
13 public forums that reached 241 people and 
met with 14 organizations interested in starting 
a community solar project.

Meanwhile, two Michigan utilities, 
Cherryland electric Cooperative (CeC) and 
Traverse City Light & power (TCL&p), have 

started Michigan’s first community-solar 
program. CEC will have 224 solar panels 
installed next to its headquarters. Individuals 
are able to sign 25-year lease agreements 
for a one-time fee of $470 per solar panel. 
A $75 energy efficiency incentive drops the 
member’s cost to $395. CEC members who 
commit to leases will receive monthly billing 
credits for the solar electricity produced in that 
particular month. Traverse City Light & power 
decided to partner with Cherryland and make 
it possible for its customers to participate.

Solar should be big in Michigan in 2014. 
The state will develop new energy policies. 
Streamlined permitting and planning is 
reducing soft costs, and community solar 
is providing a new way to finance projects. 
Michigan solar companies see the trends and 
economic potential and are enthusiastic about 
expanding and developing new products to 
move solar forward. SPW
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What Women Really Want From A Solar Sale
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[ M A R K E T I N G ] 

How can the solar industry do a better job 
communicating with the Chief Purchasing Officer 
(CPO), the keeper of the checkbook, in roughly 80% 
of U.S. households? What trade secrets can help us 
reach the CPO to drive solar adoption?
 Depending on the source, American women 
control or highly influence the majority of 
household decisions regarding money. Astute 
solar sales representatives understand having both 
partners present expedites closing the solar deal. 
So what can experts teach the industry in terms of 
marketing to women?
 “Most companies focus on one aspect of the 
sales process: the in-person meeting,” says Marti 
Barletta, author of Marketing to Women and CEO 
of TrendSight, a leading authority on reaching the 
female consumer. But there are two stages before 
the meeting and two after equally, if not more, 
important to successful customer adoption.
When we understand those stages as outlined in 
Barletta’s book, we can effectively reach more CPOs. 

Stage 1: Deciding When To Enter The Market 
According to Barletta, women generally decide 
when to enter the market for a household purchase. 
She gave the example of a couple considering a new 
car. At some point in the discussion, the CPO will 
begin the purchase process, saying, “Honey, let’s go 
to the car dealership this weekend.” The opportunity 
for the solar industry is the education and need-
development process to create a purchase case 
directed toward the CPO, then convert the 
information to a move-now action. 

Stage 2: The Short List 
“Women want the same things as men, and more,” 
Barletta says. Through the extensive research 
phase they embark upon, the CPO will learn 
what is important in a purchase. The higher the 
purchase price tag the more research they will do. 
The overarching goal: She needs to be confident 
the family is getting its money’s worth. Once 
the research has been completed a short list of 
companies to pursue is compiled. According to 
Barletta, “If you are not on the short list, you are not 

Glenna Wiseman

Special to Solar Power World.

Glenna Wiseman is a marketing 

and business building 

professional with 6 years’ 

experience in the solar industry. 

Email her at 

GWiseman@Identity3.com.

getting the meeting.” A solar company must generate 
content that answers key buying questions and 
highlight a process that will result in its inclusion on 
the short list. 

Stage 3: The In-Person Meeting
During the in-person meeting, direct questions toward 
the husband and wife. Inquiries to the wife should not 
be flavored with an overtly female point of view. “Ask if 
her concerns are being met,” says Barletta. 
 In my own experience selling residential smart 
home and energy options, I learned to ask how they 
wanted to live in the home. Asking lifestyle questions 
directly of both partners gave them the opportunity to 
express their concerns. This in turn opened the door to 
build sales value by fulfilling each point of view. 

Stage 4: Paying The Bills
The CPO has the responsibility to pay the bills. She 
wants this to be as easy as possible and take the least 
amount of time away from her other duties. Changes 
to how the bills are paid are important. She needs to 
understand the paperwork. If she gets frustrated, not 
only will she not purchase again, she will not refer 
new customers, critical to solar installers. 

Stage 5: Word of Mouth
Here is a key point for the solar industry. According to 
Barletta, women are more protective of their friends 
than the companies referred to them. Consequently 
there are other ways to more adroitly encourage the 
CPO’s referrals than the paid referral fee. “Surprise 
and delight,” says Barletta, is a more effective way to 
encourage advocacy. SPW

Sources:

TrendSight, Women Control about 80% of Household Spending: A Look at the 

Numbers: http://www.trendsight.com/content/view/40/204/ 

Nielsen Report, Women of Tomorrow, June 2011: http://se.nielsen.com/site/

documents/WomenofTomorrowwhitepaperFINAL062611.pdf 

MRI Consumer Intelligence: http://www.gfkmri.com/PDF/MRIPR_111209_

HouseholdShoppers.pdf

Women Want More, by Michael J. Silverstein and Kate Sayre. Copyright © 2009, 

The Boston Consulting Group: https://www.bcgperspectives.com/content/

articles/consumer_products_marketing_sales_women_want_more_excerpt/ 
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Knowledgeable PV Professionals Leads To 
Solar Business Success

It’s important for solar installers to know their 
stuff, but a PV technical sales professional also 
should be one of the most knowledgeable people 
in the company. Not only does this position require 
a strong understanding of fundamental technical 
aspects of PV-system design and installation, 
but also knowledge of a variety of complex and 
ever-evolving financial matters. There’s a lot of 
talk about the importance of installer training. But 
if there is anyone in the company who needs a 
strong educational background and can benefit the 
most from ongoing training, it is the PV technical-
sales professional.
 PV technical sales professionals are almost 
always the face of an installation company, serving 
as the primary contact with the customer from 
initial interest through flipping the switch. These 
positions need to be filled with people able to 
explain the variety of technical and financial options 
available in an efficient (yet meaningful) way, and 
in language a layperson can understand. While the 
installation crew must certainly know what they 
are doing — and do it in a professional manner — it 
doesn’t matter how well the electrician can wire a 
combiner box if the sales team doesn’t succeed. 
 One of the most important responsibilities 
— and often one of the most challenging 
tasks — PV technical sales professionals face is 
setting reasonable and realistic expectations for 
customers. Each client comes to the table with 
preconceived notions about solar. It is important 
to understand the customer’s motivations and 
propose a solution that will meet their needs. Often 
the potential buyer or lessee is skeptical about the 
technology’s reliability, cost effectiveness or even 
aesthetics. It’s up to the sales person to sell the 
client on the idea. The potential customer may 
also have overly optimistic expectations. While 
this might make it easier to sell a system, it may 
be harder to actually meet their expectations, 
risking customer satisfaction. For a company 
to achieve long-term success in the market, it’s 
critical to ensure that each customer starts out with 
reasonable expectations for system output and 
economic performance.

 Keeping up with various financial structures 
of different leasing arrangements, community-
ownership models, virtual net-metering options, 
property-assessed clean energy bonds, feed-in 
tariffs, renewable-energy credits and power-
purchase agreement scenarios is enough to make 
your head spin. So is understanding the impact of 
proposed utility-rate cases that can fundamentally 
shift the economics of solar in service territories. 
But technical solar-sales professionals must 
be able to navigate all this. Sales professionals 
must have a thorough understanding of financial 
concepts such as internal rate-of-return, net-
present value, escalation rates, discount rates 
and accelerated depreciation. These positions 
require knowing how to calculate the impact on 
cash flow from grants vs. loans or getting a rebate 
instead of a tax credit. 
 This is why adequate training is so important, 
both for solar newcomers as well as current 
solar professionals who need to stay up to date. 
Technical sales professionals use all the standard 
technical and fundamental financial concepts 
covered in basic solar training programs on a day-
to-day basis. But ongoing training is necessary for 
sales professionals to keep up with the changes 
in the sales process and options available to 
customers in a rapidly evolving market.  
 There are many opportunities available for 
a well-educated PV technical sales professional 
in today’s solar industry. There are also many 
opportunities for PV technical sales personnel 
to create false hopes and black eyes. As the 
business of solar matures and tries out new 
ideas, the need for technical-sales training grows 
exponentially. Talented, certified PV-technical-
sales professionals can help avoid the mistakes 
of the past and put solar on track for sustainable 
growth in the future. SPW    

[ T R A I N I N G ] 

Richard Lawrence

Executive Director
North American Board of 

Certified Energy Practitioners 
(NABCEP)
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The PV Technical 
Sales Process

• Qualify the customer 

• Site analysis 

• Conceptual design 

• Financial costs,   

 incentives and savings 

• Financial benefit analysis  

 and financing 

• Non-financial benefit  

 analysis 

• Performance analysis 

• Prepare proposal and other Solar issues at
www.engineeringexchange.com

Discuss This

Training_10-13_Vs3FINAL.indd   9 9/24/13   4:22 PM



1 0  SOLAR POWER WORLD       10 • 2013        www.solarpowerworldonline.com

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

Signal Energy, Chattanooga, Tenn.

invest in renewable energy, coupled with a decrease in 
development transaction costs are among his hopes for 
the future. Fischer also urges newcomers to dedicate 
themselves to a specific area of solar energy. 
 “When you become the source expert for a 
particular area, you become invaluable,” Fischer says. 
“You can grow, build and develop relationships in that 
area.” 
 He recognizes the importance of relationships in 
the business world, encouraging everyone to focus on 
building those connections for the long term. 
 Although based in Tennessee, most of Signal 
Energy’s solar projects are conducted elsewhere in the 
country, largely due to Tennessee Valley Authority’s (TVA) 
policies regarding utility-scale solar energy. 
 “They have the exclusive right to generate power 
in this region,” says Fischer. “To produce solar or wind 
power, you have to sell that energy to TVA.” 
 With several years of renewable energy contracting 
under his belt, Fischer is excited to witness a wealth of 
growth over the next few decades. For now, he predicts 
ups and downs as energy makes way to grow greener 
and cleaner.
 “In reducing our cost of energy, it has continued 
to unfold more dramatically and better than I had ever 
anticipated,” Fischer says.  “There’s a lot of room for 
participation, and that makes it very exciting.”  SPW

With roots in Chattanooga, Tenn., Signal 
Energy entered the renewable energy sector in 2004 
and shortly after became an official subsidiary of 
EMJ Corporation and Barnhart Crane & Rigging, two 
of the nation’s strongest construction companies. 
Signal Energy now specializes in EPC services 
for balance of plant utility scale PV and wind 
installations. 
 Signal Energy has grown by a factor of five in 
the last three years alone, doubling growth in the 
past year. With now nearly 200 employees, their 
exponential growth has allowed the company to 
construct about 78 MW of PV in 2012 with hundreds 
more in their pipeline. Additionally, the company 
has more than 7,500 MW of utility-scale wind farm 
experience. CEO Ben Fischer sees a bright future for 
renewable energy with big plans for his company 
and the solar industry. 
 “I like that there’s great opportunity in the 
industry for new ideas,” Fischer says. “We see 
innovations in everything from the way solar panels 
are made to the way foundation systems are 
created.” 
 Along with several positives, Fischer mentions 
a few of his own ideas to help solar energy reach 
its highest potential. A long-term predictable policy 
for the solar industry to encourage companies to 

