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RM.Unirac.com

The Unirac Roof Mount introduces the Power of Simplicity to the 
ballasted flat roof solar industry, consisting of only two major 
components; a fully assembled ballast bay with 10 degree tilt 
and module clip. Easily design around roof obstacles, support 
most framed crystalline modules and bond the system with just 
the turn of a wrench.
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2014 is as fresh as newly fallen snow, filled with seemingly endless 
possibilities.
 It’s also the time of year where people like me offer our predictions of what 
the solar industry will look like 12 months from now (I like to imagine my critics 
clipping and saving this column so they can come back to me in December and 
tell me what a fool I was).
 It’s a rite of passage. So here are my predictions about what 2014 will look like:

1) Consolidation will continue. 
The pace of consolidation, which I’ve relentlessly written about for the past two 
years, picked up significantly in 2013. I expect the trend to continue. I’d even go 
as far to say the pace will quicken again. 
 As I’ve written before, this is good. All industries go through it, and it will leave 
us stronger on the other end. The faster it happens, the better.

2) The focus will shift from module prices to driving down 
balance of system (BOS) costs. 
As paula Mints of SpV Market Research has been preaching for the past two years, 
module prices have hit bottom. In 2013, they started to rise slightly again. That’s 
good news for the panel manufacturers, who have struggled in recent years to be 
profitable as the price of silicon dropped through the floor.
 Now the focus will be on driving down everything else in the installation supply 
chain. we’re not quite at grid-parity nationwide yet, but we’re getting there.
 And don’t sleep on permitting costs. Installers tell me this is one of the biggest 
reasons installation costs are still so high. There are several efforts under way to 
streamline them nationwide, and the more we can do to support them, the more 
quickly we can lower these inflated costs.

3) Get ready for the next rush to put projects in the ground.
Will the solar investment tax credit (ITC) be renewed before its planned expiration 
date of 2016? No one knows — least of all anyone interested in installing any 
significant solar in the next two years.
 Those who have been in the industry for more than two years remember the 
expiration of the 1603 Cash Program in December 2011. Developers, financiers and 
homeowners virtually tripped over themselves to put projects in the ground before 
they lost their program eligibility. Since the ITC’s future is equally unsettled, expect 
the same rush as the deadline for its expiration looms. I hope everyone who wants to 
be part of the solar revolution is prepared to run this race well.
 So there they are — my fearless predictions for the 2014 solar industry. I’d like 
to hear yours, so contact me at fandorka@solarpowerworldonline.com. I look 
forward to engaging in a spirited discussion. SPW
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Solar Works Around The United States
The third quarter of 2013 was the second-largest quarter in the history of the U.S. solar 
market and the largest quarter ever for residential PV installations, according to SEIA. 
Moreover, 2013 is likely to be the first time in more than 15 years that the U.S. installed 
more solar capacity than world leader Germany. Here’s what else is happening:{

[ S O L A R  W O R K S ]
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Connecticut Completes 
7.4-MW System 
Somers, Conn.
Local contractor EPC Prime 

Solutions has completed a 7.4-MW 

solar park using Array Technologies’ 

DuraTrack HZ single-axis horizontal 

solar tracker. The energy produced 

will go to Connecticut Light & 

Power Co. under a PPA.

Trackers Decrease 
Construction Time In Cali
Plaster City, Calif.
Green Light Plaster City Solar 1 and 

ZGlobal chose to use the Ground 

Mount Tracker (GMT) from Unirac at 

its 1-Mw facility, which will complete 

this month. The GMT’s prefabricated 

components and pre-panelization of 

module tables decrease construction 

time by 25%, according to Unirac.

Landfill Finds Another 
Purpose 
Newport, Del.
A five-acre former landfill site now 

supports a 548-kW solar project. 

Developed by Tangent Energy 

Solutions, the project will provide 

enough power for 60 homes in 

the area. Panels were supplied by 

DuPont Apollo, a wholly-owned 

subsidiary of DuPont.

Elementary School Named 
Project Of The Year
Bristol, Tenn.
The 50-kw solar pavilion at Holston 

View Elementary was chosen as ground-

mounted project of the year by Solar 

Builder magazine readers. The project 

uses MAGE Solar AC modules powered by 

SolarBridge Technologies microinverters 

and a Schletter carport system.

Mixing It Up 
Indianapolis
Dominion Resources has officially brought 

online three solar farms totaling 28.6 

Mw – its third, and so far largest, solar 

project. “The systems’ commercial debut 

is consistent with our goal of promoting 

a cost-effective and diversified mix of 

conventional, nuclear, wind and solar 

energy resources,” says CEO David Christian.

Reaching For RPS
Jefferson, Wisc.
Half Moon Ventures has broken ground 

on the state’s first stand-alone utility-

scale solar project. S&C Electric Co. will 

construct the project, which will help 

the state reach its RPS goal of 10% by 

2015. S&C’s 25-kV System VI Switchgear 

will interconnect the solar farm and the 

utility’s electrical distribution system. 

U.S. Army, Greener Than Before
Huntsville, Ala.
Power management company Eaton was 

one of 11 companies chosen to help the 

U.S. Army Corps of Engineers advance 

energy conservation and implementation 

of alternative energy projects at U.S. Army-

operated facilities around the world. A 

$600 million award, split by 11 companies, 

will lead to the installation of numerous 

solar and wind power plants. 

Complex And Complete
Yuma, Ariz.
A complex 5.8-MW installation, covering 

four individual sites, each divided into 

multiple sub-sites, and a mix of rooftop, 

ground and carport installations, is 

complete. The installation uses AEG 

Power Solutions Protect PV.500 inverters, 

which feature power stacks with advanced 

measuring and control technology to 

enable input voltages of up to 1000 Vdc.

Military Solar
Trenton, N.J.
Trinity Solar has completed a 12.3-Mw 

residential solar installation at United 

Communities, home to more than 2,100 

military families at Joint Base McGuire-

Dix-Lakehurst. Construction employed 

more than 120 engineering, electrical and 

maintenance workers and helped add 

to New Jersey’s solar electric capacity, 

which ranks second in the United States.
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Solar State Report: Washington

Dave Kozin

Dave Kozin is co-owner 

and CFO of Seattle-based  

installation company A&R 

Solar, which was recently 

recognized as one of the Puget 

Sound’s 100 fastest growing 

companies. Dave currently 

serves as president of Solar 

Washington and is a co-founder 

of the newly formed trade 

association Solar Installers of 

Washington. Follow him on 

Twitter @InventedSolar.

Solar in Washington continues to grow at a 
rapid pace, despite cheap energy prices and the 
relative lack of sun west of the Cascades. The truth 
is solar works in Washington state. Long summer 
days, cool weather, a statewide net-metering 
program and generous state production incentives 
have spurred a strong local solar industry. I believe 
2013 marked a maturing solar market in Washington, 
with a lot of work still left to do.

Success Stories
Washington has much to be proud of over the 
past 12 months. We are home to two PV module 
manufacturers, both of which saw increased 
production as a result of our “Made in Washington” 
production incentive program. Itek Energy has more 
than doubled its production capacity since 2012, 
increasing module efficiency by more than 8% 
and reducing prices by approximately 25%. Silicon 
Energy has continued its expansion in to other states 
while building its reputation as a highly-durable 
module with BIPV capabilities.
 On the installation side, local contractors have 
been growing at an annual rate of about 25% to 
30% across the board, including employee count, 
annual revenues, number of projects and installed 
generating capacity. This data comes from a 
newly formed trade association, Solar Installers of 
Washington (SIW), which launched in October when 
installers set aside their competitive impulses to 
work together and help shape the future of solar 
energy in Washington, particularly in regard to public 
policy and legislation.
 Many non-profit organizations have recently 
become more involved in solar energy in 
Washington as well. Perhaps most notable is 
Northwest SEED, which has organized several 
“Solarize” campaigns in neighborhoods across the 
Puget Sound region while managing the Department 
of Energy’s SunShot Initiative - Rooftop Solar 
Challenge. Additionally, Solar Washington hired 
a paid coordinator to help further its mission of 
advancing solar in Washington. 

Solar Policy 
The past 12 months have been interesting, to say the 
least, when it comes to solar policy in Washington. 
Earlier in the year, HB 1301 was introduced as 
a way to bolster and extend the state’s existing 
production-incentive program, which is set to 

expire in 2020 and may reach its cap in allowed 
payments before then. Unfortunately, the bill 
died in the Republican-controlled Senate after 
becoming too complicated and not earning 
enough support.  Representative Jeff Morris 
intends to pick up where things left off with 1301 
when a new session begins in January. He is 
being urged by industry professionals to keep the 
bill as simple as possible. 
 An unexpected win for the solar industry came 
when a sales-tax exemption was extended in a 
budget deal in the final minutes of the legislative 
session. “The Great Sales Tax Exemption Rush of 
2013” had customers and installers scrambling 
to get systems installed and inspected before the 
June 30 deadline, only to find out on June 29 that 
it would be extended for another five years. 
 More recently, a proposal was adopted by the 
Washington State Building Code Council that 
amends the 2012 International Fire Code (IFC) 
and permits solar panels to cover more roof 
space than previously allowed. The proposal 
was submitted by a Solar PV Technical Advisory 
Group (TAG) made up of fire officials, solar 
professionals, building and electrical code 
officials, and a solar homeowner.
 Finally, the state is considering how it might 
integrate third-party owned (TPO) and leased 
solar systems. The Washington Utility and 
Transportation Commission (UTC) is looking at 
new language that could allow TPO systems to 
receive net-metering benefits while avoiding 
utility regulations. And, after a round of heated 
public testimony, lawmakers are considering 
new rules that may open up state production 
incentives to leased systems. Look for leasing to 
continue to be a hot topic in 2014. SPW

and other Solar issues at
www.engineering-
exchange.com

Discuss This

Email, Post, or Share on 
your favorite social network

Share this online
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Rebekah Hren

Special to Solar Power World

Rebekah Hren is an IREC Certified PV 

Instructor and curriculum developer 

for Solar Energy International, NABCEP 

Certified PV installation professional 

and licensed electrical contractor. 

Hren has a decade of experience 

working in the solar industry and is 

currently a project engineer at solar 

farm developer O2energies. 

If It’s Not Broke, 
Don’t Forget It

Until early 2008, nearly every photovoltaic (PV) system 
installed in the United States was in the residential or 
commercial sector. The prevailing theory was that PV 
systems without batteries (grid-direct) were practically 
maintenance-free — just install it and forget about it. 
But now these smaller systems have started to age and 
larger solar farms and utility-scale systems are coming 
online in ever-increasing numbers, it has become 
clear that “maintenance-free” was not an accurate 
representation of the operational requirements or life-
cycle costs of PV systems. 

Every PV system, whether small or large, will be 
exposed to thermal cycling, harsh weather conditions 
and Mother Nature — nesting, gnawing birds and 
rodents. Eventually entropy takes hold, and systems 
will need some degree of maintenance. Hopefully 
it’s preventative maintenance (PM) instead of reactive 
maintenance (RM). With almost 11 cumulative gigawatts 
of PV installed in the United States by the end of 2013, 
it’s time to start paying attention to the maintenance 
required to keep our PV systems humming. 

Rooftop PV systems tend to encounter different 
problems than larger ground-mounted PV systems. 
Rodents and birds nesting under arrays are one major 
problem. Mice, squirrels and rats love to chew through 
conductor insulation, which can lead to arcing and 
the potential for faults. But that doesn’t mean every 
ground-mount system is safe from rodents. Millions 
of dollars of direct-buried cables literally have been 
destroyed by burrowing rodents chewing through the 
insulation. In general, rooftop systems encounter a 
greater range of thermal cycling than ground-mounted 
PV plants. This can cause conduit to pull apart or 
conductors to scrape against fittings, resulting in 
damaged conductor insulation that can lead to arcing 
or ground faults. 

There are two types of maintenance that occur 
at PV sites – scheduled (PM) and unscheduled (RM). 
Preventative maintenance generally includes — at 
minimum — an annual site visit with a long list of 
electrical and mechanical items to inspect and 
verify, such as making sure there are no broken or 

www.lufft.com
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excessively dirty modules, a thermal 
scan of switchgear to look for loose 
(high resistance) connections, checking 
grounding continuity and maintaining 
inverters per warranty requirements. If a 
site has a data acquisition system, then 
pM also entails regularly checking data 
for signs of low performance, equipment 
alarms or utility power outages. Reactive 
maintenance can happen anytime – 
after all it’s unscheduled, and unforeseen 
problems will occur whether it is 
an inverter fault, ground fault, data-
acquisition-system problem or a non-
electrical issue such as fence damage. 
The trick to a low-cost, effective O&M 
plan is keeping expensive, unscheduled 
RM to a minimum, through high-quality 
installations, acceptance testing and 
professional commissioning, reliable 
equipment and 
proactive pM. SPW

To learn more about SEI’s three and five-

day operations and maintenance training 

sessions, visit 

www.solarenergy.org/workshop-schedule.
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Have you identified the consumer profiles of 
your female solar clients? 
 Tinesha Craig, director of the i-on-Women 
division of Insights in Marketing in Chicago, has 
spent much of her career working with brands to 
help them market to women, including General 
Mills, Kraft and PepsiCo. 
 Released Dec. 4, 2013, her firm’s new e-book, 
“Getting Women to Buy: Better Insights to Transform 
Your Marketing,” provides valuable information to 
marketers about what women want and how to give 
it to them.
 “One thing has been consistent in my career: 
Most companies market to women as if we are one 
big blob,” Craig says. “We are not all the same. As 
the ability of women to control and influence of 
purchase decisions for their families continues to 
rise, communicating with them has become much 
more sophisticated. ”
 The solar industry, in particular, should be 
successful marketing to women, according to Craig, 
who quoted 2013 GfK MRI Doublebase research:

• 11% more women than men buy natural 
products because they are concerned about the 
environment 

• 54% of women say they would pay more for a 
product that is environmentally safe, which is 12% 
higher than men 

Glenna Wiseman

Special to Solar Power World.

Glenna Wiseman is the founder 

of Identity3, a marketing services 

company leveraging the unique 

marketplace identity of solar, 

renewable energy and green 

economy companies to fuel their 

growth. She is also the co-founder 

of Women4Solar. Email her at 

GWiseman@Identity3.com.

• 55% of men agree people that are worried about the environment 
are overacting, which is 10% higher than women 

“Women are more concerned about the environment,” Craig says. 
“Women are more likely to spend more on eco-friendly products. 
Applicable to the solar industry, women are not fairly represented in 
terms of employment in green economy companies. Taking all of this 
into consideration, it makes sense there would be an imbalance in solar 
marketing to women.” 

Solar marketers can improve the state of marketing to women. 
First, we need to understand the profiles of our current female 
customers. Our marketing investments must connect successfully with 
those profile groups, and we need to monitor our programs to make 
necessary course corrections. 

What are the five profile groups and how can the solar industry use 
this information to successfully market to women?

Marketing_1-14_Vs3FINAL.indd   10 1/16/14   11:26 AM
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The Insights in Marketing five 
Female Behavioral Insight profiles 
(FBI profiles) are drawn from a survey 
of 1,300 women 18 to 67 years old. 
The research revealed five different 
types of women consumers or distinct 
psychological profiles, each ranging in 
size from 16% to 26% of all women:

•	 Profile 1 women (26%) value 
achievement, and the impression they 
make on others is critical. 

•	 Profile 2 women (21%) are 
conservative with deep respect for 
family traditions.

•	 Profile 3 women (20%) are so 
predictable you could almost set your 
watch by them.

•	 Profile 4 women (17%) are dealing 
with the stress of trying to keep up 

with the momentum of life.
•	 Profile 5 women (16%) are experience 

junkies. They want to see it all, taste it 
all, try it all — even if only once.

Relating this work to the solar industry, 
even in this preview, is fascinating.

Profile 1 and 5 women, for example, 
are the early adopters. They love the 
new and innovative. They are more tech 
savvy and drive social media. profile 
types 2 and 3 are much more likely to be 
influenced by word of mouth. They take 
the advice of people they trust. From 
this example, we can derive it is highly 
likely the early adopter profiles are key 
to penetrating a new neighborhood, 
with those in profiles 2 and 3 driving 
further adoption as a result of the 
recommendation of 1’s and 5’s. SPW 

Sources:

Quality Employment for Women in the Green Economy, 

Report April 2013, Institute for Women’s Policy Research

www.fastcompany.com/3006255/where-are-all-women-

creative-directors

Grant Thornton International Business Review 2012
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Are you one of the few providers left with the 
stamina to pursue commercial solar deals? 

For experienced providers, commercial solar has 
been like a mirage in the desert: enticing, spacious, 
flat rooftops inviting you ever onward, ever closer 
to signing a lucrative project. Maybe you’ve even 
convinced a property owner to entertain a deal — 
only to see it disappear before your eyes when the 
discussion turns to credit requirements. 

How many times have the words “corporate 
guarantee” killed your deal? How much time and 
resources have you wasted just to get to that point? 
This has probably happened enough that you’ve even 
considered exiting the commercial sector entirely.

If you haven’t given up on commercial yet your 
patience may pay off soon: What if it were possible for 
you to determine, in seconds, if a potential customer 
represented a bankable deal, knowing nothing more 
than the customer’s property address?

Solving Customer Offtaker Credit Will Unlock 
Commercial Solar 
To find a viable commercial deal today, solar providers 
must find that truly rare customer who has a good 
roof, is located in the right utility territory, with the right 
utility tariff that translates to high energy (as opposed 
to demand) costs — and one who has good credit that 
he is willing to bring to the deal.

Even in the residential sector, which is scaling, 
solar providers spend almost as much on costs of 
customer acquisition as they do on panels being 
installed. Residential customer credit can be evaluated 
using a credit score. This is not so with small and 
medium commercial property owners. This sector 
remains largely ignored because it is not possible to 
easily assess credit risk.

Yet commercial solar represents a significant and 
untapped market opportunity.

According to the U.S. Energy Information 
Administration (EIA), commercial and industrial 
property accounts for 60% of all electricity use in 
the United States, compared to only 37% used in 
residential. 

Small buildings less than 50,000 sq. ft. in size 
dominate the commercial real-estate sector, which 
consumes the lion’s share of U.S. electricity. In fact, 
more than 90% are smaller than 50,000 sq. ft., and 73% 
are smaller than 10,000 sq. ft. According to a survey 
conducted by the U.S. EIA, there are 4.6 million small 
buildings that altogether consume more than 40% of 
electricity used in U.S. commercial buildings.

Michael Wallander

Special to Solar Power World.

Michael Wallander is the 

Founder and President of 

Demeter Power Group. 

Demeter is a 2013 DOE SunShot 

Award winner that finances 

commercial solar projects for 

contractors in PACE markets 

across the country. More 

information can be found on 

demeterpower.com.

These small commercial properties are typically 
non-investment grade, owned in special purpose 
entities and highly leveraged. For these reasons, the 
sector has failed to scale. 

But if there was a solution to assessing and 
mitigating these customers’ credit risk, this would 
position the sector to become the next big 
market for solar.

Soon, credit and the insurmountable costs of 
customer acquisition will no longer be an obstacle 
to commercial solar scalability.

A Solution Right Under Our Noses 
PACE — which stands for property assessed clean 
energy — has been around for a few years now and 
is slowly beginning to scale. PACE has generally 
been thought of as a way for a commercial 
property owner to borrow funds through a local 
government program that are used to purchase a 
solar installation (with payments paid as a property 
tax assessment).  

In fact, PACE can also be used to provide credit 
enhancement to solar leases and PPAs with the 
lease payments (as compared to loan payments) 
similarly secured by a first lien on property that is co-
equal to taxes and senior to a mortgage. 

Why is this significant and a game-changer for 
the commercial sector?

When you combine PACE with tax-efficient 
finance structures, like the PPA or solar lease, 
this enables a total-cost solution to be offered 
to commercial customers. This means that any 
commercial property with sufficient equity in their 
property is a bankable customer. 

Seize The Day 
To be eligible for financing, commercial property 
owners must be located within an active PACE 
jurisdiction, have available equity in their property 
and be current on payment of their property tax bills 
with no recent history of foreclosure or bankruptcy.

More than 30 states and counting have passed 
PACE enabling legislation. Programs are active 
throughout California, the nation’s largest solar 
market. Attractive markets also include Connecticut, 
Washington, D.C., and Minnesota, with New Jersey, 
Florida and Texas coming online in the near future. 

Combining PACE with third-party ownership 
makes it possible to sell commercial solar repeatedly 
with a uniform financing product. This will help you 
make 2014 the year of commercial solar. SPW
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Solect Energy, Hopkinton, Mass.

Solect 
Energy
Development

James Dumas, 
co-founder of Solect Energy

Vital Statistics:

Employees: 22 
Installed: 10.5 MW
Founded: 2009
Location: Hopkinton, Mass.
Website: www.solect.com

A half-decade ago, James Dumas and his Solect 
Energy co-founders, Kenneth Driscoll and Craig 
Huntley, were at work in corporate America. But the 
men desired change.

“We saw what was going on in solar, and it looked 
like the computer industry in the ’80s,” he says. “We 
saw an opportunity, especially in Massachusetts, to 
serve in a space that wasn’t yet filled.”

The men developed an MBA-style business plan 
and never looked back. Since its 2009 founding, Solect 
Energy has grown from three people to more than 20.

“Our focus has been in the mid-market 
commercial space,” Dumas says. “Electrical companies 
were being asked to move up into that space. Some 
larger companies that had done utility scale solar 
projects were being asked to come down.”

Today, the company constructs commercial 
projects generally ranging between 100 kW and 1 MW, 
though one of its marquee projects is notably smaller: 
an 11.75-kW array at the Michael Lisnow Respite 
Center, a local organization which supports individuals 
with disabilities and their families. 

“We donated a system to them, which helps the 
center offset up to 30% of their electricity costs each 
month and has provided support for the center and 
the community,” Dumas says.

Solect has also partnered with the Providence and 
Worcester Railroad, which is adding solar panels to 
switching stations. While the installations are generally 
1kW or less, Dumas says it’s an interesting application 
and a good use of technology.

The company’s first 1-MW installation, a ground-
mounted system, provides energy to the land-owner’s 

adjacent building and other properties. Dumas 
says these installations are examples of what the 
company calls, “Smart Solar,” which is practical 
application of the right technology for each project.

Dumas says the biggest challenge for the 
company is also its measure of success: growth. 
The first year led to minimal installations, and the 
company has since doubled installed capacity every 
year to more than 10.5-MW at more than 70 sites. 
“We’re not the same company we were three years 
ago,” he says.

And what about the best part of being in the 
industry today? The fast pace of regulatory and 
industry changes.

