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Westwood Professional Services selected Unirac, Inc. 
to supply an ISYS Roof Mount (IRM) custom-racking 
solution for the recently completed 600kw solar array 
atop the Minneapolis Convention Center. The array 
consists of 2,613 PV modules that produce approximately 
750 MWh of electricity per year. This system is one of the 
largest PV solar installations in the upper Midwest, as 
well as one of the largest commercial rooftop systems to 
feature a 30° tilt.
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editor's note

news bites

TO BeGin This issue, we at North American Clean Energy 
offer our thoughts and prayers to all of those affected by 
the March 11th 9.0-magnitude earthquake and following 
tsumani in Japan. Despite watching the press coverage 
and hearing the statistics, the impact is unimaginable. 

Considered Japan’s worst natural disaster and the world’s 
most expensive natural disaster on record (with estimates 
at over $300 billion worth of damage), there aren’t words 
to accurately describe the devastation or account for the 
lost lives. As of press time, the death toll was at 14,435 peo-
ple, according to The National Police Agency, with another 
11,601 people unaccounted for. Approximately 130,000 
survivors are staying in 2,300 shelters across the country.

From lost family members, children, and friends to missing neighborhoods, homes, busi-
nesses, and even electricity (the disaster knocked out at least 15,000 megawatts of electricity 
generating capacity, which is greater than the total summer peak demand for all of New York 
City*)—not to mention the fear of radiation from the Fukushima nuclear plant—many there 
are still struggling with shortages of basic necessities. Some estimate it will take five years 
or more to fully rebuild Japan. As days turn to weeks, and weeks to months, the country 
will continue to need help. From the American Red Cross (www.redcross.org; or make a $10 
donation to support relief efforts to Japan Earthquake and Pacific Tsunami by texting RED-
CROSS to 90999), to Global Giving (www.globalgiving.org), to Save the Children 
(www.savethechildren.org), there are various organizations set-up to accept donations.  

Aside from uniting communities and countries through acts of compassion and support, 
perhaps the only good that comes from disaster is the necessity and ability to build anew. 
Japan is not new to natural disaster and, with strict building codes, had previously invested 
enormous resources into protecting their buildings and structures from earthquakes and 
tsunamis. Experts believe this preparation actually saved many lives despite the recent 
devastation. 

With the need to rebuild once again comes the opportunity to build even better. Rebuild-
ing efforts call for new investments, purchases, and labor, which may boost the Japanese 
economy. This could result in a boost for clean energy, as well (and already has for some 
stocks). According to the Nautilus Institute for Security and Sustainability, deploying a mix 
of renewables and energy efficiency could also result in Japan’s need for electricity being met 
three years earlier than through nuclear and conventional fossil fuel power (*source:  
www.grist.org | www.nautilus.org). 

Recent reports seem to echo this perspective, maintaining Prime Minister Yukio Hatoy-
ama and US Energy Secretary Steven Chu agreed to reinforce cooperation in developing tech-
nologies to generate solar power and other clean energy sources in Japan. It will be interest-
ing to see what the future holds, and we certainly hope for the best. 

This issue, we look at socially responsible investing, wind energy project finance, geoex-
change systems, and the potential of pumped storage hydropower. We also present our 2011 
BioPower Buyers Guide, and much more. Thanks for reading!

   Michelle Froese

renewable Energy: Facts and 
Fantasies 
The number one best-selling energy book on Amazon in 2010, “Re-
newable Energy Facts and Fantasies,” is now available—free. Author 
Craig Shields is offering his book online as an e-book, and at no charge. 
Why? “Simply to create a broadspread understanding of the issues,” 
according to Shields. Based on interviews with 25 of the world’s top re-
searchers, authors, and analysts, delve into the myths and “tough reali-
ties” that currently affect the world energy industry.  

“All of us—well, almost all of us—want clean energy. Whether our 
concerns are healthcare issues caused by emissions, enriching terrorists, 
military conflicts, social chaos and injustice, global climate change, or 
other forms of long-term environmental damage, there is no doubt that 
we need to put an end to our reliance on fossil fuels. But it’s just not 
that easy,” explains Shields. “We would do well to understand the reali-
ties if we are to have informed, relevant discussions as to what we must 
do as a nation—and as a civilization.”
Get your copy at http://2greenenergy.com/renewable-energy-facts-fantasies.

How solar Pv impacts home 
sales
New research finds strong evidence that homes with PV sys-
tems sell for a premium over homes without solar systems. 
Findings from the Lawrence Berkeley National Laboratory’s 
study indicate that homes in California, which include PV in-
stallations, sold for a premium of approximately $3.9 to $6.4 
per watt. The finding corresponds to an average home sales 
price premium of approximately $17,000 for a relatively new, 
typical-sized PV system. 

“Installing solar reduces ownership costs and increases resale 
value. Now that’s a value proposition,” said Adam Browning, 
executive director of the Vote Solar Initiative. 

“Families across the country are turning to solar energy to 
cut their electricity bills and add value to their homes,” added 
Tom Kimbis, The Solar Energy Industries Association’s (SEIA) 
director of Policy and Research. “The Lawrence Berkeley study 
shows that solar can be a solid investment for homeowners 
and a revenue generator for homebuilders. This report adds to 
previous findings that homes with solar sell faster than those 
without it."

This was the first research to collect and analyze data on the 
existence and extent of residential PV sales prices impact across 
a large number of homes and over a wide geographic area.

The report, “An Analysis of the Effects of Residential Photo-
voltaic Energy Systems on Home Sales Prices in California,” can 
be downloaded from http://eetd.lbl.gov/ea/ems/re-pubs.html.
seiA | www.seia.org

Funding for biomass r&d 
To support President Obama’s goal of reducing America’s oil imports by one-third by 2025, the US De-
partments of Agriculture (USDA) and Energy (DOE) jointly announced up to $30 million over three to 
four years that will support research and development in advanced biofuels, bioenergy, and high-value 
biobased products. The projects, funded through the Biomass Research and Development Initiative, 
will help create a diverse group of economically and environmentally sustainable sources of renewable 
biomass and increase the availability of alternative renewable fuels and bio-based products. Advanced 
biofuels produced from these projects are expected to reduce greenhouse gas emissions by a minimum of 
50% compared to fossil fuels and will play an important role in diversifying America’s energy portfolio.   
us DOe | www1.eere.energy.gov/biomass



C

M

Y

CM

MY

CY

CMY

K

AD20110331_GT30_10.875x13.5_NACE_a129v.pdf   1   3/31/2011   11:58:16 AM

http://www.schneider-electric.com


8 MAY/JUNE 2011   nacleanenergy.com

Traditional project financing structure
In a traditional project financing structured to monetize tax incentives (such as the in-
vestment tax credit and bonus depreciation for renewable energy projects), the developer 
shares ownership in the project venture with tax equity investors, seeking to offset profits 
from other unrelated business. Herein, a developer and tax equity investor purchase in-
terests in a joint venture created to own the project assets, and take on long-term, non-
recourse debt from lenders. The project assets serve as collateral for the debt. In a wind 
deal, the project assets typically include: wind turbines and related electrical equipment; 
long-term agreements for the sale of power; possibly its monetizeable renewable energy 
attributes (renewable energy credits); and, all project cash flows and rights to the real 
property on which the turbines are installed.  

In the finite period during which a wind project provides a tax shield, the tax equity 
investor is allocated a large majority—often over 90%—of the project’s income, loss, and 
tax attributes. After the investor earns a specified rate of return from cash distributions 
and tax allocations, the ownership of the joint venture “flips,” so the developer holds 
90% or 95% of the ownership interests with the tax equity investor’s stake reduced ac-
cordingly. After the flip, the developer often retains an option to purchase the tax equity 
investor’s remaining interest at fair market value, which can be exercised at pre-deter-
mined times.

Sale leaseback structure 
In a sale leaseback transaction, a tax-advantaged equity investor buys a qualifying wind 
facility from a developer, and immediately leases the facility back to the developer or to a 
special purpose vehicle owned by the developer. The lessee must pay fixed rent (or a fixed 
termination value) to the investor/lessor for the term of the lease. The lease payments are 
typically due come “hell or high water,” despite any glitches in the project’s performance 
or force majeure events. The developer lessee bears all of the operating costs, which are 
typically paid ahead of rent. At the end of the lease, the investor/lessor still owns the 

facility, but the developer/lessee usually retains an option to buy it from the lessor at fair 
market value. 

In a deal that uses either the cash grant or a tax incentive, like the federal investment 
tax credit, fixed rent payments offer the prospect of predictable long-term revenue for the 
equity investors. This can expand the pool of institutions attracted to the transaction, in-
cluding those that wouldn’t normally purchase membership interests directly in a project 
venture. For a project developer, the risk of defaulting on loans may increase due to the 
rigidity of the lease payments to the lessor. The upside is the project developer immediately 
captures any profits that rise above those lease payments. To manage fluctuating revenue 
flows that mirror the natural intermittency of wind, leveraged leases in wind financings 
can be structured with quarterly or semi-annual rent payment periods, and built-in cash 
reserves to be funded during high-production times.

Due to the regulations governing use of federal renewable energy incentives, a lease 
structure can lend some extra flexibility in timing. A sale leaseback transaction can close 
up to 90 days after the facility is placed in service and still receive the cash grant or in-
vestment tax credit; whereas, a traditional “partnership flip” tax equity investment must 
achieve financial close before the facility is in service. The sale leaseback structure also al-
lows a project to be up to 100% financed by a combination of tax equity in the lessor and 
debt; but, in a partnership, the developer often must fund a portion of the equity interests. 

For developers applying for a cash grant, another benefit of this structure is the value 
of the property that forms the basis for the grant amount, which is the independently ap-
praised fair market value of the facility when transferred to the lessor, rather than its origi-
nal cost basis. Once a project has been packaged by the developer and sold to the lessor, the 
eligible cost of the facility becomes the price of the whole package. If the fair market value 
is higher than the original cost basis of the facility’s equipment, this can potentially result 
in a larger cash grant award. 

Despite these benefits, a sale leaseback structure will not always be preferable. The legal 
framework of the particular policy incentives used to aid financing and the characteristics 

Using Sale Leasebacks 
in Wind Energy Project Finance
By Allan Marks; Milbank, Tweed, Hadley & McCloy LLP

Allan Marks

Using a sale leaseback structure for wind project financings offers a variety of benefits including predictable revenue for investors, flex-
ibility in timing to qualify for federal renewable energy incentives, and the possibility of a larger cash grant for developers applying for 
a grant, among others. The following provides a brief overview of the traditional project financing structure, the benefits of a sale lease-
back structure, and highlights the recent leveraged lease re-financing of the Hatchet Ridge wind project.



9North American Clean Energy

of the project itself—such as its construc-
tion timeline, size, and goals of its devel-
oper—will determine how to best expand 
the pie. Navigating the applicable tax rules 
requires care. For instance, wind power 
developers may not use a sale leaseback 
structure and receive the production tax 
credit because production tax credits re-
quire a project to be owned and operated 
by the taxpayer. 

 
Case in point: Hatchet ridge 
Hatchet Ridge, a 101.2 MW wind project 
became operational in October 2010, 
and less than 90 days later closed a 
re-financing using an innovative sale 
leaseback structure. The project was the 
only large-scale wind farm to come online 
in California in 2010. It was also the 
first leveraged lease transaction closed 
since the 1980s to re-finance a wind farm 
already producing and selling power.  

The project company, Hatchet Ridge 
LLC, entered into a power purchase 
agreement with Pacific Gas & Electric 
Company to buy the facility’s electricity—
the power equivalent of serving 44,000 
homes—for 15 years. The innovative 
structure of the deal attracted equity and 
debt from various institutional investors, 
each of whom provided funds to the 
owner/lessor. The owner/lessor used that 
money to purchase the project from the 
developer, with an agreement to lease it 
back. The investment bank used provided 
a letter of credit facility, and acted as sole 
placement agent for debt securities in 
the project in the form of Pass-Through 
Certificates—which were designed with 
a term longer than the project’s power 
purchase agreement, and an attractive 
coupon. A consortium of insurance 
companies bought $143 million worth of 
Pass-Through Certificates, demonstrating 
the depth of the institutional private 
placement debt market for renewable 
energy deals, while another institutional 
investor acquired the equity in the 
lessor.   

From the beginning, the developer had 
planned for Hatchet Ridge to elect the 
cash grant in lieu of the investment tax 
credit. This meant the deal required only 
enough tax equity to take advantage of 
depreciation benefits. The lessor received a 
cash grant, reducing the effective amount 
needed to fund the sale leaseback. But, 
by structuring the deal as a sale leaseback 
transaction, the developer was able to 
maximize the value of the project’s cash 
flow to its equity investors, as well as to 
its lenders. The leveraged lease was the 
perfect device to attract institutional 
capital, reducing the developer’s need 
to tie up its own cash, which can now be 
re-deployed to build other projects.  

Where next? 
With the extension of the full suite of federal incentive programs 
for wind energy projects—this year with increased depreciation 
benefits—and tax equity still elusive, well-structured sale leaseback 
transactions may continue to help wind projects get financed. For 
the right projects, sale leaseback structures can efficiently employ 
many of the incentives designed to spur renewables, while drawing 
in capital-rich institutions that haven’t traditionally participated 

in clean energy project finance. In today’s policy and market land-
scape, the leveraged lease has become a valuable tool for renewable 
energy developers and financiers.  

Allan Marks is a partner at Milbank, Tweed, Hadley & McCloy LLP.

Milbank, Tweed, hadley & McCloy LLP
www.milbank.com
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understanding solar radiation 
The sun is the earth’s major energy source and radiates its energy from a distance of 150 
million kilometers, or 8.3 light minutes. This solar radiation reaches the outside of our at-
mosphere with an irradiance of about 1360 Watts per square meter (W/m2). It covers the 
spectrum from ultraviolet, through visible, to near infrared wavelengths. 

When solar radiation reaches the top of the earth’s atmosphere, it’s much like a paral-
lel beam coming in a straight line from the sun. By the time this beam reaches the earth’s 
surface, it has traveled through the atmosphere and changed its composition through 

scattering, diffusion, and absorption. This is caused by gasses, water vapor, particles, and 
by clouds. Some of the absorbed energy is re-radiated in the far infrared. Light is scattered 
differently by the atmosphere, depending upon its wavelength, and this results in blue sky 
during the day and a red color at sunrise and sunset. 

As a result of these effects, three components can be distinguished at the surface: 
direct, diffuse, and global solar radiation. The first are the solar rays traveling in a 
straight line from the sun, which were not scattered or absorbed by the atmosphere. The 
second is solar radiation, which has been diffused by the atmosphere and clouds and, as 
a result, is coming from all directions of the hemisphere. Finally, global solar radiation is 
the sum of the direct and diffuse solar radiation irradiating a flat horizontal surface. In 
this case, the contribution of the direct beam component is proportional to the cosine 
of the angle between the position of the sun in the sky, and the normal (vertical) to the 
horizontal surface. 

Measuring solar radiation 
Good quality, reliable solar radiation data is becoming increasingly important in the field 
of renewable energy with regard to photovoltaic (PV) and thermal systems. It helps with 
well-founded decision-making on activities such as research and development, produc-
tion quality control, determination of optimum locations, monitoring the efficiency of 
installed systems, and predicting the system output under various sky conditions. Particu-
larly with larger solar power plants, for example, errors of a few percent can significantly 
impact upon the return on investment. 

Global radiation is measured with pyranometers, which are radiometers designed for 
measuring the total (global) irradiance on a plane surface. Direct radiation is measured 
with a pyrheliometer, which has a slightly larger view than the sun and its aureole, and 
does not see the rest of the sky. To make measurements, the pyrheliometer must point 
precisely at the sun, and this is achieved by using an automatic two-axis sun tracker. A 
shading assembly on the sun tracker is used to block the direct radiation from a pyranom-
eter so that it measures only the diffuse sky radiation. 

Instruments needed for an installed system 
PV panels have a wide field of view and are positioned to receive the maximum amount 
of solar radiation. Therefore, in addition to the horizontally mounted pyranometer, it’s 
recommended to have another pyranometer fixed to the panel or array to measure the en-
ergy available from the hemisphere so that the panel can “see” the tilted global radiation. 
This allows the system efficiency to be monitored, and maintenance such as cleaning to be 
scheduled. 