Signal Energy

Employees: 171

Total MW (Since 2005): 227.9

Total MW (Installed in 2012): 77.9 

Founded: 2005 

Website: www.signalenergy.com

Ben Fischer

CEO of Signal Energy
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FOLLOWS
FUNCTION

By Thomas Enzendorfer  •  Special to Solar Power World

A modular design for solar inverters allows for more effective integration for 

a PV system operator and better serviceability for both the operator and the 

installer or integrator over the long term.
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In the past, manufacturers of 
photovoltaic (PV) inverters were largely at the 
mercy of various state and local regulations 
concerning PV-system servicing and 
maintenance. Because inverter technology 
was still relatively new and was competing 
with established technologies, authorities-
having-jurisdiction (AHJs) on electrical 
and building codes felt the need to be more 
stringent with solar installations.
 That included inverter warranties. 
California first enforced a warranty period 
of 10 years for inverters, with other states 
following suit. It pressured manufacturers 
to offer warranties at least that long for a 
single product, if not longer (in some cases, 
exceeding 25 years). 
 With the advent of those mandatory 
long-life product warranties, strategies to 
facilitate inverter maintenance and repair 
trended toward total replacement to solve 
performance and maintenance issues. In 

other words, a malfunctioning unit was 
more often replaced completely instead of 
being serviced on site or elsewhere. This 
offered both advantages and disadvantages 
for PV system installers and integrators: 
 One advantage was the ease of 
troubleshooting and finding solutions 
for their PV-system customers. Many 
inverters were designed to let the installer, 
integrator or operator know exactly where 
a fault occurred, which reduced the time 
necessary to find it. 
 The disadvantage was the time and 
manpower required to replace an inverter 
with an equivalent product, which was 
like installing an inverter in the first place. 
The personnel hours and resources could 
cause an installer or integrator to eat the 
service cost.
 In recent years, some manufacturers 
began adopting a two-fold solution 
focused on both the quality of product and 

of the service experience: development of 
field-serviceable inverters, and servicing 
plans that drastically reduced PV-system 
downtime. The solar industry has made 
considerable strides in addressing both 
issues, which in turn will aid the long-term 
sustainable growth of the industry and 
engender more confidence in it.

Modular Design, 
Cost-Effective Servicing
As the market began to reach certain 
levels of penetration around 2005, 
several manufacturers began to develop 
truly field-serviceable PV inverters. This 
new breed of inverters was designed 
in a modular format, which isolates 
various stages of the inverter for access 
to the active components. For example, 
Fronius shifted to a modular format 
with the release of the Fronius IG Plus 
inverter in 2008.

Modular inverter 

design allows 

installers to 

streamline 

servicing 

these crucial 

solar-system 

components.

By Thomas Enzendorfer  •  Special to Solar Power World

Fronius shifted to a modular format for its solar inverters with 

the release of the Fronius IG Plus in 2008.
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 A modular design allows for more effective 
integration for the PV-system operator and 
better serviceability for both the operator 
and the installer over the long-term. Using 
the example of the Fronius IG Plus, all of the 
physical electrical connections are completed 
in one spot near the bottom of the inverter. 
The same software-controlled power plant 
technology is located at the top of each 
inverter, and the front display provides quick 
diagnosis if there is a problem, which allows 
the installer or integrator to address it without 
inverter removal.
 This differs greatly from inverters with 
a traditional one-piece, monolithic design, 
which typically require complete removal for 
servicing. Of course, those types of inverters 
can employ a modular format, but great care 
must be taken in the design process to aid the 

ease of access to the working components.
 But at the same time, inverter 
manufacturers also began developing and 
adopting cost-effective plans focused on 
servicing at the customer site vs complete 
inverter replacement. For example, Fronius 
USA launched its Fronius Service Program in 
early 2013, which certifies PV system installers 
to complete board-level replacements in the 
field and reduces system downtime to minutes 
instead of days. 
 That’s more efficient than complete 
removal of a malfunctioning inverter and 
replacing it with a new unit. Eliminating 
a long delay reduces PV-system downtime 
and maximizes energy yield, which affects 
that system’s return on investment. From a 
practical standpoint, it also creates efficiencies 
for an installer. Instead of sending out a crew 

The trend toward modular system 

inverter design and the integration 

of a comprehensive and efficient 

service system ensures the best 

energy yield, maximum uptime and 

satisfaction with overall performance 

for PV system operators.

The Fronius IG Plus inverter 

has a modular design, where all 

physical electrical connections are 

completed on one spot near the 

bottom of the inverter.

twice to attend to a malfunctioning inverter 
– once to remove the inverter and a second 
time to reinstall it after it has been serviced 
– that crew travels just once.

The Future
Performance is crucial for both PV systems 
and the inverters that serve them, but also 
for the sustainable, long-term growth of 
the solar industry. A majority of PV systems 
are subjected to various environmental 
conditions that present challenges to 
optimum performance. The trend toward 
modular inverter design and integration of a 
comprehensive and efficient service system 
ensures the best energy yield, maximum 
uptime and satisfaction with overall 
performance for PV system operators.
 The future for PV-inverter servicing 
will entail expanding the relationship 
between PV installers and integrators and 
PV manufacturers to facilitate a higher 
level of technical expertise for their service 
professionals. There are several ways this 
could occur.
 The most notable will be empowering 
installers, integrators and distributors 
to own the servicing of PV inverters by 
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having necessary inventory to replace internal 
components at customer sites. Another is 
better inverter understanding through service 
programs that essentially turn installers and 
others into field-service experts who can pass on 
their knowledge to current and new employees. 
 Manufacturers that continue to foster the 
growth of that relationship will make installer 
and integrator businesses successful, as well as 
distributors, while also driving success for their 
own businesses. SPW

and other Solar issues at
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The modular design of the Fronius IG 

plus inverter places software-controlled 

power plant technology at the top of an 

inverter and a front display that allows 

an installer to quickly diagnose an issue.

Thomas Enzendorfer serves as director of sales 
and marketing for the solar electronics division of 
Fronius USA, the North American sales, support 
and distribution center for Fronius International, 
headquartered in Wels, Austria. 
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As the cost of PV modules stabilized in recent months, the solar industry turned its 

attention to balance of systems (BOS) costs. Today, it’s estimated that BOS costs — 

structural and electrical components, labor and soft costs — represent 68% of the total cost 

of a solar installation. As a result, reducing these costs will be critical to lowering overall 

system costs, making solar affordable for more home and business owners.
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Installers can use these seven tips to make their racks more cost-effective, efficient and durable:

By Chris Oestreich • Director of Products •  SnapNrack

Installers Can Reduce
Racking Costs

Ways7
1    Standardize and plan 

  ahead
The number one way to reduce 
racking costs is to plan ahead 
and standardize installations. 
Standardizing processes from crew 
to crew, and job to job, will not 
only reduce costs, but will ensure 
scalable, successful installations 
time and again.

2    Cut down on labor 
  requirements  
By far, the biggest cost in a pV 
installation — excluding the 
modules themselves — is the labor 
required to install the system. By 
designing a system that reduces 
labor costs, material costs will fall 
naturally. Focus on eliminating 
cutting and drilling. Minimize the 
number of tools needed during 
installation to reduce labor time.

3    Reduce the potential   
  for human error 
Labor costs encompass more 
than just the time it takes to attach 
modules to a roof. Reducing 
the potential for human error 
minimizes both installation 
costs and the chance of service 
expenses down the road. For 
example, snap-in hardware 
can ensure that installers don’t 
miscount the number of clamps 
needed on a rail. 

 

4    Understand   
  aesthetic and   
  functional needs
Are black rails necessary on a 
hidden roof? Understand the 
customers’ needs before adding 
aesthetics, components or 
accessories that aren’t strictly 
necessary.

5    Account for 
  environmental 
  impact 
Understand how the 
environment will affect your 
system and choose materials 
appropriately. In corrosive 
environments like deserts, use 
steel instead of easily corroded 
materials. This will reduce later 
operations-and-maintenance 
costs.

6   Avoid overbuilding
  Don’t drive up costs by 
overdesigning your system 
for weather. Understand the 
wind and snow loads that are 
likely to affect your system, 
and use only the materials that 
the installation’s environment 
requires. For example, voluntarily 
spacing attachment points at 
4 ft, when 6 ft is suitable to 
handle weather loads, increases 
costs by nearly 50%. 

 

7    Reduce lifecycle  
  costs by using high-
  quality materials
Overall, using high-quality 
materials the first time around 
limits future costs associated with 
replacing sub-par equipment. 
Low-quality components, 
or products with low-quality 
installations, will require 
increased service in the future.

SnapNrack, a PV racking and 
mounting system provider, has 
provided more than 250 MW of 
racking product for installations 
across the United States.
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By Frank Andorka, Editorial Director
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Experts say long-

term dependability 

is not a widespread 

problem for the 

solar industry — yet. 

They also believe 

companies should 

pay closer attention 

to the question to 

protect the industry’s 

credibility

In May, The New York Times wrote an 
article headlined “Solar Industry Anxious 
Over Defective panels,” and alarm bells 
sounded throughout the industry. From 
panels to racking-and-mounting systems 
to inverters (and everything in between), 
the industry felt under attack.
 But the conversations the article 
sparked frequently avoided the central 
question: 
 Did The New York Times get it right?
 when asked directly, most 
industry experts replied that long-term 
dependability is not a problem for the 
industry — yet. But all agree it’s an issue the 
industry should deal with before it becomes 

a problem. Otherwise, it threatens to tarnish 
the industry’s reputation and make it more 
difficult for the industry to capture the 
public’s imagination.
 “Manufacturers are obviously 
concerned about it,” says Sunny Rai, 
regional vice president for renewable 
energy for Intertek, a global testing and 
certification company. “Assets that were 
installed five to eight years ago are starting 
to be sold to new owners, and they are 
concerned about whether these projects 
are producing what they promised. In 
some cases, they’re not — and that’s a 
potentially devastating problem for the 
long-term health of the industry.”
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Identifying The Problem
There are two types of reliability issues, 
according to the experts. One involves 
catastrophic failure. The other involves 
the premature degrading of systems.
 “While there have been instances of 
catastrophic failure, it’s perhaps more 
common for module performance to 
degrade faster than expected, which 
reduces the system’s output,” says Chase 
Weir, CEO of Distributed Sun. “There is 
some evidence that new modules may 
be failing at increasing rates.”
 A recent study by the National 
Renewable Energy Laboratory (NREL) 
indicated that more than 20% of all 
modules and systems it evaluated failed 
to produce the expected power output 
over time. An independent study by 
the website Solarbuyer found defect 
rates increased from near the 5% range 
in September 2011 to nearly 25% by 
February 2012. “These rising defect rates 
in new panels have the potential for 

longer-term implications for projects 
and failures after installation,” Weir says.
 Intertek’s Rai says he’s been shocked 
by the number of calls he’s had from 
new system owners who are worried 
about their systems’ performance. 
His company has done much work to 
reassure investors.
 “People have sent pictures to us 
from the field with solar-panel failures 
three years after the installation,” Rai 
says. “I don’t think there’s a big focus 
on the long-term failures because the 
industry is trying to save what they 
currently have in the ground now.” 
 