“It’s a challenge, but you get up in the morning, 
and there will be something new out there,” Dumas 
says. “It energizes the company and the people 
around it.” SPW
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What Is A 

The growth of the U.S. solar market over the past five years has 
been remarkable, with the total number of photovoltaic installations climbing 
into the hundreds of thousands. This is impressive, but it’s still just a drop in 
the bucket compared to the tens of millions of rooftop and ground-mount 
PV systems that will be deployed during the next few decades.
 The impact of this ever-growing penetration of distributed, intermittent 
renewable energy generation makes it imperative that the grid 
infrastructure become more resilient and intelligent to keep the electricity 
flowing in a stable and consistent fashion. One critical component that will 
enable the successful transition is the PV inverter, which will increasingly 
become the brains of the solar-empowered smart grid. 

What Is A Smart Inverter?
The term “smart inverter” has become a buzzword in the industry, but 
what does it really mean? For an inverter to be considered smart, it must 
have a digital architecture, bidirectional communications capability and 
robust software infrastructure. The system begins with reliable, rugged 
and efficient silicon-centric hardware, which can be controlled by a 
scalable software platform incorporating a sophisticated performance 
monitoring capability.
 A smart inverter must be adaptive and able to send and receive 
messages quickly, as well as share granular data with the owner, utility and 
other stakeholders. Such systems allow installers and service technicians 
to diagnose operational and maintenance issues — including predicting 
possible inverter or module problems — and remotely upgrade certain 
parameters in moments. These intelligent-power-electronics devices must 
also include stout application-programming-interface (API) functionality 
that provides fleet owners and other partners a way to tie in their own 
software to create powerful enterprise-level tools. (An API is a set of 
programming instructions for accessing web software or a web-based tool. 
When a company releases its API, users are able to have their own software 
interact with the company’s.)
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What Is A Smart Inverter?
Smart microinverters can help meet advanced grid functionality and 
operations & maintenance requirements.  Raghu Belur, SPW Contributor
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Advantages Of Using Smart 
Microinverters
The increasing technical complexity 
and enhanced capabilities of today’s 
inverters show that many manufacturers 
are well on their way to meeting the 
smart inverter challenge, but not all 
inverter topologies and software control 
packages are created equal. 
 Microinverter technology, in 
particular, provides some advantages to 
residential, commercial and (eventually) 
utility-scale solar. This includes high 
redundancy through a distributed AC 
architecture that improves system 
cost and reduces operations and 
maintenance complexity.  
 An integrated microinverter package 
can help lower the levelized cost of 
energy (LCOE), facilitating higher 
energy production over the lifetime 
of the system, unit reliability and 
system uptime, all the while lowering 
systems cost by reducing installation 
labor and materials. Microinverters 
also are capable of providing a suite of 
advanced grid functions (AGF) required 
by some regulatory standards for grid 
stability, such as ramp rate control, 
power curtailment, fault ride-through 
and voltage support through vars. 
 The most advanced microinverters 
are adaptive and essentially constitute 
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the core of what could be called a fully 
networked, software-defined inverter. 
The benefits of such a software-
controlled system include the ability 
to provide grid support services in an 
evolutionary manner over the more than 
20-year lifetime of the inverter platform 
through software updates that can be 
done without any hardware replacement 
or truck-rolled, hands-on labor. 
 Although the amount of solar 
power on many parts of the grid in 
the United States is growing fast, it 
remains quite low as a percentage 
of the overall generation mix. There 
is one state, however, that is already 
providing a glimpse of the high-level 
PV penetration future: Hawaii. As the 
following case study reveals, the benefits 
of fully networked, software-defined 
microinverter architectures have already 
been experienced in the 50th state by 
customers and utilities alike. 
 A major Hawaiian utility contacted 
Enphase and said that they were 
experiencing greater voltage fluctuations 
than in the past and needed to create a 
wider voltage window to compensate 
for the variability because of the growing 
number of solar installations in its 
service area. The utility requested that 
the inverters expand their frequency 
trip limits from 59.6Hz to as low as 
57Hz, and insisted that these changes 
be retrofitted onto PV systems that had 
been installed in the preceding years. 
 Working thousands of miles away 
in a network operations center in the 
San Francisco Bay area, technicians 
were able to meet the utility’s new 
requirements and upgrade the software 
remotely through the bidirectional 
communications link on more than 400 
PV systems. In addition, the company’s 
proprietary software platform provided 
the utility with an automated audit 
trail of all systems affected by the 
changes. Ongoing experiments in 
Hawaii are focusing on new reactive 
and on-demand communications 
methodologies that will help manage 

the greater distributed generation 
load. These advanced capabilities will 
not only benefit the islands’ utilities, 
installers and system owners, but 
also provide insights into what will 
eventually need to be done on a 
much-larger scale on the mainland.
 While the digital architecture, 
bidirectional communications and 
software infrastructure technologies 
that underpin smart inverters are 
certainly important, the companies 
that provide such advanced systems 
must also be smart in the way they 
collaborate on new utility requirements 
and standards. Such activities as 
the ongoing UL/ANSI 1741 and IEEE 
1547 standards development work as 
well as the Smart Inverter Working 
Group (which is providing technical 
recommendations for the revision 
of California‘s Rule 21 distributed-
generation interconnection statute), 
represent the kind of cooperative 
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efforts that will help ensure the proper 
implementation of the advanced grid 
functionality required for the more 
solarized energy mix of the not-too-
distant future. SPW

Raghu Belur cofounded Enphase Energy 

with Martin Fornage in 2006. He has more 

than 20 years of experience in the clean 

energy and high-technology industries.
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The Fast Track To ROI

By Jay Johnson, Vice President of Business Development at Exosun

Single Table 33% GCR 50% GCR

Solar project developers are constantly looking 
for new strategies to simultaneously increase system 
performance and drive down the overall cost of 
system ownership. More and more, focus is shifting 
to solar trackers as a reliable means to optimize 
energy generation and accelerate ROI. 

Transparency Market Research reports the global 
solar tracker installed capacity will grow from 1.9 
GW in 2010 to approximately 7 GW per year in 2020. 
Trackers increase system output by tilting modules 
throughout the day, thereby capturing maximum 
sunlight. Exosun has shown how trackers and 
backtracking can boost system performance.

To enhance the performance of trackers, 
developers can use a backtracking algorithm to 
fine-tune modules’ positions during periods of low 
solar height — early morning and late afternoon — as 
shadows can affect the modules’ production levels. 
When implemented properly, backtracking will drive 

modules to avoid table-on-table shading 
that may occur during these times.

The algorithm that allows the trackers 
to know their position 365 days a year is 
programmed in a program logic controller, 
or PLC. The program can be modified 
by the tracker manufacturer. Exosun has 
developed an algorithm specifically for 
the Exotrack HZ, but other trackers use a 
similar solution.

Depending on the project requirements, 
such as land availability or electrical design, 
the developers have to make a choice 
between maximizing the total power 
installed on the plant and maximizing the 
yield (specific production). 

If the developer chooses to boost yield, 
it will have a direct influence on the GCR 
value. Defined as the ratio between the PV 

Figure 1
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The 3.8 MW Porette de Nérone power plant in 

Corsica, France, uses exosun’s exotrack HZ solar 

tracker. exosun, which is now entering the U.S. 

market, uses a backtracking algorithm with its 

entire range of solar trackers. The algorithm adjusts 

module positions during periods of low solar height, 

lessening the effect of shadows on solar cells.
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modules’ area and the total ground 
area, GCR determines the appropriate 
angle of panel orientation, which 
changes throughout the day as the sun 
moves across the sky. The greater the 
GCR, the smaller the tilt required to 
avoid shading. As an example, Figure 
1 shows how a single table is tilted at 
the beginning of the day, and how that 
inclination must be modified to avoid 
shadings if the GCR is higher. 

Backtracking algorithms are 
designed to capture maximum energy 
harvest during the early morning and 
late afternoon, when panels are most 
likely to cast shade on each other. 
In Figure 2, backtracking positions 
panels during these times of day 
to avoid shading, even when this 
means the optimal incidence angle 
is slightly compromised. Production 
improvements from shade avoidance 

mitigate any small losses incurred when 
panels aren’t positioned in the best 
angle of incidence.

As Table 3 shows, Exosun’s 
simulations and test results show that 
for a 50% GCR the backtracking impact 
on the energy output of the plant is at 
15.1%. Conversely, for a GRC at 33% the 
impact is close to 7%.

Those differences can be explained 
by the irradiances and electrical losses 
due to shaded cells on PV modules, 
as the string current is determined 
by the weakest shaded panel. Also, 
an optimized backtracking strategy 
smooths the daily production curves, 
specifically during early mornings and 
late afternoons. 

For utility-scale projects affected by 
shading, solar tracker systems featuring 
backtracking algorithms can offer a 
sound strategy to accelerate ROI. SPW
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Jay Johnson is the vice president of 
business development for Exosun, a 
developer of solar tracking systems 
for PV and CPV applications. Johnson 
has more than 20 years of experience 
in sales, marketing and management 
generally involving emerging utility 
markets.
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PANEL POINTS

O
ne of the most interesting and 
controversial materials in solar is 
Copper-Indium-Gallium-Selenide, or 

CIGS for short. It was part of a solar thin-film-
hype cycle where some CIGS companies such 
as Solyndra, NanoSolar and MiaSolé almost 
became household names. These combined 
companies alone accounted for over $1 billion in 
venture capital investment. With all that money 
and all that excitement, what happened? Two 
of those companies no longer exist, and the 
third was sold for less than 10 cents on the 
invested dollar. Yet despite a dark cloud over the 
technology, there is still a silver lining.

CIGS’ Silver Lining
The good news? CIGS is a demonstrably capable 
and versatile material. The world records for thin-
film efficiency are all held by CIGS. Even though 
a-Si and CdTe (the other thin-film technologies) 
have continually improved their efficiency, CIGS 
has improved as well and maintained distinct 
advantage. Just recently, polycrystalline CIGS 
achieved higher efficiencies than polycrystalline 
silicon with a world record of 20.8% compared 
to 20.4% for silicon. This is significant. It opens up 
the possibility of the holy grail in solar: Silicon-like 
efficiencies at low thin-film costs.
 CIGS is the only technology that offers 
this promise.
 CIGS is also versatile. There are many forms 
of the material that work well and many ways 
to make it. CIGS can be made by the following 
processing techniques: sputtering, evaporation, 
electrochemical deposition, nanoparticle printing 
and ion-beam deposition. In addition, sputtering 
can be a two-step process (sputter first, react 
with selenium later), or a single-step reactive 

Copper-Indium-

Gallium-Selenide 

technology was 

expected to 

revolutionize the 

industry. What 

happened — and 

how it can make 

a comeback?

sputtering process. Evaporation is similar in that 
one can use a single stage, two-stage or three-
stage evaporation process. The variations don’t 
stop there. CIGS material can be deposited on 
many substrates: glass, plastic, stainless steel and 
aluminum. This versatility provides many pathways 
to an optimal solution.
         
Here’s The Problem 
This versatility provides many pathways to 
an optimal solution. Unfortunately, versatility 
led to almost every pathway being explored, 
and, as you might expect, many pathways 
had dead ends. In striving for differentiation, 
technologies were developed that sounded 
promising but delivered no real value. In 
the end, physics rules — and there is really 
one optimal process based on achieving the 
highest performance at the lowest costs. Let’s 
look at these choices and what happened.
 With CIGS there are three distinct technology 
choices that lead to success or failure: 
simultaneous vs. two-step process, single-
stage or multi-stage deposition and device 
architecture. The industry tends to focus only 
on material technology (c-Si vs. CdTe vs. CIGS), 
but it may be the process and architectural 
decisions, independent of material, that make 
the biggest difference. 
 Looking first at one-step vs. two-step 
processing provides the first filter in our process 
selection. In the single-step process, CIGS is 
deposited all four materials (Cu-In-Ga-Se) at 
once. In the two-step process the Copper, 
Indium and Gallium are first deposited in a 
“rough” form, not the final desirable crystal 
structure. Then, in a second step, the 4th 
and often a 5th material, Se and S are added 

ExplanationOf CIGS

A Simple

Brad Mattson, Special To Solar Power World
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in a “selenization/(sulfurization)” step where 
the deposited layer is recrystallized to the final 
desirable form. 

Basically, the two-step process is flawed 
from both a performance and cost perspective. 
The original idea was that the first step of the two 
could be done cheaply, avoiding the more costly 
single-step process. Unfortunately, even if the first 
step was really cheap, like nanoparticle printing, 
the second step was much more expensive. Any 
savings in the first step was lost in the second step. 
Worse than that, the efficiency has always been 
lower than gold standard — co-evaporation, which 
is a single-step process. So lower efficiency and 
higher cost means the two-step process is not a 
formula for success.

One-Step Process
The single-step processes are reactive sputtering 
(sputter Cu-In-Ga in a Selenium ambient), and the 
various co-evaporation processes: single-stage, 
two-stage, and three-stage co-evaporation. This is 

the second filter in the process selection. Explaining 
this selection requires a little diversion into solar-cell 
device physics.

The absorber (the CIGS layer) in a solar cell 
is where the action is. Here, the light is absorbed 
and, through the photovoltaic effect, an electron-
hole pair is created. The objective is to collect that 
electron before it runs into something and is re-
absorbed (called recombination). This collection of 
electrons becomes the electricity we use to light a 
light bulb. It turns out electrons want to recombine 
in the bulk CIGS material itself as well as at interfaces 
with other materials.

The perfect solar material would be optimized 
to maximize generation of electrons in the bulk 
material, but minimize recombination in the bulk as 
well as at each of the interfaces. If one were lucky, 
a single material would be perfect for all of these 
jobs. So far though, no one has encountered this 
perfect material. With silicon, the mainstay of solar 
technology, the bulk properties are altered at both 
the top and bottom contact to maximize efficiency. 

Brad Mattson
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failures, adding further cost and complexity.       
To add insult to injury, depositing 

on metal substrates generally results in 
lower efficiency than depositing on glass 
substrates. So R2R was a great idea except: 

1. It adds complexity and process steps
2. It adds more materials
3. It requires diodes
4. It results in lower efficiency

It is no surprise that of all the R2R companies 
formed, almost none have survived as 
independent entities. They have either died, 
been purchased or are being sold right now.

The earlier process selection 
was pretty clear, and it turns out the 
architectural selection is also clear: MLI on 
glass is the best choice. All other choices 
tried have not succeeded. In fact, the only 
thin-film companies in the world that have 
scaled beyond 150 MW, First Solar and 
Solar Frontier, are both MLI on glass. That 
data speaks for itself.

In summation, there are so many options 
to produce CIGS that a roadmap is needed. 
But careful analysis of the basic physics and 
what has worked in the past narrows down the 
choices. It turns out that the optimal choice 
is now clear; three-stage co-evaporation 
with monolithic integration on glass not only 
results in the best process at the lowest cost, it 
has the promise of reaching silicon efficiencies 
at thin film costs. In fact, it might be the only 
technology that can get us to the fabled land 
of a sustainable $0.40/watt. SPW

Brad Mattson, CEO of Siva Power (formerly 
Solexant), is a thin-film module company 
that is implementing CIGS technology on the 
largest scale process line in the world.
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It turns out CIGS can do that too, but only in 
the three-stage co-evaporation process.

The stages in the co-evaporation 
process can be thought of as zones of 
deposition. If multiple stages are employed, 
the materials properties can be adjusted 
throughout its thickness; the more zones, 
the more process control. Therefore, 
a three-stage co-evaporation can be 
optimized for good absorption with minimal 
recombination in the bulk, but with different 
material properties at the top and bottom 
contact to minimize recombination at these 
interfaces. It is no surprise that the world 
records for efficiency over the last 10 or 
more years are all accomplished with three-
stage co-evaporation.   

It is clear that three-stage co-
evaporation is preferred, but it is also true 
that this process takes the most skill to 
implement. The processing tool is more 
complicated than a simple sputtering or 
nanoparticle printing system, but avoiding 
this process leads to sub-optimal results. 
There is just no better way to do it.

It’s All In The Architecture
The last decision when implementing a CIGS 
process is the architecture of the device and 
the manufacturing process flow. Choices are:

• cells vs. monolithically interconnected 
(MLI) panels, substrate material-size/
shape

• rigid vs. flexible and 
• manufacturing process flow. 

This decision may have had more to do with 
the success and failure of CIGS companies 
than anything to do with CIGS as a material. 
For example, the cylindrical substrate used at 

Solyndra doomed the technology from the 
beginning. Solyndra was not a CIGS failure, 
but an architecture failure.

The first major decision is whether or 
not to make individual solar cells —  the 
choice between singulated cells vs. MLI. With 
singulated cells, the manufacturing process 
is similar to that of silicon solar panels, where 
small solar cells are fabricated and then large 
numbers of them are strung together and 
laminated between glass and a backsheet to 
form a module. In MLI, cells are not fabricated 
individually. Rather, they are formed all at the 
same time, typically on a glass substrate. This is 

the simplest process flow with both the fewest 
steps and the fewest materials needed — and 
therefore the lowest cost. 

Selecting MLI usually leads to a rigid glass 
substrate, but with singulated cells one can 
employ a flexible substrate with a roll-to-
roll (R2R) manufacturing process. This was 
the choice in many high profile companies: 
NanoSolar, Miasole, SoloPower, Global Solar, 
Solarion and NuvoSun. At first, R2R looks 
attractive. Imagine the high-speed processes 
of a paper mill, steel mill or textile factory.

Unfortunately, the throughput never 
matched the expectation, and current R2R 
production lines have roughly the same 
throughput as rigid-glass lines. In fact, 
because the industry standard (c-Si) is a 
laminated glass product, the R2R process just 
adds more process steps and requires more 
materials than the simple MLI process. And 
that’s not all. If the substrate is metal (almost 
all the above are), thanks to electrical flaws 
(called shunts) the R2R process requires 
the addition of diodes in the panel to avoid 
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The Indianapolis International Airport now boasts the 
   largest North American solar array of its kind, thanks to the       
     strength and dedication of the companies involved.

Frank Andorka, Editorial Director

Weary travelers landing at the Indianapolis 
Airport will now fly over 60 acres filled with 41,000 
silicon solar panels shimmering in the sun.
 Thanks to the dedication and passion of the 
companies involved, the project — currently the largest 
airport installation in North America — provides a 
high-profile siren song for other commercial projects 
throughout the United States to join the solar revolution.
 “Indiana runs mainly on coal, so a solar project of 
this size and visibility will have a ripple effect in this 
state and others around it,” says Vincent Liu, head 
of Telamon Corp.’s solar division. Telamon provided 
development and financing assistance on the project. 
“If it can happen here, it can happen anywhere. We 
hope this becomes a bellwether project that expands 
solar beyond the traditional states.”

Why Solar At The Airport?
According to the Indianapolis International Airport (IIA) 
Authority, the airport is always looking to maximize its 
land use, both to serve travelers and generate revenue for 
Indianapolis. When the idea of using 60 acres of land near 
the airport exit from I-70 for a solar farm presented itself, 
the authority quickly jumped at the chance.
 “The [IIA] solar farm is just the latest innovation in our 
land-use strategy moving toward implementation,” John 
D. Clark III, executive director and CEO of the Indianapolis 
Airport Authority (IAA), said in a 2011 press release 
announcing the project. “It supports our commitment 
to sustainability while helping to grow and diversify our 
revenue stream. Finding productive and harmonious uses 
for airport land ultimately aids our efforts to attract and 
maintain the air service that anchors the IND Aerotropolis 

PROJECT REVIEW
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and generates economic benefits 
throughout our region.” 
 Once airport officials were on 
board, the project went out to bid. 
Five engineering, procurement and 
construction companies (EPCs) bid for 
the project. Ultimately, Carlsbad, Calif.-
based Cenergy Power won.
 “Our client said we won the bid 
based on our value proposition, solar 
engineering experience and medium 
voltage interconnection know-how,” 
says Bill Pham, Cenergy’s CEO. “We 
were asked to value-engineer the 
design to minimize material, labor 
and interconnection costs, meet an 
aggressive construction timetable and 
optimize the layout to meet Federal 
Aviation Administration (FAA) and local 
jurisdiction requirements.”
 Before the team could install a single 
panel, however, the project had to 
secure financing. Fortunately, Telamon 
brought its long-standing experience to 
solve the problem.
 “Any utility-scale project developer 
knows that financing is always the key to a 
successful project,” Telamon’s Liu says. “It 
requires involving companies with strong 
balance sheets and who have a proven 

track-record. We were able to show those 
kinds of companies for this project.”

Bankable Companies
All the component manufacturers, 
including Solectria Renewables, have such 
track records. Solectria in particular took 
pride in being specified for the project, 
providing 20 of its SGI 500XT inverters.
 “We were not specified for the project 
in 2011 when it originally crossed our 
desk,” says Allison Duffy, regional Business 
Development Manager for Solectria. “As 
Cenergy looked more closely at what we 
could provide, they changed their minds 
— and we were thrilled to assist.”
 Until the completion of this project, 
Indiana only had around 3 MW of 
installed solar. This project itself 
quintuples that size, Duffy says.
 “We believe a high-profile project 
like this will push the industry forward 
into other airports, which we hope will 
present the industry to more people and 
highlight the positive effect it has on 
local economies,” Duffy adds. 
 Despite some of the challenges of 
working with a governmental entity 
on the project — including stringent 
requirements for safety, security 

screenings and limiting work hours 
— the project went smoothly, says 
Cenergy’s Pham. 
 “They run an organized airport 
in Indianapolis,” Pham adds. “The 
coordinators on their end were reasonable 
and great to work with. Otherwise, it could 
easily have become a nightmare.”
 Cenergy Power will also be handling 
the critical operations-and-maintenance 
operations for the project, which is being 
handled on an as-needed basis.
 “We are using local labor for routine 
matters, which provides jobs to local 
contractors,” Pham says. “More complex 
troubleshooting will be handled directly 
by our engineers and engineering 
technicians.”
 Telamon’s Liu says his company is 
proud of the project and the partnerships 
it was able to create that he believes will 
help them land future projects.
 “The key on a project this large is to 
be persistent and have faith,” Liu says. 
“There are always uncertainties that can 
kill a project of this size. Build strong 

Indianapolis Airport 
Solar Farm Fast Facts:

Power Produced: 12.5 MW (41,000 
panels)

Land: 60 acres 

Power Purchaser: Indiana Power 
& Light

Oversight: Indianapolis Airport 
Authority

Financing and Development: 
Telamon

EPC: Cenergy

Panels: Sharp Corp. and General 
Energy Solutions

Inverters: Solectria

Racking-and-Mounting: Schletter

Photo Courtesy of John Bragg
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PROJECT REVIEW

partnerships, don’t nickel-and-dime 
every aspect of the project and make 
sure the financing partner is dependable. 
If you do those things, you increase your 
chances of success immensely.”
 Indiana Power & Light will purchase the 
electricity from the airport under the terms 
of a 15-year power purchase agreement 
(PPA) and feed it into the grid. SPW

Photo Courtesy of John Bragg
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With Aluminum Extrusions

From Concept  To Reality: 
Designing Solar Structures
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Craig Werner, Special To Solar Power World
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Editor’s Note: A prior article (“The Case For 
Aluminum Racking, July 2013, pg. 34) discussed 
functional and economic benefits of using aluminum 
extrusions for photovoltaic (PV) and concentrated solar 
power (CSP) mounting structures. This article outlines 
the “how” of designing those extrusions.