Concentrating PV systems use lenses to collect and focus the sun’s radiation onto the 
cells. Thermal solar energy systems use reflectors to focus the radiation onto a target to be 
heated. Both have a relatively small angle of view, and it’s important to know the amount 
of radiation available directly from the sun. In this case, a pyrheliometer mounted on a 
sun tracker is used to monitor the energy available. 

Depending upon the atmospheric conditions, 10 percent or more of the incoming ener-
gy is far infrared radiation from the sky and clouds that could be utilized by thermal solar 
energy systems. This can be measured using a pyrgeometer. 

Pyranometers and pyrheliometers make technology independent, and widely compara-
ble measurements and their calibrations are traceable to the World Radiometric Reference 
at the World Radiation Centre in Davos, Switzerland. If involved in PV or thermal solar 
energy technologies and power generation, measuring the sun’s radiation with accuracy 
and reliability can make a big difference.

Kipp & Zonen | www.kippzonen.com/energy

Making the Most
of the Sun

Measuring solar radiation
By Clive Lee
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OPerATiOns AnD MAinTenAnCe (O&M) is often an overlooked part of PV system planning. Yet, 
proper O&M is critical to ensure a solar system performs as expected over its 20-year, or more, 
operating life. As the PV industry matures toward a Levelized Cost of Electricity (LCOE) metric 
that is on par with other forms of electricity generation, we must embrace a long-term view of sys-

tem performance and cost. With proper 
system design, best-in-class equipment 
selection, and professional O&M manage-
ment, PV site performance and costs can 
be optimized.   

So, why is the operation and mainte-
nance function often overlooked in the 
early stages of PV system design and 
planning? A key reason is a lack of aware-
ness of potential site issues and bench-
marking data. There simply isn’t a mecha-
nism to provide comprehensive, industry 
wide information in a lessons-learned 
format. With such a format in hand, 
designers would be able to see specific is-
sues, probable root causes, and potential 
impacts on power production.

The following presents site issues col-
lected from a contracted install base in 
2009 and 2010 of North American PV 
sites, as shown in Figure 1. There are a 
number of methods that can be used to 
collect O&M data, however, here we pa-
reto the top field issues and discuss the 
primary potential problems.

Key o&M findings
The Pareto chart in Figure 2 shows the 
frequency of documented occurrences—
not power losses—at PV sites during the 
period of study. The top four areas that 
can lead to power production losses as 
demonstrated by actual case data are ex-
amined.  

1. Unsealed enclosures & conduit
Left alone, unsealed enclosures and con-
duit can cause rust, corrosion, or ground 
faults that lead to future power produc-
tion losses. In Figure 3, heavy rain caused 
erosion around the cement pedestal and 
electrical junction box. The conduit in 
the box was improperly sealed, exposing 
entire underground strings to dirt and 
water, which were washed into the elec-
trical box (see Figure 4 on page 14). Dirt 
and water in the conduit will likely lead to 
ground faults and trigger the inverter to 
shut down. 

In Figure 5 (page 14), the seal on the 
electric enclosures was compromised be-
cause improper seal material was selected. 
This material seems to be degrading from 
the weather or UV, and is crumbling when 
touched, leading to gaps between the en-
closure and metal lid. 

2. Hot & loose connections
Improper connections can create arcs and 
cause fires, leading to potential safety haz-
ards for field service personnel, individu-
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industry. We have the knowledge, 
skill, and capacity to meet any 
customer specifications.

Our Professional 
Solar Crimp Kit lets YOU 
fabricate your own PV-Cable. 
We offer tools for all major 
manufacturers like 
Multi-Contact, Tyco, 
Amphenol, Wieland and Amphenol, Wieland and 
many others.

301 Route 17 North, Suite 800   
Rutherford, NJ 07070
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SOLAR CELL TOOLING

Very large tooling designed specifically for the fabrication of solar cells is now available. 
Large flat panels of ceramic can be fabricated to the customer’s requirements using our 
proprietary processes. Panels are 3 mm thick and can be made to the customer’s size 
requirements. All designs are confidential and supplied on a custom basis only. Tooling, 
costs are low and prototype costs are reasonable. Parts can be supplied as non-electrically 
conductive ceramic or coated with silicon or silicon-carbide. Other coatings are available. 
Basic parts can operate continuously at 750°C and are non-reactive to most 
environments. There are no standard parts or standard pricing. All designs are custom and 
quoted after a product review. Please contact us for a no charge review of your 
requirements.

CSI2
CERAMIC SUPPLY INTERNATIONAL, INC.

1230 COLEMAN AVE., SANTA CLARA, CA 95050
TEL; 408-727-0100  FAX: 408-727-2100  EMAIL: gen@fjaind.com.

SOLAR CELL TOOLING -MS.indd   1 4/20/11   10:34 AM

PV O&M Benchmarking
Planning for site performance 
management  By Matt Denninger & Casey Miller

Figure 1: O&M data collected from a contracted base of PV sites of various sizes and 
mounting options.

http://www.rennsteig.us
http://www.schaefer-peters.com
http://www.modsolar.net


als connected to the site, or any unrelated 
parties responding to a problem. Some 
sites have more loose string connections 
in combiner boxes than others. The top 
image in Figure 6 (page 14) depicts a com-
biner box with several connections that 
fail to meet the IAW torque specification. 
This is a simple matter to rectify; however, 
it’s unclear whether this was a recent oc-
currence or one that took place after the 
site was commissioned one year ago. 

Regardless, a complete check of all 
combiner boxes on an ongoing basis 
helps mitigate the risk of loose connec-
tions. The bottom image in Figure 6 
demonstrates how much damage a DC 
arc in a combiner box can cause. The high 
frequency of this occurrence points to the 
significance of string level performance 
monitoring. With a properly monitored 
system, faulty strings can be quickly lo-
cated and repaired.

3. Tracking equipment issues 
Many solar tracker issues are related to 
human error and can be resolved rather 
quickly. When electrical connections are 
loose in the tracker encoder boxes, there 
may be false encoder counts or lost en-
coder counts, causing the tracker to lose 
its position. The tracker encoder box in 
Figure 7 (page 14) had loose wires that 
caused an intermittent loss of tracker 
synchronicity with the rest of the sys-
tem. The individual tracker, which is not 
aligned with the rest of the trackers, is 
marked in red. String level monitoring 
solutions will allow the O&M provider to 
detect an underperforming string, and 
assess the associated cost of lost produc-
tion and the urgency of repair.

4. Under-performing &  
non-performing strings
String issues pose an immediate and 
direct impact on power production. The 
causes include blown fuses, failed power 
connections, connectors not tightened to 
torque specs, poorly performing strings, 
and grounded strings. Non-performing 
strings can be a result of failing connec-
tors, as well. The connectors in Figure 8 
(page 14) became disconnected despite 
a functional locking mechanism. This 
is most likely attributed to improperly 
joined connectors, which were eventu-
ally disconnected by excessive movement 
from wind or vibration. These issues 
would be easily detected with string level 
data monitoring solutions.

Conclusion
The examples presented here demonstrate 
the need for active O&M management 

MK_Solar_10_v2_NACE  4/22/10  4:58 PM  Page 1

PV O&M Benchmarking
Planning for site performance 
management  By Matt Denninger & Casey Miller

Figure 2: Pareto 
chart of the top 
issues and non-
conformances found 
through the servicing 
of dozens of PV sites 
across North America 
in 2009 and 2010.

Figure 
3: Heavy 
rain eroded 
the area 
surrounding a 
junction box.

Continued on page 14…
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and site performance monitoring. Consulting an experienced and knowledgeable O&M 
provider early in the design and planning process will help identify problematic design 
practices, proper equipment specification, and appropriate site data monitoring and 
performance management tools. O&M service providers not only understand specific 
equipment, but also the functional relationship among all parts of an entire PV system. 
In addition to maintaining the entire site, a provider should collect data, track and 
measure system performance, and address any non-conformances or irregularities be-
fore they impact power production. They will also offer a global perspective and provide 
industry benchmarking and recommendations based on a broad portfolio of sites under 
O&M contract to engineers and designers, ensuring maximum power production.  

As the collection of data grows, design teams will be able focus on issues that are 
important from a strategic or material selection point of view while, at the same time, 
benchmarking against the rest of the industry. The vision is to provide the market with 
unbiased, independent, and useful information to enable complete sharing of O&M 
issues that help all parties improve designs, drive down costs, increase power produc-
tion, and support the growth of the PV market.

Casey Miller is the director of String Inverter and Site Solutions at Advanced Energy 
Industries, Inc. 

Matt Denninger has devoted nearly 20 years to the high-tech and renewable energy 
industries, holding leadership positions in sales, marketing, service, and senior management 
at Advanced Energy Industries, and other companies in the industry.

 
Advanced energy industries, inc. | www.advanced-energy.com

Pv testing services
Wondering whether solar modules will last outdoors is the most crucial question to the 
development of a new product. Atlas 25PLUS provides the answer. Atlas 25PLUS is a 
proprietary, multi-dimensional durability test program designed to subject PV modules 
to the environmental degradation stresses that can be expected over long-term ser-
vice. It also provides a crucial missing component to the IEC type design qualification 
tests. Atlas 25PLUS provides the data needed to demonstrate long-term durability and 
support warranty and performance claims, while reducing the costs associated with af-
termarket failure. Knowing how a product will hold up in the long haul is crucial to its 
success. Atlas 25PLUS offers a clearer picture of how long modules will last.
Atlas Material Testing Technology, LLC
www.atlas-mts.com

®
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Figure 8: Failed connectors lead to loss of power production.

Figure 4: Dirt and water in the 
electrical box will trigger the inverter 
to shut down.

Figure 5: Weather has degraded 
improper seal material used for this 
enclosure, leaving a gap between the 
enclosure and the lid.

Figure 6: 
Loose string 
connections in 
combiner boxes 
can lead to 
arcing events.

Figure 7: False 
or lost encoder 

counts have 
caused one of 

the trackers to 
misalign.

…continued from page 13.
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Lauren Manufacturing provides a wide variety of custom isolators for steel fabricators, PV panel manufacturers and PV panel 
installers. The typical isolator is designed to protect the PV panel glass from the mounting clip used in a racking system. 

Lauren Manufacturing provides high performance products that exceed industry standards for weatherability and are a part 
of PV panel systems designed to last 25 years or more. Customers benefit from our engineering support through state-of-
the-art materials, FEA capabilities, custom designs and value added operations. Our engineering staff works directly with you 
to ensure proper performance for any project. 

Specifications: UL, ASTM
Materials:  EPDM, TPV, TPU, Silicone, Expanded Polypropylene, Polyurethane and more
Capabilities: Extrusion, Molding, Cutting (Miter, Die-Cut, Water Jet), Notching, Drilling, 
           Lamination, Slip Coating, Dual/Triple Durometer, Custom Printing, Splicing/Welding
Quality:  TS 16949, ISO 9001 w/Design, ISO 14001

NA Clean Energy2.indd   1 4/22/2011   3:28:10 PM
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As TeChnOLOGy hAs BeCOMe an integral part of everyday life, measures to protect our 
devices and the systems that serve them have also increased in importance. In some 
cases, protecting these systems has become critical to a business’s ability to operate. For 
example, protection against damage that can be caused by lightning strikes is now just 
as important for many businesses as securing their buildings against intruders.

Now, with the growing use of photovoltaic (PV) arrays to harness solar energy, 
there is an additional area to be considered when it comes to protection strategies. 
Therefore, it makes sense to take additional measures to protect the investment in 
the PV system. Some organizations assess the risk of lightning to the cost of protec-
tion and assume there is a low probability of damage. The volume of insurance claims, 
however, tells a different story and it’s clear many organizations are doing no such 
thing. This is probably because they are assessing the chance of suffering lightning 
damage against the cost of protection and deciding to take the risk. 

PV solar arrays, though, are particu-
larly vulnerable to lightning damage 
because they tend to be mounted high 
up and tend to occupy large areas to 
maximize their ability to capture solar 
energy. To add to the potential prob-
lem, climatologists are predicting cli-
mate change will lead to more extreme 
weather conditions, so we may well 
see the frequency of lightning flashes 
increasing above the 100 or so that are 
already happening every second across 
the world.

When these lightning flashes result 
in a lightning strike that affects a build-
ing, they may fall into one of two key 
categories—direct strikes and remote 
strikes. Direct lightning strikes are 
strikes into the lightning protection 
system of a building, in close proximity 
to it, or into the electrically conductive 
systems implemented in the building 
(e.g. low-voltage supply, telecommu-
nications, control lines). Remote light-
ning strikes are lightning strikes that 
occur far away from the object to be 
protected, as well as lightning strikes into the medium-voltage overhead system or in 
close proximity to it, or lightning discharge from cloud to cloud. 

Statistics show a large PV system in an open space is likely to be struck by lightning 
(directly or remotely) within two years of installation—and overvoltage protection 
systems used inside buildings are not very practical or effective for protecting PV sys-
tems. It’s also been shown that damage to PV systems can be attributed to overvolt-
age errors in 45% of all cases. PV systems deserve lightning protection.

Practical experience in a wide range of situations shows the most cost-effective 
approach is to use a protection system that offers overvoltage protection, fire protec-
tion, and personal protection in a single device. Such a system will combine a separa-
tor and short-circuiting device with safe electrical separation in the event of a short 
circuit. These devices prevent fire damage resulting from DC switch arcs while the reli-
able, error-resistant Y circuit prevents damages to the overvoltage protection caused 
by faulty insulation in the generator circuit. The integrated DC fuse guarantees safe, 
arc-free replacement of the protection module.

Clearly, for ease of use, it makes sense to opt for a protection module that can be 
used in all PV systems—and one that is absolutely safe in every application, thanks to 

When Lightning Strikes
Protecting PV investments

By Doug Eakin

Lightning facts and 
figures
At any one time there are more 
than 2,000 thunderstorms taking 
place somewhere in the world. The 
following are some key facts and 
figures about lightning:

• Potential: Up to one billion volts

• Current: Up to 200,000 amperes

• Temperature: >30,000° C

• Velocity: 304,800,000 m/s

• Duration: Approx 1ms

• Stroke diameter: 50mm

•  Stroke length: From 60m to 32km

• Longest stroke recorded: 195km

Continued on page 18…
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Powerful. Efficient.  
Made in Ontario. 
That’s how Heliene 
is building a better  
photovoltaic module.

Find out more at www.heliene.ca  
or call us at (705) 575-6556 

Capable of generating a whopping 300 watts 
of pure energy per panel, we manufacture high 
efficiency 60 and 72 cell photovoltaic modules 
in the 235 Wp  to 300 Wp range, and provide you 
with 15% Ontario Domestic Content (13% for 
MicroFIT). Utilizing proven European technology 
and proudly made in Ontario, our modules can 
significantly decrease your installation costs.

That’s how we’re building better photovoltaic 
modules for your residential, commercial and  
utility scale installations.

Building a Better Photovoltaic Module.

http://www.heliene.ca
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an integrated fuse. Suitability for a wide range of applications is 
also important, so ingress protection to IP 20 is a requirement, 
as is the ability to operate in the wide range of temperatures per-
missible for use inside a distribution box outdoors—from -40° 
to 80°C.

Extending protection
Protection of a PV array could lead to protection of the entire 
electrical infrastructure. This could lead to protection extended 
to other areas of the facility. 

Solar cell tooling
CSI2 Ceramic Supply International offers customized, large tooling, specifi-
cally for the fabrication of solar cells. Large, flat panels of ceramic can be fab-
ricated to a customer’s requirements using their proprietary processes. Panels 
are 3mm thick, and all designs are confidential and supplied on a custom 
basis only. Parts can be supplied as non-electrically conductive ceramic, or 
coated with silicon or silicon-carbide. Other coatings are also available. Basic 
parts can operate continuously at 1382° F (750° C), and are non-reactive to 
most environments. There are no standard parts or standard pricing, how-
ever, tooling costs are low and prototype costs are reasonable. 
Csi2 Ceramic supply international, inc. 