Keep The Investors Happy
With more projects changing hands, 
some investors are taking a short-term 
view of the potential failures, putting 
them off on to the next owners, Rai says.
 “They’re not worried about the long-
term potential problems with a system 
and potential rip-and-replace costs,” 

Rai says. “They are calculating whether 
they can make their three-year, five-year 
or seven-year returns and how much 
they can sell the project for at the end. 
They’re saying, ‘Let that be the next guy’s 
problem.’ It’s an interesting attitude.”
 Weir, co-founder of industry group 
truSolar, says owners and financiers 
have difficulty making decisions about 
what technology to use without 
good screen tools that assess project, 
system, construction, performance and 
financing risks.
 “Modules, inverters and racking 
that don’t perform as expected put 
investor confidence at risk and could 
have a negative affect on the industry 
at this critical point in its growth,” Weir 
says. “Current practices are clearly 
not sufficiently preventing reliability 
issues nor is the market-access testing 
intended to address reliability.”

(Editor’s Note: To see what truSolar is working 
on in this regard, see sidebar.)

truSolar is an industry-established, accessible, standard 
credit screen for commercial and industrial (C&I) 
photovoltaic (PV) project selection, underwriting 
and approval. The truSolar credit screen provides a 
comprehensive assessment of risks — including project, 
system, construction, performance and financing — 
from development to long-term operation.
 The truSolar Working Group is a consortium of 
leading solar market participants from across the 
solar value chain, representing more than $100 
billion in combined annual revenues.
 Officially launched in January 2013, the group 
is led by Distributed Sun and DuPont Photovoltaic 
Solutions and is comprised of 12 industry leaders 
in solar project asset management, development, 
financing, manufacturing, insurance and ratings 
agencies. Founding member companies include ABB, 

Assurant, Mosaic, PanelClaw, SMA America, Standard & Poor’s, 
Solar Buyer, Booz Allen Hamilton, the Rocky Mountain Institute, 
and the U.S. National Labs NREL and Sandia.
 Members of truSolar who contributed directly to this story:

• Chase Weir, co-founder of truSolar and CEO of 
Distributed Sun

• Evelyn Butler, member of truSolar and director of business 
development (Energy & Industry Systems) for Underwriters 
Laboratories

• Eric Romano, member of truSolar and strategic market 
manager for DuPont Photovoltaic Solutions

• Costa Nicolaou, member of truSolar and CEO of 
PanelClaw 

For more information and to stay informed about the tool 
truSolar is creating, visit www.trusolarscore.com.

What Is truSolar?
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 The problem, according to Evelyn Butler, director of 
business development (Energy & Industrial Systems) for 
Underwriters Laboratories, is that current procedures were 
never designed to test reliability. New protocols are being 
developed, but this will take time.
 “The new reliability-based standards need to be created in 
a way so the industry agrees on the science and application,” 
Butler says. “The better we can screen projects to minimize 
performance risk, the better we can support the continued 
growth of the industry.”

 The rapid expansion of the industry in the past three years 
— 277% in total — has led to what Tom Tansy, chairman of the 
SunSpec Alliance, says is “irrational expansion.” Companies 
rushed products to market without doing the proper long-term 
testing. But there are ways to deal with that problem, he adds.
 “When it comes to reliability, market forces — combined 
with an appropriate assignment of risk — tends to sort out 
the problem,” Tansy says. “Companies with poor quality 
tend to fail. There’s nothing new here. Companies with high 
quality tend to thrive.”
 
When Companies Disappear 
Tansy is right about the market forces determining the winners 
and losers in this market. The increasingly rapid merger, 
acquisition and bankruptcy rate of solar manufacturers is proof.
 Disappearing companies pose the biggest threat to 

“
Solar Access to Public Capital 

(SAPC) is currently working on 

best practices guidelines for 

system installation and O&M and 

may work on warranty/insurance 

wrap guidelines next year. These 

activities will allow project cash 

flows to be pooled more easily 

to access public capital.

— Michael Mendelsohn, Senior Financial 
Analyst, NREL
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What Is The SunSpec 
Alliance?

The SunSpec Alliance is a trade alliance of solar 
photovoltaic industry participants, together pursuing 
information standards for the renewable energy 
industry. SunSpec standards address operational aspects 
of pV power plants on the smart grid —including 
residential, commercial and utility-scale systems 
— thereby reducing costs, promoting technology 
innovations and accelerating industry growth.

More than 60 organizations are members of the 
SunSpec Alliance, including global leaders from Asia, 
europe and North America. Membership is open to 
corporations, non-profits and individuals.

consumer and financier confidence in the market. If homeowners install 
inverters or panels in good faith, only to have them fail and then discover 
the manufacturer is out of business, what do they do?
 “Buying solar panels with a 25-year warranty from a three-year-old 
company that is fighting to survive in a rapidly consolidating market has 
questionable value,” says eric Romano, strategic market manager for Dupont 
photovoltaic Solutions. “when that happens, there is no recourse. It’s 
extremely difficult to get warranty remuneration when insolvency occurs or 
when performance issues related to early degradation occurs.”
 Despite the challenges, truSolar’s weir believes the solar industry can 
overcome them.
     “we remain confident that an industry like solar, known for its innovations 
can overcome these challenges by working together,” weir says. SPW
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There’s no tangible evidence that Todd Woody, 
author of the now infamous New York Times article 
on the reliability of solar panels, has a hidden 
agenda to destroy public confidence in solar.
 It just feels that way.
 Panel manufacturers reacted strongly to the 
charges leveled in Woody’s piece. Solar Power 
World asked them to respond to Woody. They had a 
lot to say.
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Quality As Core Value
Chinese and U.S. manufacturers agree: The 
problem of panel reliability is critical to the future 
of the industry and must be addressed.
 “With the traction solar-storage systems 
are gaining, the solar industry is poised to take 
another great leap,” says Jill Hansen, director of 
U.S. marketing for Talesun. “This could dissuade 
some consumers from investing in solar.”

By Frank Andorka, Editorial Director

The New York Times painted a bull’s-eye 

on solar panels over alleged reliability 

issues. Now, the manufacturers have 

their chance to respond.

Caught In The

“
We test every component at a minimum of three times 

the International Electrotechnical Commission (IEC) 

requirements. Our digital monitoring and management of 

process controls is unparalleled.

 — Ben Santarris, head of corporate communications and sustainability for 
the Americas, SolarWorld
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 Many companies walked the 
razor’s edge of financial solvency 
and lost. As the companies failed, 
management often cut quality corners 
on panel production, leading to 
poorly-made panels, Mendenhall says.
 “Our strong balance sheet and 
conservative growth model means 
we’ve never had to cut corners on 
quality,” Mendenhall says. “Quality is, 
and always will be, a core value of 
ours. It’s incumbent on all solar panel 
manufacturers to demonstrate the 
quality-control mechanisms they have 
in place.” 

Do Long Warranties Make Sense?
SolarWorld offers a 30-year linear 
power-performance warranty on its 
glass-glass solar panels. Trina Solar 
offers a 10-year product warranty, 
a 25-year power-output warranty 
and a 25-year performance linear-
degradation warranty. Talesun offers 
a standard 25-year power output 
warranty.
 But with the recent upheaval in 
the panel segment of the industry, do 
warranties of that length even make 
sense?
 “We are seeing a greater valuation 
of quality within the industry,” 
Mendenhall says. “Developers and 
financiers are opting for modules that 
will afford them the best long-term 
returns.”
 SolarWorld’s Santarris believes in 
long warranties, but only under certain 
conditions.
 “Long warranties are realistic if 
they’re based on sound manufacturing 
and high-quality products,” 
Santarris says. “Only by gauging a 
manufacturer’s track record can 
consumers confidently put money 
down on solar panels under 25-year 
performance warranties.”
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promote an industrywide acceptable 
quality limit (AQL) for the production of 
crystalline silicon solar panels sold in the 
U.S. market.”
 The problem for many panel 
manufacturers, says Mark Mendenhall, 
president of Trina Solar Americas, 
is weak balance sheets. Recent 
consolidation and bankruptcies of 
some panel manufacturers is the result 
of companies who couldn’t withstand 
the sudden drop in panel prices.

 Quality should be a core value 
that pervades a manufacturer’s entire 
operation, solar industry leaders say.
 “The industry can’t afford to sit 
back while inexperienced and lax panel 
producers turn back the clock on the 
industry’s amazing early progress,” 
says Ben Santarris, head of corporate 
communications and sustainability for 
the Americas for SolarWorld. “That’s 
why we have called on the world’s 
solar industry to establish, embrace and 

““
Our customers have conducted multiple 

supplier-quality audits and inspections, and 

all have expressed a high level of confidence 

in our ability to deliver the highest quality 

product.

— Mark Mendenhall, president of Trina Solar Americas

We have an unusual value proposition in that 

each one of our panels is constructed at a 

full-automated manufacturing facility that 

dramatically reduces human error.

— Jill Hansen, director of U.S. marketing for Talesun
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 Santarris says consumers should 
ask basic questions to evaluate their 
panel producer and make an informed 
buying decision:

•	 How long has the company been 
manufacturing modules?

•	 How many recalls has it had?
•	 What’s its warranty return rate?