Extrusions are available in a variety of alloys 

and tempers. While other alloys may provide 

greater strength, electrical conductivity or other 

functionality for CSP and PV applications, 6000 

series is generally the most suitable.

 Alloys to consider include 6063, 6061 or 

6005A. Designers should work with extrusion 

suppliers and other experts when choosing 

alloys, but here is a quick overview.

Alloy Selection
6063 (and variants): This alloy the lowest strength 
and slightly lower costs than other choices, but with 
better extrudability and surface finish. It’s appropriate 
for applications such as rooftop pV mountings where 
properties such as yield and ultimate strength are 
not controlling factors, but where elastic buckling 
or deflection is paramount. Most aluminum has 
substantially equal modulus of elasticity, so a higher 
strength alloy may provide no deflection benefits. 
Applications requiring an anodized finish for aesthetic 
reasons may best use 6063.

I N S T A L L A T I O N  P R A C T I C E S
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Taking solar products from concept to production

 6061 (and variants): This alloy has high strength and higher 
cost, due to lower extrudability, but poorer surface finish. It’s 
often specified due to familiarity, but generally 6005A is better 
suited to CSP and PV applications.
 6005A: This is a newer alloy with high strength, moderate 
cost, good extrudability and surface finish. Because it’s 
much less “quench sensitive” than 6061, extrusion process 
parameters are more reliably achieved without distortion from 
water quenching. It’s typically recommended for structural 
solar applications.

Profile Design
Working with extrusion suppliers can be tremendously 
beneficial for those not well experienced in designing extruded 
solutions. Designers should keep a few guidelines in mind as 
they put metal where it’s needed:

• The larger the circle size, particularly above 10 inches, the 
higher the tooling and extrusion cost. 

Where possible:

• Avoid dramatic differences in wall thicknesses.
• Use smaller “tongue ratios” (e.g.: less than 3) (the area of 

the “void” that the die must create/the length of the base 
dimension of the “tongue” that creates this void).

• Avoid sharp corners and radii.
• Use symmetrical shapes.
• Simplify shapes while 

incorporating necessary features.

It’s important to working with 
suppliers early in the process to ensure that the designs 
meet application requirements while being cost-effective to 
extrude.

Structural Considerations and Design
Think broadly about the form and function of the part and 
designs, without being blinded by standard shapes. Creating 
optimal structural solutions is often an iterative process, 
starting with the function required and then working through 
various forms (geometries, joining means, etc.).
 A high-level overview of Werner Extrusion Solutions’ 
design process:

• Determine environmental conditions (wind and snow loads, 
for example)

• Understand the function required of the structural system 
(parabolic troughs, for example, must rotate to follow the 
sun and must adequately support the parabolic mirrors in 
varying wind conditions while maintaining optical alignment 
to ensure that solar radiation is collected efficiently).

• Detail known constraints (maximum and minimum heights, 
exact shape of the parabola for CSP, etc.).

• Develop alternate geometric approaches to evaluate.
• Use design software and “idealized” members (simple tubular 

members, not yet focusing on connections, etc.).
• Vary the designs, geometry etc. and use the software to 

estimate the weights and number of parts of steel and 
extruded components.

• Estimate assembly costs.
• Choose the most likely alternatives.
• Use more detailed design analyses, included in Aluminum 

Design Manual–2010 Edition, the AISC Steel Construction 
Manual (available at www.aluminum.org), Finite Element 
Analysis (FEA) and design software to develop actual part 

Craig Werner
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designs and extruded shapes necessary 
for each alternative.

• Iteratively fine-tune these alternatives 
to achieve the optimal solution for 
each, taking material, fastener and 
assembly costs into account.

• Select one or two designs worthy of 
complete/final design and produce 
appropriate extrusion, subassembly and 
assembly drawings.

• Develop rapid prototyped part and 
assembly examples.

• Obtain quotations and make a final 
decision.

• Don’t hesitate to ask for help from 
extruders.

Thermal Expansion
It’s important to keep thermal expansion 
in mind when designing with aluminum 
extrusions — especially long elements — 
because aluminum’s thermal expansion 
is greater than steel’s. In the desert, 
structures can see a 100° F change in 
temperature from night to daytime peaks. 
For instance, a 12-m stringer will expand 
0.6 inches with such a change. 
 To mitigate the impact of thermal 
expansion:

• Provide for expansion/contraction 
in connections, particularly when 
connecting to elements with 

substantially different coefficients of 
expansion (e.g. steel).

• Pay particular attention to tolerance 
build-ups.

• Specify a reference temperature for 
dimensions between critical elements 
— like mounting holes — to ensure 
that fabrication and subsequent 
quality checks take place at a given 
temperature.

Fabricating And Joining
Nevada Solar One in Boulder City, Nev., is 
a wonderful example of using aluminum 
extrusions to provide an effective solution 
for parabolic trough concentrated solar 
power application. The installation used 
more than 7 million pounds of extrusions 
to produce approximately 9,200 8-m long 
parabolic trough frames. No welding or 
bolting was used because the combination 
of the extruded design, precise fabrication 
and simple interference pin fastening 
yielded a terrific solution.
 The extrusion, fabrication, 
transportation, assembly and ultimate 
performance of the extruded approach 
proved that extrusions were not only 
a possible alternative to previous steel 
alternatives, but the preferred solution. 
The system continues to perform well, 
requires virtually no maintenance of the 
extruded framing system and has yielded 

almost no mirror breakage due to 
thermal expansion or other factors.

Finishing
As noted previously, steel components 
require coatings such as galvanizing or 
painting to prevent corrosion, both on 
the base material and after fabrication 
and welding. Aluminum structures, 
however, do not. But often extruded 
aluminum solar structures are specified 
with anodic finishes.
 The reason for this is simple — 
anodizing aluminum extrusions is a terrific 
way to provide an enhanced surface 
from an aesthetic, and performance, 
perspective. Anodized components have 
been used successfully. We tend to stay 
with what we know and carry technical 
specifications forward from prior designs 
without asking, “Is this the best decision?”
 Mill finish extrusions, without anodizing 
or painting, were used successfully 
at Nevada Solar One and in myriad 
other structural applications. Anodizing 
or painting is only beneficial from a 
corrosion standpoint in installations 
where the ambient environment is 
especially challenging (perhaps subject to 
frequent sandstorms or is highly caustic 
or acidic). Most solar installations do 
not require anodizing or painting on the 
extruded finish. This only adds cost. SPW

Craig Werner is president of Werner Extrusion 
Solutions (WES), an extrusion design and 
process consulting firm. He also serves as 
Chairman of the Aluminum Extruders Council’s 
AEC Academy program.
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Whose Fault Is It?
Data loggers can identify faults to prevent them from getting worse — 
but that’s not all they do.

Vivian Pleul, Special to Solar Power World
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Malfunctions in a solar power plant are more than 

just annoying: They cost hard cash — especially if they go 

unnoticed for a long time. Modern monitoring equipment 

helps to prevent drops in yields and offers a range of 

useful additional functions, which make operating a solar 

power plant even more cost-effective.

 Michael Schneider, a pV installer, was recently called 
to a plant that was offline because of a technical fault 
after operating three years. The customer didn’t notice the 
breakdown until two months later and had to call Schneider 
to repair the pV plant so that the facility could generate 
power fault-free again. Due to the fault, the customer lost 
out on payments during the prime summer months.
 To prevent this from happening again, the customer 
followed Schneider’s advice and installed a monitoring 
system to provide immediate notification about any 
malfunctions within the pV plant. The system is also set up 
so that Schneider, as the plant installation supervisor, is also 
informed about any malfunctions. “In this way, I can offer my 
customers comprehensive service, so that when problems 
arise, I can immediately analyze them and carry out any 
necessary repairs or other measures,” Schneider says.

Ensuring Yields And Avoiding Emissions
Today, many plant operators use a monitoring system 
for more than just detecting disturbances. They use 
monitoring devices (so-called data loggers) to calculate 
the current solar power yield, the total yield for a 
particular day, month or year, as well as the total yield 
for the plant’s entire operating time. The reporting 
programs show how high the yields are in the currency 
for the country (euro, pounds, dollars etc.) and the CO2 
emissions avoided with solar energy in comparison to 
conventionally produced electricity.
 There are various ways of viewing an analysis of 
yield values. A few data loggers have an on-board 
display that depicts all the key indicators in the form 
of simple graphics and tables. For more convenience, 
some data loggers make it possible to connect the 
monitoring device to the Internet through a modem 
or an optional wireless card, and to view the analysis 
in large-screen format at home. Data can also be 
incorporated on a website homepage or on the website 
of the installer, meaning that the information can be 
accessed around the clock from anywhere in the world.
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 Applications for mobile devices such 
as iPhones are even available now. In 
addition to the yield in kilowatt-hours and 
currency, savings in terms of CO2 and 
prevailing efficiency level of the inverter, 
the online view can also show the inverter 
temperature characteristics. These are 
fundamental to the efficiency rating of 
the plant. The characteristics curves of 
individual inverters can also be read out 
from plants with several inverters.

Regulations Become Relevant In 
More Countries
In Germany, the regulations for feed-
in power management are rather 
complex. PV plants are divided into 
various size classes, each with its own 
set of regulations. However, feed-in 
management is also becoming relevant 
in other countries as the amount of PV 
power installed continues to increase. For 
example, standardized communication 
between grid operators and decentralized 
generating plants will be regulated by law 
in the future in some countries, according 
to IEC Norm 61850. The norm specifies 

a general transmission protocol for 
electrical switching systems.
 This fall, Solar Data Systems is 
starting a pilot project for standardized 
communication according to IEC 61850 
and IEC 60870. This will allow the 
monitoring system to communicate 
directly with the grid operator’s 
control center. This standardized 
communication between PV power 
generator and the respective grid 
company will then become more 
attractive for the international PV market.

From Shade To Rodent Damage
The underlying causes of faults rang 
from shade caused by a fallen tree to 
rodent damage to cables — and even the 
complete failure of an inverter.
 A data logger is connected to the 
inverter by a data interface, from which it 
receives up-to-the-minute data such as 
the amount of electricity fed in, inverter 
error messages or the temperature of 
the inverter. The data logger compares 
the outputs between the inverters or 
individual strings.

 A separate irradiation sensor can 
also determine deviations between the 
potential and actual output. If those values 
differ over an extended period the data 
logger reports a fault and sends an e-mail 
or text message (SMS) to the operator or 
to the solar power support specialist.

Managing And Using Self-Produced 
Power
Data loggers can do much more than 
just saving, evaluating and processing 
data. With an additional power meter 
that transmits power consumption to 
the data logger, some devices are able to 
manage and optimize the consumption 
of self-produced power. This is not only 
worthwhile for environmental reasons, 
but it also increases the returns in 
some countries and makes it possible 
to install larger plants. The current 
power production and consumption 
are subsequently displayed in a clear 
graphic. With just a quick glance at this 
graphic, it can be determined if enough 
power is being generated to start 
additional electrical appliances.

The Solar-Log 
1200 monitors 

plants with up to 

100 KW and comes 

with two displays: 

a large TFT color 

touch screen and a 

smaller LCD display 

for status messages. Having 

these displays built into the model allows for the 

plant owner or administrator to view all of the 

information regarding plant performance, power 

consumption and the share of self-generated 

PV power directly at the device without a PC.
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 In addition to recording the amount of power generated and 
consumed, this monitoring system offers the possibility to turn on 
electrical appliances automatically. Appliances can be switched 
on or off depending on the amount of energy being produced. 
For example, water heaters can be turned on when power is being 
produced and remain active throughout the day. If power production 
increases further, then additional appliances can be automatically 
turned on (for example air conditioners). It can be determined if 
appliances are turned on for a minimum period of operation or if they 
are turned off again once a certain power production threshold is 
reached. It is also possible to configure the latest time by which the 
appliance is to be turned on even if there is not sufficient production.

The Solar-Log WEB “Commercial Edition” portal enables plant 

operators to monitor several plants at once through the Internet. 

enhanced reporting functions include a new power management 

report format that includes a yield loss calculation. Reports are also 

available on the consumption of self-generated pV power, with 

consumption quotas included in the month and year overview.

ORDIC FIBERGLASS, INC.
P.O. Box 27  Warren, MN  56762  Tel:  218-745-5095  Fax:  218-745-4990  www.nordicfiberglass.com

Quality Products for the Electric Utility Industry

Nordic’s Solar Solutions for  
Underground Electrical Distribution

 ● Sectionalizing/Junction cabinets are the solution for housing a 
variety of 2, 3, or 4-point, 15, 25, or 35kV 200-600Amp load or 
deadbreak junctions with U-straps.

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

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

Fiberglass Sectionalizing Cabinets 

Fiberglass Box Pads for Pad Mount Equipment 

 ● Switchgear Box Pads

 ● Transformer Box Pads

 ● Sectionalizing Cabinets

Meter Pedestals
 ● Install up to 3 meter enclosures 

on the outside of the  
MPP-141480-MG  ● Meter  

Pedestals

Nordic for Solar Power World half horizontal.indd   1 1/29/2013   3:21:20 PM
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Remote Control Technology Offers 
Additional Functionality
Since the beginning of 2012, new 
regulations for feed-in power 
management in Germany have been 
in force. With the help of feed-in 
management technology, utility 
companies now have access to privately 
generated PV energy. They are able to 
establish how much energy is allowed to 
be delivered from decentralized power 
generation sources to the grid.
 To enforce these regulations, special 
control technology is usually employed. 
It’s especially important for grid stability 
to be able to adjust the reactive power. 
Of course, the inverter must support the 
possibility to control the reactive power. 
Many utility companies also require 
a feedback of the actual power and 
reactive power of all the connected PV 
plants, and there are monitoring systems 
available to do this while helping utility 
companies stabilize the grid.

Power availability 

and consumption 

data can be sent to 

smart phones for 

instant information.

Portioning PV Energy
Monitors designed for feed-in power 
management can also be configured so that 
a certain percentage of power is fed into the 
grid, while the rest is available for industrial 
or household self-consumption. The option 
is particularly attractive in regions outside of 
Germany, where only a certain amount of PV 
power is allowed to be fed into the grid. This 
new control technology ensures that only part 

Display shows 

PV plant monthly 

power production 

(yellow) and 

consumption (red). 

Daily summary 
data helps manage 

PV power with the 

presentation of 

yield and power 

consumption balance, 

drawing power (red), 

power production 

(yellow) and consumed 

power (green).
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of the generated power is fed into the grid and that the rest is 
available only for self-consumption.
 An example from Germany shows how controlling PV 
energy works.
 If the amount of DC power from a PV plant should be 
limited to 70%, it is possible with the data logger to use the 
rest of the power for self-consumption. The 70% throttle 
only applies to the “feeding point.” As a consequence, it’s 
possible to generate more AC power at the inverter when it 
is warranted that the surplus power in used for residential or 
commercial self-consumption. A plant with 10 kWp then has 
to be limited to a maximum of 7 kWp with the 70% throttle. If 
a 600-W appliance, such as a stove, is turned on, the inverter 
can convert 7.6 kWp to AC power. At the feed-in point, then 
only 7 kWp is delivered.
 For this practical form of using self-produced power, the 
only requirement in addition to an appropriate monitoring 
system is a digital power meter. SPW

Vivian Pleul is the director of marketing for Solar Data Systems.

If feed-in power from a PV plant is fixed at 70%, the Solar-

Log Meter allows the rest of the power to be used for self-

consumption. The 70% limit applies only to the feed point.

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

To learn more, visit alliedmoulded.com.

ALLIED 
FOR YOUR 

NEEDS

222 North Union Street
Bryan, Ohio 43506

(419) 636.4217 
(419) 636.2450 FAX 

 

© 2014 Allied Moulded Products, Inc. 

YOUR PROTECTION IN 
SOLAR POWER 

*Results confirmed by independent lab tests of leading enclosure manufacturers.

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

ALLM084 Solar Ad 9.25x5.5.indd   1 12/2/13   2:42 PM
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T
he energy finance community has eagerly 
anticipated the introduction of solar asset-
backed securities, “solar securitization,” for 
at least three years, and may be waiting for 
another year or more. But sooner or later, 
securitization is coming to solar finance. 
When it does, it will have a profound impact 
on the pace of solar industry development.

Sink Or Securitize 
The solar industry must find ways to continue to reduce costs 
as state and federal support for renewables shrinks, and access 
to less-costly capital will be critical. Asset-backed securitization 
would give the industry access to a much broader pool of 
investors, ultimately helping to cut the long-term cost of capital, 
reduce levelized energy costs and enhance liquidity in the solar 
project market.

Securitization: The Basics 
In the most basic form of solar securitization, the holder of a 
portfolio of solar assets bundles contracted revenues from a 
group of projects and sells that revenue stream to a special-
purpose vehicle (SPV) — an entity that exists solely to buy or 
finance specific assets.

SPV issues that revenue stream as a tradable, interest-
bearing security. Buyers of the security are senior to equity 
investors, thereby taking on a smaller degree of risk. For the 
security to be investment-grade, the project portfolio must 
be large, diverse and offer a credit-worthy source of revenue, 
which accrues from buyers of solar power.

Why It Hasn’t Happened Yet 
The solar industry faces the following obstacles in bringing solar 
securities to the market with the kind of ratings they will need to 
enable solar projects to attract low-cost capital.

No. 

But never fear: 

Solar securities are 
on their way, and they 
have the potential to 
revolutionize the finances 
of the industry.

Elias Hinckley and John Frenkil,  
Special To Solar Power World
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•	 Scale	and	Geographic	Diversity. Assets must 
hit a critical mass and must be pooled from 
over a geographically-diverse area, reducing 
the risk that regulation or market conditions will 
materially affect the value of all the solar assets 
in the pool.

•	 Standardization	of	Asset	Structures	and	
Documentation. The structure and supporting 
documentation of assets must be more 
consistent and pools of assets standardized for 
underwriters and investors to have confidence 
in the underlying revenue streams.

•	 Off-Take	Risk. Most residential solar sponsors 
manage off-take risk by limiting their eligible 
pool of potential customers to homeowners 
with a minimum FICO score. But management 
of off-take risk for commercial and industrial 
customers is less standardized, making 
commercial and industrial solar assets more 
difficult to securitize.

•	 Technology	Risk. Distributed solar asset 
revenue streams have tenors of 15 to 20 years, 
but most solar panels have fewer than 10 years 
of historical performance data.

•	 Sponsor	Risk. Sponsors are still relatively new 
to the market. Even more established market 
players, such as Solar City, SunRun, Sungevity 
and Viridity, have been operational for less than 
a decade.

•	 Market	Risk. Solar energy might be less 
economical than traditional energy sources 
over the lifetime of the asset, and sponsors will 
need to persuade investors that their assets will 
continue to generate electricity at a price that 
is competitive with traditional energy, or find 
other means of ensuring that market risk won’t 
jeopardize asset values.

•	 Regulatory	Risk. Government agencies will 
need to update regulations, such as disclosure 
and liability rules, as well as assignee rights 
under government energy programs to ensure 
that investors in solar securitizations are 
protected against default risk. The government 
could also provide credit enhancement through 
loss reserves or investments through entities 
like government-backed green-bank programs.

The	Snowball	Effect	
When the above challenges are resolved, 
the number of solar securitization issuances 
is likely to grow rapidly.

With less than 1% penetration among 
credit-worthy homeowners in the 
residential solar market, there is tremendous 
room for growth. Ultimately, commercial 
solar assets will also be securitized, 
which could lead to issuances of mixed 
residential and commercial asset pools. This 
securitization process and impact will not 
be restricted to the United States and will 
expand to markets abroad.

The capital the securitization will add to 
the market will accelerate growth, geographic 
diversity and standardization across the solar 
industry, driving consolidation among players 
at all levels of the industry supply chain. SPW

Elias B. Hinckley is a partner in the 
Environment, Energy & Natural Resources 
Group of our Washington, D.C. office. 
Hinckley focuses on helping his clients 
navigate a changing energy, tax and finance 
landscape by efficiently and creatively 
structuring deals.

John Frenkil is an associate in the 
Environment, Energy & Natural Resources 
Group in the Sullivan & Worcester’s 
Washington D.C. office. His practice focuses 
on the representation of lenders, equity 
investors and developers in domestic and 
international energy projects. 

and other Solar issues at
www.engineeringexchange.com

Discuss	This

Email, Post, or Share on your 
favorite social network

Share	this	online

John	Frenkil

Elias	Hinckley
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SAB FLEXIBLE AND CONTINUOUS
FLEX CABLES TAKES FLEXIBILITY

TO THE EXTREME.

344 Kaplan Drive, Fairfield, New Jersey 07004
Tel: 973.276.0500 • Fax: 973.276.1515 • www.sabcable.com • info@sabcable.com

SAB NORTH AMERICA
MANUFACTURERS OF THE HIGHEST QUALITY                  

FLEXIBLE & CONTINUOUS FLEX CABLES.

When it comes to the ultimate in extreme
applications including temperatures and hostile
environments, no other company holds a candle
to the flexibility of SAB automation and flexible
control cables that thrive in adverse conditions.

From fire to ice, SAB cable takes flexibility to
the extreme with SAB cables being manufactured
to the most demanding specifications that will
meet, exceed and set new standards in the 
flexible cable market.

What’s more, we’re constantly developing
new products like our new high quality clean-
room cables, windpower and solar cables all
RoHS compliant and available in control and data
sizes with corresponding cable glands.

You’ll find over 2,500 varieties of SAB cable in
stock and a lead time of 3 to 4 weeks delivery,
on-time, at the right price.

FLEXIBLE
CONTROL CABLES

CONTINUOUS
FLEX CABLES

TORSION CABLES

SPECIALTY CABLES
DATA CABLE

SERVO MOTOR CABLES
SILICONE CABLES

BUS CABLES

For more information,
contact us toll free at: 

1-866-722-2974.

CABLE ACCESSORIES

SAB North America 1-14.indd   49 1/17/14   4:15 PM
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Voting for this 
company will identify it 
as a leader in the solar 
power industry.

Nominate the company you think has provided 

leadership in the solar industry.