…continued from page 16.
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Solar thermal monitoring 
& flow solutions
The Apollo2 Energy Monitoring System has been 
engineered for commercial applications and 
provides performance-based energy monitoring 
for solar thermal systems. It automatically in-
terfaces to a web portal via standard Ethernet to 
present real-time and historical data in an easy 
to understand format. Features include: six tem-
perature sensors; two data ports including flow 
meter(s) and CT sensor(s); and, one pressure 
sensor input. The sensor monitors both solar 
thermal and PV systems with flow and tempera-
ture provided in one package. Also available, the 
Grundfos Direct Sensors (type VFS) is a series of 
combined flow and temperature sensors (two-
in-one). The VFS sensors are designed for high-
volume production and are fully compatible with 
wet, aggressive media. VFS sensors are available 
for flow ranges of 1-12, 1.3-20, 2-40, 5-100, 10-
200, and 20-400 l/min. 
Free hot Water | www.freehotwater.com      

disconnect switch 
Schneider Electric has launched the Square D 1000 
VDC disconnect switch, the first enclosed heavy-duty 
1000 VDC solar disconnect on the market. The easy-
to install switch functions as a local disconnect for a 
string of PV panels and is designed for an extended 
life expectancy in harsh environments. Suitable for 
grounded and ungrounded PV systems, the Square D 
1000 VDC disconnect switch offers a pre-configured 
solar solution and familiar enclosed safety switch 
design, with no additional components required. The 
extended life expectancy exceeds IEC 60947-3 me-
chanical endurance requirements by a factor of 18, 
and IEC 60947-1 electrical endurance requirements by 
a factor of 10. The NEMA Type 3 and IP63 enclosure 
is resistant to windblown dirt and dust and exceeds 
NEMA type 3R. It operates within a temperature 
range of -37° C to 50° C, using a white enclosure that 
can reduce solar gain by up to 35% over standard grey 
enclosures. The Square D 1000 VDC disconnect switch 
is available now through regular Schneider Electric 
distribution channels. 
schneider electric | www.schneider-electric.com

A sensible compromise is to adopt a zone concept 
for lightning protection—as described in IEC 62305-4 
(DIN EN 62305-4, DIN 0185-305-4). This enables plan-
ners, builders, and owners to align the protective meas-
ures they adopt with the risk levels to the business of 
damage occurring. In this way, all relevant devices and 
systems are afforded a level of protection commensu-
rate with their importance to the business. 

An internal lightning protection system is designed 
to eliminate the risk of dangerous sparks inside the 
building or structure, following a lightning strike. This 
could be the result of current flowing in the external 
lightning protection scheme and sparking over to me-
tallic elements inside the building. Or, it could happen 
if current flows through any conductive elements on 
the outside of the building.

The risk of sparking is minimized by ensuring there’s 
a sufficient distance between metallic parts, or by 

implementing appropriate bonding measures, so that 
no metallic parts are at different voltage potentials 
and there is no risk of sparking between them. Either 
bonding between conductive elements or the use of 
surge protection devices will address this. Surge protec-
tion devices are especially useful in situations where it 
would be inappropriate to create a direct connection, 
such as between power and communication lines.

Underlying the decision-making process is the need to 
address the commercial realities of balancing the level of 
risk to the importance of the system. With the increased 
risk of damage that results from installing a large array of 
equipment at the highest point of the building, this risk/
cost balance is changing for many organizations. Protect-
ing the solar PV arrays falls into the high-risk area of the 
zone concept for lightning protection described above.

Wieland electric | www.wielandinc.com

http://www.sessionsolar.com
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Cooper B-Line introduces the total solar energy solution that helps reduce your cost per watt.
If you’re looking for an easy and effi cient way to lower your cost per watt, Cooper B-Line has the perfect balance of system solution. 
Our ARISTA Monolithic Solar Mounting System is designed with pre-assembled components to install quickly, saving you time and money. 
In addition, ARISTA supports both portrait and landscape mounting and accommodates most module brands and models. Designed for 
speed of installation, the EnviroShield NEMA Type 3R is the industry’s fi rst quick-connect wireway that is UL Listed and CSA Certifi ed. 
EnviroShield also protects against the most extreme outdoor conditions while maximizing safety and theft protection. 
Learn more today at www.cooperbline.com/solarsolution.

AristaTM Monolithic Solar Mounting System EnviroShield TM Type 3R Wireway
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nOrTh AMeriCAn CLeAn enerGy readers know solar power proliferation will increase 
exponentially. It is said the world market for PV panels, associated equipment, and instal-
lation in 2009 was nearly a third larger than it was the year before. By 2014, that market 
could be nearly three times greater. 

Rapid expansion means opportunity, which can lead to two types of rushes: the rush 
to get a product to market and the rush just to get into the market. Rushing a product to 
market can lead to mistakes, short-cuts, and a lack of due diligence while a ”Gold Rush” 
scenario can lead to market participation by those who really don’t belong—be it due to 
a lack of qualifications, capabilities, ethics, or all of the above. Both rushes can lead to 
market penetration by sub-standard products that fail to deliver or cause damage, injury, 
or death.

Product failures cause end-users to suffer because they don’t get what they expect and/
or their property or people are damaged; installers suffer because call-backs are costly; 
manufacturers suffer from liability issues; and, everyone suffers because industry cred-
ibility is diminished and alternative sources gain in popularity. The best way to evaluate 
reliability and safety is to test products to universally accepted standards and certify their 
compliance. This article is intended to provide information on that kind of testing.

Qualification testing
Product reliability testing is typically called qualification testing, and usually involves a 
short duration (60 to 90 days) accelerated testing protocol. Primarily driven by market-

The COBRA DS series dry screw vacuum pumps are ideally suited for solar 
applications. These single-stage pumps maximize uptime, reduce energy 
consumption, provide a high ROI and are capable of advanced monitoring 
and interfacing between the pump and the process tool. Call on Busch today 
to meet your vacuum needs.

COBRA DS series pump 
features include:

• 100% dry compression
• Low vibration and noise levels
• Idle and speed control capabilities
• Coated, non-contacting 
   internal components
• Small footprint

A vacuum solution just for YOUR application.

1-800-USA-PUMP      www.buschusa.com

Expect the best when you specify Busch.

Testing the Reliability & Safety of 
Photovoltaic Modules  By Richard Bozicevich

Above: Hail impact testing on a solar collector. 
Left: Outdoor exposure testing of PV modules.
(Photo courtesy of TÜV Rheinland PTL)

Continued on page 22…
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to induce failure mechanisms in 
a short period to reduce testing 
time and cost. 

Design qualification testing 
includes a simple performance 
element, testing the product at 
Standard Test Conditions (STC). 
Although there are more accurate 
simulations, STC is the most uni-
versally accepted, and involves 
irradiance (sunlight intensity), air 
mass (air clarity through which 
the sunlight passes), and cell tem-
perature. Flat-plate PV module 
testing is typically based around 
IEC 61215 for crystalline silicon 
modules, IEC 61646 for thin film 
modules, and IEC 62108 for con-
centrator PV modules. 

The Sandia National Laboratory method provides more significant performance 
characterizations to predict yield for a given technology. This more-accurate method 
provides ratings based on module performance at variable temperatures and irradiance 
levels through day-long outdoor measurements under natural sunlight. Applications for 
the information gained from this model include system design and sizing, “translation” 
of field performance measurements to standard reporting conditions, system 
performance optimization, and real-time comparison of measured versus expected 
performance.

Testing to IEC61215 Crystalline Silicon and IEC61646 Thin Film standards determines 
the electrical and thermal characteristics of PV modules and determines if modules can 
withstand prolonged exposure in certain climates. Testing to IEC62108 is much the 
same, but relates to concentrating PV modules.

Safety testing
Safety testing is used to satisfy regulatory requirements regarding electrical shock, 
fire hazards, and personal injury due to electrical, mechanical, and environmental 
stresses in the field. Electrical safety tests include IEC61730 (for Europe and Asia) or 
UL1703 (for North America). Some manufactures even drive to higher requirements in 
combustibility, wind resistance, and hail damage resistance to protect against fire and 
flying debris damage, and test to the FM standards 4476 and 4478.

IEC61730 and UL1703 relate to module construction to provide safe electrical and 
mechanical operation during their expected lifetime. These standards address electrical 
shock, fire hazards, and personal injury due to mechanical and environmental stresses, 
and are typically performed in conjunction with IEC 61215 or IEC 61646 qualification 
testing.

Testing costs & timing 
Costs and time intervals required for testing will vary by the type of tests and the type of 
end product under test. Design qualification tests (IEC 61215, IEC 1646, IEC 62108) can 
range from $45,000 to $125,000, and can take from two to seven months to complete 
depending on the complexity of the program. Partial qualification testing and product 
development testing will typically cost between $15,000 and $45,000, and feature 
testing schedules ranging from a month to three years. Many other protocols are quicker 
to implement and far less expensive. 

Conclusion
Solar module testing has come a long way, but as the industry continues to grow and new 
technologies evolve, reliability and safety testing will need to further evolve. Besides the 
obvious benefits of life and property protection, predictable reliability will be crucial to 
the success of this renewable energy alternative. 

Richard Bozicevich is currently the VP of Business Development for TÜV Rheinland 
Photovoltaic Testing Laboratory, where he directs and overseas North American operations for 
solar technologies.

TÜV Rheinland has developed internal standards and participates with major standards bodies 
and scientific organizations (IEC, ASTM, NREL, Sandia) to enact methods to evaluate module 
performance with the goal of determining how much power particular modules will provide.

TÜV rheinland Photovoltaic Testing Laboratory – PTL
www.tuvptl.com 
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place requirements, the goal of qualification testing is to identify initial short-term reliabil-
ity issues in the field.

Qualification testing involves a set of well-defined accelerated stress tests—irradiation, 
environmental, mechanical, and electrical—with strict pass-fail criteria based on function-
ality, performance, and visual requirements. Qualification testing does not identify all pos-
sible lifetime reliability issues that could be encountered in the field, but it does attempt 
to capture the most common failure mechanisms. The type, extent, limits, and sequence 
of the accelerated stress tests are expected to accomplish two goals: to accelerate the same 
failure mechanisms as observed in-field without introducing other unknown failures, and 

A PV panel being tested to ASTM E 108 fire test at the 
intended installed slope.  
(Photo courtesy of FM Approvals)

…continued from page 20.

http://www.hubersuhner.com
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From start to finish—SOLON manages your project with experience, 

quality and reliability. 

›  Project development, design, construction, finance and operation

›  Pioneer of the world‘s first preconfigured solar power plant—    

   Andromeda (formerly Velocity MW)

›  Innovative 1 MW standardized cluster approach to installation for fast,  

   low-risk deployment

›  More than 250 MW of systems installed (100 MW in tracking systems)

›  More than 1 GW of modules produced for residential, commercial 

   and utility customers

SOLON: On-time, on-budget. Guaranteed.

SOLON PV Systems 
Leader in Utility-Scale Solar Solutions. 

SOLON 
Innovation

SOLON Corporation
6950 S. Country Club Road
Tucson, AZ • 85756-7151
Phone +1(520) 807-1300
Email solon.us@solon.com
www.solon.com/powerplants

http://www.solon.com/powerplants
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PrOPer enCLOsure MATeriAL seLeCTiOn is critical for Balance of Systems (BoS) solar 
applications as the controls are placed in extreme environmental conditions. A material 
failure for an enclosure housing controls for a BoS caused by environmental corrosion, or 
impact damage resulting in a breach of proper sealing, can cause a multitude of problems, 
including: catastrophic and dangerous system collapses, production downtime, increased 
maintenance costs, and losses in customers, as well as revenue for BoS companies.

Enclosure material choices for boS
• Steel
Although stainless steels are used in many corrosion-resistant applications like solar, in 
some environments they are subject to degradation and damage by pitting, crevice, stress 
cracking, sulphide stress cracking, intergranular, galvanic, and contact types of corrosion. 
Some companies have chosen to paint steel as a corrosion-prevention method. It’s 
important to note, however, painting of carbon steel increases cost and risk of failure due 
to failure at or near penetrating and mounting locations.

Partner with the solar
energy specialists

©2011 Schneider Electric. All rights reserved. Schneider Electric and Schneider Electric logo are trademarks or registered trademarks of the Schneider Electric group of companies.

• A trusted renewable energy
 leader for over 20 years
• Best-in-class rooftop and ground 
 mount panel-to-grid solutions
• Turnkey design, supply, installation
• Full lifecycle maintenance, emergency
 services, extended warranties
• SCADA and security systems

Download the FREE Schneider Electric 
2011 Renewable Energies Catalog
Visit www.SEreply.com  |  Key Code b929v

Download the 
2011 Renewable Energies Catalog
Visit 

Schneider Electric
renewable energies 
catalog

> Solar inverters

> Solar inverter/chargers

> System components 

> Accessories
> Solutions
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Proper Material 
Selection in Solar 
Applications
Essential to protect Balance 
of Systems controls  By Jeff Seagle

Continued on page 26…

http://www.schneider-electric.com


www.yokogawa.com/us

 Complete Solar 
Instrumentation &  
Control Systems

Solar Field InstrumentsProducts and Solutions
• Local Control Panels with Networking
• NEMA 4X Temperature Rated for 

122F Continuous Ambient Operating 
Temperature without vents or active 
cooling

• Control Programming customized to 
mechanical tracking system

• Complete selection of field 
instruments for flow, temperature, 
pressure, and water quality

• Flow and pressure measurements for 
fluids up to 450C/840F

• High ambient operating temperatures
• Robust and reliable for many years of 

service

HXS10 Solar Tracking Controller

DCS Supervisory Control
• Robust Distributed Control 

System for Balance of Plant  
and Solar Field Control

• Asset Management
• Sequence of Events
• Alarm Management
• 99.99999% reliability
• Integrated Safety Controller
• Support for all major industrial 

communication protocols

• Single or Dual Axis Tracking
• Embedded 64 Bit NREL Solar 

Position Algorithm
• Universal Analog Inputs (RTD, 

TC, 4-20mA, DCV)
• Dual 8 Terminal Pulse Counters 

for Position Encoders
• Ethernet, RS485, and RS232 

Communications
• Robust Operating Temperature 

Range (-4F/-20C to 158F/70C)

A
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http://www.yokogawa.com/us


26 MAY/JUNE 2011   nacleanenergy.com

solar energy

• Aluminum
Some BoS manufacturers in the solar 
industry have chosen aluminum 
enclosures. Although aluminum 
enclosures are corrosion resistance 
and can be lighter than steel, many 
specifiers have discovered that after 
several months in the field, these 
enclosures often became heavily 
impacted by sun and rain. Specifically, 

their finish appears to fail, which is 
detrimental to long-term protection 
of controls. And, a marred appearance 
alone might concern customers, 
giving them reason to worry about a 
system failure.

• Fiberglass
Composite (fiberglass reinforced 
plastics) enclosures were originally 
developed as an answer to corroding 
stainless steel enclosures in marine 
environments. They are now 
successfully meeting the needs of 
solar applications. When considering 
the lifecycle cost of composites 
(despite a higher prime cost compared 
to traditional materials like steel and 
aluminum), many favor the use of 
composites. Negligible maintenance, 
minimal recurring costs, and little 
need for replacement (due to 
deterioration in service) all translates 
into a lower overall cost over the 
lifespan of the product. In addition, 
composites offer inherent safety as 
a feature as they are not conductive. 
Plus, composites are less likely to 
be affected by temperature due to 
material stability. Their lighter weight 
reduces installation headaches, and 
modification is quite simple. In 
addition, today’s fiberglass materials 
for enclosures include superior UV 
formulations to protect the material 
from damage.

uv formulations for non-
metallic enclosures
Some engineers in the solar 
industry have expressed concerns 
about fiberglass blooming, which 
occurs when the fibers in the 
material bloom to the surface due 
to ultraviolet exposure. What BoS 
specifiers need to realize, however, 
is that a composite formulation 
is now on the market—one that 
has proven to provide exceptional 
UV protection. The formulation 
is a non-halogenated fiberglass 
system that beats the effects of 
outdoor exposure and provides 
chemical and flame resistance. The 
material formulation has proven 
to outperform other available SMC 
formulations by as much as 60% in 
its ability to retain gloss and color 
after exposure to concentrated UV 
light. This formulation is also able to 
reduce the effects of UV degradation 
such as surface roughening and 
fiber blooming. It fights polymer 
degradation by making it more 
difficult for UV light to attack 
molecular bonds of both primary 
chains and cross-links. A special UV 
absorber is added to the formulation, 
which acts to absorb UV energy, and 
then release it without damaging the 
polymer chain. 