“Most consumers don’t need a 
thorough understanding of testing 
protocols,” Santarris says. “They 
should, however, gather common-
sense information.”
 By the time consumers are making 
their decisions, internal and external 
labs should have evaluated the 
modules to demonstrate their long-
term reliability, Talesun’s Hansen says.
 “Module manufacturers spend 
millions of dollars on testing,” Hansen 
says. “It’s about the economics of 
systems and rate of return that will 
ultimately tell the tale.”
 Hansen says consumers should not 
worry about the long-term reliability of 
the solar industry, panels or otherwise. 
She’s convinced it’s here to stay.
 “Some technologies may last 
much longer than anticipated,” Hansen 
says. “Solar will continue to evolve 
because it’s viable, and there is still 
so much potential in its evolution and 
application.” SPW
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Inverters must be tested for various European, International and country-specific standards. This 

electromagnetic compatibility chamber is one way to do so. Photo courtesy of SMA America.
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Inverters Are At 
The Heart Of

Solar
The solar industry has grown 
dramatically over the past three years. In 
fact, more new solar capacity is added to 
the grid each year than the capacity added 
from conventional power sources. This is 
cause for celebration, but also caution. If 
these solar installations aren’t reliable, it 
can stunt the industry’s progress. 
 “Reliability is a key topic in the solar 
industry, particularly as we see low-cost 
products entering the market,” says Henry 
Dziuba, president and general manager at 
SMA America. “It affects everyone involved 
with a project, including owners, integrators 
and utilities. While each consumer has 
different reasons for why reliability matters, 
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all are counting on solar installations to 
be assets rather than a liabilities.”
 Out of all system components, 
Dziuba says inverter selection and 
application is the greatest determining 
factor of financial returns.
 “A solar array is only as good as 
its inverter,” he says. “It’s the heart 
and brains of a pV system because 
it’s responsible for transforming the 
module-generated electricity into 
usable AC power. Inverter selection 
directly affects major levelized cost of 
energy (LCOe) drivers such as energy 
production, system cost and operation-
and-maintenance costs.”
 In the solar industry’s early years, 
it wasn’t uncommon to have a system 
with models rated for 30 years, while 
its inverters were only rated for 5 to 10. 
But phil Vyhanek, president of Solectria 
Renewables, says inverters have come a 
long way, and most manufacturers offer 
warranties that cover 10 years or more. 
 “I think of a pV system like a 
car,” Vyhanek says. “The system is 
designed for 20 or more years, a car for 
100,000 or more miles. Both, however, 
require preventative maintenance and 
sometimes repair. The components that 
are the most stressed require the most 
attention: brakes in cars and inverters in 
pV systems.”
 every solar manufacturing company 
has some reliability issues, Vyhanek adds. 
He says what really matters is a record of 

Many times, solar 

servicing is in the 

hands of local owners 

and operators. Many 

manufacturers are 

keeping this in mind 

as they engineer their 

products for easier 

field servicing. Photo 

courtesy of SMA America.

By Kathie Zipp, Managing Editor
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high reliability in the field, and a process 
for continuous improvement and effective 
handling of new issues as they appear. 
 An effective process for handling 
issues is especially important, say Mark 
Cerasuolo and Matt James of OutBack 
Power, because solar does not have a 
large servicing organization behind it. It’s 
the power-generating solution that is most 
in the hands of local owners and operators 
— including individual businesses and 
homeowners — so reliability is paramount. 
Equally important is engineering inverters 
for easier field servicing when something 
does go wrong.  

 Vyhanek adds that inverter reliability 
is one of the key criteria that installers, 
developers and owners consider when 
selecting equipment because it affects 
relationships with customers. “The trend 
is toward more information sharing 
between manufacturer and customer 
to validate performance and help with 
ongoing improvements to inverter 
quality and reliability,” he says.  
 Inverter reliability has increased 
in the last few years, says Bharath 
Srinivasan, senior vice president of 
operations at Distributed Sun, which 
builds and operates solar installations. 

While long-term warranties for inverters 
have not yet become standard, he says 
accounting for an inverter replacement 
around year 12 to 15 has satisfied 
investors. In general, inverter downtime 
accounts to about 2 to 3 days in each 
year (about 1% annually) because of 
problems with inverter electronics or PV-
array related problems. 
 The real challenge lies, Srinivasan 
adds, in non-standard inverter 
architecture and design across a 
manufacturing pool. This means 
installers and operations-and-
maintenance providers must educate 
themselves on several different software 
and hardware platforms. In this case, 
reliability as a concept applies to 
standard architecture to avoid any field 
issues during installation. “Reliability can’t 
be an abstract concept that individual 
manufacturers live up to, but must be a 
standard that traverses the entire value 
chain with clear understanding of the all 
issues in play,” he says.
 Raghu Belur, vice president of 
products and strategic initiatives at 
Enphase Energy, says that more reliable 
products would be better for the 
industry as a whole.
 “It’s critical because, as an industry, 
if we want achieve our dreams of 
displacing traditional forms of energy, 
we will have to provide cheaper, better 
and more reliable energy to customers,” 
he says. “If we want to win, we have 
to meet and ultimately exceed that 
standard.” SPW
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(Above) Inverters are arguably the most 

important installation components with 

respect to PV system uptime and reliability. 

Inverters are also the most complex sub-

system, and therefore the most challenging 

when it comes to balancing the demand 

for solutions that are low-cost and high-

reliability. Photo courtesy of Solectria Renewables.

(Right) Sometimes solar components must 

withstand freezing or overheating. Here, an 

inverter is tested for reliability under extreme 

climatic conditions. Photo courtesy of SMA 

America.
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Taking care to install 
rooftop systems 

properly using high-

quality mounting and 

racking products is 

essential to long term 

system reliability.
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What does an unreliable racking system look like?
 Well, wire management consisting of plastic cable 
ties shows little foresight. A lack of airflow under roof 
mounts ignores heat buildup. Paper-thin metals crumble 
under the elements. These are the dead giveaways.
 Most of the time, however, developers can’t 
predict system reliability just by taking a look. 
 The truth, industry leaders say, is obscured in 
paperwork and data that validates the structural, 
aerodynamic and mechanical integrity of a system. 
And even that can be obscured by self-made 
standards, which have not been formally established 
for racking. UL 2703, which would regulate solar 
racking, remains in draft form.
 In addition, misused wind tunnel data — again, 
no standard of which to speak — could lead to 
improper design, which jeopardizes construction 
safety and the ability to achieve investment targets, 
says Costa Nicolaou, CEO of PanelClaw.
 One thing that has been established, he says, is 
enormous pressure on the market to bring down costs. 
Some racking suppliers are bearing this weight while 
maintaining integrity, and others have caved. 
 “The trend in photovoltaics over the past two 
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years is ‘dirt cheap,’” says Ron Jones, director of 
communications at Quick Mount PV. “Sadly, we 
have passed the point of diminishing returns. Many 
installers and companies have decided to save 
pennies, while system owners will have to pay 
dollars for repairs down the road.”
 Which is fine because the system will be 
under warranty, right? Not necessarily. For 
starters, many warranties only stretch 10 years for 
racking and mounting, with some as low as five 
years — and warranties only apply if the company 
is still in business.
 “Warranties are only as good as the company 
behind the product, and the overwhelming majority 
of solar companies have been in business only a 
few years,” says Jones, offering the fate of Suntech 
as an example. The company became the first solar 
company from mainland China to default after 
failing to repay $541 million earlier this year. They 
were the biggest panel manufacturer in the world 
for residential systems.
 “I always say it’s better to have a quality product 
installed by a quality contractor than having a good 
warranty,” Jones says.

May Bend Under Pressure
As price pressures focus on BOS, suppliers feel burdened to cut costs 

— some, but not all, stand up to the force

By Steven Bushong, Assistant Editor
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Not a week goes by where I don’t receive an 
announcement about a new photovoltaic racking 
system. They consistently have the same attributes: 
ultra-light, ultra-fast and ultra-cheap. Safety, durability 
and reliability, however, are frequently sacrificed in 
the rush to bring to market the ultimate low cost, 
lightweight system.
 The systems boast a variety of materials, including 
composite wood, or plastic, or other flammable 
or corrosive materials. Typically, their testing and 
engineering is not through an OSHA certified Nationally 
Recognized Test Lab (NRTL),  but instead by a local 
provider who has a vested interest in the financial 
success of the racking company. 
 Of course, there are a number of well-built, well-
designed, well-engineered and well-tested racking 
systems over a variety of price points. Some have bonafide 
certification from an independent NRTL. Some have 
significant wind tunnel data, including full boundary layer 
testing on buildings. Some have NRTL listed integrated 
ground and bonding methods and meet NEC 250 and 690. 
 Many do not. These systems are like the emperor in 
the fable: panels dressed up in an “imaginary” rack that 
everyone pretends is as good as other better designed 
and engineered options.
 Selecting the ideal rack will depend on design, location 
and roof capacity. A system in the snow belt should have 
verifiable positive load test data and ballast numbers 
allowing a factor of safety between the roof capacity and 
the distributed and point loads. A system in a high-wind 
zone should have verifiable negative load testing, not only 
to show resistance to uplift forces, but also to demonstrate 
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The Emperor’s New Rack
The Truth About Many Light, Fast And Cheap Systems

By Ed O’Brien, Partner at SolarDock

that no microfractures are occurring around 
the attachment areas of the module. Higher-
angled systems will generate more power 
per invested dollar than lower angled or flat 
systems, but generally at a lower total roof 
capacity and higher ballast weight. If roof 
capacity is not an issue, higher angles will 
frequently create an additional 5% to 10% 
more power and value. 
 Roof friendliness is another important 
consideration. Roof drainage, distributed 
loads, point loads and thermal movement 
of the system all factor into a proper 
evaluation of the racking system. The 
Center for Environmental Innovation in 
Roofing (CEIR), the research and think-tank 
arm of the National Roofing Contractors 
Association (NRCA), has developed criteria 
for rooftop installation that address the 
fundamental principles of effective roof 
system integration. Unfortunately, these 
are not widely used by EPC contractors.
 Until standards are established that 
require independent certification to 
electrical, mechanical, wind loading and 
roofing criteria, there will continue to be 
difficulty evaluating the actual cost of the 
mounting system. In the meantime, solar 
developers, EPCs and solar funds will need 
to self-determine the value equivalency 
between established, well-engineered 
racking and “The Emperor’s New Rack.”
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 The reliability of racking systems 
was on vivid display last year after 
Hurricane Sandy, which threatened 
solar installations along the East Coast. 
An estimated 325 MW of solar capacity 
was in the path of the storm.
 New Mexico-based DPW Solar 
received positive reports from installers 
in the region that its CRS ballasted roof 
system withstood the storm’s damaging 
winds, even in areas where trees were 
uprooted.
 “Similar to any industry, a range of 
suppliers and levels of quality exist,” 
says John Markiewicz, global market 
manager for DPW Solar. “Companies 
attracted to the solar market to 
generate a quick profit from the 
industry boom do not necessarily have 
the same criteria for product reliability 

and quality as those companies 
invested in the industry for the long 
term.” 
 Markiewicz says warning signs that 
a product is less reliable may include 
prices well below competition, lack 
of engineering support, lack of test 
documentation and questionable 
composition of the product itself.  
 “Less reliable products are 
sometimes easy to identify by the use 
of thinner materials, smaller sizes and 
lower-grade hardware,” he says. 
 One of the major concerns for 
the industry today is just how many 
unreliable systems may already be 
in the field. Problems with solar 
installations – especially those in the 
racking market – do not manifest 
themselves in the first few years, says 

Jones from Quick Mount PV, which 
manufacturers systems for residential 
rooftops.
 “Roof leaks aren’t noticeable until 
the five to 15 years range,” he says. 
“Many system owners will have a rude 
awakening when they learn the cost to 
remove and reinstall their array to fix a 
leak.” SPW
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By Kathie Zipp, Managing Editor
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T
he Florida Keys is a well-known paradise 
for snorkelers, with turquoise waters 
and tantalizing sea life. But perhaps not 
as well known is the area’s rich history. 

 At the beginning of the twentieth century, 
millionaire entrepreneur Henry Flagler invested 
his fortune in building a railway and bridge 
system to connect the Keys with the mainland. 
Though many of his contemporaries deemed 
this impossible, Flagler’s vision became reality 
when he finished the project in 1912. 