The U.S. solar industry is going strong. New solar 

photovoltaic installations in the United States 

reached a record 4.2 GW during 2013. Since 

2012, the U.S. market has grown 15%, making it 

the leading solar market outside the Asia-Pacific 

region, according to the latest NPD Solarbuzz North 

America PV Markets Quarterly report. 

This growth isn’t a matter of chance — it’s a result 

of the innovation, ingenuity and hard work of 

the people who drive it: leaders. From policy to 

products, these individuals and companies are 

working for the success of the entire solar industry.

The future of the industry will build on the 

foundation of today’s efforts. Solar Power World 

would like to acknowledge such achievements on 

the following pages. These accomplishments in 

racking-and-mounting, inverters, modules and more 

are what drive those gigawatts and create jobs.

We think they deserve recognition from you, too. 

Vote online for one or more of the companies listed 

through October.
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Vote online at:

www.solarpowerworldonline.com/leadership

Nominate the company you think has provided 

leadership in the solar industry.
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Allied Moulded Products 

222 N. Union St. 

Bryan OH  43506    

(419) 636-4217

www.alliedmoulded.com

»

2 0 1 4
Allied Moulded Products, Inc., a Bryan, Ohio-based 

manufacturer established in 1958, is a leader in the 

production of fiberglass reinforced non-metallic 

electrical boxes. Allied Moulded created the original 

fiberglass outlet box, and today is perfecting material 

and design formulations that result in products with 

increased strength, reduced weight, corrosion resistance, 

non-conductivity, UV resistance and ease of installation.

Allied’s enclosures can be found all over the world in 

many different control applications such as industrial 

& manufacturing plants, waste water treatment, wind 

turbines, security, SCADA, solar, marinas, data & 

telecommunications, mining, and more. Allied’s extensive 

line of NEMA type 4X fiberglass reinforced polyester 

(FRP) enclosures, made with our proprietary Ultraguard® 

resin formulation, outperform our competitors in the 

areas of: yellowing, gloss retention, discoloration and 

change in texture. With a wide range of sizes, accessories 

and customizations available, Allied offers a complete 

solution to your industrial enclosure needs.

Allied Moulded Products, 

Inc. (Allied) is an industry 
leader in nonmetallic 
electrical and enclosure 
products. Allied’s industrial 
enclosures can be found all over 
the world in many different control applications 
such as industrial & manufacturing plants, waste 
water treatment, wind turbines, security, SCADA, 
solar, marinas, data & telecommunications, 
mining, and more. Allied’s extensive line of NEMA 
type 4X/IP66 fiberglass reinforced polyester 
(FRP) enclosures, made with our proprietary 
Ultraguard® resin formulation, outperform our 
competitors in the areas of: yellowing, gloss 
retention, discoloration and change in texture. 
With a wide range of sizes, accessories and 
customizations available, Allied offers a complete 
solution to your industrial enclosure needs. 
In addition to fiberglass, Allied also offers its 
POLYLINE® series, a line of polycarbonate, 
injection-molded enclosures.

Solar technology by nature must be placed 
outside, which creates an inherent need for a 
variety of protective covering options. Allied’s 
nonmetallic enclosures fit seamlessly in many 
applications – already an important component 
of many manufacturers’ “string combiner box” 
assemblies. The addition of these nonmetallic 
enclosures provides protection for solar 
equipment from numerous potentially harmful 
elements that might cause interference including 
weather. They can be easily modified for custom 
client applications.

“It has been amazing to watch the solar industry 
grow and improve over the years,” says Robert 
Knecht, Marketing Manager at Allied. “We are 
excited to see what the future of solar brings. We 
are passionate about our solar offerings; new 
technologies bring new challenges, and at Allied, 
we are ready to create innovative enclosure 
solutions.”

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvertiSeMeNt

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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APS America

1015 Hostmark St., Ste. 104

Poulsbo, WA 98370

206-855-5100

www.apsamerica.com

»
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Representing APS in the 

US market, ApS America 

is based near Seattle, 

washington. ApS was 

founded in Silicon 

Valley in 2009, and is 

now a global leader 

in the development, 

manufacturing 

and marketing of 

microinverters based on 

our proprietary, leading-

edge solar technology.

APS Is Smarter. The solar world wanted a smarter microinverter, and that’s 
exactly what ApS America delivers. The ApS Solar Solution links our innovative 
microinverter technology with advanced system monitoring to maximize the 
harvest of solar arrays of all sizes and in all conditions. 

Smarter Microinverters. with its proprietary microchip-based architecture, 
the ApS Microinverter individually maximizes power generation for each 
module in a solar array, boosting efficiency by up to 20 percent. Our flagship 
product is the YC500A, a grid-tied unit that handles up to 310W modules with 
negligible clipping and delivers 250W AC per module with dual MPPT. One 
YC500A handles two PV modules – a big advantage for system efficiency and 
design. Half the inverters and half the installation means real cost savings for 
residential and commercial systems. 

Smarter Monitoring. The ApS Solar Solution offers intelligent monitoring 
through the integrated ApS Communicator, our state-of-the-art energy 
Communication Unit, and the ApS Monitor, our full-featured energy 
Monitoring and Analysis software. 

The ApS Communicator collects module performance data from each 
individual microinverter in the solar array and transfers the information to an 
internet database in real time, requiring only a single data and power cable. 
The http-based web server offers the simplest and most flexible network 
integration of any data logger on the market. with our ApS Monitor software, 
the end user enjoys precise monitoring and analysis of each microinverter 
and PV module – in real time, from any web-connected device. The intuitive, 
browser-based interface lets you track array performance with unparalleled 
ease.  

The Smart Solar Solution. Because it is an integrated system, the ApS Solar 
Solution optimizes solar performance and reliability; simplifies pV system 
design, installation, maintenance and management; and improves installer and 
owner safety. ApS offers the smartest integrated system on the market today.

The ApS Solar Solution powers systems throughout the world, in residential 
and commercial installations including planned communities, municipal 
buildings, schools and libraries, and a 6 megawatt commercial project – the 
largest microinverter installation in the world, with more than 12,000 APS 
YC500 units on-site. 

The YC1000-3 – Smart Gets Even Smarter. Coming in early 2014, APS 
America introduces the world’s first true 3-phase, 4-panel microinverter, 
the YC1000-3. This groundbreaking microinverter is designed to work with 
three or four PV modules (up to 310W each) to provide 208V-480V 3-phase 
grid voltages – all at a price competitive with regular “string” inverters, and 

available only from ApS.  

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvertiSement

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Array Technologies, Inc.

3901 Midway Place NE

Albuquerque, NM 87109

Phone: 505.881.7567

Fax: 505.881.7572 

info@arraytechinc.com

arraytechinc.com

»
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Array Technologies, Inc 

is a solar industry pioneer and one of 

the leading manufacturers of innovative, 

cost-effective, reliable and robust solar 

tracking and racking systems. Our 

customers include utilities, corporations, 

small businesses, and homeowners. 

Headquartered in Albuquerque, NM for over 

20 years with nearly 2 GW delivered, Array 

Tech provides its customers with unequaled 

solar tracking expertise. Our ground mount 

solutions are manufactured in the USA and 

shipped worldwide.

Experience that pays off

There’s a reason Array 
Technologies is a global leader: 
product bankability that comes 
from more than two decades 
of deploying tracking and 
racking systems, from residential 
neighborhoods to utility-scale 
power plants. With nearly 2 GW 
delivered to date, we provide our 
customers with unequaled solar 
tracking expertise.

Engineered Simplicity

After more than 20 years of testing in the field and in the lab, as well as 
undergoing independent engineering reviews, our product designs have been 
refined for peak performance and long life.

Array Technologies’ tracking and racking products are engineered to withstand 
some of the worst conditions on the planet and keep on going. With the objective 
of a minimum 25 year lifespan, they lead the industry in reliability and durability.

Smart Design

We offer cutting edge solutions for a variety of solar applications. Products 
include the popular horizontal single-axis DuraTrack™ HZ tracking system, 
DuraTrack™ DA and AZ dual- and single-axis azimuth trackers for small-scale 
installations, as well as the DuraRack™ for fixed-mounted sites of any size.

For commercial and utility-scale projects, engineering services are included to 
customize Array Tech products for your special requirements and maximize 
energy production for your location, as well as project management services to 
provide on-site support for optimized installation and commissioning.

Array Technologies’ ground mount tracking and racking systems optimally 
balance performance with high durability, long-term reliability, and minimal 
operation and maintenance, to maximize the ROI for competitive solar projects 
around the world.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Baja Construction Inc.

Corporate Headquarters:

223 Foster Street

Martinez, CA 94553

T: 1-800-366-9600

F: 1-925-229-0161

www.bajacarports.com

»
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Baja Construction Co., Inc.

Baja has maintained its reputation since 1981 

and is regarded as the largest carport builder 

in the US.  In addition to the basic product 

characteristics of its structures which include 

cold-rolled, light-gauge, high tensile-steel, 

and galvanized structural members; the solar 

advantage is with the in-house design and 

engineering departments, and the construction 

crews.  Baja designs and engineers its solar 

structures to optimize kwh production.  Their 

systems are also pre-fabricated, pre-engineered, 

and assembled onsite with no field engineering 

and/or soldering to minimize labor costs; and 

direct attachment from modules to purlins, with 

no racking or decking required to reduce BOS.  

Baja Construction Co. –  
The leader in solar carports in the 
United States.  
Since 1981, Baja has been building structural components with the with 
the highest quality components.  with the introduction of solar, Baja’s 
design and engineering department modified the design and engineering 
requirements to not only support solar and include direct attach to the 
purlins; and modified site layouts to maximize kwh production.  Baja’s 
unmatched product and field experience directly reduces BOS.  Quality 
components with design, engineering and construction expertise leads to 
dependable performance and a dependable partner for any solar epC.   

Baja takes great pride in the fact that is has a very well regarded and 
accredited in-house engineering department.  With nearly 30% of our staff 
being part of the in-house design and engineering team, Baja is committed 
to maintaining the engineering excellence needed to meet and exceed our 
customers’ expectations. So whether you need a standard solar carport or 
a custom design, Baja has the engineering capability to provide optimized 
designs for any solar carport installations.

Baja’s dedicated team of inside customer service representatives and 
outside representatives mean that any job in the United States will get 
the attention it needs.  Baja has maintained their 30+ year reputation 
for designing, engineering and building top quality carports by adhering 
to their own strict standards of providing unmatched value to their 
customers.  Through product quality, design philosophy and engineering 
excellence, combined with experienced construction crews and responsive 
customer service, Baja gives its customers the competitive edge.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.
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Canadian Solar (USA) Inc. 

2420 Camino Ramon, Suite 12, 

San Ramon, CA 94583-4385 

partner.usa@canadiansolar.com  

www.canadiansolar.com 

»
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Canadian Solar Inc 

Founded in 2001 in Canada, Canadian Solar 

Inc., (NASDAQ:CSIQ) is one of the world’s 

largest and foremost solar power companies. 

As a leading manufacturer of solar modules 

and PV project developer with about 6 GW of 

premium quality modules deployed around 

the world more than a decade, Canadian Solar 

is one of the most bankable solar companies 

in the world. Canadian Solar operates in six 

continents with customers in over 70 countries. 

Canadian Solar is committed to providing high-

quality solar products, solar system solutions 

and services to customers around the world.

The Best in Class 

We understand that in the world of solar energy there are many 
choices and many companies claiming to offer the “best” products. 
At Canadian Solar, we believe that “uncompromised quality, durability, 
performance and value” are not just words, but part of our identity.  
 
Canadian Solar’s products are manufactured with uncompromising 
quality, durability, performance and value. Our continuous innovation, 
meticulous design and production techniques, combined with rigorous 
quality control, in-house testing and adherence to strict international 
quality standards, ensure a high return on investment for our products.  
Canadian Solar products feature positive power tolerance for high 
reliability and output. We guarantee our products and parts for 10 years 
and guarantee their linear power performance for 25 years. In addition 
to our industry leading warranty, Canadian Solar provides 25-year 
warranty insurance for PV modules, offered by AM best rated insurance 
companies in Europe and the USA, providing double protection for 
customers, investors, financier and solar system owners.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdveRtISement
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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CG 

100 Springhouse Dr., Suite 300

Collegeville, PA 19426 

www.cgglobal.us 

renewables.us@cgglobal.com 
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CG provides electrical products and solutions 

for grid interconnection of renewable energy 

projects, including for solar power. CG’s 

products and solutions include: HV, MV, and 

LV transformers; MV switchgear; HV substation 

engineering and turnkey systems; SCADA 

and smart grid protection; as well as control 

and automation systems interconnecting 

renewable energy projects to utility grid 

systems. CG’s manufacturing, engineering, and 

systems offices are located throughout North 

America, as well as globally.

Why are we a leader in solar? 
CG manufactures electrical products and performs Medium and High 
voltage interconnection engineering. CG also performs full turnkey services 
to the utility, industrial, and renewable power generation markets. CG’s Solar 
pad inverter transformer facility located in washington Missouri also includes 
a small/ medium power transformer facility that produces transformer units 
connecting the solar facility substation to the Utility Grid. CG transformers 
have a proven record of keeping solar facilities connected to the Utility Grid 
under the most severe interconnection requirements. The CG Solar pad 
units have been deployed in some of the world’s largest pV facilities located 
in the USA. Currently this Solar pad technology is being exported outside 
of the USA for Solar projects, as an extension of CG HV equipment being 
already available in these Global markets.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

ADvertiSement

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

CG’s solar projects substation and SCADA team has expertise to design/
build utility scale solar photovoltaic power generation electrical systems. 
CG’s involvement in solar is a natural extension of a proven success in 
wind and other Renewable energy projects.  

Untitled-8   57 1/21/14   9:53 AM



Chint Power Systems America

7060 Koll Center Parkway #318

Pleasanton, CA 94566

AmericaSales@ChintPower.com

HOTLINE:  855-584-7168

www.ChintPower.com/na

»
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Inverter Leadership - Lowering Your Costs

Reducing the cost of solar is what we do.  

Generating “Value.” is what you can expect from 

CPS America, part of the $5 billion dollar Chint 

Group.  With solar inverters installed in 23 countries 

and over 1GW of production including residential, 

commercial and utility scale applications Chint has 

the scale to drive costs down – leading the industry 

to new inverter cost benchmarks. 

Inverter Leadership - High Performance

And, just when you recover from amazement about 

cost savings, you will see that the CPS products also 

lead the industry in high performance and design 

flexibility.  Feature-rich standard models, with dual 

MPPT’s, integrated switches, fusing, wire-box, ARC-

fault protection and efficiencies as high as 98.5%.

Leadership – “Value.”

Performance and innovation that will surprise 
you.  Did you know we have been developing 
inverters in America, in Texas, since 2009?  Our 
1000Vdc, 23 and 28kW models have 98% CEC 
and 98.5% peak efficiencies, and our 1-phase 
residential line has dual MPPT for 3,4,5 and 6kW 
power levels.  Can anyone beat our 14kW 208Vac 3-phase string platform for power 
density and convenience?  The 20kW 3-phase string model has Photon Labs A,A 
ratings – one of the best models ever tested.

Cost.  No one has a better combination of $5B scale and supply chain efficiency to 
yield the best blend of features and low cost.  Our supplier proximity and co-location 
of manufacturing and development in Shanghai saves logistics costs and improves 
speed to save money.  Equally, Chint Group vertical integration means than many 
components are developed and manufactured within the company.  And, our strategy 
of feature rich, flexible products means you lower overall installed BoS costs beyond 
the inverter as well.

Bankability you can count on… our $5 Billion scale and business diversity protects 
us, and you, from the bumpy solar road.  Just ask a top financier such as Wells Fargo 
or independent experts such as Photon Labs or BEW about CPS.  Then, give us a call 
because we are here to support you! 

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvErTISEmENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Creotecc Solar Mounting Systems 

11 Janis Way 

Scotts Valley, CA 95066 

Tel: 831.438.9000

Fax: 831.438.9010 

www.creotecc.us

»
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Creotecc is a global mounting systems 

manufacturer, specializing in clamp-free 

ground mount systems. with offices in 

the United States and Germany, and over 

600 MW installed worldwide since 1999, 

Creotecc’s mounting systems feature 

an innovative insertion rail design which 

provides superior module retention 

without the use of clamps. The clamp-

free “lay in” system accelerates installation, 

alleviates mechanical stress on modules, 

and automatically produces straight rows.

Creotecc Solar Mounting Systems are highly scalable and UL 2703 
recognized. In-house engineering, custom construction plan sets, p.e. 
stamps, on-site training, soil studies and pull testing are also available 
from Creotecc.

Creotecc is a wholly-owned subsidiary of Baywa r.e. Renewable 
Energy, a part of BayWa AG, founded in 1923 in Munich, Germany. The 
publically traded Baywa AG conducts international business operations 
in energy, agriculture and building materials. 

Videos, installation guides, case studies and technical data can be 
found online at www.creotecc.us.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdVerTiSeMenT
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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CS Hyde Company

1351 North Milwaukee Avenue

Lake Villa, IL 60046 USA

Phone: 800-461-4161

Email: sales@cshyde.com

www.cshyde.com

»
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CS Hyde Company supplies high performance 

materials used in most major industries. We 

are a custom-converter of pressure sensitive 

adhesive tapes, films, silicone, fabrics, belting, 

rubber and threads. Some of our unique 

cababilities include laminating adhesives, die 

cutting, slitting, sheeting, and print & bar-code

Our major products include materials made 

with Teflon® Fluoropolymer, Kapton®, UHMW, 

Silicone Products, FEP, Mylar®, Kynar®, Solef®, 

Kevlar®, PEEK, Nitrile, Tefzel®, Ultem®, etc.

We are the perfect source for both the small 

and large customer. Minimums are low and our 

prices are competitive. Samples & Technical 

assistance available!

CS Hyde Company is always 
changing and adapting to suit you, 
the customer. We take the initiative to 
work on your project along with you, 
offering suggestions and our product 
knowledge wherever it may be useful. 
We enjoy learning new things and 
our team is always looking for a new 
challenge. We believe it is a necessity 
to take the time to give you our 
support.

With the benefit of an automated 
control system, our precision slitting 
machine can cut rolls of material to 
standard and custom sizes. We support 
1 and a half, 3, and 6 inch cores, 
and can cut material as large as 60 
inches WIDE while maintaining tight 
tolerances throughout.

We also have the capability to die-
cut pieces of material using a variety 
of different methods. Whatever your 
company needs, we have something  
to suit your specific application.  
CS Hyde Company is proud to offer  
the capability to cut custom shapes  
to a very tight tolerance.

In addition, we can cold laminate an 
adhesive of your choice to a variety 
of materials, and utilize the superior 
product line that 3M has to offer to 
ensure the best performance out of 
your CS Hyde order.

Whether it’s Teflon Tape, Silicone 
Foam, Kevlar thread, or Mylar film, we 
have what your company needs to 
keep running smoothly. Call one of 
our representatives today to help find 
the product your specific application 
requires.

We are open from 8am to 5pm on 
week days, call us today for a quote or 
email sales@cshyde.com. You can also 
order on-line at our website, www.
cshyde.com.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.
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DPW Solar

4000 Vassar Dr. NE

Albuquerque, NM  87107

Phone:  505-889-3585

Email: info@power-fab.com

www.DPWSolar.com
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DPW Solar, located in Albuquerque, New 

Mexico, is a wholly owned subsidiary of 

preformed Line products (pLp). we are a major 

manufacturer of innovative and reliable pV 

mounting hardware solutions since 1993. 

PV Mounting Solutions for 
any Application 

Dpw Solar, The pOweR-FAB® brand of 
racking systems offer improved strength, 
longer life and lower installation costs. 
we design and manufacture field proven 
solutions for securing most pV solar modules 
in a variety of applications for utility scale, 
commercial, residential, government and 
industrial markets. Installers from coast to coast rely on the strength and easy 
to install assembly of our pV mounting structures, plus the added value our 
customers receive through engineering expertise and unparalleled customer 
support. Our 20 years of PV solar industry experience coupled with lean 
manufacturing capabilities allow for a quick, precise response to customer needs.

Roof Mount Systems include:

 power Rail™

 POWER-FAB® CRS–G2

 Ballasted power Rail™ 

 Ballasted Roof Mounts (BRM)

 power Rail™ KTS

 Ground and Pole Mount Systems include:

 power peak™

 Multi-Pole Mounts (MPM-G2)

 Large Ground Mounts

 Top-of-pole Mounts

 Side-of-pole Mounts

You can always Count on the reliability of our USA manufactured products, and 
the dedicated service of its people day in and day out, year after year.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

ADVErtiSEMENt

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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The global quality and value leader in fractional 
horsepower motion control is the result of combining 
precise German engineering and award-winning 
design with a highly skilled Black Forest workforce and 
state-of-the-art automated production.

Dunkermotor is the North American sales, technical 
support and logistics subsidiary of Dunkermotoren 
GmbH, now part of AMETEK Precision Motion 
Control. For over 60 years, Dunkermotoren is the 
world market leader in customized, configurable 
sole-source motion control solutions composed of 
long-life brushed motor products and the industry’s 
largest portfolio of  integrated intelligence brushless 
motor+controller solutions with connectivity to 
CANopen, Profibus, Profinet and Ethercat fieldbuses, 
as well as linear motors, AC electric motors, planetary 
and worm gearheads, controls, encoders and brakes.

Headquartered in Bonndorf, Germany with 
production and/or logistics facilities in Europe, Asia 
and Elgin, Illinois, Dunkermotoren employs 1000 
globally and produced over 3 million motors in 2011 
for the automation, packaging, medical, solar, and 
agricultural/mass transportation industries.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

Advertisement

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Dunkermotor is a global manufacturer of 
Brushed DC motors, Brushless DC motors 
and gear motors with output  power ranging 
from 1-550 Watts (over 2/3 hp).  For over 
60 years, the German based company has 
been on the leading edge of technology and 
innovation – not only in terms of product 
design, but also automated production. This 
has led to success as the largest supplier 
of fractional horsepower motion control 
products in Europe, with rapid growth in the 
US and Asian markets. 

The award-winning German engineering 
firm is recognized for its high quality, 
long-life brushed motor  product line, and 
its portfolio of highly integrated brushless 
motor/controller solutions.  In addition to  
being the world market leader in supplying 
gearmotors to the entryway access and 
sun management markets, Dunkermotor 
also successfully serves the factory and 
commercial automation, medical and 
laboratory equipment, agricultural and mass  
transportation, solar PV and power, and 
packaging and food processing machinery 
markets.

THE REASONS FOR SUCCESS:

Through the years, Dunkermotor has 
developed components based on a modular 
approach that includes brushed DC, 
brushless DC and AC motors, planetary and 
worm gearboxes, magnetic, incremental and 
absolute encoders, power-on and power-off 

brakes, and a variety of 
integral as well as separate 

electronic drives and 
controllers. 