Providing Products and Support for 
the Renewable Energy Industries

Schunk Graphite Technology
W146 N9300 Held Drive, Menomonee Falls, WI 53051

 262.253.8720 • www.schunkgraphite.com

Products for the manufacturing of polysilicon  

and the finish processing of silicon wafers 

 for photovoltaic (solar) energy.

Brushes and brushholders for grounding,  
lightning protection, power transfer, and  

control circuitry for wind turbines.

Visit www.apogeeinstruments.com/clean-energy
 to find out how silicon-cell pyranometers improve your 
solar panel monitoring.

www.apogeeinstruments.com/clean-energy

• Accurate  Apogee silicon-cell pyranometers measure the same 
wavelengths as your solar panels.   

•   Fast  Silicon-cell sensors respond in less than 1 second.  

•   Cost-effective  Apogee pyranometers are less than $250. 

435.792.4700

Accurately monitor solar panel efficiency 
in all weather conditions

half-sunflower.indd   1 2/22/11   3:36 PM

…continued from page 26.
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Extreme environmental 
conditions 
Ultimately, enclosure selection 
comes down to optimal performance 
and value for the environment. 
There are often trade-offs between 
performance, acquisition cost, and 
lifecycle cost. It’s important to 
consider the factors that influence 
enclosure specification for solar BoS 
applications, and how an enclosure 
might stack-up. Because BoS/
combiner boxes are designed for 
installation near the PV array, they 
are exposed to extreme environmental 
conditions including a wide range 
of temperature fluctuations, as 
well as rain, snow, and a potentially 
damaging impact from the sun. 
Under such environmental extremes, 
the need for optimum enclosure 
protection is paramount. It also 
explains why fiberglass is the best 
choice for solar applications. Over 
the years, fiberglass has proven 
to properly protect controls in 
environments very similar to those 
close to solar arrays.

The solution 
After evaluating a wide range of 
metallic and non-metallic enclosures, 
many BoS manufactures and their 
clients have learned that fiberglass 
properly protects their controls. 
As a result, they have selected 
non-metallic enclosures for their 
systems. The quality of today’s 
manufacturing process and in-house 
material formulation capabilities 
often ensure consistency in product 
quality. Moreover, field-testing has 
demonstrated fiberglass enclosures 
provide proven durability within the 
demanding environments in which 
many BoS manufacturers place their 
controls. Finally, fiberglass enclosures 
now carry UL 94-5V flammability 
rating, and some are molded 
from new patented sheet molded 
compound formulations that provide 
superior molded-in UV resistance. 

Jeff Seagle is the president of Stahlin 
Non-Metallic Enclosures.

stahlin | www.stahlin.com

ground connector
BURNDY introduces the SUPER-CLAMP, its newest Raised Floor Pedestal Ground Connector, for use in solar or wind data 
centers. The GXP1828RF is a multi-functional, easy to install, range taking ground connector. This grounding clamp accepts 
an extensive range of pedestal types, as well as conductors. The accepted pedestal range is 3/4" through 2" for use with 
either round or square styles (7/8" to 2" round; 3/4" to 1-1/2" square). The wire range is #6 solid to 4/0 stranded. The wires 
can be arranged in parallel or in a cross-grid configuration and can accept one or two wires. The GXP style clamp is easy to 
install using 1/2" socket type tools, including a nut driver, drill (cordless/corded), traditional socket set, and open-ended or 
adjustable wrenches. The “open face” design makes this connector very easy to install onto a pedestal without the need to 
disassemble u-bolts or other hardware first. The clamp is cULus Listed, meeting the requirement of UL and CSA. 
BurnDy | www.burndy.com

http://www.bosch-solarenergy.com
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As a back contact, molybdenum, which is applied by sputtering processes, is an important part of 
CIGS solar cells. But, beyond that, the material is also used in equipment for the production of thin-
film solar cells for heating, shielding, or supporting functions. Whether in its pure form, or saturated 
with La2O3, molybdenum is the optimal material for demanding vacuum processes, even at high 
temperatures as noted by its purity, dimensional stability, and chemical resistance.

The CIGS solar cell consists of several 
thin layers, which are applied by 
different coating processes. In a typical 
production process, after the contact 
layer of molybdenum is sputtered, the 
absorber materials, copper, indium, and 
gallium are thermally evaporated, and 
later selenized in a gas atmosphere. In 
various process chambers and around 
the evaporation sources, there are metal 
shields, heating elements, and other 
parts. 

Coating challenges & 
demands
A reaction between the materials in the 
chambers and the aggressive process 
gas during the selenization results in 
critical contamination in the highly 
sensitive coating process. Moreover, the 
components are regularly heated and 
cooled. Thermal deformation can be the 
result. Furthermore, process-related 
deposits may limit the function of the 
components over time. Damaged or 
worn parts must be replaced, repaired, 
or cleaned.

By using refractory metals such as 
molybdenum, plant operators can 
significantly increase the lifetime of 
coating systems. Molybdenum not only 
holds up to the highest temperatures 
(to 1800° C), but it is exceptionally 
well-suited for use in vacuum, nitrogen, 
hydrogen, argon, and many corrosive 
gas atmospheres because of its low 
reactivity. The material has a low-heat 
capacity, as well as the capacity for 

Higher Efficiency Solar Cells 
A look at molybdenum components for coating facilities
By Dr Bernd Kleinpass & Ulrich Lausecker

Molybdenum-lanthanum (ML) foil

CLEAN ENERGY IS POWERED BY HOKU MATERIALS. We produce 
polysilicon, used in solar panels for clients all over the world. 
We chose Idaho because of its low energy costs, highly-skilled 
engineering workforce, and its pro-business tax structure. 
Idaho is helping Hoku lower the cost of solar power.

DEPARTMENT OF  COMMERCE
www.commerce.idaho.gov

Catching some serious rays is

— SCOTT PAUL, President & CEO | HOKU CORPORATION, Pocatello, Idaho

C

M

Y

CM

MY

CY

CMY

K

Important Dates:
May 16, 2011 • Early Registration Deadline

Save the date for the 37th IEEE Photovoltaic Specialists 
Conference to be held at the Washington State Convention
Center in lively Seattle, Washington. Come celebrate the 50th
anniversary of the first PV Specialists Conference and join the
world’stop PV scientists and engineers for the preeminent
photovoltaic technical conference in the world, June 19-24, 2011.
Contacts:
EEE Technical Program: ProgramChair@ieee-pvsc.org 
General Chair: ConferenceChair@ieee-pvsc.org
Exhibition and Sponsorship: Exhibits@ieee-pvsc.org 
Media: Kimberly Setliff 415.977.1942 or kimberly@antennagroup.com

Washington State Convention Center
Seattle, Washington

Sponsored by:

PhtvltcAd_3.5.qxp:Layout 1  4/29/11  9:38 AM  Page 1

http://www.commerce.idaho.gov
http://www.ieee-pvsc.org
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Equipment parts

Solar racking system
PV Racking designs, manufactures, and distributes solar racking components that are used in roof and 
ground-mounted solar systems. PV Racking uses a revolutionary new solar racking system that eliminates 
the need for clamps and is, therefore, much easier to install, more secure, and offers a superior appearance.
The company, founded and operated by certified solar installers, realized that by using its unique “grav-
ity held, slide-in-place system” that it would eliminate the need for clamps. This change in approach is a 
dramatic improvement. The PV Racking design team of mechanical engineers realized that in addition to a 
more secure placement over clamps, the new design would be faster and easier to install, especially on roofs. 
All of PV Racking materials and components are ‘Made in the USA.’ 
PV racking | www.pvracking.us

Sapa Extrusions Renewable Energy Organization 
is a major supplier to the solar and wind power 
industry. We provide critical components that 
support your designs to harness the Earth’s 
most abundant sources of renewable energy.

Powering the Future Together
Sapa’s cornerstone for renewable energy products is 

comprehensive and seamless. Our North American Technical 

Center provides innovative customer features for new end-use 

applications. We can help optimize the value of your products, 

affording you a competitive advantage in the marketplace.

Jason Weber Andrew Pappas
Manager, Business Development Business Development Manager 
Renewable Energy (Canada and Northeast US)
605-321-4387 416-606-8640

For solar information: www.sapagroup.com/solar
For wind power information: www.sapagroup.com

Advanced product solutions for the solar, 
renewable energy and wind power markets 
Sapa’s 16 North American plants and Technical Center 

work with customers to optimize designs for:

• Nacelle support structures
• Turbine mounting brackets 
 and frames
• Profiles for ladders and lifts
• Platforms, stairways, railings 
 and elevator components
• Bus bar
• Aluminum hydraulic manifolds
• Rigid aluminum conduit

Sapa is the right development partner 
      for your renewable energy application.

•  Photovoltaic mounting
 systems
•  Solar module frames 
 and components
•  Concentrated solar power
 collectors
• Inverter housings 
 and components
• Thermal management 
 systems

Unlimited Solutions
     to Harness 
   Limitless Resources

See us at Intersolar Europe      Booth C4.560

Sapa Renewable Ad.ai   1   4/19/11   12:55 PM

thermal expansion. As a result, it can be 
heated and cooled quickly with low-energy 
demand and without distortion.

The high melting point of molybdenum 
leads to vapor pressures, which are some 
orders of magnitude lower when compared 
to steel and other metals. Therefore, it 
guarantees a clean atmosphere and ultra-
high vacuum capabilities at elevated 
temperatures.

Seeking dimensional stability & 
a longer service time 
The service time of molybdenum 
components can be improved by utilizing 
molybdenum-lanthanum (ML) material, 
rather than pure molybdenum. Doping 
molybdenum with small quantities of 
La2O3 increases the re-crystallization 
temperature to 2552° F (1400° C). The 
resultant elongated grain structure, with 
jagged grain boundaries, improves the 
mechanical properties and increases the 
ductility considerably. 

The fine La2O3 particles in ML reinforce 
the molybdenum matrix, resulting in 
beneficial properties that are superior to 
those of pure molybdenum. Forming must 
take place above the brittle-to-ductile 
transition temperature. This temperature 
depends on the deformation history and 
material thickness. Like pure molybdenum, 
ML can easily be joined by riveting and 
folding. Due to its enhanced ductility, 
ML can also be machined (unlike to pure 
Mo) even after high-temperature use (e.g. 
drilling for repair work). Lastly, mechanical 
cleaning and sand blasting for maintenance 
purpose can be applied to ML with less risk 
of parts damage. However, due to oxidation 
effects, the molybdenum materials cannot 
be used in air above 662° F (350 °C). 

The Austria-based company PLANSEE is not only 
a supplier of metallic sputtering targets, but has 
also been operating high-temperature processes 
since 1921, delivering a broad range of custom-
ized furnace components made of molybdenum, 
tungsten, tantalum, and their alloys. 

PLAnsee se
www.plansee.com 
www.plansee-express.com 

http://www.sapagroup.com/solar
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As sTATes inCreAse inCenTiVes for property owners to add or integrate solar-
related energy to their homes and buildings, consumers are now looking for single-
source solutions for solar installations. Instead of calling a roofing contractor, an 
electrical contractor, and a solar integrator, consumers are more often seeking 
companies that can provide the spectrum of services needed to gain a long-
term sustainable energy solution and add value to their property. As a result, 
many roofing companies are taking on the challenge of providing a single-source 
alternative for property owners, becoming experts in the key areas of solar power. 

The most important thing to remember, however, is any work on the roof of 
a property must begin with an accurate measurement. Being off by merely a 
centimeter or two can result in a serious blow to the bottom line of a solar project. 
New technologies have emerged in the last few years that allow measurements to 
be obtained from the sky. Although this technology provides an easy solution, saves 
time, and increases volume, it’s critical to understand how it works and how to 
choose a vendor to ensure only the most accurate measurements are received. 

Satellite versus aerial 
imagery
Looking up addresses on Google Maps 
or Bing is normal in this day and age, 
yet the image one sees there should 
never be used to obtain accurate 
measurements. This is because the US 
government restricts the commercial 
availability of satellite images to 18 
inches per pixel, which means that if 
one were to trace lines over the rooftop 
of a satellite image, being off by one tiny 
pixel can result in a measurement error 
of a foot-and-a-half. Therefore, be sure 
the measurement service selected uses 
aerial photography. The resolution on 
aerial photography is as clear as four 
inches per pixel. 

2d tracing versus 3d 
modeling
Questioning if a measurement service 
offers 2D tracing or 3D modeling is also 
an important step to any solar rooftop 
project. If a vendor is simply tracing 
roof lines over an aerial photograph, 
accuracy will be questionable. This is 
due to image lean, which is common 
and caused by a photograph not being 
taken directly above a property. If image 
lean is not corrected, it can distort 

Accurate 
Measurements 

Key to Solar 
Rooftop Projects
Understanding aerial 

measurements & 
choosing the right 

vendor
By Karen L Edwards

The orientation (azimuth) diagram shows the 
orientation of the facets. Facet directions are 
labeled in degrees to assist in determining 
southern exposure.  

The 3D diagram is essential to accurate roof 
measurements. 

In this grid diagram, roof facets are overlaid 
with 1x1 foot squares, arranged in groups of 
5x5, to aid in marking protrusions.  

In the degrees diagram, pitch values are shown 
in degrees and arrows indicate direction to help 
with panel placement.

NICE CLIMATE.

PERFECTLY PACKAGED.

When your packaged electronics application

demands the best environmental protection

possible, STEGO can help you with a wide range

of innovative Thermal Management Products

as well as other Enclosure Accessories, designed

to exceed your requirements.

• Enclosure Heaters

• Climate Controls

• Filter Fans

• Lights

• Enclosure Accessories

www.stegousa.com
1-888-783-4611

    tel 770-984-0858   fax 770-984-0615

Stego Sep Oct 2010 Ad.indd   1 8/11/10   9:08 PM

Maximum 
efficiency

PV Grid connected |  PV Off Grid |  Solar thermal | 
Battery charging systems |  Electronics services |  Cable technology

Steca Elektronik GmbH
Mammostraße 1
87700 Memmingen
Germany

Steca Solarix MPPT 2010 
The worldwide best  selling Steca  solar  charge 
 controller  family has a new member

  Latest maximum power point 
 tracking to optimally charge 
batteries

  Suitable for all established  
 module technologies,   com-
prising grid tied and thin 
film solar modules

  Advanced Steca MPP-tracking 
 algorithm assures use of the 
 maximum available power 

  Highest DC-DC conversion 
 efficiency and full  perfor-
mance in all conditions

  Professional and yet easy 
battery care combined with 
 modern, robust design and 
excellent protection

  Designed and made in 
Germany

available now:

Steca Solarix 

MPPT 1010

June 8–10, 2011  |  Mun i ch

PV B4.101|Solar Thermal B1.581 

Steca_claen_energy_88,9x123,825_05_2011.indd   1 19.04.2011   12:24:06

http://www.stegousa.com
http://www.stecasolar.com
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the model, resulting in lines not being 
parallel, and hips and gables not being 
symmetrical. It’s important to ensure 
the aerial measurement vendor builds a 
3D model based on photos from the top 
down and all four sides. Basic geometric 
principles must be followed to ensure 
measurements are accurate. Look for a 
company that has patented its processes 
and algorithms. 

Quality control & assurance
Measurement service companies 
are emerging every month in the 
marketplace. As a contractor, it’s critical 
to not be fooled by a pretty website 
promising easy aerial measurements. Due 
diligence is required to ensure a company 
is competent, capable, can handle high 
volume, can guarantee the accuracy of 
their work, and will still be in business 
next month. Make a phone call and 
ask how long the company has been in 
business, how many employees it has, etc. 
Determine what the company’s quality 
assurance process is and ask how many 
reports the company has delivered. Other 
key points to cover include the company’s 
financial stability, industry partners, 
industry acceptance, and investment in 
research and development. And, perhaps 
the most important question is if major 
insurance carriers accept the company’s 
reports as the industry standard in 
claims’ situations.