 As many as 400 workers stayed 
on pigeon Key island, in particular, 
during the railway’s construction, 
leaving behind buildings now 
considered historic structures. The 
non-profit pigeon Key Foundation 
works to preserve the history and 
environment of the island and share 
it with the public. This all makes for a 
pleasant visit to the island — except 
for one thing. 

 “Those buildings were supported 
with one of the first diesel generators,” 
says Robert williams, founder and 
owner of Florida integrator SALT 
Services. “But today it’s still a big, old 
smoking diesel generator.”  
 Like many off-grid locations in 
the Keys, pigeon Key is dependent 
on diesel generators for its electricity. 
But running the generator is the 
foundation’s highest expense (about 
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are not even structurally adequate to 
support a solar installation,” Meier says. 
“So the buildings were off limits. We 
also had to be careful where we buried 
cables because it’s a small island and is 
used for a lot of activities.”
 In the end, the array was sited along 
the waterfront at the south end of the 
island, outside the historic buildings 
area. The location’s highly corrosive 
environment, however, meant materials 
had to be non-ferrous — without iron 
— and components had to be especially 
durable and reliable. 
 “We prefer working with companies 
that have been in business longer than 
the warranties they offer,” Williams says. 
“When companies have only been around 
for a few years, it makes us uncomfortable 
in terms of long-term project viability.”
 The installation team chose to use 
MAGE’s Powertec Plus 250-W modules 

due to their quality, 30-year warranty 
and tolerance. 
 Joe Thomas, CEO and president 
of MAGE Solar USA, explains that the 
company’s modules only produce 
positive to +5W tolerances, meaning that 
they will always reliably produce at least 
their nameplate power.
 For the inverters, the team chose 
three Conext XW-6048 models from 
Schneider Electric, a company with 170 
years of experience. Each inverter has 
two AC inputs, while many models have 
just one to allow feeding from the grid 
or a generator.  
 “Even when the generator is on, we 
still want PV harvesting to continue,” 
Williams explains. “This system allows 
it, while in some others solar power 
production is totally shut off when the 
generator comes on. That defeats the 
purpose.”

$80,000 a year), and transporting fuel 
from the mainland poses a risk for spills 
that could harm the area’s delicate 
ecosystem.

Overcoming An Ocean Of 
Challenges
The foundation decided solar could be 
a solution to its energy problem, but 
struggled for years with funding. Chuck 
Meier, CEO of SALT Services, which 
was to design, develop and execute the 
project, watched as numerous proposals 
were put forth. Finally, the opportunity 
emerged to fund the solar project 
with a grant from the area’s tourist 
development committee and a loan 
from BB&T bank. Still, this was far from 
the last obstacle the Pigeon Key project 
had to face. “It was a real challenge 
because we were dealing with half a 
dozen organizations,” Meier says. 
 Working with a non-profit foundation 
involves abiding by certain requirements, 
and Monroe County had to be kept in 
the loop because it leases the property to 
the foundation. The tourist development 
committee’s grant came with its own 
stipulations. Furthermore, the uniqueness 
of the site required working with both 
the local and state historic preservation 
committees. The Federal Emergency 
Management Agency was also involved 
because the site is in a flood and 
hurricane zone. The Environmental 
Protection Agency also watched over 
progress since the island is in one of the 
nation’s largest marine sanctuaries. 
 “Normally the permitting process can 
be anywhere from two to six weeks,” Meier 
says. “This was an eight-month process.” 
 Just as things were moving along, 
the local wind code changed. “The code 
went from 150 mph, which is pretty 
hefty, to 180 — one of the highest in the 
country,” Meier explains.
 Choosing a location for the array 
also posed a problem. 
 “We were dealing with historic 
buildings that are not only protected but 

The solar structure on Pigeon Key is 16 ft x 105 ft and cost about $212,000. At current 

diesel prices, the payback period is about five years.
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 Batteries store the system’s excess solar 
energy. These are powered by five Conext MPPT 
80-A 600-V charge controllers, says Ray Barbee, 
a U.S. director of solar at Schneider Electric. The 
controllers’ high voltage rating allows installers to 
maximize string lengths and place more panels 
in a series. This reduces the amount and cost of 
wires that have to run from the solar array to the 
battery building and charge controllers.
 “This meant less wire for us to bury, which is 
a big deal since we were digging into coral rock,” 
Williams says. 

(Left) The solar array is expected to provide about 90% 

of the electricity needed to run a museum, marine 

center and other facilities on Pigeon Key, while also 

avoiding 61 tons of annual C02 emissions.

(Right) SALT has installed MAGE solar panels like the 

ones in the Pigeon system in other remote locations. The 

panels are still in good operating condition after 30 years.
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 with the components chosen, the 
next issue was getting them to the site. 
The island’s historic bridge is only open to 
pedestrian traffic, and most visitors arrive 
by ferry. 
 “It was a major logistical challenge,” 
Meier says. “All of our heavy equipment 
used to drill into the coral rock, 4,000-lb 
batteries and all of the array components 
had to come out by barge.”

Success At Last
even with so many obstacles, the team 
was able to complete a 24-kW solar array 
in four months and was commissioned in 
November 2012. The array contains 96 solar 
panels and is elevated to 7 ft because the 
site is in a flood zone, but the structure also 
creates a canopy that shades an area for 
picnic tables and seminars. Additionally, it’s 
designed to capture rainwater for re-use.

 Nearly 90% of the electricity needed to 
run the museum, marine center and other 
island facilities is expected to come from 
solar. Meier recalls the moment when the 
array was first switched on and the noisy 
generator turned off. “we all enjoyed the 
powerful sound of silence,” he says. 
 Meier explains that this is just the first 
phase of the project. A second phase will 
include a wind turbine and another solar 
array to replace an old tent that covers 
an eating area. He says the first phase 
was designed with the second in mind, 
so it should go a lot smoother. Further 
progress awaits funding.

A Testament To Solar
Barbee says seeing a solar project installed 
in a hurricane and flood zone is a great 
example of what the technology can do. 
“They’ve got about the harshest conditions 

you can imagine there, and the solar 
installation works beautifully,” he says.  
 williams says choosing reliable 
components is crucial and is excited that 
the project is so visible to the public.
  “everyone going to Key west sees 
the installation,” he says. “It’s a prominent 
demonstration of what can be done with 
solar technology.” SPW
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SPW EXCLUSIVE: SPW EXCLUSIVE: Two-In-One
Affordable system efficiently generates solar electricity and thermal energy

Bruno Michel, Stephan Paredes, 
Chin Lee Ong, Werner Escher, Rami Ghannam, 
Gilles Maag and Aldo Steinfeld
 SPW Contributors

        by the European Solar 
Thermal Electricity Association and Greenpeace 
International (Concentrating Solar Power: Outlook 
2009), it would only take 2% of the solar energy 
from the Sahara Desert to supply the world’s 
electricity needs. Unfortunately, current solar 
technologies are too expensive and slow to 
produce — and lack the efficiency — 0to make such 
massive installations practical. 
 Current concentrated photovoltaic systems 
only collect electrical energy and dissipate the 
thermal energy to the atmosphere. Photovoltaic 
thermal concentrators (Figure 1) generate electrical 
energy with an efficiency upwards of 25%, while 
simultaneously generating reusable heat for heating, 
water desalination or adsorption cooling with an 
efficiency of about 50%. The overall efficiency 
of such systems is, therefore, higher than 75%. 
Unfortunately, these devices are expensive, and the 

BASED ON A STUDY
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materials are not available in sufficient amount 
for use in flat panels.  
 Scientists at the IBM Research-Zurich lab 
and the IBM Egypt Nanotechnology Center, 
however, may have found a solution in a high-
concentration photovoltaic thermal (HCPVT) 
system. The system is capable of concentrating 
solar radiation at 2,000 times and converting 80% 
of the incoming radiation into usable energy. The 
scientists have built a prototype HCPVT system 
that uses a large parabolic dish made from a 
multitude of mirror facets, which are attached 
to a sun-tracking system. The tracking system 
positions the dish at the best angle to capture the 
sun’s rays, which then reflect off the mirrors on 
to several microchannel liquid-cooled receivers 
with triple-junction photovoltaic chips. Each 
1-cm by 1-cm chip can convert 50W on average 
over a typical eight-hour day in a sunny region. 
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 The system is made affordable by 
replacing expensive steel and glass 
with low-cost concrete and simple 
pressurized metalized foils. The small 
high-tech components (in particular the 
microchannel coolers and the molds) 
can be manufactured in Switzerland, 
with the remaining construction and 
assembly done in the region of the 
installation. 
 The use of 2000-fold concentrated 
solar radiation reduces the number of 
necessary cells further but causes a 
power density above 150 W/cm². This 
power density parallels that of high-
performance processors, so that similar 
advanced cooling solutions as are 
needed.

Water Desalination And Cool Air
The entire receiver combines hundreds 
of chips and provides 25 kW of electrical 
power. The photovoltaic chips are 
mounted on microstructured layers that 
pipe liquid coolants within a few tens 
of micrometers off the chip to absorb 
the heat and draw it away 10 times 
more effectively than with passive air 
cooling. The direct-cooling solution, 
with small pumping power, is inspired by 
the hierarchical branched blood-supply 
system of the human body. The coolant 
maintains the chips almost at the same 
temperature for a solar concentration of 
2,000 times and can keep them at safe 
temperatures up to a solar concentration 
of 5,000 times. Hot-water-cooled silicon 

microchannel coolers (Figure 2) have 
extremely low thermal resistance, which 
allows cooling 100°C photovoltaic cells 
with almost equally hot water (90°C). 
 Instead of throwing away the 
heat, it’s used for processes such as 
absorption cooling and desalination. The 
water heats salt water that then passes 
through a porous membrane distillation 
system, where it is vaporized and 
desalinated. 
 So the microchip receiver (MCR) 
provides electrical energy for the grid 
as well as hot water for running an 
adsorption cooler or a membrane 
distillation (MD) setup. Apart from the 
reflection losses of primary mirrors (10 to 
15%), little energy is lost. 

Figure 1 Overview of the high-concentration 

photovoltaic thermal (HCPVT) system with heat 

recovery for adsorption cooling (top right) and 

membrane distillation desalination (bottom right). 