This innovative configurable 
modular component 

approach creates thousands 
of motion solution possibilities 

providing fine-tuned answers to unique 
challenges using readily available, field-
proven components either in a standard or 
customized configuration.

In addition to manufacturing excellence, 
Dunkermotor provides extensive technical 
and application support, recognized by 
customers as an extension of their own 
engineering or R&D teams. As a result, 
customers shorten project development 
time, reduce their list of components and 
vendors and realize sizable cost saving on 
not only components and integration but 

also assembly and inventory. Being an 
innovative, all-in-one technical and 
commercial partner, Dunkermotor is 
committed to developing strong, long-
lasting relationships with its customers.

OVER A DECADE OF INTEGRATED 
INTELLIGENCE MOTOR INNOVATION:

Dunkermotor has accelerated the 
development of the truly all-in-one 
concept of intelligent brushless DC 
motors. Significant investment in research 
and development, extensive testing, 
validations, and  unique new production 
tools were required to achieve today’s 
technologically advanced integrated 
brushless product line that presents a 
best value solution for OEMs. The result is 
a BLDC motor, drive, controller, feedback 
device, bus protocols, gearbox, and brake 
in one compact package. The Original 
iBLDC ™ !

Dunkermotor introduced their new 
Brushless DC product line with Profibus 
interface to complement its CANopen 
portfolio and then expanded further 
with a newly introduced range of 
solutions with Ethercat fieldbus. Recently, 
Dunkermotor introduced its new line 
of high performance linear motors, 
actuators and modules to the U.S. 
market.

A COMMITMENT TO SERVICE:

There is nothing more important to 
Dunkermotor than to solve the problems 
of its OEMs and to help them be more 
successful, whether by providing them 
with strong application engineering, out 
of the box thinking, prompt delivery of 
prototypes, on-site assistance or global 
footprint logistics and manufacturing 
solutions. OEMs want speed and 
precision; Dunkermotor delivers both 
every day. The latest addition to their 
Elgin, IL facility is a Same-day shipping 
service for most of Dunkermotor’s Stock-
Program, featuring 400+ of their most 
popular motion solutions. Customers 
can also conveniently buy directly 
from the manufacturer’s 
online e-Shop, or contact 
a local distributor.

Dunkermotor
2511 technology drive, suite 105
elgin, iL 60124
Phone (224) 293-1300
Fax (224) 293-1301
Info@dunkermotor.com
www.dunkermotor.com
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EcoFasten Solar®

289 Harrel Street

Morrisville, VT 05661

Toll Free: 877-859-3947

Toll Free Fax: 888-766-9994

Email: info@ecofastensolar.com

»
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Following decades of experience in the roofing 

industry, Vermont-based manufacturer Alpine 

SnowGuards® evolved its manufacturing 

business significantly, and through this 

growth it’s sister company ecoFasten Solar® 

was born.  each and every one of us here at 

ecoFasten Solar® are wholly committed to 

the support of renewable energy and we work 

closely with leading solar developers, racking 

system providers, roofing manufacturers and 

commercial installation companies to ensure we 

produce and deliver a quality product every time. 

As the industry leader in roof mount systems 

that keep solar panels in their place, ecoFasten 

Solar® wants you to get a grip on solar!

Get a grip on solar!
ecoFasten Solar® is the solar mount manufacturing company that utilizes first-
hand knowledge and practical experience to produce only the highest in quality, 
truly innovative solar mount solutions.  

we all know that to mount a solar panel to a roof, you need to know as much 
about the roof construction as you do about the panel function.  In fact, you need 
to know more.  Since the company was founded by a former roofer with decades 
of experience, ecoFasten Solar® is the company that was born to bridge the gap 
between the people who design the solar arrays and the people who install them.

Committed to using recycled materials in the production of water tight roof 
mount systems with extensive patent protection, every ecoFastenSolar® 
product is subject to rigorous testing to ensure top performance under extreme 
conditions.  The result is pristine quality.  

All of our products are designed and manufactured in-house in Morrisville, 
Vermont which gives us the ability to keep our product offering inventive and 
original, even groundbreaking.  In fact, 
keep an eye out for our newest product 
launch, coming soon! 

Our solar mount systems utilize patented 
compression fittings and are quick and 
easy to install - Just ask anyone who’s 
used them.  whether you’re looking for a 
product for a commercial or a residential 
application, new or retrofit solar arrays, 
all offered with the highest level of 
customer service possible, you need 
to contact the leader of the pack.  You 
need to contact ecoFasten Solar®

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdVErTiSEMEnT
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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EKO Instruments USA Inc.

95 South Market Street, Suit 300

CA 95113, San Jose, United States

Phone 1: +1 408 977 7751

Fax: +1 408 977 7741

Email: info@eko-usa.com

www.eko-usa.com

»
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Built on the experience of 85 years, EKO 

Instruments provides an extensive product 

portfolio originating from its in-house 

development and production facilities. Ranging 

from small radiometers, ISO 9060 standard 

pyranometers, spectroradiometers up to 

multi-panel IV curve tracer systems for PV 

performance evaluation. EKO Instruments 

offers a one-stop instrument and system sales 

service world wide.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

EKO Instruments has recognised the demand for sophisticated PV 
evaluation systems already before the renewable energy transition has 
started. Besides IV curve tracers, for which manufacturing was started 
20 years ago, EKO provides highly accurate and reliable solar radiation 
measurement equipment for outdoor use already since 60 years. In 
the mean time our radiometer product portfolio ranges from high-
quality pyranometers and modern DNI sensors (footnote: Direct Normal 
Incidence) to the widely used spectroradiometer product line which 
becomes a de-facto standard in PV performance evaluation.

In the last 25 years EKO has been contributing to the Photovoltaic industry 
by means of introducing standardized professional products and turn 
key PV measurement solutions, to characterize Cells, for performance 
monitoring of solar power systems and other renewable solar energy 
applications. 

Nowadays EKO Instruments provides a unique combination of PV 
measurement instruments and solar radiometers to measure most 
common PV related characteristics for indoors and outdoors applications. 
The best PV measurement solutions and useful back ground information 
on PV measurement applications can found on this website by product 
group or product.

EKO Instruments also offers the largest range of all weather Solar radiation 
& Photonic sensors designed for the most demanding applications in the 
professional markets and industries.

Our international clients can benefit from smart instrument synergies and 
innovative services which persistently improve and optimize the efficiency 
and quality of their photovoltaic systems and meteorological research.
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Enphase Energy

1420 N. McDowell Blvd

Petaluma, CA 94954

P: (877) 797-4743

www.enphase.com
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The World’s Leading Provider of Microinverter 

Systems

enphase energy’s vision is to make solar simple 

and energy smart so everyone is empowered to 

create a zero energy footprint for themselves, 

their home and their business. 

enphase is the world’s leading solar microinverter 

company. Enphase was founded in 2006 when 

Martin Fornage and Raghu Belur pioneered a 

new approach to solar photovoltaic inverters, 

based for the first time on a digital architecture. 

In 2008, the world’s first commercially available 

microinverter system was launched, and enphase 

has since developed and brought to market four 

generations of the enphase System. 

Enphase has shipped over four million 
microinverters into eleven countries across the 
world and expanded its global footprint with 
offices in North America, europe and Australia. 
Today, nearly 400 Enphase employees are 
focused on designing, producing, marketing 
and selling the world’s most advanced solar 
technology.

Enphase Cycle of Quality

with roots in the hi-tech and telecoms fields, enphase has always architected the 
enphase System to the highest reliability standards in the industry. The Cycle of 
Quality begins with superior engineering design and industry-leading 1 million 
hour long-term reliability testing. The enphase manufacturing team designs, 
owns and monitors in real-time the production process for all products, with 
continuous manufacturing testing until the end of a product’s lifecycle. 

Through enphase’s web-based software platform, enlighten, enphase receives 
real-time field performance verification from over 130,000 solar arrays all over 
the world. This critical field learning is then fed back to the engineering team to 
complete the Cycle of Quality loop. 

The Enphase System 

The enphase Microinverter System offers a new approach to the installation, 
operation and maintenance of solar energy systems. enphase Microinverters, the 
envoy Communications Gateway and enlighten web-based software platform 
work together to deliver increased energy harvest and unparalleled solar system 
intelligence.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Envect Inc.

906 Harriman Rd

Bend, Oregon  97701

www.envect.com

info@envect.com

»
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Envect provides a unique venture 

consulting offering to help product and 

service providers launch new businesses 

and operations in Renewable Energy 

markets. We engage on a long term basis as 

embedded team members who share the 

risk and reward of success.

Client Projects

New Regional Business Launch

Poised technology and a cost based value prop, firm seeks US Solar market entry. 
Envect takes shared risk and launches - leading team, P&L & captures sales.

New Adjacent Business Development

Established player seeks adjacent market penetration without distracting the core 
team. Envect brings leadership and market know-how to lead expansion.

New Venture Launch

A VC-backed firm with notable technology struggles to jump the chasm. Envect 
provides “solution” product strategy, refines economic value prop and creates 
beachhead strategic sales wins.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE A Unique Model = 50% Retainer, 50% Variable on Performance

	 	•		 Share	the	investment	risk	and	reward 

	•		 Lower	your	at	risk	$	and	opportunity	cost 

	•		 Accelerate	time	to	market 

	•		 Accelerate	time	to	margin
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ET Solar Inc

4900 Hopyard Road, Suite 290, 

Pleasanton, CA 94588, USA

Phone: +1- (925) -4609898

Fax: +1- (925) -4609929

sales@etsolar.com
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Established in 2005, eT Solar Group 

is the first Chinese company that 

engaged in epC service. 

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.
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ET Solar is a leading solar one-stop solution provider with global 
operations. The company operates with the philosophy of leading 
technology and high-quality products and services that offer cost 
efficient turn-key system solutions and services to specialized pV 
investors.  In 2012, ET Solar achieved dramatic increases in global 
shipments of PV modules and system, attaining a year-over-year 
growth rate of 50% and 100%, respectively.

ET Solar Group has over 3000 employees worldwide. Headquartered 
in Nanjing, China, our manufacturing base located in Taizhou maintain 
a production capacity of over 1 GW per year. ET Solar Group has its 
European headquarters in Munich, Germany and North American 
headquarters in San Francisco, USA. In addition, we have established 
branch offices in Milan, Italy, Lyon, France, Bucharest, Romania, Tel 
Aviv, Israel, Seoul, Korea and Tokyo, Japan. 

Adhering to international business concepts, ET Solar offers a wide 
variety of BoS components ranging from residential rooftop kits, 
power cabinets for residential, and commercial and utility products 
in more than 50 countries and regions. ET’s R&D team is made up of 
scientists and engineers from the U.S., Germany and China that ensure 
the high quality of our products and solutions. Over the years ET’s R&D 
team has been committed to the development and production of high 
quality, high security, and high efficiency PV products. 

“Towards Excellence” is ET’s enterprise spirit, which continuously 
guides improvements while pursuing 100% customer satisfaction.
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Festo

Phone:: 800.99.FESTO

Fax: 800.96.FESTO

E-mail: customer.service@us.festo.com

www.festo.com/us

»
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Festo is a leading global manufacturer of 

pneumatic and electromechanical systems, 

components and controls for process control 

and factory automation solutions, with more 

than 55 national headquarters serving more 

than 180 countries. With over 40 years of 

innovation in the United States and over 80 

years globally, Festo has continuously elevated 

the state of manufacturing with innovations and 

optimized motion control solutions that deliver 

higher performing, more profitable automated 

manufacturing and processing equipment. Our 

dedication to the advancement of automation 

extends beyond technology to the education 

of current and future automation and robotic 

designers with simulation tools, teaching 

programs, and on-site services.

We are the 
Engineers of 
Productivity!
Festo is globally recognized 
as a symbol of expertise 
in factory automation and 
process control. We can help 
decrease process costs by 
engaging Festo as an extended 
workbench and benefitting 
from our expertise with regard to 
preassembled pneumatics, customized product designs, and system 
solutions.

Festo enables its partners to obtain more intelligent 
automation solutions from a single source. In 

addition to tried and tested pneumatic 
drive units, Festo also 
provides both servo-
pneumatic and electric 
drive units.

Our intelligent systems 
for status monitoring 

and machine diagnosis (condition 
monitoring solutions) are made up 

of sensors, software, controllers, and 
visualization. These solutions can greatly 

reduce maintenance and servicing costs.

With a comprehensive line of automation components, custom 
components and complete electromechanical and pneumatic motion 
controlled multi-axis systems . . .

Festo can support your most complex automation requirements.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvErTiSEmEnT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Hanwha SolarOne U.S.A.

2424 Walsh Avenue

Santa Clara, California 95051

Tel: 714-689-6868

us.sales@hanwha-solarone.com

»
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Korean Quality Management System

Hanwha Group is a vertically integrated 
manufacturer and has tight control over the 
entire value chain.  Through its various affiliate 
companies, Hanwha accounts for the entire 
manufacturing spectrum spanning equipment, 
polysilicon, eVA, backsheet, ingots, wafers, cells, 
and modules, ensuring that the customer always 
gets the best product.  Backed by over 60 years of 
global management experience, Hanwha delivers 
the highest quality modules to its customers.  The 
new module lineup, named eStar+, is UL 1000V 
certified and comes in silver or black frames, white 
or black backsheets.  The completely redesigned 
frame is sleeker, yet handles wind (4000 Pa) and 
snow (7000 Pa) loads significantly higher than 
industry standard.  The modules perform under 
low-light, protect against salt-mist and ammonia 
corrosion, and feature anti-reflective glass with a 
self-cleaning hydrophobic layer. 

A Warranty You Can Actually Bank On in 25 Years

Founded in 1952, Hanwha has been in existence 
for more than 60 years.  With a balance sheet 
exceeding $104 billion, it is here to stay.  Hanwha 
SolarOne is also the most financially stable 
of its peers, growing organically through its 
strong network of third-party distributors, OeM 
manufacturers, and system integrators.  with this 
financial security and the assurance of a quality 
product, Hanwha is proud to offer industry-
leading 12 year product and 25 year linear 
performance warranties to protect customers’ 
investments in solar energy.

4 GW Shipped Worldwide

Hanwha SolarOne (NASDAQ: HSOL) is one of the 

top 10 photovoltaic module manufacturers in the 

world, providing cost-competitive, high quality pV 

modules.  The company has shipped four gigawatts 

to thirty-five countries around the world.  Hanwha 

SolarOne is the first Korean solar company to reach 

this milestone.  It is a flagship company of Hanwha 

Group, one of the largest business enterprises in 

South Korea.  Hanwha SolarOne serves the utility, 

commercial, government, and residential markets.  

The company not only maintains a presence 

worldwide, but also has a strong local presence 

with an office in Santa Clara, California.  As a 

responsible company committed to sustainability, 

Hanwha SolarOne is an active member of the pV 

Cycle take-back and recycling program.

SunEdison, Rovigo, 70MW

IFE Eriksen AG, Fliegerhorst Oldenburg, 14MW
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HatiCon Solar, LLC

2821 E. Philadelphia Street, Ste. A

Ontario, CA 91761 USA

Email: info@haticonsolar.com

Phone: 1-909-235-7150

Toll-Free: 1-866-489-4472

Fax: 1-909-235-7151

»
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HatiCon Solar provides solar PV mounting 

solutions that are simple and fast to install. Our 

IBC compliant, wind tunnel tested aluminum 

systems are naturally corrosion resistant. Our 

solar mounting solutions are engineered for 

onsite flexibility, with no onsite fabrication. The 

patented pre-assembled components click 

onto the system rails and are adjustable for 

most solar modules on the market.

HatiCon Solar develops 
and produces high-quality, 
environmentally responsible, IBC 
compliant mounting systems for the 
North American PV solar market.  We 
provide systems for pitched roof, flat/
low-slope roof and ground mount 
installations by combining market-
proven technology with world-
class manufacturing and a strong, 
dedicated team. 

Our proven system, with over 7 GW 
installed globally and 200MW in North 
America, features pre-assembled 
components, low part count and 
minimal on-site fabrication. Universal 
PV module clamps click onto 
structural rails without any specialized 
tools. Our patented clamp technology 
provides faster installation times and 
reduced labor costs for a better return 
on investment.

HatiCon Solar PV mounting solutions 
are engineered from the ground up 
for fast on-site installation. Since 
rooftops and soil substrate vary from 
jobsite to jobsite, all HatiCon Solar 
mounting systems are wind tunnel 
tested and designed to provide onsite 
flexibility with no cutting or welding. 
Our multiple production facilities 
across North America decrease 
shipping costs, transit times, and 
logistical headaches.

HatiCon Solar’s team works closely 
with our customers. Even before a 
project gets off the drawing board, 
our sales team communicates with 
solar PV plant designers, installers 
and geological technicians to find 
the most cost effective and efficient 
solution for specific site. Our 
engineering team optimizes both site 
layout and physical array design for 
power production capacity and cost. 
We work closely with our customer’s 
project managers and our production 
plants to ensure timely deliveries and 
streamlined logistics.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvErTiSEmEnT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Solar™
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Helical Products Company, Inc 

901 West McCoy Lane 

Santa Maria, California  93455 

Phone: 877-353-9873 

engineering@heli-cal.com. 

www.heli-cal.com

»
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Manufacturer of flexible couplings, u-joints, and the 

HELI-CAL Machine Spring®. The HELICAL ® Flexure 

makes bar stock flexible. The flexure can be manufactured 

from materials such as stainless steels, aluminums, 

Delrin® to titanium. 

Helical products is the originator of the HELI-CAL ® 

Flexure, a coil pattern that can be designed to meet 

the specific performance requirements of a customer’s 

application.  Using a proprietary process to vary the coil 

characteristics, coupling ratings such as torque capacity, 

torsional stiffness, angular misalignment, parallel offset 

and axial movement can be optimized.  with the  

HeLI-CAL Machined Spring this proprietary process 

enables specific compression/extension axial spring 

rate and/or torsional spring rate.  Applications range 

from industrial motion control to medical devices and 

aerospace components requiring precision elasticity. 

whether used in a baseball pitching machine, a surgical 

robot or a critical component on the Mars Curiosity Rover, 

Helical’s 8,000+ successful designs and 35,000 satisfied 

customers prove its ability to service a wide range of 

challenging applications & industries.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvertISeMent

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Leading the way in 
customer service
At Helical Products Company 
Inc. superior leadership qualities are 
demonstrated every day by our entire 
team of application engineers: Alex ek, 
Michael Haber,  Matthew Bush (top row);  
Gary Boehm, and Derek evans  (bottom 
row). Their engineering support of our 
customers is unparalleled and exemplified 
by our tagline engineering expertise.

Like most engineering departments, 
application engineers must perform many 
functions to solve customer problems, 
including other departments within 
our own company. we ensure that all 
employees understand our technical 
products. The task of educating our sales 
staff falls to our application engineering 
team. They often hold two and three day 
seminars for groups of 10-20 salesmen.  
They will also accompany the sales staff 
on calls and use those opportunities for 
additional training.  On the shop floor, our 
team assists with line set-up, educates 
operators on engineering drawings or  
clarifies quality control questions.

Our team is also expert at managing 
multiple projects in various stages of 
development. we use a CRM system to 
record the progress of all projects. If a 
project lead engineer is away from the 
office, another engineer can use this 
system to continue it or handle a customer 
problem or question.

Our staff is always available for customer 
calls, and the engineers are expert at 
asking customers questions to determine 

the correct solutions and help 
lead them to its resolution. every 
detail is  important. In addition 
to inquiring about loads and 
speeds, our team will also ask 
about environment, goals, and 
integration needs.

with customer service as a 
priority, our company has  grown 
to 120 employees. And our 
product line has grown too. If 
we don’t have the exact product 
a customer needs, we often 
have a suitable alternative. Our 
application engineering team 
uses parametric searches based 
on physical dimensions and 
performance criteria to find the 
appropriate solution.

Customers may reach our staff by 
phone or email: 877-353-9873; 
engineering@heli-cal.com.
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Ingeteam Inc.

Headquarters

3550 W. Canal St.

MILWAUKEE, WI 53208 - U.S.A.

(+1) 414 934 4100

Toll Free: 1 (855) 821-7190

solar.us@ingeteam.com

»
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Ingeteam boasts a long, proven track record in 

the industrial and energy sectors, which stretches 

back to 1972. Thanks to its division-based 

structure - Energy, Industry, Marine, Traction, 

Basic Technologies, Services - and sustainable 

growth policy, Ingeteam enjoys a privileged, 

competitive position and has strongly established 

itself as one of the leading companies in the 

electronics-electro technical sector.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvErTISEMEnT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

In the Solar Photovoltaic area, Ingeteam designs and manufactures grid-
connected and stand-alone inverters offering its customers a wide range of 
solutions for the equipment of PV plants in the residential, commercial and utility 
sectors, including inverters with output powers ranging from 3.6 to 1000 Kw for 
grid-tie systems, integrated solutions for utility-scale projects (PowerStation of 
up to 2 MW with Step Up transformer and auxiliary equipment, ready for plug and 
play), and inverter solutions for projects requiring of energy storage. 

Since 2001, we have supplied an accumulated power of more than 3.5 GW, 
confirming Ingeteam as one of the world’s leading companies in the PV sector.

Ingeteam has completed the construction of  the 100,000 square-foot 
production facility and office complex combined in Milwaukee, WI with a 
manufacturing capacity of up to 500 MW for the Photovoltaic market in North 
America to add to the 1 GW production facility in Spain.

Additionally, Ingeteam has a business office in Santa Clara, CA in charge of 
business development for Ingeteam’s Photovoltaic division in North America.
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IronRidge

1495 Zephyr Avenue

Hayward, California 94544

800.227.9523

www.ironridge.com

»
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About IronRidge

IronRidge designs and manufactures 

mounting hardware for residential 

and commercial solar systems. For 

more than 15 years, IronRidge has 

worked closely with installers and 

integrators to build products that are 

simple, reliable and help minimize the 

total cost of installation.

Hardware Trusted by Solar Professionals

Solar professionals across the country know 
the quality, durability, and value of IronRidge 
products. 

Since 1996, IronRidge has worked with 
hundreds of solar companies on thousands of 
projects. This experience has led to products that 
are built to solve construction challenges, whether 
installing two panels or two megawatts.

Most recently, IronRidge introduced its Integrated Grounding 
System, which bonds solar modules directly to IronRidge Rails. By 
incorporating grounding features directly into the mid clamps, this 
new feature provides robust grounding bonds while also reducing the 
parts and procedures required for installation. 

Software that Tackles Soft Costs

IronRidge was the first mounting company to offer software that 
streamlines the design process. 

IronRidge Design Assistant™ automatically generates code-compliant 
engineering calculations and a complete bill of materials based on 
basic design information. And, these outputs are complemented with 
pre-stamped engineering letters to facilitate permitting.