Solar reports
Aerial measurement services are evolving 
into more than just measurement 
providers. Look for a service that 
offers solar reports. In addition to roof 
measurements, these reports offer 
important diagrams for grid layout, solar 
orientation, and azimuth. Often these 
diagrams can be provided to contractors 
in formats that can be imported into 
CAD, saving hours of time.  

Another point to keep in mind when 
deciding which vendor to choose is what 
their reports look like. For example, does 
the company offer the contractor the 
option to customize a cover page? Is the 
report going to help make a professional 
presentation to the customer? Ask for 
a separate property owner report—one 
that’s designed to be left behind with 
the owner. This will contain the property 
images, diagrams, and notes, but will 
omit the measurements. This ensures the 
owner has an impressive report, which 
contains the contractor information, but 
with measurements that cannot easily be 
handed over to a competing contractor. 

The future of solar & aerial 
measurement technology
As contractors continue to take a 
lead with solar-powered installations, 
it’s important they rely on leading 

technologies. Aerial measurement technology is changing the 
industry while offering the benefits of accuracy, time savings, and 
increased safety. Contractors need to embrace new technologies to 
stay competitive and keep up with the increasing demand for clean-
energy generated rooftops.

Karen L Edwards is the marketing director with EagleView 
Technologies.

eagleView Technologies | www.eagleview.com

http://www.upsolar.com
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Modular solutions for utility Pv systems
SMA America has released its Sunny Tripower 8000TL, 10000TL, 12000TL, 
15000TL, and 17000TL inverters for applications requiring PV array voltages up 
to 1,000 VDC. The three-phase, transformerless Sunny Tripower is ideal for large-
scale arrays with modular plant topology, thereby simplifying system design. To 
create a multi-MW plant, users can connect the AC output of multiple Sunny Trip-
ower devices to a medium-voltage transformer for grid interconnection and feed-
in. This modular approach to plant configuration results in decreased installation 
costs, improved design flexibility, and increased energy production for the life of 
the PV plant.

 Additional features of the Sunny Tripower include 98.1% efficiency, data trans-
mission via Bluetooth wireless technology, an easily accessible connection area, 
and SMA’s patented OptiCool temperature management system. Also integrated is 
SMA’s Optiflex technology, which includes dual MPP inputs and DC input voltage 
up to 1000 V for custom plant design. The OptiTrac Global Peak operation man-
agement system ensures the inverter—even in partially shaded plants—can use 
nearly all of the energy offered by the PV modules.
The sMA Group | www.sma-america.com

Solar flashing 
mounts
Oatey Aurora Solar Flashings are spe-
cifically designed to flash around solar 
mounting systems, ranging in diame-
ter from 1/2" to 3". Most common resi-
dential solar systems are parallel to the 
roof, so the solar mounts are perpen-
dicular to the roof. The Aurora flashing 
was designed with the intent to mini-
mize stress around the collar/seal by 
eliminating the pitch on the flashings. 
Removing the pitch allows the flash-
ing to be installed on any angle. The 
products consist of an aluminum, soft 
aluminum, or galvanized base with a 
UV-resistant elastomeric collar. The 
collar has a patented tear-out feature 
that gives these flashings the flexibility 
to fit most common solar mounting 
systems. The collar also accounts for 
thermal expansion and contraction 
due to environmental changes, and 
can withstand temperatures up to 180° 
F. The low-profile design allows for a 
cleaner more professional look.  
Oatey sCs | www.oateyscs.com

Highest level of quality for tomorrow’s energy

proudly introduces
Solar-Trac®

Flexible supply and return lines  
for solar heated water systems.

Solar-Trac Piping Benefits:
• T316L Stainless Steel
• Available sizes from 3/8” thru 2”
• Tubing bends by hand
• Routes easily around obstacles
• Cuts using standard tubing cutter
• Special lengths available

Solar-Flare Fitting Benefits:
• Self-flaring
• No special tools
•  Reliable metal-to-metal  

sealing surface
• No gaskets or rubber washers

© Copyright Omega Flex 2010

Omega Flex, Inc.
451 Creamery Way • Exton, PA 19341
ISO 9001 Registered Company
800.355.1039

www.omegaflex.com
SLT-006 Rev 7/10
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Protective base 
for solar rooftop 
installations
Cablo-Port, from Legrand/Cablofil, is 
a UV- and weather-resistant rubber 
base that creates a cushion between 
rooftop-mounted cable pathways, pip-
ing, and HVAC equipment that can cre-
ate leaks in sensitive roofing materials. 
Cablo-Port is available in standard and 
widebody base styles—the widebody 
base minimizes roof pressure, provides 
a larger area for glue application, and 
supports up to 1000lbs sq/ft. Cablo-
Port features pre-mounted FAS P and 
channel support options in pre-galva-
nized, hot-dipped galvanized, and 304L 
stainless steel. It is also available in a 
seismic rated series. Cablo-Port is made 
of 100% recycled rubber to assist with 
building qualification for LEED credits 
and features a reflective safety strip for 
visibility on dark roofs.
Legrand/Cablofil 
www.legrand.us/cablofil

ENERGY SOLUTIONS. MADE BY KUKA SYSTEMS.

HIGHLY AUTOMATED BRICK AND WAFER LINES · THIN FILM 

HANDLING · PLANNING AND ENGINEERING · CUSTOMIZED 

 SOLUTIONS · GENERAL CONTRACTOR · AUTOMATED MODULE 

 MANUFACTURING · THERMAL COLLECTOR SOLUTIONS 

WORLDWIDE | BENELUX | BRAZIL | CHINA | CZECH REPUBLIC | FRANCE | 

GERMANY | INDIA | MEXICO | RUSSIA | SLOVAKIA | UK | USA | 

www.kuka-systems.com

http://www.omegaflex.com
http://www.kuka-systems.com


LEd technology
Ecoprogetti has created a technologi-
cally advanced sun simulator. ECOSUN 
10L utilizes LED technology as a light 
source. This not only supplies a triple-
class A radiation in accordance with 
EN60904-9 standards, but also emits 
stable light pulses for as long as 10 sec-
onds. The long lifetime of light source 
(30,000 hours) is enticing from a main-
tenance cost perspective, and because 
there is no waiting time from one test 
to another it's possible to repeat the test 
immediately. The unit’s ease of use and 
compactness allows a single operator to 
optimizing the production environment. 
Other features include a high-testing 
speed (three to six seconds per module), 
a high-precision electronic load for the 
characterization of the module, sensors 
to monitor the temperature of the mod-
ules, and the ability to personalize the 
impulses (duration and frequency). The 
Ecosun10L is indispensable for those 
who want to design a functional PV 
line with high-production capacity and 
repeatable measurement. all4-GP North 
America represents Ecoprogetti.
ecoprogetti | all4-GP
www.all4-gp.us

Solar module anchor & lock
The Sollega QuickSnap is a new feature available for the patent-pending InstaRack sys-
tem. It anchors solar modules by grabbing the module frame and locking itself into the 
strut without the use of any tools. When used with Sollega’s Hinge Plate, the QuickSnap 
allows modules to be easily carried, pivoted, locked into place, and grounded. 
sollega | www.sollega.com

A Higher Standard

Canadian Solar brings you some of the highest quality solar modules on the market today delivering:

     - Plus only power tolerances to maximize power output and ROI 

     - Industry leading product and performance warranty backed by investment grade insurance

     - Strong framed solar panels with 5400 pa mechanical load

     - A strong financial statement and superior bankability

     - Among the highest PTC efficiency ratings

www.canadiansolar.com

Packaged & modular 
power solutions
Trachte manufactures high-quality, 
durable equipment shelters. Their team 
has the expertise to manage projects 
with complex electrical and mechanical 
requirements, and to provide solutions 
for demanding applications. Sheltered 
switchgear and motor control center 
solutions from Trachte help compress a 
project schedule and avoid project cost 
overruns. From design and engineering 
through manufacturing and testing, 
the team at Trachte provides sheltered 
solutions through a quality system 
registered to ISO 9001:2008 stand-
ards. Trachte walk-in shelters can be 
designed for harsh environments, high 
altitudes, or hazardous locations, meet-
ing the demanding needs of engineered 
applications worldwide.
Trachte | www.trachteglobal.com 

http://www.canadiansolar.com
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WS Family

805.963.7547www.lufftusa.com

Intelligent Weather Stations.

temperature :: wind :: solar :: humidity
barometric pressure :: precipitation

Cable management system 
Snake Tray announces their new Solar Snake Tray Pole Mount 
System for field solar applications. This UL classified cable man-
agement system is capable of spanning distances in excess of 
30 feet and is designed with integrated supports. Solar Snake 
Tray for Pole Mounts has a built-in mounting rail for attaching 
combiner boxes and is available with optional seismic dampen-
ers. Solar Snake Tray nests together for eco-friendly shipping 
and easy onsite material handling. Available in stainless steel or 
hot dipped galvanized. Snake Tray manufactures a series of in-
novative products for all applications of cable management and 
power distribution, all designed and proven to significantly save 
on labor, time, and materials. 
snake Tray | www.snaketray.com

Solid state glass scanning 
Dark Field Technologies has drawn on its decades of laser and 
camera inspection experience to introduce the world’s first Solid 
State Scanner, NxtGen – SSS, for 100% online, real-time defect 
detection in raw and coated glass. This is the only technology to 
marry the benefits of lasers and cameras in a single scanner. Solid 
State Scanning amplifies defect images by a factor of 20 with de-
tection to 1-5 µm. NxtGen – SSS delivers more accurate defect siz-
ing and classification at a lower cost with no maintenance, no light 
bulbs, and no cooling required—100% solid state.  
Dark Field Technologies | www.darkfield.com

Solar combiners & 
re-combiners
Based on the aggressive growth and 
overall market acceptance for its solar 
products, Bentek Solar has introduced 
several new solar products for shipment 
this quarter. The new extended family 
of solar products accommodates both 
600VDC and the growing 1000VDC 
marketplace. Bentek Solar’s new solar 
products include: bi-polar combiners and 
re-combiners for bi-polar inverters; cir-
cuit breaker commercial and utility scale 
re-combiners; and, multiple disconnect 
safety systems (MDSS and CBSS). Bentek 
Solar’s new solar products and cut sheets 
can be viewed on the recently extended 
company website.
Bentek solar | www.benteksolar.com

Solar thermal 
collectors & heating 
system 
EZINC Solar Thermal collectors come in 
4 x 10, 4 x 8, and 4 x 6.5 sizes, and are 
SRCC OG – 100 certified. They come with 
NPT US threads, rather than straight 
copper. There’s no need for soldering, 
and they can be transportable from place 
to place. They can also be installed side-
to-side by using 1" or 3/4" brass fittings, 
and come with a 10-year warranty. Ezinç 
is providing four roof brackets per col-
lector as part of the package. Ezinç also 
manufactures Thermo Siphon Solar Wa-
ter Heating Systems, which are FSEC and 
SRCC OG 100 certified. Thermo Siphon 
Model KG 300 (80 gallons) is Energy 
Star labeled. The Solar Water Heating 
Systems Package comes with collector(s), 
a solar tank, NPT US fittings, mountings, 
expansion tank, as well as railings and 
typhoon belts. 
Premium solar 
www.presolarnet.com

solar energy

http://www.lufftusa.com
http://www.andersonpower.com
http://www.ecofastensolar.com/guides
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Control system 
for high-precision 
scribing
Manz Automation AG presents its 
inline precision control system (IPCS) 
for thin-film solar modules. IPCS 
combines high-precision scribing with 
fast image analysis. Manz engineers 
have, thereby, succeeded in minimizing 
a solar module’s “dead area” (i.e. the 
area that does not transform sunlight 
into electricity), significantly increasing 
the solar module’s efficiency. The inline 
precision control system can reduce the 
dead area to under 160 micrometres. 
By comparison, the dead area of solar 
modules fabricated with the laser 
scribes of competitors is up to 500 
micrometres, almost three times as 
high as with Manz. 

The secret to the IPCS is a fast 
control circuit that follows the position 
of the lowest line through the use of 
optical components, and constantly 
adjusts the position of the laser scribe 
so this distance between the lines 
is kept as small as possible—all at a 
scribing speed of up to 1.6 metres a 
second. In this way, even “crooked” 
lines created by thermic deformations 
during the coating process in the 
substrate can be scribed with a low 
dead area. Because the lines lie so close 
together, there is a greater surface area 
on the module in order to transform 
sunlight into electricity. This increases 
the efficiency of the solar module by 
some one to two percent. As a result, 
manufacturers can demand higher 
prices to reflect the higher output 
of the solar module, improving their 
return on investment (ROI). 
Manz Automation AG
www.manz.com

Pv frame sealant
Traditional silicone methods used to seal PV modules lead to significant material waste, as well as extensive cleaning time as excess product flows onto a 
module’s surface after the insertion of the PV laminate into the frame. With SolarBond Frame Sealant comes a new-generation pumpable sealant. Saint-
Gobain Solar allows solar module manufacturers to significantly improve performance, while reducing overall production costs. The sealant consists of a 
foamable, single-component reactive thermosetting compound, which allows an optimum cavity fill to be achieved without any overflow, reducing clean-
ing time and eliminating material waste. Also, because the sealant is warm when applied, it takes significantly less time to set, and achieves high-bonding 
strength immediately after contact with the glass, backsheet, and frame. Instant adhesion in the framing process ensures a consistent level of quality and 
leads to increased productivity and shortened production cycles. A long-term, weather-resistant bond also assures durability of the final product. 
saint-Gobain | www.pv.saint-gobain.com

http://www.intersolar.us
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The Keys to Wind Farm 
Asset Management 

Predictive maintenance & 
condition-based monitoring 

By Raegan Macvaugh

TOWerinG hunDreDs OF FeeT in 
the air, wind turbines are subject to 
extreme environmental forces that 
require continuous monitoring and in-
spection to determine if and when main-
tenance is necessary. With President 
Obama announcing his intention to dou-
ble the amount of electricity produced by 
renewable sources, like wind and solar, by 
2035, monitoring and maintenance needs 
to remain top-of-mind for asset owners.

A key issue within the industry is and 
will continue to be how to maximize a wind 
farm’s efficiencies while minimizing down-
time. The tips of a turbine blade can reach 
speeds of up to 300mph and with hail, dirt, 
and even rain pelting the blades, wear is inevi-
table. Between the turbine blades themselves, 
combined with the bearings that support the 
rotor, and other moving parts in the gearbox, 
it’s clear just how many facets of turbine main-
tenance are crucial for efficiency. By learning 
about different monitoring and maintenance techniques, and practicing smart predictive 
maintenance, unscheduled maintenance and downtime can be significantly reduced, al-
lowing assets to run at full efficiency for longer periods of time.

Scheduled versus unscheduled maintenance
Costs associated with scheduled maintenance are relatively low, however, unscheduled 
maintenance can have a serious impact on a company’s bottom line. Unscheduled main-
tenance typically means some sort of problem or defect has presented itself and, as a 
result, there are not only costs associated with the loss of production, but also with the 
required parts and repairs. Unscheduled maintenance can turn into an expensive, yet 
often unnecessary endeavor, considering a simply scheduled maintenance (also known 
as predictive maintenance) twice a year would have likely detected any potential flaws.  

benefits of predictive maintenance
Predictive maintenance has been a common part of planning for other power genera-
tion businesses for years, and should be just as common for the wind power industry. 
As mentioned above, a good predictive maintenance plan can identify issues before 
they become problems, which could shutdown operation of a turbine. There are other 
cost-saving factors that result, as well. For instance, predictive maintenance allows wind 
farm owners to schedule repair and maintenance at the most economical times, group-
ing turbines that need similar servicing together to save on time and costs. 

Condition monitoring
Gearboxes are one of the most expensive components of a wind power system with 
as much as 25% to 30% of a wind farm’s operating and maintenance costs associated 
with the gearbox alone. Knowledge of the gearbox condition enables continued opera-
tions when a defect is not significant, while mitigating the risk of run to failure, an 
unplanned outage, or a catastrophic event. Detecting a potential problem early can 
also help in scheduling maintenance as the issue can be addressed as part of an already 
scheduled maintenance shutdown. Or, it might be addressed in an up-tower mainte-
nance call, saving the costs associated with scaffolding or cranes. 