Triple-junction photovoltaic (PV) chips are mounted as 

an array on a multichip receiver (MCR, inset top left). 
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Benefits
With such a high concentration and a 
low-cost design, scientists believe they 
can achieve a cost per aperture area 
below $250 per square meter, which 
is three times lower than comparable 
systems. The levelized cost of energy 
(LCOE) will be less than 10 cents per 
kWh. For comparison, feed-in-tariffs for 
electrical energy in Germany are currently 
more than 25 cents per KWh and 
production cost at coal power stations 
are around 5 to 10 cents per KWh.
 The HCPVT system can also provide 
air conditioning by means of a thermal-
driven adsorption chiller. An adsorption 
chiller is a device that converts heat into 
cooling through a thermal cycle applied 
to an absorber made from silica gel, 
for example. Adsorption chillers, with 

water as working fluid, can replace 
compression chillers, which stress 
electrical grids in hot climates and 
contain working fluids that are 
harmful to the ozone layer. The use 
of active water cooling enables the 
realization of larger receivers and 
higher solar concentrations, which 
means lower energy costs and 
higher electrical efficiencies.
 Scientists envision the HCPVT 
system providing sustainable energy 
and potable water to locations 
around the world. Remote tourism 
locations are also an interesting 
market, particularly resorts on 
small islands since conventional 
systems require separate units, with 
consequent loss in efficiency and 
increased cost. 

Figure 2 Schematic of the 

chip’s layered structure.
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 Such systems could provide 30 to 40 liters of drinkable 
water per square meter of receiver area per day, while still 
generating electricity with a more than 25% yield or 2 kW 
hours per day — a little less than half the amount of water 
the average person needs per day. But large installation could 
provide enough water for entire towns. 

Challenges
A drawback of PV systems is that they produce electricity only 
when the sun shines. However, storing low-grade heat is 100 
to 1,000 times cheaper than storage of electrical energy and 
allows a predictable output of the thermal product (cooling, 
water, and electricity), which increases its relative value. 
 The wide distribution and use of electrical energy only 
started after the introduction alternating current transformers 
because the latter enabled a low-loss conversion from 
transmission current to usable current. This led to the 
replacement of heat for transporting energy. Heat can 
be transformed into electricity, but so far there are no 
transformers from heat to heat. Therefore, we need a better 
adsorption heat pump (heat transformer) technology. This 
is being developed in a parallel project [1]. Moreover, there 
is no standardized heat-transport grid comparable to the 
electricity grid. This technology is evaluated economically 
in the context of solar power plants and compared with 

MCR demonstrator: The microchip receiver (MCR) provides electrical 

energy for the grid as well as hot water for running an adsorption 

cooler or a membrane distillation setup.
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electricity transport [2]. Once these 
devices are available, heat transport 
fits seamlessly into an overall energy 
capturing, storage, transport and use 
system much better than an electrical 
grid alone.

The Next Step
The next step planned is the 
development of a faceted mirror that 
is 100 m² in size and a 500 cm² large 
receiver with state-of-the-art system 
efficiency. Scaling such HCPVT systems 
to terawatt sizes is not limited by the 
availability of materials [3]: the primary 
materials used are concrete, steel and 
glass. Semiconductors or rare earths 
consumption and life-cycle issues are 
reduced by the product of concentration 
and efficiency factor (approximately 
5000-fold). Moreover, existing clean 

and mass-production-compatible 
industrial processes from the computer, 
construction and automotive industries 
can be used for building HCPVT systems. 
Because of the high cost pressure, a 
central issue in the solar industry is 
the availability of inexpensive mirrors. 
New methods to build large mirrors 
with high-concentration factors in a 
cost-efficient way are currently being 
evaluated to achieve grid parity in hot 
and dry climates. 
 HCPVT systems with adjustable 
electrical output deliver electrical 
energy on demand despite irradiation 
fluctuations and store excess energy 
thermally so that it is available at night, 
which increases the return of solar 
power plants and permits stable grids 
even with a large share of solar power 
plants. SPW
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The IBM Research team includes Michel, Paredes, Ong, 
Escher and Ghannam. The ETH Zürich Institute of Energy 
Technology team includes Maag and Steinfeld. 
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Will
Polymers

Change
The

Face Of
Racking?

By Dylan Drugan, Special To Solar Power World

This article is meant to provide 

an overview of polymers and the 

manufacturing processes associated with 

polymer-based solar mounting systems.   

Until recently, solar racking systems were 

made of metal — but that may be changing 

as advanced plastics hit the market.
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C
urrently, the most common 
form of flat-roof mounting has 
been metal-based rail systems. 

Polymer-based products are being 
embraced by installers in rooftop 
mounting for several reasons. Polymers 
share the same chemical makeup as 
many membrane roofs. They are softer 
than metal and reduce the potential 
to damage the roof. The material will 
not corrode. The lightweight nature 
and ability to create stackable products 
make them easy to handle and transport. 
Cost, may be the biggest reason. Simple 
design and lower material costs are 
attractive in an industry where cost 
reduction is critical to project approval. 
 In conjunction with the Department 
of Energy, Sunpower paved the way for 
the products in 2007 with the release 

of the T5 mounting system, which 
combines a polymer-based mounting 
system with the solar panels themselves. 
With polymers, the company created 

an innovative mounting solution, 
taking advantage of cost savings and 
adaptability of the product.
 Other companies have also capitalized 

on polymer-based mounting solutions. 
Most recently, Patriot Solar released the 
Spider ST roof mount, while the Sollega 
InstaRack, Renusol CS60 and Ecolibrium’s 

Ecofoot series have been on the market 
for nearly three years. The main polymers 
currently being embraced in the solar 
industry are polyethylene, ASA and PPO/PS. 

                   10 • 2013       SOLAR POWER WORLD 5 1

A polymer can be defined as a large molecule composed of 
many individual ‘mer’ units. These individual ‘mer’ units, 
known as monomers, are chemically bonded into large 
chains  (or networks of chains) that make up a polymer. These 
polymer chains can be composed of thousands to hundreds 
of thousands (sometimes millions) of individual monomers. A 
polymer material is made of many branching and interacting 
individual polymer chains.  
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The systems have been gaining traction as more companies and 
engineers become familiar with the technology and material.  
 The following is a brief overview of the three most 
common polymers used in solar racking: 

PE: Polyethylene, created inadvertently by British organic 
chemists Reginald Gibson and Eric Fawcett in 1933, has become 
the most common plastic in the world, with more than 80 million 
metric tons produced annually. The polymer is inexpensive, 
lightweight and flexible, allowing it to be used in a variety of ways. 
The material is used in everything from water bottles to trash cans 
to solar equipment.
 Density and molecular weight are the most important 
values when characterizing the properties of polyethylene. 
The mechanical properties (i.e., flexural rigidity and yield stress) 
depend more on density. While the notched impact strength 
(toughness) especially at low temperatures, wear resistance, 
dimensional stability at increased temperatures, and resistance 
to stress cracking depend more on molecular weight. There 
are two main variations of the plastic used in solar mounting, 
one of which includes High Density Polyethylene (HDPE). HDPE 
has a low degree of branching and thus low intermolecular 
forces and tensile strength resulting in high density.  Another 
commonly used form of polyethylene is High Molecular Weight 
Polyethylene (HMWPE). The high molecular weight makes the 
material tougher, but results in less efficient packing of the 
chains into the crystal structure and an increase in density. 

ASA: Acrylonitrile Styrene Acrylate (ASA) was developed for 
superior UV resistance and launched by BASF in 1967. It is 
produced by introducing a grafted acrylic ester elastomer 
during the copolymerization reaction between styrene 
and acrylonitrile. The result is a polymer with strong heat 
resistance, impact resistance and UV stability. ASA is used 
in a variety of products with high UV exposure; boat hulls, 
automobile parts, vinyl siding cap stock and satellite dishes. 

PPO/PS: Another material used in solar is PPO/PS. It is a blend 
of polyphenylene oxide (PPO) and polystyrene (PS), which was 
developed in 1966 by General Electric Plastics and branded as 
Noryl. The resulting blend has a glass transition temperature 
above 100°C. PPO/PS has good electrical resistance, making it 
ideal for electrical applications. The addition of glass makes it 
stronger and stiffer and provides a low coefficient of thermal 
expansion. Additional flame retardant increases its resistance 
to flame. 
 The right materials are crucial in solar mounts, but the 
product manufacturing techniques can’t be overlooked. The 
manufacturing method affects quality, consistency, cost 
and production volume. A number of methods can produce 
solar mounting systems, each with benefits and drawbacks. 
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The two most common methods are 
thermoforming and injection molding.
 
Thermoforming: Thermoform molding 
entails taking a sheet of plastic and 
heating it until it’s malleable enough 
to form the shapes necessary for the 
mount. Plastic pellets must be extruded 
into the plastic sheets before they can 
be thermoformed into the final product. 
Holes and intricate features are cut by 
hand or with a CNC machine. Rough 
edges and inconsistent wall thickness 
make quality control more difficult. 
While this method is low in tooling cost, 
it can result in increased cost and lead 
time because of the scrap and extra 
steps required to produce parts. 
Injection Molding: Injection molding is 
a manufacturing process that heats the 
plastic pellets to a fluid state and injects 

and other Solar issues at
www.engineeringexchange.com

Discuss This

Email, Post, or Share on your 
favorite social network

Share this online

it into a mold where it then cools and 
solidifies. There are many benefits to this 
method, as it makes for a more reliable 
product. The price per piece is less 
expensive, and pieces can be produced at 
a higher volume and with better quality. 
The tolerances of products produced are 
tighter, while edges are smoother and wall 
thickness is consistent. Injection molding 
offers more design options without adding 
cost, such as built-in holes, tighter radii, 
and details like snap fit features. The main 
drawback of injection molding is that 
tooling is expensive to build and modify.
 Whether it’s a solar-mounting system 
or any other polymer-based product, the 
goal is to strike a balance between cost 
and performance. The ideal design is 
one that meets all product requirements, 
while using the most cost-effective 
material and manufacturing process. As 

Underwriters Laboratories focuses on 
writing specifications for solar mounting 
systems, the materials used and how 
they are produced will be scrutinized 
more thoroughly. Passing the electrical 
standards and flammability portion of 
the UL 2703 subject will influence which 
polymers and properties present the best 
solution for solar mounting.  SPW
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Peter Lynch  •    
SPW Contributor

Solar can be the truly disruptive 

technology that changes the 

way we look at energy. 

Here’s how we get there.

T
he photovoltaic (PV) industry needs to 

aggressively develop truly disruptive 

PV technologies to dramatically 

accelerate the industry’s growth. This 

will enable solar to play a significant 

role in worldwide electricity production 

(significant meaning more than 25% of 

worldwide electricity generation) and 

have a positive impact upon climate 

change.
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 Solar is the only currently viable technology that has any chance 
of truly affecting climate change because it’s available everywhere 
and truly abundant. Below is a slide by a friend of mine, Dr. Richard 
Perez, clearly showing that solar’s annual potential is 10-fold greater 
than all the remaining fossil fuel reserves on earth and thereby 
clearly the energy source of the future.
 I truly believe that solar is the only technology that can be ramped 
up quickly enough to have a significant impact on climate change, but 
the only way that solar can exploit this enormous potential is for the cost 
of solar to drop below that of fossil fuels without the need for subsidies.
 The only way that this is possible is with “disruptive” change 
and out-of-the-box thinking  —  not the current linear, incremental 
thinking that is currently dropping the cost of solar. It’s not dropping 
nearly fast enough to make a dramatic impact on climate change.