Since introducing Design Assistant, IronRidge has continued to 
evolve the interface to give users the ability to easily toggle between 
multiple “what-if” scenarios. This helps designers quickly minimize 
system cost, reduce weight on the roof, or optimize layout, leading to 
improved profitably for the project and better value for the customer.

Experts in Customer Success

IronRidge’s experienced Sales and Service teams provide a range of 
technical support and engineering services to help customers in all 
facets of their business.

Whether preparing a permit package, planning a construction 
schedule, or responding to an inspector, customers 
trust IronRidge to partner with them in achieving 
success.

As well, IronRidge has built 
a robust network 
of regional 
and national 
distribution 
partners to make 
products readily available, 
whenever and wherever solar is being 
installed.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdveRtIsement
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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JA Solar USA. Inc.

2570 North First Street Suite 360, 

San Jose, CA 95131.

Tel: +1 408 586 0000

Fax: +1 408 956 9505

Email: info.us@jasolar.com

www.jasolar.com

»
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JA Solar Holdings Co., Ltd. (NASDAQ: JASO) is 

one of the global market leaders in manufacturing 

high-performance solar products and is recognized 

as one of the world’s largest producers of efficient 

and reliable PV cells and modules.  Since 2005, JA 

Solar has been a preferred cell supplier to many 

of the world’s leading solar-panel manufacturers. 

Since 2009, JA Solar has established itself as a 

major top tier and bankable module manufacturer 

ranked among the global top ten PV module 

suppliers by MW volume.  JA Solar is committed 

to provide cost-effective, high-performance 

and reliable PV products for commercial, utility-

scale and now, residential power generation 

through technological innovation and continuous 

performance improvement.

Some key advantages of working with JA Solar:

•	 Global Brand:  about 2000MW (2GW) shipments in 2013; bankable and rated 
Tier One by numerous analysts and financial entities.

•	 Quality focused: JA Solar’s significant investment in factory automation, quality 
assurance systems and cell research ensures consistent, reliable products. 

•	 Competitive Pricing: results of our vertical integration, scale and very large cell 
& module manufacturing capacity.

•	 Financial Strength: our prudent approach to operation and financial 
management drive industry leading low debt and significant cash reserves. 
This continues to rank JA Solar one of the healthiest among tier-one Chinese 
manufacturers.

•	 Reliable Supply for U.S. market: established supply from multiple top tier Taiwan 
cell partners, ample U.S. inventory, warehouse on east coast and west coast.

•	 People: our staff includes well informed PV industry professionals with diverse 
experience and long term focus, plus a wide range of U.S.-based service 
departments.

•	 Bankable & Transparent Partner: JA has been closely working with multiple 
recognized third parties for reliability/performance testing and independent 
auditing. In light of recent focus on  panel quality, JA has been working with 
these firms long before the current trend started.

Large production scale (currently >2.5GW capacity) and vertical integration 
enable high quality products at a very competitive price.  Our industry leading 
financial strength ensure bankability, corporate reliability, customer care and 
warranty support for the long run.

Headquartered in Shanghai, China, JA Solar has a global sales and marketing 
footprint, with a network of sales offices across key markets. These include the 
company’s American headquarters in Silicon Valley, California, its European 
office in Munich, Germany and its Japan office in Tokyo.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvErTISEmENT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Headquarters, North America

KACO new energy

12438 Loma Rica Dr., Suite C,

Grass Valley, CA 95945

USA

Phone +1 415 931-2046

Fax +1 415 931-1688

kacoinfo@kaco-newenergy.com

www.kaco-newenergy.com

»
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KACO new energy is one of the world’s 

largest manufacturers of grid-tie inverters 

with over 7 Gw installed in the field to date. 

It offers a comprehensive range of PV 

inverters for everything from single-family 

homes to multi-megawatt solar farms.

The company officially inaugurated its new 60,000 
square foot US manufacturing plant in San Antonio, 
Texas in December 2013. KACO new energy is creating 
over 72 new jobs at the San Antonio location to 
support the North American pV market. The positions 
are part of the 800-plus jobs that will be created in 
San Antonio to support a 400 megawatt solar project, 
which will be powered by KACO new energy inverters 
exclusively. Five solar plants in the San Antonio area 
will provide CPS Energy access to 400 megawatts 
of solar power. The KACO new energy Integrated 
Power Stations (IPS) ensure that photovoltaic energy 
is pumped into the grid with maximum efficiency and 
reliability – the inverters are the heart of the system. 
Alamo 1, the first site with nearly 41 MW, started 
production in November 2013 and is now able to 
supply 7,000 households with clean electricity. 1.0 MW, 1.1 MW and 2.0 MW 
with single outdoor inverters also available.. KACO new energy currently offers 
its Integrated Power Station (IPS) with 1.1 MW.

Another innovative highlight in the company’s product portfolio are the 
blueplanet TL3 inverters. KACO new energy provides a truly global platform 
with the introduction of the blueplanet TL3 series. With over 750MW already 
installed across the globe, this is a mature product ready for immediate 
deployment in the US market. In the US, the TL3 family comprises 7 different 
inverters, up to 50 kW and is available for both 600V and 1000V DC system 
voltages. The blueplanet series is a perfect solution for commercial three-
phase and utility-scale applications; from flat and multi-angle rooftop to fixed 
and tracking ground mount projects. Their key advantages are a best in class 
97.5% CEC efficiency, transformerless design, built-in robust communication, 
wide input voltage range, ease of installation, and design flexibility all with 
globally certified power control features. In this size range KACO new energy 
provides one of the best power densities available and the largest operating 
temperature range. The inverters have received numerous certifications for 
grid support functions and can meet the requirements for every utility in 
North America, the Caribbean and Mexico.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.
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LUFFT as a Leader in the Solar Industry

In 2009 LUFFT’s innovative “WS Family” of weather sensors 
entered the Global Solar Industry. The introduction of the 
new WS501 and WS301 with integrated Kipp and Zonen 
CMP3 pyranometer created a high level of interest being the 
only integrated weather station with high end pyranometer 
available on the market. February 2014 the W5510 will 
become available adding a “First Class” pyranometer 
option to the Lufft suite. The new LUFFT solar instruments 
along with seven other WS Family members created an 
overwhelmingly positive industry response. Currently There are hundreds installed in the 
field with thousands on the order books for 2012/13.  The WS Family of sensors have no 
moving parts and are maintenance free. LUFFT offers a standard two year warranty and 
in-house calibration lab with DKD certified temperature/humidity chamber and two fully 
automated wind tunnels. These benefits and superior customer service make LUFFT an 
industry stand out. 

 Customers talk and LUFFT listens. Features like integrated external temperature sensors 
with adhesive for measuring panel temperature, RS-485 MODBUS-RTU communication 
(along with 4 other available protocols) and an optional external rain gauge add to the 
appeal of LUFFT WS Family weather stations. Additional 
features such as plane of array measurement will be available 
Q2 2012. New sensors such as the WS100 stand-alone 
pyranometer with MODBUS-RTU will also enhance the 
offering later this year. 

 LUFFT WS Family weather stations fill critical requirements 
for large and small scale solar projects. This is important to 
project owners and operators as well as installers, electrical 
contractors and systems integrators. No matter where you 
are in the world, electrical utilities require accurate weather 
data reporting for solar projects. Weather data is necessary 
in order to monitor project performance and solar farm’s investment. In order to defend 
their investment, project owners also require weather data alongside electrical production 
data in order to assure panel efficiency and project performance. Integration of weather 
measurement used to be a bothersome requirement to complete a solar project. Now 
with LUFFT all in one Weather Stations, weather data is easy to install and integrate. 

 Expensive solar installations deserve the most reliable protection from extreme weather. 
Automatic tracking of solar panels is an efficient way to maximize the efficiency of a solar 
farm. LUFFT ultrasonic wind sensing technology can be installed as part of a dual axis 
tracking system to help protect solar panels from damaging high winds. LUFFT maintenance 
free ultrasonic wind sensors are installed with each tracked array to measure and signal the 
project controls to move the panels to flat or “safe mode”. 

 To keep in pace with the market and the modern 
technologies, electronic devices have been developed 
parallel to the mechanical products according to the 
basic principle “Tradition and Innovation”. Meaningful 
contributions to the Solar Industry are very important to 
LUFFT as a company. Listening to customers, executing 
new ideas and having the technical ability to meet the 
demand of a growing industry help LUFFT keep up with 
customer wants. This is the goal of LUFFT and what makes 
LUFFT a leader in the Solar Industry. 

Lufft USA Inc.

820 E Mason, Unit A

Santa Barbara, CA 93103

www.lufft.com 

888.519.8443

»
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G. LUFFT Mess- und Regeltechnik has 

been dealing with the production of 

climatological measuring equipment since 

its foundation by Gotthilf Lufft in 1881.

 The precision workmanship of highly 

skilled specialists has enabled the LUFFT 

label to be known and the products to be 

purchased worldwide. The LUFFT products 

and equipment are to be found wherever 

atmospheric pressure, temperature, relative 

humidity and other environmental factors 

require to be measured or recorded. 

 To keep in pace with the market and 

the modern technologies, electronic 

devices have been developed parallel to 

the mechanical products according to the 

basic principle “Tradition and Innovation”.
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USA Dallas TX

4271 Bronze Way,

Dallas, Texas 75237-1019 USA

T  1-800-723-2861

F  1-214-331-7399

www.megger.com
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About Megger

Established in the late 1800s, Megger has been 

designing and making test and measurement 

instruments that perform electrical measurements 

for preventative maintenance, troubleshooting and 

commissioning for decades. Megger products have 

supported customers all over the world to improve 

their facilities’ efficiency, reduce costs, extend 

the life of apparatus and through trending and 

analysis, anticipate equipment failure and future 

performance. It now has local offices in many 

locations with field sales teams and distributors all 

over the world. Manufacturing plants are located in 

the USA, UK, Sweden and Germany.

Megger PVM210 Irradiance Meter

The Megger PVM210 has been designed to provide the solar / photovoltaic 
engineer a compact, pocket size instrument that is easy to use. Single-
handed operation is possible due to the solar detector and meter being 
housed in one neat unit. This feature is ideal when using the instrument on 
a sloping roof or when working at the top of a ladder.

The easy to read display and measurement hold feature the meter allows 
fast accurate readings of solar power.

Applications

Initially, the PVM210 may be used as an aid to select the most appropriate 
site for placing the solar panels. Once the installation is complete the 
PVM210 will be used to verify the stated short circuit current, as marked on 
each panel, in conjunction with either a suitable multimeter or clampmeter.

Overview

The PVM210 has a 3¼ digit LCD display with a measurement range up to 
1999 W/m².

In addition to W/m² measurements, a selectable BTU (British Thermal Unit) 
measurement range up to 634 BTU / (ft 2*h) is also featured. The unit 
features a data hold function that freezes the display to allow easy reading 
of measurements. Range selection is featured on the PVM210.

A universal camera screw thread on the rear of the instrument allows 
accurate positioning if required when using a camera stand.

Features, Advantages and Benefits of PVM210

F Detector and meter housed in one unit

A Easy of use

B No umbilical connecting lead  

F Data hold

A Freezes display

B Allows easy measurements

F Single-button operation

A Single-handed use

B Ambidextrous use

F Protective pouch

A Protects instrument from accidental damage

B Prolongs instrument life

F Automatic on / off

A Prolonged battery life

B Low ownership costs

F Universal camera thread

A Allows accurate positioning

B Precise measurements

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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USA valley Forge 

Contact for Building/Wiring/

Contractor & Comms products

valley Forge Corporate Centre

2621 van Buren Avenue

norristown, PA 19403 USA

Tel: 1-610 676 8500 

Fax: 1-610-676-8610

F Compact instrument

A Fits in pocket

B Easy to carry 

F Calibration certificate included

A Traceability of calibration

B Initial calibration not required 
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Mounting Systems, Inc.

820 Riverside Parkway

West Sacramento, CA 95605

Toll free +1 855 731 9996

www.mounting-systems.com
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Mounting Systems, Inc. –  

the base for solar power

Founded in 1993, Mounting Systems is a 

global leader in the design, engineering 

and manufacture of sophisticated support 

structures for photovoltaic and solar thermal 

systems for customers around the world. With 

over twenty years of experience, Mounting 

Systems GmbH in Rangsdorf, Germany (just 

south of Berlin) and Mounting Systems, Inc., in 

West Sacramento, California have developed 

extensive experience and capabilities in 

providing highly cost-effective systems for a 

wide array of applications and markets.

Complete systems, components and frames for any application

Mounting Systems’ product portfolio includes PV mounting systems with 
unique features and advanced capabilities for applications ranging from 
residential roofs of virtually any type and covering, innovative ballasted and 
standard racking systems for flat roofs and a wide selection of ground mount 
systems for PV arrays of a few kilowatts through multi-megawatt, utility-
scale systems. For each application, Mounting 
Systems strives to provide the lowest overall 
cost solution possible.

Advanced engineering capabilities

Mounting Systems maintains fully staffed 
engineering departments in Germany 
and the US. Our design engineers use 
advanced engineering techniques and 
processes to develop products with 
optimized designs that provide maximum 
strength and utility with minimum material 
usage. One of Mounting Systems’ key design philosophies is the extensive 
use of pre-assembled components. Pre-assembly substitutes our more 
efficient, lower-cost production for more expensive, on-site labor which 
is usually performed under less than ideal 
conditions. The recently introduced Alpha+ 
on-roof system, with its unique assembly 
techniques is an example of the innovative 
product solutions Mounting Systems 
has been known for. For larger projects 
our applications engineers can further 
modify the products to meet the specific 
requirements of our customers, further 
reducing project costs.

State-of-the-art manufacturing

Mounting Systems’ operations are state-
of-the-art facilities employing extensive automation and tight integration 
between engineering, production and even warehouse operations. Highly 
automated machine centers and rigorous quality control processes allow 
Mounting Systems to maintain tight, precise 
tolerances which result in products of high 
quality and lasting durability and reliability. 
Both manufacturing facilities are ISO 9001 
certified.

Global engineering, global 

manufacturing, local service

While sophisticated engineering and 
manufacturing are of great importance, it 
is service to our customers that Mounting 
Systems considers its highest priority. With 
office locations in Germany, the USA, the UK, France and Japan, Mounting 
Systems strives to be sensitive to our customers’ needs, responsive to their 
requests and to be a responsible, long-term partner for both current and 
future endeavors.
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Moxa manufactures industrial-grade 

communication hardware that connects 

to inverters, power meters, smart string 

combiners, weather stations, and other 

devices for easier and smarter management 

over the network and Internet. A wide 

range of products are available, including: 

data-loggers; industrial ethernet switches; 

wireless access points; Ip cameras; and 

more. Moxa hardware complies with open 

communication standards, and is known for 

being durable, reliable, and easy to deploy. 

Learn more at www.moxa.com. Moxa’s deep experience in industrial-grade networking and 

communication equipment has enabled us to develop technology 

specifically for the needs of the solar industry, including data-loggers 

with the hardened specifications and certifications for both residential 

and large scale industrial installations. 

we were one of the first companies to offer this kind of hardware 

specifically for the solar market, and no other company has been able 

to match our product offering in reliability or breadth of features. Our 

hardware enables users to easily and quickly monitor and retrieve real-

time inverter and weather data over ethernet networks and the Internet, 

and is currently being used by leading providers of solar monitoring 

solutions. 

As one of the founding members of the SunSpec Alliance, Moxa 

is also helping to drive solar industry technology towards greater 

standardization, most recently by making our 311 kW solar array freely 

available for use in standards testing and verification.

moxa Americas, inc.

moxa Corporate Plaza

601 valencia Avenue, suite 100

Brea, CA 92823, UsA 

888-mOXA-UsA
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Multi-Contact USA

U.S. Headquarters

100 Market Street

US – Windsor

CA 95492

Tel: +1 707-838-0530

Fax: +1 707-838-2474

www.multi-contact-usa.com/en/

»
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Multi-Contact USA is a wholly owned 

subsidiary of Multi-Contact AG in Switzerland, 

a leading manufacturer of electrical and 

electronic connectors. We serve the North 

American market from our headquarters in 

Windsor, California.

Our connectors feature our advanced contact 

technology, ensuring reliable, high quality 

connections. We offer standard and custom 

solutions for numerous applications, and our 

technologies can be found everywhere from 

photovoltaic systems to supercomputers, 

robotic docking systems and high speed 

trains. All of our products satisfy the 

highest industry standards, and all of our 

manufacturing facilities are ISO 9001 certified.

Multi-Contact USA: Swiss Precision-Engineered PV Solutions for Virtually Every Need

A pioneer in photovoltaics, Multi-Contact is a complete solutions provider for solar 
applications. The company has made groundbreaking strides in the renewable energy 
industry, and continues to innovate as a global leader in solutions for PV installations, 

including connectors, junction boxes and energy storage.

The gold standard of photovoltaic connectors

Multi-Contact’s MC3 connector system was the world’s first “plug and play” PV connector. 
It streamlined PV module installation practices and opened the door to numerous 
developments in connector and junction box technology. Its successor, the MC4 connector, 
is now the global industry standard. It is rated up to 1000 V UL and available for 8 AWG cable 
configurations. The MC4-compatible MC4-EVO 3 is the only solution rated at 1500 V TÜV 
safety class II.

All Multi-Contact connectors feature low contact resistance and long-term reliability. Being 
highly durable, they are suitable for harsh conditions: coastal climates, where resistance to salt 
mist is essential; animal farms, where ammonia is an issue; as well as regions with consistently 
severe temperatures, whether cold or hot and humid. Multi-Contact’s advanced contact 
technology, the Multilam, gives our connectors high current-carrying capacity with minimal 

power loss and minimal contact resistance for long-lasting and efficient connection.

The world’s first modular, open format junction box

Multi-Contact’s PV-JB/MF Multi-Function junction box, introduced in 2013, was developed 
in response to changes within the crystalline market. A modular, open format junction 
box designed for manual or automated assembly, the PV-JB/MF (rated 12A, 1000V) 
with integrated connectors allows for numerous configuration possibilities. Spacious 
enclosure volume allows several ways to accommodate the standard 4 bus ribbon/3 diode 
configuration. Cable-free, automation-friendly design means it can be manufactured 
cost effectively, ensuring competitive pricing. The PV-JB/MF is supplied as a stand-alone 
enclosure, ready for customer-developed technologies, or as a complete solution designed 

and tested by Multi-Contact.

Made in America

Rather than outsourcing production of the PV-JB/MF, Multi-Contact upgraded its California 
facility and enlisted local talent to create and staff a new assembly line. Taking production 
from start to finish, the state-of-the-art assembly line consists of a finely coordinated chain 
of workstations for pin, housing, ribbon and diode assembly as well as welding, finished good 

tests, camera inspections, laser engraving, packaging and shipping.

An emphasis on customization

Multi-Contact works with customers to develop designs that meet the requirements of 
their specific applications. Its design and application engineers develop 3D CAD models and 
prototypes, and then partner with Multi-Contact’s manufacturers to produce samples. The 
company also conducts quality control inspections and testing prior to final certification and 
delivery. Local engineering and customer support are in place to ensure customer satisfaction.

Turning ideas into reality is the foundation of engineering, and Multi-Contact is committed to 
engineering solutions for a greener world. The company is currently focusing on emerging 
areas such as storage solutions for solar energy, while maintaining its global reputation 
for products that are innovative, long-lasting and safe. By solving the solar industry’s most 
pressing challenges, Multi-Contact continues to establish itself as a go-to solution provider.
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Nordic Fiberglass, Inc.

21415 U.S. Hwy 75 NW

P.O. Box 27  Warren, MN  56762 

Ph: 218-745-5095

nordicfiberglass.com

»

2 0 1 4

www.solarpowerworldonline.com                     1 • 2014       SOLAR pOweR wORLD 8 1

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdvertISeMeNt

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Our History 

Since 1970, Nordic 

Fiberglass has been 

committed in providing 

quality fiberglass 

products for the electrical 

Industry.  we are the leading 

manufacturer of high quality fiberglass products for the 

underground electrical industry. Our complete line of 

products include; box pads for single and three phase 

transformers, oil-filled switchgear, and ground sleeves 

for single and three phase sectionalizing cabinets, 

sectionalizing cabinets for single, two, and three phase 

configurations, secondary pedestals for residential areas, 

and meter pedestals.

Today as in 1970, we stand apart in the industry with our 

research and development along with the only 30 year 

warranty on the fiberglass products we produce.

Nordic Fiberglass has grown to 15 manufacturing plants 

producing high quality products proudly made in the 

United States and shipped worldwide. 

Mission Statement
The mission of Nordic Fiberglass, Inc. is to 
develop and manufacture the highest quality 
products for the electric utility industry 
offering the best value and service available. 

we intend to accomplish this with the input supplied by our valued 
customers and with the dedication of our outstanding workforce. 

Our Values

Leadership: At Nordic Fiberglass, 
Inc., you receive the kind of quality 
and service you expect from a 
leader. Our company is always 
evolving as the needs of our 
customers change and as new 
opportunities are created in the 
market. You can rest 
assured that, working 

with Nordic Fiberglass, Inc., you will enjoy the latest 
services, technology and developments in the industry.

Teamwork: we make it our responsibility to know you 
and understand your product requirements. we work 
closely with you and our representatives to ensure that 
the solutions we provide are tailored to meet your unique 
needs and challenges. we are committed to your success. 

Customer Relations: At Nordic Fiberglass, Inc., our 
highest priority is satisfied customers. You are important 
to us and you can expect us to go the extra mile for your 
business. Superior customer service is the hallmark of 
Nordic Fiberglass, Inc. We are proud to serve you and 

work hard to earn your business

ORDIC FIBERGLASS, INC.
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Quickscrews International Corp

Solar Division

5830 Las Positas Road

Livermore, CA 94551

800-743-6916

Quickscrews.com

Quickscrews South

Solar Division

3948 Airway Drive

Rock Hill, SC 29732

»
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Quickscrews International Corporation 

was founded in July 1988 and has spent the 

last two decades focusing on Woodworking 

Fasteners. The company developed over 

900 different screws with specialty features 

that help improve manufacturing for the 

professional woodworker.

In 2009, the company turned its focus on mounting solutions for the 
solar industry, with the focus primarily on Residential Roof Tops. The 
objectives used to develop the line are based on price and ease of use 
for the installer. 

Today, Quickscrews prides itself in promoting a wide selection of 
products for residential roof top installations. All of its products are 
made using High Grade Stainless Steel and stock is kept in Livermore, 
CA, and Rock Hill, SC. 