Another key benefit of online condition monitoring is the remote monitoring and 
software integration capabilities. An entire wind farm can be monitored onsite, or from 
a central location headquartered in a completely different area. This is especially helpful 
for monitoring the health of offshore turbines. The addition of software helps to iden-
tify trends and provides alarm, diagnostic, analytic, and reporting capabilities that give 
operators a clear picture of a turbine’s condition.

Inspection techniques
It’s clear predictive maintenance is a critical part of operating a productive wind farm, 
but it’s important to understand when, where, and how to inspect turbines to best 
detect potential problems. With the advances in Non-Destructive Testing (NDT) tech-
niques and equipment, inspection offers more efficient and reliable results. The key 
component to almost all NDT equipment in the wind power industry is portability to 
make it easier to get to those difficult to reach areas. 

Remote visual inspection is a great technique for identifying defects, helping inspectors 
identify problems quickly through the use of video. Remote visual inspection is typically 
done with video borescopes, which easily identify pitting, cracking, corrosion, erosion, 

Focus on Medium VoltageFocus on Medium Voltage

“To learn more about our products & Solutions please visit us at booth # 
785 during WINDPOWER”

Focus on Medium Voltage
www.ormazabal.com

IEEE Certification
• > 14 GW of renewable energy use   
 Ormazabal´s equipment (wind & solar   
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XL Go Press Photo:  XL Go VideoProbe 
System from GE.
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weld, and other defects that could cause 
unscheduled downtime. When using a 
video borescope, it’s imperative to find 
models that are lightweight, have excel-
lent light output, and are portable and 
durable—all necessities when inspecting 
the tight quarters of a gearbox, without 
sacrificing image quality.

 
Challenges
Although predictive maintenance and 
monitoring is critical to maximizing ef-
ficiency and minimizing downtime, some 
companies still don’t regularly monitor 
and inspect their assets. Climbing to the 
top of a wind tower is a difficult task that 
involves erecting scaffolding and hiring 
cranes, which can costs thousands of dol-
lars. A more cost-effective solution is to 
find equipment that makes the process 
easier such as adding permanently in-
stalled condition monitoring solutions in 
the gearbox, as well as using lightweight 
portable inspection equipment when 
conducting routine inspection. Software 
solutions, integrated with inspection 
and monitoring equipment, also address 
challenges by making data easily availa-
ble to personnel located offsite for analy-
sis. Software further allows asset owners 
to easily access the exact information 
needed to make informed decisions. 

 
Conclusion
Wind power is going to continue to grow 
as a critical power resource for the United 
States, and for the world. It’s important 
to utilize a number of different inspec-
tion techniques to ensure maximum effi-
ciency and minimal downtime. Predictive 
maintenance and continuous monitoring 
are critical aspects in maximizing the ef-
ficiency of wind power as the industry 
expands. With scheduled maintenance 
and continuous monitoring, issues can be 
detected and corrected before becoming 
catastrophic, saving downtime and lost 
revenue. 

Raegan Macvaugh is with GE Measurement 
& Control Solutions.

Ge Measurement &  
Control solutions
www.ge-mcs.com

 

Tower surface protection
Dr. Shrink offers TowerMinders, designed to protect tower surfaces and their finish from 
chafing caused by chains and/or ropes. They roll up and down the tower, securing main-
tenance platforms without marking or scratching it. It’s also possible to cover tower ends 
with Dr. Shrink’s premium shrink wrap for weather protection and long-term storage. 
Dr. Shrink also has pre-sewn wind blade bags that are designed to cover and protect the 
entire blade. They come with a sewn-in ratchet strap for easy installation.
Dr. shrink, inc. | www.dr-shrink.com

XL Go WT GearBox: Inspection image of 
a wind turbine gearbox taken with XL Go 
VideoProbe System from GE.

http://www.phillipslytle.com
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Sandvik

Office 713 973 6905   |   sales@twrlighting.com   |   www.twrlighting.com
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Orga’s new generation of LED FAA obstruction lights for the wind industry
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A WinD TurBine can be dissected into several different structures. Wind turbine towers 
are typically around 300 feet tall and support 80 metric tons of nacelle and rotor assem-
bly, including blades that can stretch over 100 feet in length. Wind towers are made up of 
three key components: steel tower segments, connecting rings, and the tower access door. 
Machining each of these components comes with its own set of challenges and requires the 
best tooling solutions.

The framework of a wind tower 
The bottom of a wind tower is normally set in a concrete foundation with access to the in-
side via a stairway and a large, heavy-duty steel door. Inside the tower is a ladder that leads 

up to the nacelle, and a series of cables and cabinets that help to deliver the electricity from 
the generator to the transmission lines. 

The steel tower segments, themselves, come in tubular steel sections of 65 feet to 100 
feet (before they are epoxy resin coated for corrosion resistance). They are then bolted to-
gether by six-to-eight connecting rings, one at each end. All of the features require some 
milling, drilling, and turning operations. Components of this size require special machine 
specifications, including a large working envelope, high torque, high power, and geared 
spindle motors. 

Connecting rings are massive components, measuring upwards of 10 feet in diameter. 
They are approximately four inches thick (see Figure 1), are normally made of low-carbon 

steel, and arrive at the machining pro-
cess with a thick and abrasive skin cre-
ated during forging. 

The first machining operation is nor-
mally rough turning of the outer- and 
inner-diameters and faces (see Figure 
2). Depths of cut can range from 0.250 
inches to 0.500 inches, and speeds up 
to 600 surface feet per minute. Large 
3/4-inch inserts are typically used and 
a strong grade/geometry combination 
is required. This will result in efficient 
machine time, quality, consistency, and 
tool economy. 

The next operation includes semi-fin-
ishing and finishing the same surfaces 
that were just rough turned. Compared 
to the initial roughing, geometries es-
sential for lighter feeds and smaller 
depths of cut are recommended. Higher 
speeds in the range of 700 surface feet 
per minute are possible when semi-fin-
ishing and finishing with grades that are 
harder and have more heat protection 
(see Figure 3). Dry machining is also 
possible. After the turning operations, 
an indexable drill is normally used to 
drill the holes. Connecting rings have 
more than 100 holes around the perim-
eter, requiring a rapid short-hole drilling 
solution. Consider a drill with speeds up 

Wind Tower Components 
& the Difficult to
Machine Operations
By Brent Godfrey

1:  The connecting rings, typically measure 10 feet in diameter and are four inches thick, require high-performance 
turning and drilling operations. 

2: Turning operations for the connecting rings require roughing of the outer- and inner-diameters, as well as the faces. 

3:  The T-MAX P insert geometries are carefully designed for perfect chip breaking and high-metal removal rates at 
high feed rates, and in dry conditions. 

4:  A custom-made tool designed with mounted inserts, which provide maximum edge-strength and rigidity, but also 
require more machine power and torque.      1.

2. 3. 4.

http://www.twrlighting.com
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for your free copy of  
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Megger...
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Test Equipment

n  1-, 5-, and 10-kv Insulation Resistance Testers
n  Earth/Ground Resistance Testers
n  Low Resistance Ohmmeters
n  Blade Repair and Maintenance Test Leads
n  Battery Maintenance

 
The Wind Energy industry is one of the fastest growing markets, and products from Megger offer 
turnkey testing solutions. Our instruments are recognized for their versatility and impressive power  
capability. So look to Megger products to help produce more power testing with less effort.

to 1000 surface feet per minute, which 
enables increases in feed rates to cut the 
costs per drilled hole.

The alloy steel tower door presents 
some of the most unique machining 
challenges of any tower component due 
to its curved nature. One of the main 
components starts as a large, flame-cut 
plate that is approximately 10 inches 
thick and 9.5 feet tall. The edges of the 
tower door are beveled and chamfered, 
normally with indexable milling tools 
that match the angles and geometry of 
the final surfaces. 

At times, wind component and tooling 
manufacturers will work together to 
custom-design milling cutters that 
can adapt to the machine tool, power, 
and torque. In one example, a custom 
tool was created that incorporated 
light cutting and inserts, which 
could be tilted at various angles. This 
solution still utilizes almost the entire 
cutting edges and provides maximum 
process security and long tool life. It 
also provides very low cutting forces. 
Another design incorporates tangentially 
mounted custom inserts that provide 
maximum edge strength and rigidity, 
but also require more machine power 
and torque (see Figure 4). High-metal 
removal rates for this design can be 
attributed to the numerous amounts 
of inserts surrounding this tool, giving 
the manufacturer an advantage when 
machining this difficult component.  

Brent Godfrey is an industry and 
application specialist in the power 
generation industry for Sandvik Coromant 
in Fair Lawn, New Jersey.

Sandvik Coromant offers global support 
and solutions for manufacturing difficult-
to-machine components, across multiple 
industries. 

sandvik Coromant 
www.sandvik.coromant.com/us/wind

Interactive training lab
American Resource & Energy is pleased to introduce their new renewable energy education lab, Edison Interactive. 
This unique comprehensive system offers students hands-on field experience with real-world alternative energy and 
electronic equipment, while providing a practical LED area light for the school grounds. A 30' tower supports a micro 
wind turbine, a solar module, and weather measurement devices. The wireless online data display allows students to 
analyze detailed energy production, consumption, and environmental conditions. The included Assembled Founda-
tion System—an above-ground foundation secured with ballast—allows for transport between schools or to com-
munity outreach projects. The Edison Interactive Lab assembles/disassembles in two to four hours and requires no 
building integration.
American resource & energy | www.arewindtowers.com

http://www.megger.com
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hOisTinG An OBjeCT weighing more than 50 tons to a height approaching 300 feet is in-
herently a high-risk situation. Asking someone to complete that task while using a large 
crane—on which they have little or no experience—certainly adds to that risk. Now just 
imagine putting that same person at the controls in semi-darkness, when the wind is pick-
ing up, the snow begins to fly, a heavy fog sets in, or all of the above. 

In real life, experience is a must when it comes to constructing, erecting, and maintain-
ing wind turbines. However, there’s a first time for everything.

Facing heights, high winds, and unpredictable weather is simply part of the job of erect-
ing wind turbines and on-the-job training is part of that deal. Until now. For training 
purposes, a new virtual world exists in a first-of-its-kind crane simulator. It was built for a 
skilled trade union to prepare its members to erect wind turbines under the above condi-
tions, as well as others.

 The simulator is owned by the International Union of Operating Engineers Local 139, 
Joseph J. Goetz Jr. Training Center, in Coloma, Wisconsin. It was built by GlobalSim, a 
Kongsberg Maritime Company, in Draper, Utah. The machine’s software projects real-world 
scenarios including changing weather conditions, and allows two students to operate a 
crane independently but simultaneously lift wind turbine components into place. This rep-
licates a procedure used in the field.  

Designed with a commitment to realism, the simulator lets students get bumped around 
if they drive their crane over uneven ground, feel the wind blow against a crane boom, and 
see the shadow of turbine blades pass over other objects. Equipped with a cab and controls 
identical to those in a Manitowoc Epic Model 2250 MAXER crane, along with a second set 
of the controls, two crane students can train together along with a third individual who is 
learning how to be a signal person. With the second set of controls, an instructor also has 

the option of working with one student 
at a time.

Because the simulator is enclosed with-
in a 26-foot-long, eight-foot-wide trailer, 
it can be transported to locations off the 
training center grounds.

Putting safety first
Efficiently training people to erect wind 
turbines is not an easy task. Safety comes 
first, and often this starts with getting 
trainees accustomed to running a crane, 
and running it at the heights needed. 

The training center attempted to 
take on this crane challenge about a 
decade ago by purchasing a simulator 
from GlobalSim, mainly to teach Local 
139 members how to run it for general 
use. However, the simulator’s intended 
purpose as a training tool was never 
fully realized because it was not set up 
to run a class through. This changed in 
2009, when the training center received 
a $275,000 Green Energy Grant from the 
State of Wisconsin. 

With the Green Energy Grant avail-
able, Local 139 training director Daniel 
Sperberg and instructor Doug Stegeman 
saw an opportunity to upgrade and re-
purpose the simulator to train students 

RSI-11-164_CleanEnergy_May-June.indd   1 4/22/2011   5:57:48 PM

In a Virtual World
Training crane operators to assemble wind turbines  By Dave Backmann

http://www.psi-repair.com
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how to operate a crane for use in a green 
industry—wind power. Stegeman dis-
cussed creating virtual wind turbine 
erection scenarios with GlobalSim engi-
neers. With crane operational data and 
photographs in hand—taken of wind 
turbine components being hoisted into 
place on actual jobsites—engineers de-
signed scenarios with the realistic graph-
ics that students now see on the rebuilt 
simulator’s 90-inch diagonal, curved 
projection screen.    

“We’re working with big cranes in this 
industry to lift very heavy turbine com-
ponents hundreds of feet into the air,” 
Stegeman said. “It is inherently a high-
risk situation because of that height. The 
training center can’t buy a real-life big 
crane like the Manitowoc 2250. But, our 
students can establish a high degree of 
confidence with these cranes by using 
the simulator.” 

Stegeman said the simulator is pro-
grammed with data that approximates 
actual wind turbines going up in Wiscon-
sin. For example, the range of weight of 
the nacelle in the simulator is 90,000 to 
110,000 pounds, the tower base weight 
is at about 80,000 pounds, and the rotor 
assembly at 45,000 to 50,000 pounds.

GlobalSim engineers put the equiva-
lent of three years into developing a 
high-fidelity working model simulator 
specific to wind turbine erection, said 
Daniel Olson, the company’s manager of 
operations. “This effort included creating 
the software and developing the models 
to a functional capability and imple-
menting actual crane data,” he said.  

Jennifer Johnson, a journeyman Oper-
ating Engineer from Watertown, Wiscon-
sin, is familiar with running other pieces 
of heavy construction equipment, but is 
learning how to operate a crane. She said 
that training on the simulator boosted 
her confidence. “It’s a stepping stone in 
learning how to operate a real crane and 
it’s very realistic,” she said. 

Dave Backmann is the communications 
director for the International Union 
of Operating Engineers Local 139, a 
skilled trade union founded in 1902 with 
approximately 9,000 members throughout 
the State of Wisconsin. The members are 
primarily operators of heavy construction 
equipment and mechanics who service the 
machines.

Operating engineers
www.iuoe139.org

Aerial imagery for wind siting
Digital Data Services, Inc. (DDS), a geospatial solutions company based in Colorado, have 
announced the launch of full contiguous United States coverage of 15-foot vector contour data 
and seamless one-meter aerial imagery. These datasets prove invaluable for use in wind power 
siting and preliminary planning.  
Digital Data services, inc. | www.digitaldataservices.com

http://www.selinc.com
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Fire Trace

ACCOrDinG TO rePOrTs, the cost of 
a fire that damages or destroys a wind 
turbine can be as much as $2 million. 
Property damage to the turbine, and 
nearby areas, from fires reported in the 
past decade ranged between $750,000 
and $6 million. 

Aside from the imminent hazards of 
a burning turbine, there is also the risk 
of sparks, embers, or debris falling to 

the ground and setting off a wildfire due to the remote location of 
many wind farms. Even if a turbine is not fully burned or damaged, 
or a potential fire doesn’t spread to the surrounding countryside, 
costs can be considerable. This was shown during a recent fire at a 
wind farm in California, which resulted in the loss of just one con-
verter cabinet. Cost for replacement: $243,000, including parts and 
downtime. 

Although the financial loss and costs of a fire might be the pri-
mary concern of any wind farm operator, pressures are building up 
from environmental groups and the concerned public in general. 

Turbine fires—and, particularly those that spread—should be a 
significant concern, affecting the planning stages of any project. To 
this avail, permitting might be a more drawn-out, costly, and time-
consuming process. Turbine manufacturers and wind farm opera-
tors are now, more than ever, becoming acutely aware of the costs, 
safety, and the environmental arguments in favor of effective fire 
detection and suppression. But what are the fire risks associated 
with wind turbines?

Technical equipment and combustible material are concentrated 
in the nacelle and, once a fire starts in a turbine, it can be fuelled by 
up to 200 gallons of hydraulic fluid and lubricants. The nacelle itself 
is constructed from highly flammable resin and glass fiber, and in-
ternal insulation can become contaminated by oil deposits, adding 
to the overall fuel load.