BUSINESS ISSUES
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What Is An Innovative, Truly 
Disruptive PV Technology?
For the world to reach a tipping point, we 
need a technology that is truly disruptive. 
We need solar that is cheaper (with no 
subsidies) than fossil fuels. To do this, the 
new technology must possess all three 
attributes listed below:

•	 Low-Cost	Manufacturing	Facility:  A low 
cost-per-watt manufacturing facility 
(CapEx)

•	 High	Efficiency: A high conversion 
efficiency without concentration

•	 Low	Cost-Per-Watt: A low cost-per-watt of 
manufactured product 

Having only one or two of these attributes 
is a step in the right direction, but it will 
not allow us to get to the low-cost levels 

necessary to accelerate PV as a major 
worldwide energy source. 
 To date there are serious problems 
with each of these three necessary 
attributes:

Low-Cost Manufacturing Facility 
(CapEx)
To be capable of manufacturing a low-cost 
product, we first need to have a low-cost 
manufacturing facility. If we start out with 
an initial factory cost in the hundreds of 
millions of dollars or even billions of dollars, 
it will be nearly impossible to produce a 
product that will eventually be cheaper than 
its fossil fuel rivals.
 Because expensive semiconductor 
technology is the current standard in PV 
manufacturing, it’s difficult to get the 
CapEx down to the necessary levels. The 

solar business is a low-margin business, and 
capital expenditures for production facilities 
(CapEx) will have to drop dramatically 
(currently in the $1 per watt range for thin-
film factories) for the industry to compete 
with subsidized fossil fuels and also possess 
healthy profit margins.
 With a much lower initial CapEx (less 
than 25 cents per watt for example, compared 
to the current $1 per watt), a number of 
significant things would be possible:

•	 A lower cost product can be manufactured
•	 Much less up-front capital necessary (lower 

financial risk) to accelerate PV
•	 If the CapEx were low enough, it 

would eliminate the financial need for 
government incentives and allow private 
industry to step in and move much faster 
in expanding the industry worldwide.

www.lufft.com
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High Efficiency
The highest efficiency, without concentration, 
is currently averaging below 20% for a module 
and below 23% for an individual cell. This is 
not nearly high enough to sufficiently offset 
the balance of system (BOS) costs. (BOS is the 
other half of the cost for a completely installed 
PV system — roof racking, electrical work, 
installation, labor, etc.).
 Without a significant decrease in 
BOS costs, there is no way for a disruptive 
cost reduction to be possible. In addition, 
the theoretical maximum for silicon is 
approximately 27 to 28%. As a result, the 
industry is starting to bump up against the 
theoretical limits of its primary material.
 To compete with other electricity 
generation (gas turbines and coal-fired 
plants), efficiencies in excess of 50% (without 
concentration) are needed. Without this we 
will not be able to generate a high enough 
number of watts per square foot in relatively 
small areas to greatly expand the number 
of localized sources (e.g., residential and 
industrial applications) and create a robust 
and flexible distributed energy infrastructure.

Low Cost Per Watt
Over the past decade, the industry has 
made dramatic progress in lowering the 
cost of PV panels, from more than $3 per 
watt to under $1 per watt. The industry 
is to be commended for this progress.
 But this has resulted in the 
current situation where intense, 
competitive price pressures and large 
unsold inventories have priced most 
of the thin-film technologies out of 
the market, and all of the crystalline 
manufacturers (including the Chinese) 
are losing significant amounts of 
money each and every quarter. The 
industry has gone from a low-margin 
business to a negative-margin business, 
and this can obviously not continue 
indefinitely.
 To reach the necessary price levels to 
accelerate the industry forward and give 
manufacturing companies a reasonable 
margin, the manufacturing costs in the 
higher-efficiency-panel area need to be 
significantly below 50 cents per watt with 
the potential to go much lower.

Paradigm Shift Needed
To accomplish all three of the technical 
attributes and for the industry to accelerate 
worldwide, we need to push forward with 
unconventional thinking toward a fully 
distributed solar future.
 In effect, we need to do what has been 
done many times before in history at key 
tipping points — embrace change and do 
what must be done to move strongly toward 
a renewable and sustainable energy future. 
It is, in my opinion, the fastest, best and the 
cheapest way to get there. SPW

Lynch is a pioneer in the renewable energy 
sector of the investment banking industry and 
regarded as an expert in renewable energy. Peter 
brings a wealth of knowledge from his 35 years 
as a Wall Street security analyst, independent 
security analyst and private investor in small, 
emerging technology firms.
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Decathlon Design Features 
Adjustable Solar Racking

Each year, the U.S. Department of Energy’s Solar Decathlon challenges 

collegiate teams to design, build and operate solar-powered houses 

that are cost-effective, energy-efficient and attractive. This October, 20 

teams were judged in Irvine, Calif., on which design had the best blend of 

affordability, consumer appeal and architectural excellence, with optimal 

energy production and maximum efficiency.
 
The University of North Carolina at Charlotte’s team (UNC Charlotte) 
contributed an especially interesting design for an urban home. Their 
“UrbanEden” is powered by a 7.65-kW photovoltaic array, comprised of 30 
photovoltaic panels donated by Bosch Solar Energy. 
 But what’s clever is that the solar installation uses an adjustable PV 
rack. The rack is comprised of three separate sections that can move, 
independently, across a 17-ft horizontal distance above the home’s roof. 
This exposes roof-mounted radiant-heat-exchangers to the cool night sky, 
provides shade to southern windows from direct solar gains and bestows 
a protective canopy over the home’s southern patio area. Homeowners 
can easily control rack movement on a tablet computer. 

The UNC Charlotte team is comprised of faculty and students 

from schools of architecture, engineering and business.

UrbanEden’s design integrates 

inside and outside spaces by 

bringing outdoor living into 

the urban setting. The interior 

space of the home is doubled 

by a matching exterior liv-

ing area – a large deck that 

is enclosed by a tall vertical 

garden. The garden not only 

provides privacy and beauty, 

but can also contain herbs and 

vegetables for cooking.
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 The team also took a sustainable 
approach to the rest of the home’s design 
and construction. For instance, a series 
of connected indoor and outdoor rooms 
combine into a single environment that 
adapts to maximize comfort and minimize 
energy use. 
 The UNC Charlotte team is comprised 
of faculty and students from schools of 
architecture, engineering and business. 
Work began on the design of UrbanEden 
in October 2011. After the competition, the 
team will bring the house back to Charlotte, 
N.C., to use as a research lab.
The Solar Decathlon was established in 
2002, and has expanded to include 65 
participating teams and nearly 10,000 
students in three competitions around the 
world: Solar Decathlon Europe 2012, Solar 
Decathlon China 2013 and the 

U.S. Department of Energy Solar Decathlon 
2013.
 “The Solar Decathlon continues to be an 
important program, not only for training our 
future engineers and energy managers, but 
for inspiring the general population to learn 
more about their energy use,” says Chris 
Curtis, president and CEO of North American 
operations for Schneider Electric, which 
helped sponsor the event. SPW

The exterior walls of 
UrbanEden are pre-cast 

panels of geopolymer 

concrete, a new con-

crete mix developed at 

UNC Charlotte. The thick 

insulated walls create a 

highly efficient building 

envelope. The glass is 

triple-pane and insulated 

for superior air tightness, 

sound insulation and 

energy efficiency.

UrbanEden’s moveable PV panel racks can extend or retract independently. 

In the winter, the panels rest over the home’s roof to allow sunlight to warm 

the decks and the south-facing glass wall. In the summer, the panels can be 

extended to shade the decks and glass wall and prevent solar gain. 

and other Solar issues at
www.engineeringexchange.com

Discuss This

email, post, or Share on your 
favorite social network

Share this online

Stop by booth: 2843

Check out our new products
and register to win 1 of 3 Solar

Powered Back packs we're giving away.

EcolibriumSolar.com
740.249.1877

Heading to SPI in October
to see what’s new?
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Technology that could power homes of the 
future may stem from present developments 
on four wheels. Among the newest creative 
solar applications is a solar-powered van 
that has been creating excitement as it 
travels around England. The van, designed 
and manufactured by United Kingdom 
company SunGift Energy, has been cruising 
around to educate the public about the 
power of solar. 
 Fitted with nine solar PV panels, the van 
has much less roof space than most houses, 
but it’s capable of generating up to 20 kWh 
of electricity per day. 
 The SunGift Energy solar van is a 
standard Volkswagen Crafter. The van feeds 
electricity into a 24-kW battery that can hold 
enough charge to power a small house for 
up to three days. 

 “The solar van is a working model 
that generates electricity,” says Gabriel 
Wondrausch, managing director of 
SunGift Energy. “It’s designed to supply 
power to remote locations, events or even 
emergencies with power outages. It’s a 
reflection of significant advancements in the 
market that will see the emergence of smart 
battery storage solutions, where households 
will be able to generate their own solar 
electricity and store it in their homes. Then 
a sophisticated system will work out which 
appliances need it the most.” 
 This type of solution is already 
available in countries like Germany where 
solar PV has been around for years, 
so SunGift has been working with solar 
panel manufacturer BenQ to prepare the 
technology for use in the United Kingdom.

Solar Inspiration Starts 
On Four Wheels

The SunGift solar van comprises  

a 2.25-kW TrinaSolar PV system, a 

SMA Sunnyboy inverter and Sunny 

Island energy manager connected 

to a domestic distribution board 

and sockets.

The NRG Power2Serve disaster relief 

vehicle is self-sufficient, powered by 

a 10-kW solar array, a 20-kW diesel 

generator and a 10-kW auxiliary diesel 

generator. (Aaron M. Sprecher/AP Images 

for NRG) Copyright: Associated Press
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 Here in the United States, NRG 
Energy has modified a commercial-grade 
vehicle from a stock car racer to develop 
its own solar van. Its “Power2Serve” is 
a 42-ft disaster relief vehicle and 26-ft 
trailer combination designed to deliver 
immediate power, emergency shelter, 
access to news and information, and 
Wi-Fi internet to those in need. 
 About 400 NRG employees help staff 
the vehicle as Community Emergency 
Response Team (CERT) and “ServeCrew” 
community volunteers. CERT members 
receive training in search and rescue 
operations, medical response, disaster 
psychology, shelter operations and basic 
fire suppression. ServeCrew members 
are qualified to set up power charging 

stations, assist residents in filling out 
necessary forms and applications, and 
provide IT support.
 The Power2Serve, along with three 
smaller vehicles providing additional 
services as needed, are dispatched in 
coordination with local, state and federal 
disaster relief authorities. The large unit 
has sleeping accommodations for seven 
volunteers. Additional features include 
an enclosed pavilion to provide cooled or 
heated temporary shelter for residents, 
flat panel TVs to show news or weather 

NRG Energy’s senior director of mainte-
nance services Scott McQueen, shows off 

the interior of their solar-powered disaster-

relief vehicle. (Aaron M. Sprecher/AP Images for 

NRG) Copyright: Associated Press

broadcasts, 100 charging stations for cell 
phones and small electronics and tablets 
to access the Internet. SPW

You are Invited to 
RBI Solar Booh#202

at SPI-2013

Developments 10-13_Vs3FINAL.indd   61 9/24/13   12:41 PM



[ P R O D U C T S ]

6 2  SOLAR POWER WORLD       10 • 2013        www.solarpowerworldonline.com

Timers Slash Power 
Consumption 

The TPL5000 (with a watchdog timer) and the TPL5100 

(with a MOS driver) draw only 30 nA of current, a reduction 

of 90% compared to competitive timers, reducing standby 

power consumption. A 30 nA current allows longer 

application run time, which assists in maximizing the 

energy from solar harvesters, letting system designers 

use smaller ones. They also replace a microcontroller’s 

internal timer. The TPL 5000 is programmable for 16- to 

1,024-second intervals in harvesters, wireless sensor nodes 

and data loggers.