Quickscrews mounting solutions are available for the following roof 
styles:

•	 Flat Tile - FTRH18038 - For Bottom Mount Rails

•	 Flat Tile - FTRH9038 - For Side Mount Rails

•	 Spanish or Curved Tile - STRH180 - For Bottom Mount Rails

•	 Spanish or Curved Tile - STRHADJ - Adjustable Height For Bottom 
Mount Rails

•	 Spanish or Curved Tile - STRH90 - For Side Mount Rails

•	 Spanish or Curved Tile - STRHADJ18097 - For Bottom Mount Rails

•	 Flat Tile and Spanish or Curved Tile - STRHADJ9038 - For Side 
Mount Rails

•	 Stone Coat Steel or Cal-Pac Style Roofs - SCSRH180 and 
SCSRH180S - For Bottom Mount Rails

•	 Stone Coat Steel or Cal-Pac Style Roofs - SCSRH90 - For Side 
Mount Rails

•	 Asphalt Shingle - QuickBOLT - For Bottom Mount or Side Mount 
Rails

•	 Asphalt Shingle - Flashed L-Foot - For Bottom Mount or Side Mount 
Rails

Products can be purchased from one of its Wholesale Distributors or 
from the Quickscrews Online Store at www.quickscrews.com.   
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Roof Hooks 
for Tile
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RBI Solar, Inc.

5513 Vine Street

Cincinnati OH 45217

Telephone: 513 242-2051

E-mail: info@rbisolar.com

www.rbisolar.com
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RBI Solar, Inc. is the leading turnkey solution 

provider for solar mounting systems. RBI takes 

single-point responsibility for the entire project 

including complete structural & foundation 

design, engineering, manufacturing, nationwide 

installation, and technical support. Company has 

in-house engineers registered in all 50 states and 

nationwide contractor’s license. RBI Solar engineers 

incorporate and analyze data from available certified 

geotechnical reports, on-site pile testing, wind 

tunnel testing, and all applicable codes and loading 

considerations, when designing the most cost-

effective structure for you. RBI Solar is one of the 

few racking companies in the industry which offer 

all the possible foundation solutions to meet your 

project needs. RBI offers three mounting systems 

ETL Classified to UL subject 2703. 

As an integrated structural specialist in ground 

mount, roof mount, carports, landfill and specialty 

structures; RBI focuses on providing best-in-class 

solar mounting systems and project management 

capabilities to serve it’s customers.

Starting January 2014, RBI Solar has included a wide range of solar carport 
solutions to its product portfolio. RBI Solar is now offering all the protekpark 
products including single slope, inverted and full-coverage designs. 
Leveraging more than eight decades of experience in the commercial 
design-build specialty structures market, RBI Solar works with clients to 
identify the most economical, low maintenance, and robust solar mounting 
structures. RBI solar mounting systems continue to be the best choice for 
highly engineered and robust structural design which is backed by excellent 
end-to-end technical support and a 20-year product warranty. RBI Solar 
is committed to offering a durable, functional, and cost- effective solar 
racking solution. 
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Renewable NRG Systems 

110 Riggs Road

Hinesburg, Vermont 05461

www.renewableNRGsystems.com
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Renewable NRG Systems is an independently 

owned company that designs and manufactures 

decision support tools for the global renewable 

energy industry. The company’s expertise spans 

solar resource assessment, solar monitoring, 

wind resource assessment, and wind turbine 

optimization. Found on every continent 

in more than 150 countries, Renewable 

NRG System’s comprehensive product line 

includes turnkey measurement systems, data 

loggers, sensors, Lidar, and turbine condition 

monitoring systems. See the potential; visit  

www.renewableNRGsystems.com.
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Solar measurement products from 
Renewable NRG Systems deliver the data 
needed to plan and successfully operate 
utility-scale photovoltaic projects – from 
pre-construction resource assessment to 
operational monitoring and forecasting.

Our solar resource assessment systems are 
turnkey solutions for the prospecting and 
formal resource assessment stages of utility-
scale photovoltaic project development. These 
systems deliver accurate, site-specific data via 
an integrated package that is easy to install and 
deploy. All relevant meteorological conditions are 
captured – including solar irradiation, wind speed 
and direction, temperature, and precipitation.

Our Solar Resource Assessment System - 
Photodiode provides excellent measurement 
quality at an affordable price, perfect for early-
stage prospecting or constrained budgets. For 
financeable resource assessment campaigns, we 
recommend the use of thermopile pyranometers 
that are traceable to ISO 9060 criteria. Our Solar 
Resource Assessment System - thermopile 
comes standard with ISO 9060 second class 
pyranometers, but all industry standard 
pyranometers can be integrated with our 
system.

 Well-suited for solar monitoring applications, 
our sensors, data loggers, and met systems 
provide the data needed to maximize the 
performance of every solar project.
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Roof Tech, Inc.

92 Hamilton Drive, Suite A

Novato, CA 94949

http://roof-tech.us

(415) 382-1036   

Takashi Chiyoda, 

General Manager  

taka.c@roof-tech.us

Milton Nogueira Jr., 

Business Development Manager   

milton.n@roof-tech.us
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Roof Tech, located in Novato, California, 

is the first U.S. subsidiary of Yanegiken, 

a Japanese company founded in 1968 

to research and develop new roofing 

technologies. Yanegiken has established joint 

development agreements with some of the 

world’s leading manufacturers of solar power 

systems, including Mitsubishi, Sanyo, Sharp, 

panasonic, and Kyocera. Yanegiken earned 

its IS09001: 1994 Certification in 2000, and 

its ISO14001: 2004 Certification in 2006. Roof Tech Unveil First U.S. Product Line
Unique rail-less PV Mounting Solutions Designed 
in Japan 

For the first time ever, the U.S. market is introduced to a unique line of rail-
less photovoltaic mounting systems designed and developed by Roof Tech, 
a subsidiary of Japan’s leader in roofing technology.   

Mounting Systems Designed Exclusively for Residential Solar Installations

Roof Tech offers two signature products designed specifically for 
installation of residential solar power systems. Unlike traditional pV 
mounting systems, Roof Tech products embody a design esthetic that is 
both pleasing to the eye and environmentally responsible. The product line 
includes:

•	 Roof	Tech	RT-[E]	Mount™ is the compact, elegant mounting bracket 
that attaches anywhere on roof decking. All parts are shipped in one 
box complete with butyl rubber flashing, renowned for its watertight 
performance and durability.

•	 Roof	Tech	U	set	Solar® is a unique frame design patented in the U.S., 
Japan, and other countries. Roof Tech is now seeking partnership 
opportunities with pV manufacturers and large scale residential installers 
who adapt their products to the U set Solar design. 
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SAB North America

344 Kaplan Drive Fairfield NJ 07004

Tel: 973-276-0500

Fax: 973-276-1515

Toll Free: 866-722-2974

Email: info@sabcable.com

Website: www.sabcable.com
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SAB North America is the North American 

sales, distribution, and service center 

of SAB Bröckskes located in Viersen, 

Germany- the leading manufacturer and 

distributor of cables worldwide since 1947. 

We house a wide-ranging line of European 

and Domestic products in stock for 

immediate delivery and have the shortest 

manufacturing lead times in the industry. 

For over 60 years SAB has not only 

provided our customers with a wide array 

of wire, cable, & accessories but also 

impeccable, unmatched service. Call one 

of our representatives or visit our website 

to experience our commitment to solving 

your problems faster than you think.

SAB North America is known in more 
than 40 countries and often specified 
by name. SAB’s adherence to product 
quality has proven itself in thousands 
of the world’s most demanding 
applications. 

Our products are produced at our 
facility in Viersen, Germany ensuring 
a strictly controlled manufacturing 
environment producing consistently 
high quality products. They have been 
intensively tested for over 60 years and 
have proven to have a longer service 
life and are of an overall better quality 
than similar products on the market. 

SPECIALTY: The strength of SAB lies in 
the development and manufacturing 
of special products that meet and 
exceed our customers’ exacting 
specifications. Many capabilities can 
be achieved by selecting different 
combinations of jacketing, shielding, 
conductor, and insulation materials. 
Our competences are extensive 
including various jacketing materials 
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(PVC, Polyurethane, Thermoplastic Elastomer (TPE), 
Silicon, Polypropylene, FEP, ETFE, XLPE) and any 
combination of components such as power, control, 
signal, communication, and coax. Additionally 
adding pneumatic, hydraulic or air hoses are a 
possibility to make any cable perfect for your specific 
requirements.  We have designed more than 2,000 
specialty cables in the past year with great success in 
an assortment of diverse functionalities. SAB’s long 
history of flexible cable manufacturing enables us to 
provide cables for almost any application.

STANDARD: At SAB North America, we stock a 
wide ranging line of European and Domestic wire, 
cable, and cable accessory products available for 
immediate delivery from our location in Fairfield, NJ. 
Our catalog contains a line of cables ranging from 
Flexible Control Cables and Continuous Flex Cables 
to Tray Cables and Halogen-Free Cables to name 
a few. SAB is pleased to offer worldwide approvals 
including UL, CSA, CE, and VDE Certifications to 
most of the product line. 

ACCESSORIES: SAB also offers an extensive 
inventory and product line of high-quality cable 
accessories. The variety of polyamide and nickel 
plated brass Cord Grips, EMC Cable Glands, and 
other accessories complement our flexible control 
and automation cables perfectly.

SERVICE: With unmatched levels of customer 
service and an extensive in-stock inventory, SAB 
North America offers immediate off-the-shelf 
delivery on most of its cables. Specialty cables can 
be designed, manufactured, and delivered in just a 
few weeks.  

For clarifications, details or explanations about any 
of our products and how they can be used in your 
specific applications, give one of our experienced 
Sales Staff a call. 

Visit our website, www.sabcable.com, to experience 
our commitment to solving your problems faster 
than you think possible. 
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Schletter Inc.

1001 Commerce Center Dr

Shelby, NC 28150

www.schletter.us
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Schletter Inc provides innovative solar mounting 

systems and design tools for residential, 

commercial and utility-scale solar projects. 

With 40 years of experience in the design and manufacturing of steel and 
aluminum products, Schletter has three manufacturing facilities in North 
America and prides itself on assembling as much of the system as possible 
before shipping to reduce the amount of assembly in the field. Schletter 
Inc is an independent subsidiary of Schletter GmbH, a German-based 
manufacturer of solar mounting systems. Schletter GmbH is the largest 
provider of solar mounting systems in Europe. With more than 1,500 
employees worldwide, Schletter has offices in the US, Canada, China, 
France, Germany, Great Britain, Greece, Italy, South Korea and Spain.
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Seaward Group USA

6304 Benjamin Road

Suite 506

Tampa, FL 33634

Tel: 813-886-2775
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With over 75 years of experience in all aspects 

of electrical safety testing, Seaward Group USA 

specializes in the manufacturing of electrical 

safety testing and has applied that expertise to 

the Solar Photovoltaic field. 

Leading the way in the development of test 

tools for the renewable energy market with our 

leading Seaward Solar brand aimed solely at 

providing solutions for PV Installers in the USA 

and Canada.

Our product range bears all the hallmarks of 

our expertise and helps installers to quickly and 

easily meet the key requirements of testing 

standards such as IEC 62446, as well as many 

national (NABCEP) and state requirements.

What makes 
Seaward Group a 
Leader?
Seaward has developed the 
most advanced PV Installation 
Test Kit to fulfill every installer / 
commissioning engineers needs 
by keeping up with the electrical 
safety tests requirements in many 
US states. 

The Solarlink™ Test Kit meets 
all of the commissioning test 
requirements of IEC 62446 and 
those of local, national and 
best practice guidelines such as 
NABCEP. It combines the Seaward 
Solar PV150 installation tester with 
the advanced Solar Survey 200R multifunction irradiance / survey meter; 
offering a complete solution to PV installation testing.

The Solarlink™ test kit includes all of the necessary equipment to measure 
the electrical safety and performance of photovoltaic (PV) systems as 
well as capturing real time irradiance and ambient / panel temperatures 
through a wireless RF connection from the SS200R survey meter.

Transforming the way that PV systems are tested, the PV150 replaces the 
three separate instruments which are ordinarily used for commissioning 
tests; combining ground continuity, insulation resistance, open circuit 
voltage, short circuit current, operating current (uses supplied AC/DC 
current) and DC operating power test functions into one handheld unit. 
The kit includes MC4 adaptors (other adaptors available on request) 
which enable safe and easy connection of the tester to the installation PV 
modules, strings or array.
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SIC USA LLC: From phone support and 

diagnostic services to on-site service and 

priority parts replacement, SIC USA has a 

flexible suite of support services specifically 

designed to keep your inverters operating at 

maximum performance.

SIC USA offers 11 power ratings of Satcon® inverters- ranging from 30kW to 1MW 
(UL and Ce Certified) 

Help Desk Technical Support

• Phone support from 08:00 a.m. to 8:00 p.m. EST
• Diagnostic services
• engineering consultation
•  Communication support

All Satcon® system owners may continue to take advantage of our five hour free 
technical phone support through the end of February 2014. Tiered hourly support 
packages are available.  Our staff will troubleshoot and work with you on your 
inverter issues to assist you to make the repair yourself or determine when an  
on-site technician is needed.
 

Onsite Service

• Technical support and services
• parts replacement
• Rapid and cost effective faulty equipment replacement
•  Commissioning and control servicing
• Priority access to Satcon® technical resources
 

Rapid Response Service

• Onsite technical support
• Onsite service personnel dispatched within 24 hours
• 24/7 phone and web-based support

SIC USA LLC     www.satcon.com or www.skwentex.net

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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翰可國際股份有限公司
Skwentex International Corp.

siC UsA LLC    

north America inverter sales,  

Parts and service, distributor

780 montague expressway #104

san Jose, CA  95131

408-456-6779 or toll free: 1-866-925-6971

www.satcon.com

e-mail: sic.usa@satcon.com   

or  sic.usa@skwentex.net
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SimpleRay, LLC

705 Raymond Ave

Suite 220

Saint Paul, MN 55114

Call - 800-952-3235

Fax - 888-265-6375

Sales Inquiries:  sales@simpleray.com

Webmaster:  info@simpleray.com
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SimpleRay: We Simplify Solar

SimpleRay is a one-stop solar distributor. From 

the beginning, the company has partnered 

with the biggest and most respected names 

in the industry, offering competitive prices on 

the latest and highest-quality technology.

Large and small-scale solar installers, as well 

as do-it-yourself enthusiasts looking for parts, 

can expect timely and accurate advice, project 

management and engineering services, as 

well as high-quality after-sales support. 

SimpleRay offers:

Superior Industry Experience 

Technical understanding and regulatory know-how to expeditiously meet 
clients’ needs.

Best Products

Through a strict selection process, SimpleRay offers an extensive line of the 
latest and best solar products to meet the needs of any project.  

Unsurpassed Service

Provides any service necessary to obtain solar permits fast, as well as 
complementary system quotes.

Project Management Services 

Complete engineering with customizable permitting packages including 
three line and site diagrams. 

Electrical diagrams and structural engineering documents to comply with 
local permitting authority requirements.

We are getting better all the time:

SimpleRay has been ranked No. 318 on the annual Inc. 500|5000 List, an 
exclusive ranking of the fastest-growing private companies in America. 
SimpleRay also ranked No. 12 among the top renewable energy companies, 
and fifth among all companies in Minnesota, as measured by Inc. Magazine.

Geoff Stenrick, founder and CEO, encapsulated the 
company’s mission: “We started in 2007 with the 
knowledge that adopting solar for the average 
consumer was still a daunting and intimidating 
endeavor, and we wanted to make it simple. We 
feel the explosive growth over the last several 
years at SimpleRay, and the solar industry in 
general, supports our belief that now more 
than ever people are looking for advice and 
guidance on how to offset their utility use with 
solar.” This is exactly what SimpleRay strives to do 
– make solar simple. 
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SMA America LLC

6020 West Oaks Blvd, Ste 300

Rocklin, CA 95765 U.S.A.

Tel. +1 916 625 0870

Fax +1 916 625 0871

Toll Free 1-888-4SMAUSA

www.SMA-America.com
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SMA America is the U.S.-based 

subsidiary of global pV leader SMA 

Solar Technology AG. SMA is a power 

conversion, energy management and 

service support provider for residential 

through utility-scale photovoltaic 

systems. Currently, SMA is the only 

company that offers off-grid and grid-

tied solar inverters spanning all power 

classes—from residential to utility-scale—

and all module types, resulting in the 

largest solutions portfolio in the industry.

With more than 30 years of 
experience and 30 gigawatts 
of installed capacity, SMA leads 
the industry with unmatched 
technological innovation and 
number one ranked service. The 
same company that introduced the 
industry’s first mass-produced, grid-
tied pV inverter continues to offer 
the world’s most popular inverter 
solutions—including the Sunny Boy and Sunny Tripower lines—and develop 
new innovations for a dynamic market.

SMA’s Sunny Boy TL-US series of transformerless, residential inverters 
include the Secure power Supply function, an industry first. Secure power 
Supply makes it possible for the inverter to provide up to 1,500 W of 
daytime standby power in the event of a grid outage for charging laptops, 
cell phones and more, without the need of additional, costly batteries.

For larger applications, SMA developed the “Q at Night” option for its 
Sunny Central Cp XT inverters and the Fuel Save Solution for hybrid energy 
systems. with “Q at Night,” the central inverter can make compensating 
reactive power available at night, eliminating costs associated with the 
external sourcing of reactive power. Combining diesel and photovoltaics 
into a hybrid system that minimizes fuel dependency, the Fuel Save 
Solution can achieve 60 percent of PV capacity compared to installed 
genset capacity. That means 600 kW of PV power can be installed with 
each megawatt of operating genset power.

New additions to SMA’s top-ranked service portfolio include Grid 
emulation™ and plant-wide O&M plans. Grid emulation allows SMA 
to simulate an independent grid, preparing inverters for service before 
connection to the grid is available and making it possible to bring hundreds 
of megawatts online in a matter of days. Moreover, SMA continues to 
support its customers holistically by leveraging the largest pV inverter-
based service 
organization in the 
world by offering 
essential O&M 
services that provide 
developers, epCs, 
utilities and investors 
with the pV industry’s 
best financial backstop 
and long-term plan 
to maximize system 
performance. 
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SolarWorld Americas

25300 NW Evergreen Road

Hillsboro, OR  97124

503-844-3400

customerservice@solarworldusa.com
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SolarWorld: A Pioneer in Solar Energy

SolarWorld is a solar pioneer, one of the world’s 

largest solar-technology producers and the 

largest U.S. solar panel manufacturer for more 

than 35 years. In its technology, manufacturing, 

performance, service and environmental track 

record, the company is a solar industry leader.

SolarWorld dedicates itself exclusively to the business 
of solar energy. It combines all stages of the photovoltaic 
value chain, from the raw material silicon to turn-key solar power plants, 
so that it can uphold high quality and environmental standards at every stage. 
SolarWorld operates factories in the United States and Germany as well as sales 
offices in all of the world’s solar markets, providing top quality commercial solar 
power, solar systems for government, as well as solar panels for homes.

At its U.S. headquarters in Hillsboro, Ore., the company operates the equivalent 
of four production plants on a 103-acre campus, maintaining 500 megawatts 
worth of photovoltaic cell production capacity. Production from that site supplies 
demand not only in the United States but also in Canada and Latin America. 
The location also houses its commercial hub, providing sales, marketing and 
distribution for all three markets in the Americas.

SolarWorld manufactures crystalline silicon ingots, wafers, cells and panels 
for grid-tied and off-grid power generation. The company supplies a network 
of authorized installers and distributors as well as providing engineering, 
procurement and construction services for utility-scale projects. 

The main building blocks are high-performance monocrystalline and 
polycrystalline Sunmodule solar panels and custom-designed system solutions. 
SolarWorld’s system solutions enable installation firms to offer reliable, cost-
effective systems featuring tailor-designed solar arrays along with all system 
components, delivered directly to end consumers.

By providing installation training, design services, sales leads as well as 
photovoltaic products, SolarWorld’s partner programs helps small businesses 
enter the fast-growing industry. Experienced installers can become SolarWorld 
Authorized Installers, a select group of high-volume partners whose alignment 
with SolarWorld entitles them to product discounts, access to SolarWorld 
Financial Solutions and the highest level of sales and marketing support. 
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Solect Energy

89 Hayden Rowe St, 

Hopkinton, MA 01748

(508) 598-3511

www.solect.com
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Solect Energy Development is a full-service 

solar photovoltaic (pV) project developer 

based in Massachusetts, delivering smart 

solar solutions to help businesses and 

organizations reduce energy costs. As an 

industry leader in commercial solar energy, 

Solect takes a practical approach to the 

development, installation and on-going 

support of each system. we partner closely 

with our customers, providing strong financial 

insight and solar technology expertise to 

optimize their investment while creating a 

positive impact on the environment.  Solect 

currently has installed 10.5 MW (megawatts) of 

commercial pV systems, with a primary focus 

on commercial, light industrial and institutional 

properties in New england.

Smart Solar. Smart Business.™
Solect energy Development is a leading commercial solar installer in Massachusetts 
with over 10.5 MW of solar energy installed, totaling over 70 projects. Our 
team leverages over 75 years of experience in finance, regulatory and policy 
management, engineering  & operations, and solar technology expertise to deliver 
smart solar solutions to help businesses and organizations reduce energy costs.

Our focus is on establishing meaningful partnerships. Solect owns and operates 
several solar pV systems and we understand what it’s like to go through the 
financial and installation process firsthand.  This unique perspective allows us to 
properly assess a project’s feasibility from the customer’s point of view, ensuring 
that it’s in the best interest of our customers and community. Our collaborative 
and practical approach of developing “smart solar” solutions ensures simplified 
and reliable results that best fit our customers’ needs, and has earned Solect a 
reputation for integrity and quality. 

We’re committed to advancing the solar industry through education. Solar 
incentives and regulations are constantly changing and are often complex. Solect 
makes the process of installing solar easy to understand, and our customers tell us we 
do a great job at simplifying the economics of solar.  Our team frequently provides 
classroom education at the college and high school levels and hosts webinars to 
advance the understanding of the technical and financial aspects of solar pV.

Community is important to us. Solect donates solar systems, goods and services 
to support several local non-profits and charities.  In addition, we’re committed 
to building a culture of 
excellence through the 
development of our 
employees and creating 
a work environment that 
inspires innovation and 
teamwork.
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Solectria Renewables, LLC

Headquarters

360 Merrimack Street

Lawrence, MA 01843 (USA)

tel (978) 683-9700

fax (978) 683-9702

inverters@solectria.com
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Solectria Renewables is a leading U.S-based 

grid-tied PV inverter, string combiner and web-

based monitoring manufacturer for residential, 

commercial and utility-scale solar projects. 

Solectria’s wide range of products include 1.8kW 

to 750kW grid-tied inverters for systems 1kW to 

multi-MWs. Solectria is backed by over 25 years 

of power electronics and inverter experience.  