The most common cause of a turbine fire is a lightning strike—a 
risk that is heightened by the installation of taller and taller wind 
turbines. Turbines are now being built that are up to 320 feet high. 
They’re frequently sited in exposed and high-altitude locations. 
Globally, there are around 16 million lightning storms and approxi-
mately 1.4 billion lightning flashes every year. However, only 25% 
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It’s when, not if…  By Scott Starr
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of these are cloud-to-ground (the remainder 
are either cloud-to-cloud or intra-cloud); 
yet, this still equates to the US being hit by 
between 15 million and 20 million ground 
strikes a year, according to the Colorado-
based National Lightning Safety Institute.

The consequences can be judged from the 
following example. Recently, a wind turbine 
caught fire as a result of a lightning strike. 
Burning parts of the rotor blade, which had 
been struck, fell and caused a secondary fire 
in the nacelle—all at a cost of $200,000 and 
150 days of lost operation.

Mechanical failure or electrical malfunc-
tion can also trigger a fire as capacitors, 
transformers, generators, electrical con-
trols, transmission equipment, and SCADA 
(Supervisory Control and Data Acquisition) 
systems all have the potential to catch fire. 
This risk is amplified when there are loose 
or broken electrical connections, or there is 
an overloading of electrical circuits. Braking 
systems pose a particularly high risk of fire. 
Overheating can cause hot fragments of the 
disc brake material to break off, rupturing 
hydraulic hoses, and resulting in the highly 
combustible hydraulic fluid being expelled 
under pressure and coming into contact 
with the hot disk brake fragments. Hydrau-
lic pumps and connections can also fail, 
allowing the fluid to erupt into flames when 
it comes into contact with a hot surface.

A case in point was a fire where a slip-
ring fan of a double-fed induction generator 
broke. Sparks were generated by the rotat-
ing fan impeller, which set the filter cabi-
net’s filter pad alight. The fire then spread 
to the hood installation, causing $800,000 
worth of damage.

With the fire risk becoming greater as 
more turbines come into operation, the Na-
tional Fire Protection Association (NFPA) 
has added wind turbine and outbuilding fire 
protection standards to NFPA 850 (“Rec-
ommended Practice for Fire Protection for 
Electric Generating Plants and High Volt-
age Direct Current Converter Stations;” 
2010 Edition). This provides fire protection 
recommendations for the safety of con-
struction and operating personnel, physical 
integrity of plant components, and the 
continuity of plant operations. The revised 
2010 edition includes detailed recommen-
dations relating to wind turbine generating 
facilities.

Wind farms are usually built in isolated 
locations with restricted access, placing 
them beyond the prospect of immediate 
attention by the fire service. Even when 
emergency services are able to respond 
quickly, few have the equipment capable of 
firefighting at the height of modern wind 
turbines. The solution is an effective fire de-
tection and suppression system. Such a sys-
tem should be intrinsically safe, not require 
any external power that can fail or put the 
system out of operation, and it needs to be 
able to stop a fire precisely where it breaks 
out before it can do irreparable damage 
to the turbine or spread elsewhere. It also 

needs to be purpose-designed to contend with the vibration, dust, 
debris, airflow through the nacelle, and the extreme temperature vari-
ations. An effective system also has to be capable of providing 24/7 
unsupervised wind farm protection.

Wind farm fires do happen, and many in the industry suspect that 
they occur far more frequently than statistics suggest. This is because 
a significant number of turbine fires go unreported due to their re-
mote location. Emergency services are not always involved and there 
are no regulatory requirements to report related fire incidents. Hardly 

surprising, many insurers are becoming increasingly concerned, and 
the opinion of many can been summed-up by the following state-
ment: “Fire. It’s not a matter of if, it’s a matter of when.” Better safe 
than sorry.

Scott Starr is the director of marketing at Scottsdale, Arizona-based 
Firetrace International. 

Firetrace international | www.firetrace.com

http://www.ene.com
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One OF The MOsT exciting growth opportunities for renewable energy in the United States is 
offshore wind. Offshore wind development in other areas of the world, including Europe, has 
made significant headway and is well established. To date, however, there has been little, if any, 
commercial development of offshore wind power in the US.

Given the physical size of this country, the extent of our shoreline, and the fact many of our 
population/load centers are along a coast, offshore wind has the potential to become an impor-
tant component of the renewable energy supply mix. In fact, this industry in the US is not only 
limited to near-shore, ocean-based projects, but could also include significant offshore wind re-
sources in the Great Lakes—some of the strongest potential wind resources in the entire country. 

As with any emerging industry, there are several issues that should first be addressed to create 
a sustainable, commercially viable resource. As evidenced by the siting process associated with 
proposed offshore projects in Massachusetts, and elsewhere, the siting of offshore wind projects 
can be a difficult, expensive, divisive, and protracted exercise. Concerns about avian and other 
environmental impacts are significant, and should be studied regionally and on a project-specific 

basis. These studies support informed decisions while including relevant information about a pro-
ject’s attributes and potential impacts, such as location, configuration, tower height, and so forth. 

These issues are not that different from concerns associated with landside wind projects. How-
ever, other environmental issues, such as potential impacts to aquatic resources, disturbance of 
contaminated sediments as a consequence of project construction, and possible EMF impacts to 
marine life, can be unique to offshore wind projects, and are currently less understood. The ability to 
develop a comprehensive base of reliable information to support an informed decision about these 
potential impacts is critical to understanding them and moving the offshore wind industry forward.

Even more problematic for any offshore development, however, has been siting concerns relat-
ed to visual impacts. In fact, the majority of projects that are stalled appear to have visual impact 
concerns among their key issues. Efforts to develop meaningful, related criteria and protocols, on 
a national and regional basis, may well determine how significantly the US develops this resource. 
What is necessary entails thoughtful, inclusive, and equitable approaches to assessing visual 
impacts. Do we want a project that places The Statue of Liberty in the shadow of a field of 7 MW 

offshore turbines? Of course not. Alternatively, 
should we not allow a project where a turbine 
tower just barely appears over the horizon? To 
move forward, it’s important to make some 
collective value judgments about the benefits 
of offshore wind relative to these perceived or 
actual impacts. Identifying ways to mitigate 
visual impacts and developing technologies 
that allow cost-effective turbines in deeper 
waters, more distant from the shoreline, are 
essential.

Development of a robust, integrated supply 
chain for offshore wind is also important, as 
any significant or sustainable offshore develop-
ment likely won’t occur until a domestic supply 
chain is in place. Not only does a supply chain 
directly support the development of offshore 
wind projects by providing the necessary peo-
ple and materials, it also facilitates economic 
growth through the creation of new business 
opportunities and jobs to support the industry. 
Although it may be argued that a turbine is a 
turbine regardless of where it’s located, on land 
or in water, an offshore turbine has significant 
differences that require an independent supply 
chain for certain components. For example, 
towers and foundations for offshore projects 
are very different. Turbines for offshore ap-
plications can be larger; underwater cabling 
and voltage conversion is required; and, barges, 
tugs, and divers are required to construct and 
maintain it. Until some key components for 
the offshore wind supply chain are put into 
place, there will likely be limited growth poten-
tial in the United States.

Though it won’t be easy, informed decision 
making regarding the benefits of offshore 
wind, together with strategic investment in in-
formation gathering and supply chain develop-
ment, could prove tremendously beneficial to 
the US and the growth of offshore wind power 
in this country. 

David P Flynn is a partner at Phillips Lytle LLP, 
concentrated in the areas of environmental law 
and energy. As the firm’s Energy Practice team 
leader, he has represented multiple developers 
on land-based and offshore wind projects. 

Phillips Lytle LLP 
www.phillipslytle.com
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LEADING THE WAY IN RENEWABLE ENERGY, BIOSCIENCES, ADVANCED MANUFACTURING AND INFORMATION TECHNOLOGY.

*CNBC “Top States for Doing Business,” July, 2009.

Her grandparents’ crops produced food. Her parents’ crops also 
produce fuel. What else will her crops produce? The answer may very well come 
from Iowa. Our strong agricultural foundation and world-class research institutions make Iowa a natural for 
biosciences — from biodefense to post-genomic medicine. No wonder Iowa is ranked 4th in the country for 
overall business climate.* See more of how Iowa’s economy is changing lives and the biosciences industry at 

iowalifechanging.com.

iowalifechanging.com

Wind farm & turbine forecast
To facilitate grid energy trading, increase profit from feed-in tariffs, and improve maintenance schedul-
ing, Meteodyn has developed a software to forecast accurate and reliable production for a whole wind 
farm and for each turbine. Among the Meteodyn Forecast assets, the company can quote: the capacity 
to interface with any mesoscale numerical weather prediction (NWP), as well as the use of a CFD solver 
to increase the accuracy by taking into account the local effects, including wake effects at each turbine. 
Meteodyn Forecast provides: short-term production forecasting system; meso-to-micro downscaling; 0 
to 72 hours up to seven-day ahead predictions with a 15-minute time step; a statistical analysis of the 
errors; computation of speed and production uncertainties; ands, real-time data assimilation and auto-
matic correction. Mesoscale forecasts are available all over the world, updated four times a day.
Meteodyn | www.meteodyn.com

Fiber optic encoder
Scancon, a manufacturer of encoders, has 
introduced a fiber optic encoder for use 
with wind turbine generators. The Scan-
con SCH94FO is a heavy-duty encoder 
offering both incremental and fiber optic 
output, ideal for those applications re-
quiring safe signal transmission over long 
distances. The SCH94FO incorporates 
the rugged design features of Scancon’s 
SCH94 hollow shaft encoder with the 
high-transmission distance and noise-
resistant qualities of fiber optics. The 
encoder protects against signal disruption 
by electrical disturbances often encoun-
tered during wind turbine operation. The 
encoder provides an added safety feature 
by utilizing two redundant fibers. The 
SCH94FO also offers the option of either 
red light transmission (transmission 
distance of 250 meters), or infrared light 
transmission (transmission distance of up 
to 2000 meters).
scancon | www.scancon.dk

Wind farm software 
tool
Owners and operators are under increas-
ing pressure to reduce operational costs 
while improving the efficiency of their 
wind farm portfolios. GL Garrad Has-
san has developed a new software tool to 
help facilitate this. WindHelm provides 
a single platform for the monitoring, 
optimization, and control of any combina-
tion of operational turbines, farms, and 
portfolios. It gives owners and operators 
uniform access to, and analysis of, their 
SCADA data. This facilitates intelligent 
operational decisions, maximizing availa-
bility, efficiency, production, and financial 
return. WindHelm was developed out of 
GL Garrad Hassan’s independent SCADA 
product, so clients benefit from the re-
lated international consulting experience 
and can be confident of a robust and intel-
ligent product. With a rich reporting envi-
ronment and an advanced analysis engine, 
WindHelm enables clients to get real value 
out of their wind farm data.
GL Garrad hassan
www.gl-garradhassan.com

http://www.iowalifechanging.com
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Figure 1. Growth of installed wind power capacity by year.

The expected expansion of wind power, along with the 
development of bigger turbines, has allowed us to build 
wind power farms not only on land, but now also out at 
sea. In such cases, requirements of medium voltage (MV) 
equipment are even higher. As access is more limited in 
water, turbine reliability and its safety features become 
more vital to operation. Guaranteeing maximum and 
continuous supply during operation and personnel safety 
when inside an offshore turbine are serious considerations 
during construction.

 As a consequence of this new reality, MV switchgears 
have undergone developmental changes. A switchgear now 
must accomplish higher insulating levels and operate under 
much harder salinity corrosion, humidity, and tempera-
ture conditions than those established by international 
standards. The following describes the main developments 
with MV switchgear, as well as the particular type tests per-
formed, which reproduce sea transportation conditions and 
the environmental conditions of offshore wind turbines. 
This was done by means of accelerated aging tests in salin-
ity chambers, which has allowed certification of MV switch-
gears for use in offshore wind turbines, as well as on wind 
farms with extreme climate conditions.

Figure 2. CGM.3-V unit installed inside wind turbine tower.

Environmental impacts 
Driving mechanisms are the devices responsible for open-
ing and closing a turbine’s three-position switch-discon-
nector and circuit breaker. It would only be opened when 
a fault occurs within the wind farm’s MV grid, or during 
maintenance or operation checks. Of course, the reliability 
of this device is vital from a safety and performance point 
of view, especially if you’re the wind farm operator.

In geographical places like the US and Canada, 
temperatures at a wind farm can be as low as -22° F (-30° 
C) during operation and -40° F (-40° C) while equipment is 
being stored. In these conditions, operation of the driving 
mechanisms must be verified according to the mechanical 
endurance category they are listed under, and verified for 
leakage levels from the MV gas tank so they don’t increase, 
losing insulating properties.

In one case study of this nature, the specific type test 
performed to study performance under the above condi-
tions was to operate the circuit breaker and switch-discon-
nector driving mechanisms inside a climatic chamber for 
12 hours at -40° F. This was done to ensure the amount of 
operating sequences were achieved and the speed (rad/sc), 
torque operation value (Nm), and rebounding (mechanical 
degrees) remained within the required parameters.

Another related issue to take into consideration is 
corrosion. International standards for indoor installed 
switchgears state: “Air must not be significantly 
contaminated with dust, smoke, corrosive/explosive 
gas, steam, or salt.” The environmental conditions in any 
offshore wind farm cannot guarantee the above statement, 
however, due to high levels of salinity in the atmosphere. 
Therefore, it’s necessary to apply special surface treatments 

for the galvanized steel elements and, most importantly, to 
extend the driving mechanisms lifecycle against corrosion, 
ensuring it will accomplish the number of operations it was 
designed for. 

As per the above case study, the specific type test per-
formed on driving mechanisms and small components 
(such as tripping coils, motors, relays, and steel elements) 
was to introduce them in a salt-spray chamber for 720 
hours at 95° F (35° C), and spray a solution of five percent 
in weight of NaCL. The goal attained: to achieve successful 
results and a high-corrosion resistance classification, ac-
cording to international standards. 

Figure 3. Driving mechanism after a 720-hour salt-spray 
chamber test.>

Transportation of the switchgear
Every wind project developer knows that one of the most 
important parameters to optimize during construction of 
a wind farm is the installation time because of the high 
costs associated of the required resources. That’s why it’s 
common to install the MV switchgear horizontally inside a 
turbine tower and, then, transport the tower to its offshore 
platform in a special vessel. However, transporting the MV 
switchgear under these conditions adds another challenge, 
as the equipment must withstand horizontal forces due to 
the positioning of the tower. It also must withstand the vi-
brations that occur during sea transportation.

To reproduce these transportation conditions on the 
MV switchgear, a horizontal axis 3D vibration test was 
used, applying a 4Hz frequency value and an acceleration 
of 0.875sc with a maximum amplitude of 27.2mm. The 

Case Study:
The Evolution & Development of Medium 
Voltage Switchgear 
Designed for special wind farm applications
By Jose María Torres, Iñaki Blanco & David Goiricelaya

A worldwide increase in energy demands, and supportive renewable energy policies, have been key factors in the 
growth of renewables over the last decade. Between 1998 and 2007, wind power’s installed capacity has grown by 
30.4% each year, and international organizations are expecting similar figures until the year 2030.
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test was fixed at a low frequency, and 
performed to a group of three modular 
functional units. Afterwards, the copper 
circuit resistance was measured to ensure 
the values did not change during testing. 
In this case, all joint connections, screw 
drive connections, and the welding suc-
cessfully passed.

Figure 4. Modular functional units during 
vibration test.

Power & design
The power capacity of wind turbines and 
wind farms has increased dramatically 
over the last years. The power capacity of 
the first turbines ranged between 200 kW 
to 300 kW, whereas, most offshore tur-
bines today have 3 MW machines in place. 
Some experimental wind farms are even 
being developed with 6 MW machines.  

To decrease the electrical loses within 
a MV wind farm’s grid, there’s a tendency 
to increase distribution voltage levels, 
which requires higher insulation levels 
than those established by international 
standards. This is why a certain amount 
of wind farms use 40.5 kV units, which 
determine insulating levels of 95 kV for 
one minute at industrial power frequen-
cies (routine tests in all compartments of 
the MV unit) and 185 kV for the lightning 
impulse test (BIL).

The particular position in which the 
MV switchgear is installed inside the wind 
turbine tower requires different designs to 
maximize safety in the case of an internal 
arc fault inside the switchgear. Though 
some turbine manufacturers choose a 
layout where the switchgear is installed 
above ground level, making an alternative 
design necessary for the gas release duct.