Texas Instruments 
www.ti.com

Residential Inverter 
Premiers At SPI

Fronius USA will release the single-phase Fronius 

Galvo string inverter at Solar Power International. 

Available from 1.5 kW to 3.1 kW, the inverter features 

integrated datalogging, a simple 

connection to the Internet by 

wireless LAN, and plug-in card 

technology for retrofitting 

additional functions. 

An integrated energy 

management function 

makes it suitable for self-

consumption PV systems, 

and it can be mounted 

indoors or outdoors. 

Fronius USA 
www.fronius-usa.
com

Sensata Arc Fault Detector 
Is UL-Recognized 

Sensata PVAF arc-fault detectors let inverter and combiner box 

manufacturers develop National Electric Code 2011-compliant 

equipment. The PVAF family is a series of UL 1699B recognized, pre-

integrated arc detectors for new arrays, or with retrofit boxes 

on existing arrays. The device detects arcs while minimizing 

nuisance trips by identifying the electrical noise signature created 

by arc faults in array wiring. Each device monitors up to 4 strings. 

Multiple PVAFs can run 

in parallel. The PVAF 

series is available in 

configurations powered 

with 12Vdc or 24Vdc, 

and for monitoring 

strings up to 15A at 1000 

V or combined lines up 

to 40A at 1000 V.

Sensata 
sensata.com 
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Power Supplies 
Help Meet 
Bulk Needs

The SDN 40-24-100C, a 40A single-phase 

power supply, ranges from 5A to 40A in 

single-phase and three-phase designs. 

The device maintains a small footprint with 

high efficiency, while delivering the same 

capacity as the largest SolaHD three-

phase model. Like all SDN-C series power 

supplies, the 40A single-phase model has 

diagnostic LEDs to indicate I/O status. It 

comes equipped with standard-screw 

terminal connections and a metal case 

that dissipates heat. The device delivers full 

power from -25 to 60°C. SDN-C power 

supplies are backed by a five-year limited 

warranty.

 
Emerson  
www.emersonindustrial.com

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

The right way to attach almost anything to metal roofs! 

• Non-penetrating clamp preserves the roof manufacturer’s warranty 
• Ensures module-to-module conductivity
• Listed to UL bonding and mounting subject 2703
• ETL Listed to UL 1703

Save Money!
• Quick and easy to install, minimizing labor costs
• DirectAttach™ method eliminates the need for rails
• Greatly reduces the cost of bonding

S-5-PV Kit
Average cost 
only 8¢ a watt!
Contact us 
for a FREE 
sample 

Revolutionary Attachment 
Solution for Solar on Metal!

Connect with us!

@S5_TheRightWay /S5TheRightWay
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Fill Landfills With Solar

The PvMini ballasted ground-mount system is suitable for landfills, 

residential sites and areas with rocky terrain. Its low-profile design 

and lightweight components mean fewer and smaller concrete 

foundations, important in areas with uncertain ground composition. 

A lean system with fast in-field assembly, the PvMini combines 

elements from two of Schletter’s other systems, the PvMax and 

Windsafe. The mounting comes in single-row vertical or two-row 

horizontal designs. Its longer span between supports optimizes 

efficiency. The racking system, which features integrated grounding 

with Rapid2+ module clamps, includes a 20-year warranty.

Schletter
www.schletter.us

Shipping Systems Helps 
Reduce Costs 

The AllSun Tracker pallet system simplifies shipping of the 

manufacturer’s dual-axis tracker. The pallet system uses the 

rails of the tracker’s frame to simplify supply management 

and installation. The pallet includes the whole tracker and the 

materials necessary for installation, reducing procurement time 

and costs. The dual-axis tracker system is pre-engineered and 

can accommodate 20 or 24 modules for 4-kW to 8-kW systems. 

Each tracker includes GPS technology, lifetime monitoring and 

can be shipped free the same day it is ordered. 

AllEarth Renewables 
www.allsuntrackers.com

Ultracapacitors Alleviate 
Grid Challenges

Ultracapacitors, such as the K2 series, help combat grid 

instability by providing a few seconds of reactive power. 

The ultracapacitor cells allow critical information and 

functions to remain available during dips, sags and outages 

in the main power source. The devices are a third-

generation design that provides a 2.7 operating voltage 

while improving Maxwell Techologies’ performance and 

reliability on a high-volume manufacturing platform. The 

ultracapacitor is cylindrical, and its electrostatic storage 

capability can cycle a million charges and discharges 

without performance degradation.

Maxwell 
Technologies 
www.maxwell.com
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Uninterrupted Power For 
Off-Grid Arrays

The Conext Sw, an off-grid solar and backup power 

inverter and charger, provides pure sine-wave output 

in power ranges of 4 kw and lower. pure sine-wave 

technology provides clean, uninterrupted power that 

can effectively run electrical appliances. Ideal for 

off-grid solar, backup power and small community-

electrification applications, Conext is a 24Vdc system 

which offers ease of installation and flexibility, with 

selectable 50 and 60 Hz functionality. It is available 

in 120 and 240Vac or 230Vac models and in 2.5 kW 

or 4 kw versions. Breaker panels and accessories 

are available to build a system that communicates 

through simple network architecture.

Schneider Electric 
www.schneider-electric.com/solar

You know that aluminum 
extrusions are THE cost 
effective choice for solar*…

Photo ©2012 Session Solar & Creotecc

You know that aluminum 
extrusions are THE cost 
effective choice for solar*…

www.aec.org

...but did you know about a
key resource to make your
design tasks easier?

AEC’s 4th edition of the Aluminum Extrusion Manual
contains a wealth of information designed
to help you move from concept to reality. To
access your FREE copy, scan the QR code
or go to www.aec.org/extrusionmanual.

* For a compelling analysis of the economics of aluminum mounting and racking structures 
for PV and CSP applications, go to: www.aec.org/extrusionapplications/energy.cfm

Solar_Power_World_Ad_August_2013.qx_Layout 1  8/21/13  7:48 AM  Page 1

Solar Products 10-13_Vs4FINALKZ.indd   65 9/26/13   1:14 PM



6 6  SOLAR POWER WORLD       10 • 2013        www.solarpowerworldonline.com www.solarpowerworldonline.com               10 • 2013       SOLAR POWER WORLD 6 7

[ S O L A R 
S N A P S H O T ]

So
u

rc
e

: 
Sc

h
n

e
id

e
r 

E
le

c
tr

ic

“Solar Snapshot” provide a glimpse of the 

solar industry in pictures. If you have an 

infographic you’d like to see on this page, 

email it to Editorial Director Frank Andorka at 

fandorka@solarpowerworldonline.com.
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THE FOLLOWING PREVIEW HAS BEEN APPROVED FOR

RENEWABLE ENERGY AUDIENCES

BY SOLAR POWER WORLD AND WINDPOWER ENGINEERING & DEVELOPMENT

COMING THIS DECEMBER
2014

Energy Handbook

Brought to you by Windpower Engineering & 
Development and Solar Power World magazines, 

the annually published Renewable Energy Handbook 
focuses on wind and solar and provides users with a 
comprehensive educational and business planning 

resource. Some features include: 

•	U.S. wind and solar installation maps and detailed charts on 
project information

•	Specification comparisons of wind turbines, solar modules, 
solar racking & mounting and solar inverters 

•	Detailed entries on components and crucial topics from 
industry experts

•	Renewable portfolio standards by state

RENEWABLE
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Reliability
Experts say long-term reliability is not a 

widespread problem for the industry — yet.
Page 18

Racking May Bend Under Pressure p. 32

          At The Heart Of Reliable Solar p.28

    Caught In The Crosshairs p.24
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Get Engaged
Though we pride ourselves on producing fine print publications, 

we understand it’s important to receive your information on 

your own terms. Maybe you prefer podcasts, webinars, or social 

media like Facebook, Twitter or Linkedin? We get it. And at 

Windpower Engineering & Development and Solar Power World 

we embrace it. You’ll find the same breaking news, product 

innovation, technical developments and resources however you 

choose to engage with us. It’s up to you!

On the Engineering Exchange 
www.engineeringexchange.com

Online at www.windpowerengineering.com 
and www.solarpowerworldonline.comVISIT US

LIKE US 
On Facebook. We’ve got 13,700 on solar 
and 12,500 on wind, but we want yours!

TWEET US
@Windpower_Eng (5,800 followers)
@SolarPowerWrld (5,500 followers)

CONNECT 
WITH US

On Linkedin at Windpower Engineering 
& Development and Solar Power World’s 
groups

+1 US
On Windpower Engineering & 
Development and Solar Power World’s 
Google+ pages

CONVERSE 
WITH US
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Maximize  
            your yield

Harvesting solar energy  
with SolarMax!
What makes solar power plant operators as happy as farmers? Quite 
plainly: maximum results day in and day out. With the powerful  
SolarMax inverters you can easily create the best conditions for 
maximum energy yields.

SolarMax stands for top-class Swiss quality for more than 20 years: 
outstanding materials and workmanship, absolute reliability,  

 
extensive warranty coverage and excellent advice combined with 
intelligent solutions for plant monitoring. 

Come follow us to the sunny side – seed SolarMax inverters into your 
solar power plant.

www.solarmax.com

MT A series TS A series

More than 
20 years Swiss Quality 
and Experience

Solar Max USA 10-13.indd   1 9/25/13   4:11 PM



BUILDING
SOLAR POWER
ACROSS

NORTH AMERICA

CA License No. 975262 | AZ ROC #264834 | NV No. 0074779                        PH: 423.296.1763 | Email: info@signalenergy.com

signalenergy.com

Signal Energy’s expertise and experience in over 7000MW of utility scale renewable energy projects have 

made us a leader in the design and construction of today’s solar power projects.  With over 350MW of utility 

scale solar projects completed or underway, we are trusted by renewable energy companies across the 

U.S. and Canada to design and build their projects, install new technologies and understand each project’s 

unique needs.  We excel at engineering smart solutions specific to each project.

Visit signalenergy.com to learn how we can help make your project a success and save you time and money.
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