All of Solectria’s three-phase commercial and 

utility-scale inverters are made in the U.S.A.  PV 

System owners, developers and EPCs rely on high 

performance, reliability and bankability of Solectria, 

its broad range and their robust Operations and 

Maintenance (O&M) services. Solectria offers its 

customers the most competitive levelized cost of 

energy (LCOE) and highest efficiency products in 

the PV industry today.

Why we’re a leader in Solar
Solectria Renewables has been in the power electronics and inverter industries 
since 1989. The Company is one of the most established and consistent  inverter 
manufacturers today with over 7 years of consecutive profitability, and greater 
than 90% CAGR in megawatts delivered over the past 7 years,.  It continues 
to be at the forefront of the solar market in product introductions, advances 
and project successes.  Since 2009, the Company has grown its U.S.-based 
employees more than seven times  and its manufacturing space has expanded 
by more than 15x. Solectria Renewables is a Certified Woman-Owned Business.

Solectria has always focused on customer needs, increasing system reliability, 
serviceability and reducing total installed cost and labor at PV job sites. Solectria 
is the only company with a sealed power stage, which is easily field swappable. 
Its inverters have the highest peak and CEC efficiencies in the industry and 
are extremely customizable (the PVI 50-100KW inverters have over 500 ways 
they may be customized from monitoring to subcombiners to enclosure and 
beyond).  Solectria inverters integrate some of the most advanced inverter 
technologies and offer advanced grid control features demonstrated by our 
research partnerships with EPRI and the DOE.

Solectria offers one of the most comprehensive product suites today,  ranging 
from 3kW single phase inverters through multi megawatt solar stations with 
integrated medium voltage transformers. All of Solectria’s three-phase central 
inverters are MADE IN THE USA. One size inverter doesn’t fit all PV systems, but 
one inverter company does.
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Sollega Inc. 

2588 Mission Street, Suite 210

San Francisco, CA 94110

(855)725-RACK 

www.sollega.com
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Sollega Inc., is a leading solar pV racking 

manufacture specializing in ballasted 

commercial flat-roof and ground mount 

racking solutions since 2009.   Our mission is 

to provide the easiest to install and most cost 

effective solar pV mounting solutions available.  

Our goal is to enable the installation of solar pV 

on every suitable flat surface in the world. 

The FastRack FR5 and InstaRack IR10 are the first truly universal one-
piece modular mounting systems engineered to mount all 60,72,96 
and 128 cell modules.  Our innovative, lightweight, stackable designs 
are efficient to ship, quick to stage and install.  All racking arrives ready 
to install with no assembly required.   All  module attachments are 
top down for ease of installation.  Full engineering support services 
provided, including layouts, ballast and optional anchoring.   Our 
Racking is atmospheric boundary layer wind tunnel tested, ASCE 
7-10 compatible, and incorporates UL 2703 approved bonding. 
Manufactured in the US, utilizing recycled HDPE plastic enhanced with 
ultra-violet (UV) inhibitor, Sollega provides an industry leading 25year 
warrantee.
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Solmetric Corporation 

117 Morris Street, Suite 100 

Sebastopol, CA 95472 USA 

Tel: +1 (707) 823-4600 

Fax: +1 (707) 823-4620 

Toll-free in US: +1 877-263-5026 

email: info@solmetric.com 

Web: www.solmetric.com
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Solmetric is the leading 

test and measurement 

company in the solar 

industry.

Solmetric’s award-winning SunEye 
has become the industry standard 
tool for shade analysis and made 
Solmetric the world leader in shade 
measurements. Our PV Designer 
software enables installers to quickly 
and easily design residential PV 
systems. Our PV Analyzer is the 
leading US I-V curve tracer used 
for field verification applications 
such as commissioning, auditing, 
and troubleshooting of PV arrays. 
It is recognized as the fastest and 
most accurate field testing device 
on the market. Solmetric’s top-
notch engineering and management 
team is committed to producing 
the highest quality products. Our 
background includes extensive 
experience in the solar installation 
industry and in the development 
of high precision test and 
measurement tools.
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SST Solar USA & Aerocompact®

15979 N. 76th Street, Suite A

Scottdale, AZ 85260

www.sst-solar.com
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SST Solar USA Inc. is a unique company, 

manufacturing the leading edge in technology 

and design for all the worlds pV needs.

We are specialized in PV Mounting Systems, such as our unbeatable 
ballasted Flat roof solution Aerocompact®, which is available in a south 
and east-west facing version. Aerodynamically designed, wind tunnel 
tested up to 150 mph, ETL on UL 2703 tested, lowest Material count and 
best Shipping methods, and the fastest Installation in the current Market

SST creates long-term solutions based on innovative ideas for 
commercial Customers. We apply our comprehensive knowledge 
of products and production methods to all aspects of design and 
development. SST spells the difference...

SST seeks to convince the business community that efficient energy 
use and an increased use of solar energy will protect primary energy 
resources and reduce the burden created by the use of non-renewable 
types of energy.

please find more Information and our mounting videos at  
www.sst-solar.com and www.aerocompact.com.
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Sunmodo Corp.

1905 E 5th Street, Suite A

Vancouver, WA 98661

Phone: (360) 844-0048

Fax: (503) 863-3878

www.sunmodo.com/
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SunModo Corp., a Washington based solar 

panel mounting company, was formed with 

the mission of driving down the total cost of 

installation through product innovation and 

system integration.  Founded by highly skilled 

engineers, SunModo develops, manufactures and 

sells innovative solar panel mounting solutions 

(structural BOS) to residential solar system 

contractors, commercial installers, industrial 

system integrators, and PV distributors in North 

America.  From its inception, customers quickly 

recognized SunModo as a trusted provider of 

high quality products and services that make 

installations faster and more cost-effective.  

In addition, SunModo prides itself in offering 

affordable engineering service including 

complete system design, permitting documents 

and custom engineering, all with the intention to 

make installer’s job easier.

Product Innovation

True leaders innovate.  Innovation, however, requires a significant 
commitment of resources to create the absolute best solutions.  At SunModo, 
we are committed to design innovative solar mounting products that minimize 
the total cost of installation in a smarter and more cost effective way.

Our best-selling Ez Roof Mount kit is the perfect example of working closely 
with our customers to find the best flashed mount solution for composite 
shingle roofs.  Because of its innovative and cost-effective design, the product 
has become an all-time customer favorite.  After many years of extensive 
research and development, what began with a clean sheet of paper evolved 
into the next generation of full line solar racking solutions, both residential and 
commercial. 

With a mission to drive down the total cost of racking through product 
innovation and system integration, we strive to design better, simpler, and 
more cost-effective systems.  Our new Pylon rail-less mounting system uses 
significantly less material than a traditional system and thus dramatically 
reduces installations costs.  This groundbreaking system provides self-
grounding and bonding as well as built-in wire management.  Aesthetically 
pleasing, the Pylon rail-less system offers clean mounting, with staggered and 
tapered module layouts available. In addition, the system is compatible with 
standard panel frames.

Going the extra mile means leading the way for innovation and setting the 
industry standard.

Customer Satisfaction

We regularly survey our customers to determine what we are doing right and 
what could use some improvement.  By constantly listening to 
feedback from customers, we are continually exploring 
ways to improve our racking products to reduce 
installation time and materials, thus 
minimizing the system’s total costs. 

Our customers report that SunModo 
provides them the best value racking 
solution and complete customer satisfaction 
experience compared to competing solutions.  
By providing innovative and cost effective racking 
products and value added service, we are able to 
help customers save on the total cost of racking 
and increase profit margin. 
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Talesun Solar USA, Ltd.

111 W. Saint John Street, #900

San Jose, California 95113

Office: 1.800.276.0823; 

Direct Line: 408.912.2902

www.talesunusa.com
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Talesun Solar is recognized for consistently 

producing industry-leading quality in their 

photovoltaic modules manufactured in the 

world’s largest, fully automated solar module 

production facility (2,260,000 square feet).

Talesun Solar’s high-tech, systematic production process earned the 
VDE Quality Tested Certification in 2012, a prestigious award given to 
solar modules that pass a test approach well beyond existing standards 
with emphasis on a higher degree of reliability and quality in the modules.
Developed by the VDe Institute, in partnership with Fraunhofer-ISe, the 
program tests modules randomly pulled off production lines quarterly 
and are credited as best-in-class industry practices. To find out more 
about Talesun Solar modules, please email us at Sales.USA@talesun.com 
or visit our website at www.talesunusa.com
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terrafix

Eastern United States: 

Zachary Easoz 

724-249-4016 

zachary.easoz@terrafix.com 

 

Western United States: 

Isaac Freed 

707-529-7475 

isaac.freed@terrafix.com
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terrafix was founded in 2004. The core 

business of the company is the manufacturing 

and assembly of foundation solutions and 

racking systems for ground-mounted solar 

projects.  The terrafix Earth Screws are suitable 

for any soil type - from sand to rock and have a 

special patent for the cone forming.

In 2008, terrafix added racking substructures to their offering. The 
racking substructures are standardized and available in layouts 
from 2-row vertical (portrait) up to 8-row horizontal (landscape). In 
2012, further solar structures were added to the terrafix product line 
including carports and windmill tower. The latest company innovation 
is the Contour Track, which is the only single-axis solar tracker able to 
follow the existing terrain.

Now Terrafix is able to provide the PV industry with the most cost-
effective, innovative system solutions and with more than 800MW 
installed worldwide Terrafix is your strong and reliable business partner 
for the successful realization of your utility-scale solar projects.
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Trim-Lok

1-888-Trim-Lok (874-6565)

www.trimlok.com
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Trim-Lok Inc. is well recognized and respected 

as a leader in the manufacture of top quality 

trims and seals. Trim-Lok provides high quality, 

superior service and competitively priced trim & 

seal products. Trim-lok produces UL component 

recognized Rubber Seals. Trim-Lok brings the 

most experienced team in the industry toward the 

development of custom fabricatedsolutions across 

all of the industries it serves. 

Trim-lok’s product development assistance unifies 

industrial design, engineering rigid prototyping and 

manufacturing to serve their customers. Trim-lok’s 

product development team brings high caliber 

mechanical design, excellent materials knowledge, 

and strong manufacturing expertise. 

All of our processes involve continuous 

improvement and our employees are recognized for 

their contributions to this end. All aspects of Trim-

Lok from custom design to engineered solutions to 

on-time deliveries are centered around keeping the 

customers satisfied is our highest priority.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE

Trim-Lok, Inc. manufactures custom 
rubber and plastic extrusion parts for over 
20 different industries (RV, automotive 
aftermarket, marine, heavy equipment, 
machinery, etc…).  The company has a 40 
year track record of producing high quality 
products, on-time delivery, fair pricing, and 
highly skilled employees.  Trim-Lok is ISO TS 
16949 certified for automotive supply which 
assure its customers that parts will be made to 
specification, on-time, with 100% traceability.

Trim-Lok works with all kinds of rubber and 
plastic materials including dense and closed 

cellular sponge EPDM, Silicone, Nitrile PVC, dense Neoprene, rigid and flexible 
PVC, ABS, PP, PE, TPO, TPE, TPV and TPR.  Our extrusion lines provide the 
flexibility to run single material extrusion 
as well as multi-material extrusion (co-
extrusion). 

Trim-Lok was founded in the late 1960’s 
starting with an innovative coextruded trim 
piece used on motorcycle helmets.  Using 
a proprietary process to slit, stamp and 
coin steel and/or aluminum, these strips 
get coextruded with flexible PVC and roll 
formed. Recently, we have taken that same 
inventive approach to solving problems in 
the RV industry.

Our mission states, “To be the leader and 
trusted supplier of choice for innovative 
Trim and Seal solutions”.  Trim-Lok goes 
above and beyond the normal supplier 
service requests.  we like to deliver a 
full service “solution” to our customers.  
That means performing the following: 
onsite customer reviews of the problem, 
engineering design & development using the latest in 3D CAD software and 
FeA, reverse engineering as required, utilizing state of the art rapid prototyping 
techniques, internal lab testing of the desired specifications, specific 
selection of materials to match the customers’ requirements, 
onsite fit trials of first articles, and more! Trim-Lok 
provides a personal hands-on approach 
to every customer. That is 
why our custom 
business growth 
has been in the 
double digits over 
the last few years.
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Unirac, Inc.

1411 Broadway Boulevard NE

Albuquerque NM 87102-1545 USA

Telephone: 505-242-6411

Fax: 505.242.6412

www.unirac.com

»

2 0 1 4
Unirac is the leading manufacturer of PV 

mounting systems in North America. Have 

confidence with our proven track record of 

performance with over 2GW of experience 

since 1998. Altogether we bring more than 

a quarter of a million installations’ worth of 

knowledge to your project. Unirac is a Hilti 

Group company, a worldwide leader in the 

construction equipment industry.

We provide the best mounting solutions to our customers through high quality, 
competitively priced products, responsive customer support, industry leading 
engineering services and excellence in supply-chain management.

UNMATCHED EXPERIENCE

QUALITY PROVIDER

PERFORMANCE ENGINEERING

AUTOMATED DESIGN TOOLS

PERMIT DOCUMENTATION

ROOF MOUNT SYSTEMS

SM | SOLARMOUNT is the industry standard mounting system with the largest 
number of installations in the marketplace. Provides versatility, ease and speed of 
installation for flush-to-roof or tilt configurations on all types of roofs. Rigorously 
tested and evaluated by IAS-accredited third party testing firms for compliance with 
building codes and standards for easy permitting.

SF | SUNFRAME is a shared rail system with gap-free rows that boast a sleek design. 
The superior aesthetics are valued by homeowners and architects for residential and 
light commercial applications.

RM | ROOF MOUNT introduces the Power of Simplicity to the ballasted flat roof 
solar industry. The system consists of only two major components, minimizing 
preparation work and install time. Seamlessly design around roof obstacles, support 
most framed modules and bond the system with just the turn of a wrench.

GROUND MOUNT SYSTEMS

GMS | GROUND MOUNT STEEL evolved from over 10 years of experience in the 
fixed ground mount market to meet a variety of project requirements. Powerful 
light gauge structural steel components yield low material costs. Extremely low 
total installed costs are achieved through Unirac’s innovative project construction 
methods with pre-assembled components.

GMT | GROUND MOUNT TRACKER saves time and money on the job site. 
Prefabricated components and pre-panelization of module tables enable parallel 
construction to decrease total construction time by 25%. Features like slip-on Teflon 
bearings and beam clips eliminate field welding for ease of installation with fewer 
inspections.  GMT’s moving components incorporate proven technologies trusted 
over years of operation under harsh environments, high cycles, and dynamic loads.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]
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Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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USA- Upsolar America Inc.

Transamerica Pyramid Center, 45th Floor, 600 

Montgomery St. 

San Francisco, CA, 94111

Tel: +1 (415) 814 9960

Fax: +1 (415) 685 4527

www.upsolar.com/usa/

»

2 0 1 4
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Upsolar develops and produces high quality 

solar pV modules, offering the best quality-to-

cost ratio on the market and ensuring a secure 

long-term investment for its customers around 

the world. with offices across europe, China, 

Japan, Australia and the Americas, Upsolar’s 

expert team is heavily entrenched in both 

established and emerging pV markets to help 

accelerate solar energy adoption across all 

regions with significant growth potential. 

At the heart of Upsolar’s operations is a 
commitment to R&D, supported by a state-
of-the-art facility in Shanghai, which helps the 
company stay ahead of the demand curve and 
offer innovative, tailored pV technologies to 
meet the varying performance and aesthetic 
needs of its global customer base. Upsolar works 
with expert manufacturing partners in Asia, 
europe and the Americas; this flexible, asset-light 
manufacturing model enables the company to 
quickly adapt to global policy shifts and ensure consistent, timely production without 
major capital expenditures or large inventories. Upsolar can offer its customers Made 
in Taiwan and Made in North American manufacturing capabilities.

Upsolar offers some of the most forward-thinking products 
on the market. The company’s smart modules, which boost 
efficiency and enable flexible system design, feature embedded 
intelligence from leading power optimization technology 
providers Tigo Energy and SolarEdge. In 2014, the company 
will also introduce back-contact modules that improve the 
efficiency of traditional products by as much as two percent. All 
Upsolar products are backed by industry-leading product and 
performance guarantees to ensure superior performance over 
the lifetime of each system. 

Upsolar also lends its expertise to third 
parties in the areas of O&M, project 
development and project financing. By 
leveraging its relationships with installers, 
Upsolar has been able to facilitate over 
10 MW of projects in Europe through its 
project development arm. The company 
has also begun to offer financing 
solutions directly to customers to free 
up capital for projects. Upsolar recently 
became the first module supplier to 
launch a rooftop leasing program in France, which enables French homeowners to 
earn additional income by leasing the space on their rooftops for solar pV systems. 
Upsolar also offers a turnkey financing solution for residential and commercial 
customers in Italy. 

Upsolar champions sustainability through a number of environmentally focused 
initiatives, and was one of the first module manufacturers to complete a 
comprehensive life cycle assessment to determine the true impact of its products. 
In 2013, Upsolar was named one of the most sustainable solar module producers 
in the world, ranking in the top five on the Silicon Valley Toxics Coalition’s Solar 
Scorecard. The company performed exceptionally in a variety of categories 
assessing net environmental impact, with perfect scores in the areas of module 
toxicity and biodiversity.

Since its founding in 2006, Upsolar has developed a diverse set of products and 
services to meet the needs of its global customer base. By championing solar 
energy through social media, pushing the industry towards meticulous production 
standards and leading through example with environmentally sustainable operations, 
Upsolar continues to further its mission to expand global pV adoption.

For more information, please visit www.upsolar.com.

LEADERSHIP[ l e a d e r s h i p  i n  s o l a r  e n e r g y ]

AdverTISeMenT

solarpowerworldonline.com/leadership

Voting for this company will identify it as a 
leader in the solar power industry.

VOTE ONLINE
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Ponding Pump Runs On Solar

Solar Roof Pumps
www.SolarRoofPumps.com 

The Roof Sentinel II ponding pump is 

equipped with smart chip technology, 

a proprietary 20-watt solar panel and 

battery backup. Made in the United 

States with aircraft-grade, spun-

formed, aluminum construction, the 

device pumps water in any weather. 

Roof Sentinel II protects roofs from costly 

repairs thanks to leaks and sagging under 

heavy weight. It also assists traditional drainage 

systems in the event of severe storms. No 

electricity is needed, and no holes in the roof are required.

Russellstoll Interconnection Systems 
And ABB Join Product Lines

Thomas & Betts 
www.tnb.com

Russellstoll Interconnection Systems by Thomas & Betts (T&B) has combined 

its product line with the ABB Industrial Plugs and Sockets series. The 

consolidation creates a wide selection of explosion-proof, heavy- and 

light-industrial, moisture- and corrosion-

resistant plugs, sockets, connectors 

and receptacles, which range from 20 

to 600 amps. T&B’s proprietary pin-

and-sleeve products will be branded 

as Russellstoll Interconnection 

Systems. ABB Industrial pin-and-

sleeve products, also known 

as IEC Plugs and Sockets, in 

reference to their compliance 

with IEC 60309 standards, 

will retain ABB’s brand. 

Optimizers For 
High-Power 
Modules

SolarEdge
www.SolarEdge.com

SolarEdge has introduced its next 

generation of power optimizers, the 

P Series. Offering the benefits of 

existing optimizers, such as added 

energy, flexible design, module-level 

monitoring and safety, the P Series 

is designed for the next generation 

of high-power modules, improved 

inventory management and faster 

installation. The optimizers are installed 

using a single mounting screw, 

reducing installation time and mounting 

hardware. The P Series matches 60-, 

72- and 96-cell crystalline PV modules, 

as well as two 60-cell PV modules 

connected in series.
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BusBar For Fuses Up To 30 Amps

Woehner
www.woehner.com

The AMBUS EasyLiner BusBar mounted 10x38 fuse holder 

(AEL10x38/PV) offers a UL4248-18 listing for 10×38 fuses as large 

as 30 amps. The AEL10x38/PV’s enhanced design boosts system 

safety and provides significant material, space and labor savings to 

North American solar combiner box and inverter manufacturers. It 

is designed specifically for manufacturers who build to the UL1741 

standard and require a mounting and current-combining provision 

for PV-rated UL2579 fuses.

Plug Patches Unused Holes

Allied Moulded Products
www.alliedmoulded.com 

The ULTRAPLUG Hole Plug assembly creates a self-centering, 

anti-rotational plug that ensures quick, one-person assembly 

and installation. The plugs fit a range of hole sizes, without the 

use of restrictive and unreliable plug centering spacers, and are 

available in a corrosion resistant polycarbonate material with 

a neoprene/EPDM gasket. The hole plugs are molded in two 

colors: RAL 7035 (light gray) to match the industry standard for 

most nonmetallic enclosures and ANSI 61 (dark gray) to match 

the industry standard for painted carbon steel enclosures. Plugs 

can be used with holes ranging from 1/2” to 4 3/4” in size. The 

plugs maintain applicable NEMA, UL and CSA enclosure ratings.

Keep Power During Outages

Day & Night Solar
dayandnightsolar.com

Day & Night Solar’s (DNS) Sun Commander Series 8000, 

a solar photovoltaic mobile electric generator with on-

grid and off-grid capabilities, can provide power before, 

during and after a power outage. The frame is formed from 

polyurethane composites, which decreases the generator’s 

weight by a half-ton. The generator can be deployed in 

under an hour and pulled behind a standard pick-up truck 

to the site. The solar array consists of 36 240-watt all-glass 

panels, creating a total DC system size of 8.64 kW.
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Apply. Be ReCOGNIZeD. Celebrate!

Solar Power World Is Accepting Applications For

Honorees Will Be Invited To Celebrate In Las Vegas
During The Solar Power International Convention
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     www.multi-contact-usa.com 

Advanced Contact Technology

MC4 stands for Multi-Contact ø 4 mm Connector
Multi-Contact’s MC4 photovoltaic connector is the global industry standard and your trusted solution for your PV needs.  The 
MC4 is now rated up to 1000 V UL and is available for 8 AWG cable configurations.  MC4-EVO 3 is fully compatible with our 
MC4 connectors and is the only solution rated at 1500 V TÜV safety class II.   Multi-Contact connectors are characterized by low 
contact resistance and unrivaled long-term reliability thus optimizing profitability.  For safety and compliance, MC4 connectors 
do not cross-mate with connectors from other manufacturers.  Rely on the original!

Contact us today!  +1 (707) 838-0530  usa@multi-contact.com   www.mc-pv-portal.com

Visit us at:  Intersolar North America  July 8–10, 2014  San Francisco, CA  Booth # 9123  

                                                

Solar line
Connectors for Renewable Energy

Multi-Contact PV Connector Solutions

MC4 MC4-EVO 3
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