Keeping this requirement in mind dur-
ing testing, the bottom of the unit was 
sealed (the cable compartment), and a 
backside gas-release duct designed to 
guarantee nobody in front of or under-
neath the unit would be harmed. The test-
ing of this special design was performed 
according to the IEC & IEEE standards 
accomplishing IAC AFL (R as an option) 
arc fault resistance classification for 21 kA 
short circuit current.

Conclusion
Wind energy technology and the 
construction of new wind farms in places 

where the operational requirements are high due to salinity, 
temperature, or humidity, require an MV switchgear adapted to 
those particular conditions—which international standards do not 
take into consideration. The case study described above concluded 

with the implementation of special solutions for the MV switchgear 
used in these kind of environmental conditions.

OrMAZABAL | www.ormazabal.com

http://www.hytorc.com
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Cables for nacelle & wind towers
General Cable has specifically designed its WindGen suite of 
cables for use throughout the nacelle and tower, and have dem-
onstrated performance to withstand the harsh operating envi-
ronments of wind turbine generators. Features include: stable 
electrical properties over a broad temperature range (-40° C to 
90° C); superior UV/sunlight-, oil- and, ozone-resistant for use 
in a wind turbine generator and tower; excellent flexibility and 
resistance to high-torsion stress even in sub-zero conditions; 
flame-retardant for maximum safety; 20-year service life; as well 
as, complete offering of low-voltage signal, control and power 
cables, and medium-voltage cables up to 35 kV.
General Cable | www.generalcable.com

gearbox protection filter 
The HYDAC 2-Stage element uses an integrated protection filter to guarantee that only 
filtered oil can reach the gears and bearings. These 2-Stage elements are now available 
for applications where higher dirt holding capacity is needed to avoid unscheduled filter 
changes, or to extend the service intervals. The 2-Stage Premium filter element with high-
er capacity and extended performance was especially designed for gearbox lubrication 
such as those in wind energy systems. Through the optimization of the filter mesh pack, 
the BN4HX Premium Element increases dirt-holding capacity by up to 140%. As a result, 
the Premium BN4HX 2-Stage element is appropriate for applications where higher dirt 
loads are expected and compromising the safety of the element is not an option. 
hyDAC | www.hydacusa.com

bolt securing system
Mudge Fasteners, Inc. is proud to offer 
the NORD-LOCK bolt securing system to 
customers in the wind- and solar-power 
industries. The NORD-LOCK bolt secur-
ing system uses geometry to safely lock 
bolted joints in the most critical applica-
tions. This unique wedge-locking system 
offers the following advantages: maxi-
mum safety; resists loosening caused 
by vibration and dynamic loads; ease of 
assembly and disassembly; locking func-
tion unaffected by lubrication; positive 
locking at low and high pre-load levels; 
controllable pre-load; same temperature 
characteristics as standard bolt/nut; and, 
it’s reusable. 
Mudge Fasteners, inc.
www.mudgefasteners.com 
www.solarfastenerexpert.com

Wear-resistant 
bearings 
The Timken Company’s new wear-
resistant bearing technology is a break-
through that extends predicted life up 
to three times longer than standard 
cylindrical or spherical wind turbine 
bearings—thanks to a proprietary coat-
ing that works like a reparative fix to 
address damage such as smearing, scuff-
ing, brinelling, and micropitting in main 
shaft and gearbox original equipment 
and aftermarket applications. Timken’s 
new main shaft UltraWind double-row 
tapered roller bearings, which measure 
roughly two meters (six feet) around, 
boast a simplified drivetrain design that 
saves capital equipment costs.

Timken also has introduced three wind 
seals including the EcoTurn Labyrinth 
Seal, which features a non-contacting 
design to prevent grease migration and 
contamination; the Elastomer Wind Seal, 
engineered with a flexible sealing lip to 
handle bearing deflections while mini-
mizing friction and cone wear; and, the 
low-friction PTFE Wind Energy Seal.
Timken | www.timken.com

Crawler & boom cranes
KR Wind owns several narrow track crawler cranes that allow 
clients to save cost on road construction. The CC2800-1NT 
and/or LR1300W (NT) can crawl fully boomed between tur-
bines, and only require 18 feet (5.4m) of road width, crawling 
up to a 17% longitudinal inclination. They also own a fleet of 
truck-mounted lattice boom cranes that are suitable in com-
plicated areas with mountain conditions or obstacles. These 
LG 1750/1550’s and/or TC2800’s offer road savings compared 
to other main erection wind farm cranes, and only require 
road width similar to the transport equipment delivering the 
turbine components.
Kr Wind | www.krwind.com

http://www.mattracks.com
http://www.specialtyphotonics.com
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We Protect More Than Steel.

The new look of durability is galvanized steel. 100% recyclable 
zinc and steel help you go green and last longer.  Strengthen your  
commitment to durability. Visit us online to learn more.

There’s only one way to show it. 
Galvanize.

azzgalvanizing.com

Corrosion protection
Radolid Protection Caps with Volatile Corrosion 
Inhibitors (VCI) protect nuts and bolts from 
destructive corrosion. VCI’s are a class of color-
less vapor corrosion inhibiting compounds that 
block the corrosive effects of electrolytes. Caps 
are easily pressed onto nuts and bolts by hand, 
snapping into place when in position. Loading 
caps with APS’s high-melt corrosion inhibitor 
grease gives added protection.
Advance Products & systems
www.apsonline.com

bearing heater
EDDYTHERM micro-processor controlled induction heater 
for bearings allows precise setting of time or temperature 
to prevent premature bearing failures due to overheating. 
Temperature probe continuously measures and displays ac-
tual temperature, while a stand-by feature permits holding 
temperature at a pre-set level for an indefinite time. It au-
tomatically demagnetizes bearings after heating, and light 
and buzzer signal termination of the heating/demagnet-
izing cycle. There are three models available. Shrink-fitting 
bearings, sleeves, couplings, crane wheels and gears, etc. of 
up to 880lbs is made easy, clean, and quick.
LuDeCA, inC.
www.ludecawind.com  
www.ludeca.com/prod_eddytherm-bearing-heater.php

Copper compression 
connectors
SureCrimp copper compression connectors from ILSCO, with 
a conductor range 1/0 – 8, are now UL 467 Listed for ground-
ing and bonding. SureCrimp is available in various configura-
tions including bent and narrow tang, standard and long bar-
rel, with one hole or two hole tang, as well as sight hole or no 
sight hole. SureCrimp reduces inventory requirements as the 
connectors accept multiple conductor classes including fine 
stranded, flexible cable, DLO, and building wire. UL Listed, 
CSA Certified, and range taking when installed with approved 
tools and dies. Circumferential dies produce strong, long-
lasting crimps with a tight crimp profile for greater pull-out 
strength. The increased contact area reduces resistance and 
eliminates the potential for flash. Applications include wind 
turbines, solar panels, and more. 
iLsCO | www.ilsco.com

http://www.azzgalvanizing.com
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Software for turbine 
shaft alignment
Fixturlaser XA Pro comes with an in-
creased software and hardware package. 
The software package contains all that’s 
needed for performing shaft alignment 
of rotating machinery (e.g. horizontal 
and vertical shaft alignment, align-
ment of machine trains, Hot Check, 
and Softfoot). A new function is the 
“Machine Defined Data,” which makes 
it possible for users to save machine 
configurations as templates. All data for 
each specific machine, such as machine 
dimensions, measurement distances, 
tolerances, and target values, are read-
ily available in the Fixturlaser XA Pro 
alignment tool.

Fixturlaser XA Ultimate is also a 
measurement tool with a complete soft-
ware package for both shaft alignment 
and geometric measurements, such 
as flatness and straightness. This tool 
gives users access to all the software 
and hardware required for a successful 
machine installation, ensuring optimal 
running conditions.
services Techniques Claude 
Drouin inc.
www.stcd.ca

wind power

Micro turbines
Effsun’s micro-wind turbines are 
visually appealing and offer a high-end 
performance. The 150 MW model can 
generate a maximum 360kW/hr of elec-
tricity per year, working well between 
-13° F (-25° C) to 131° F (+55° C). This 
turbine can also work safely 35m/s 
wind speeds, and is lightweight and 
small.  
effsun Wind Power 
www.effsun.com

Tilt-up wind tower
In response to industry demand to 
measure the wind at taller heights, NRG 
Systems now offers an 80-meter tilt-up 
tower. Built on the same reliable platform 
as the company’s 60-meter XHD system, 
the 80-meter tower incorporates bolted 
joints for a stiffer, stronger tower, while 
offering familiar installation and perfor-
mance. The complete 80-meter XHD sys-
tem includes a galvanized 10-inch diam-
eter tilt-up tower with a steel baseplate, a 
SymphoniePLUS 15-channel datalogger, 
NRG Systems sensors to measure wind 
speed and direction, side-mount booms, 
and other accessories. The high-visibility 
package, required by the FAA in the US, 
includes an orange-and-white painted 
tower, a compliant lighting system, and 
marker balls. The 80-meter XHD system 
ships via surface freight free of charge in 
its efficient Enivocrate packaging. 
nrG systems 
www.nrgsystems.com

Energy system 
control enclosure
The SEL POWERCORE-M is a turnkey 
substation and energy system control 
enclosure ideally suited for renewable 
energy projects. It is engineered, con-
structed, prewired, and tested to custom-
er specifications, then delivered to the 
project “job ready.” The POWERCORE-M 
comes with utility-grade SEL protective 
relays, meters, controllers, and communi-
cations equipment. The integrated design 
satisfies substation and electrical system 
protection, communication, and control 
requirements for developers and local 
utilities in a single, highly reliable system. 
The POWERCORE-M includes pull-out 
shelters for access to equipment during 
inclement weather. In addition, it costs 
less, has a smaller footprint, and requires 
less maintenance than conventional 
control structures. All SEL equipment is 
backed by local support and a 10-year, 
no-questions-asked warranty. 
schweitzer engineering 
Laboratories, inc.
www.selinc.com 

onsite machining of large flanges 
The new CM6200 Portable Circular Milling Machine introduced by Climax Portable 
Machine Tools expedites onsite machining of large flanges from 73.5 inches to 199 
inches (1866.9mm to 5054.6mm) in diameter. It can achieve the extremely tight flat-
ness tolerances required for wind tower flanges, as well as a surface finish of 63Ra 
(1.6Rm). The circular mill can be configured for milling or single-point machining, as 
well as grinding operations. 

Circular mills are used extensively on the assembly line during wind tower fabrica-
tion, or in field services to machine flanges back to spec that may have warped during 
the welding process. Because the machine can mill equipment in situ, customers find 
they can machine two to three large flanges in one shift, significantly expediting the 
machining process by cutting machining time up to 75% compared to single-point 
machining tools.
Climax Portable Machine Tools, inc.
www.cpmt.com | www.cpmt.com/products/circular-mills/cm6200-circular-mill

http://www.herguth.com
http://www.scancon.dk
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Solar mounting 
systems
CreoTecc mounting systems, manufac-
tured in the USA by Session Solar, are 
proven to reduce module installation 
time while providing increased flexibil-
ity and durability. With over 125 MW 
installed worldwide, CreoTecc roof and 
ground-mount systems are compatible 
with all common mounting fixtures and 
module frame widths. Modules are in-
serted between parallel horizontal rails 
and rest with the force of gravity, elimi-
nating the need for clamps. CreoTecc 
mounting systems allow contractors to 
compete with aesthetics and cost.
session solar
www.sessionsolar.com

Solar project 
consultancy
GL Garrad Hassan is one of the world’s 
largest dedicated renewable energy 
consultancy and is a recognized technical 
authority on the subject. It offers 
independent technical and engineering 
services, products, and training courses 
to the solar sector, as well as the onshore 
and offshore wind, wave, and tidal 
sectors. Although the GL Garrad Hassan 
name is new, the company has a rich 
heritage. It is borne of the integration of 
specialist companies that, united, form 
the renewable energy consulting division 
of the GL Group. GL Garrad Hassan is 
a consulting company; it has no equity 
stake in any device or project. This rule 
of operation is central to its philosophy, 
something that sets it apart from many 
of its competitors.
GL Garrad hassan
www.gl-garradhassan.com

ONE�MEAN�BATTERY

CAUTION

Superior Cycling   |   Dual-Container Construction   |   Widest Range of Specs

Largest Liquid Reserves   |   Easiest to Install   |   Longest Life Span   |   Premium Warranties

T.   1.800.681.9914   E.  sales@rollsbattery.com   www.rollsbattery.com

Available in 20 countries on 6 continents worldwide,
Rolls offers the broadest product line of deep cycle, low maintenance and maintenance 

free batteries for the Renewable Energy market. From large-scale storage to small 

village electrification, our flooded or AGM storage batteries deliver the power you 

need every time. Each is backed by our industry leading warranty, solid reputation 

and 97% recyclable at end of life. Green just got a whole lot meaner. 
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ASES national Solar Conference 
SoLAr 2011
May 17th to 21st, 2011 • Raleigh Convention Center—Raleigh, North Carolina

The National Solar Conference is the longest-running educational event for solar energy professionals in the US. In its 40th year, the SOLAR 2011 
program will be developed by solar energy experts in all areas of the industry, including technology, buildings, policy, professional education, 
workforce development, and consumer education. 

www.nationalsolarconference.org

Show in Print
Features just some 
of the companies 
and technologies 
attendees will see 
at this year’s show.Don’t miss your
opportunity
Act now to participate in SOLAR 2011,
the premier technical conference for solar energy
and energy efficiency professionals in the U.S.

For more information visit
www.SOLAR2011.org

Presented by American Solar Energy Society with North Carolina Sustainable Energy Association

May 17 – 21, 2011
Raleigh, North Carolina

SOLAR2011_ad_ST JF11-v2:Layout 1  11/8/10  6:48 PM  Page 1

http://www.rollsbattery.com
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www.campbellsci.com/renewables
Find out more: 435.750.1880

Success relies on the accuracy of 
your measurements. With proven �eld 
experience, unmatched reliability, and 

exceptional measurement quality, you can 
trust Campbell Scienti�c data acquisition 

systems when your measurements matter.

Copper & aluminum compression terminals 
BURNDY, manufacturer and provider of connector and tooling solutions to the solar indus-
try, announces the expansion of the wire range for its BREAK-AWAY HYLUG line of copper 
and aluminum compression terminals for the solar energy market. The BREAK-AWAY HY-
LUG provides maximum field flexibility by allowing the installer (using the BREAK-AWAY 
feature) to easily convert a two-hole terminal to a one-hole terminal to best suit the spe-
cific application. The BURNDY UL Listed and CSA Certified BREAK-AWAY HYLUG line of 
terminals is rated to 90° C, and 600 volts to 35kV. With a slotted second stud, the BREAK-
AWAY line of terminals can conform to various bus bar dimensions. For additional flex-
ibility, the Narrow Tongue design allows the terminal to fit into tight spaces. Additionally, 
the BREAK-AWAY line of terminals accommodates a wide range of conductor combinations 
including AWG, Compact, DLO, Flex, and Metric.
BurnDy | www.burndy.com

www.wielandinc.com

WieSPislandadnaceMarApr11OL.indd   1 2/16/11   11:36 AM

Large-scale ground-mount system
The Power Peak is engineered to meet the growing demand for larger utility-scale PV 
solar installations. The innovative ground-mount system features fewer components, 
resulting in faster build rates. Combined with the field-proven DPW Solar Power Rail 
mounting system, the Power Peak provides a secure mounting structure for most 
framed and frameless PV modules. The Power Peak ground-mount system assembles 
on either “H” beams or galvanized rigid steel pipes, offering a variety of installation 
options. The single row of vertical supports greatly reduces the number of ground pen-
etrations over traditional ground-mount structures, and provides unlimited horizontal 
expansion and scalability. The horizontal strong backs require no field modifications and 
assemble without any lifting equipment or machinery. Adjustable fittings assure hassle-
free alignment, and they are manufactured from high-strength steel. All components in 
the Power Peak mounting system feature corrosion-resistant materials to assure long-
term service and reliability. 
DPW solar | www.dpwsolar.com

ases national solar conference | solar 2011

http://www.campbellsci.com/renewables
http://www.wielandinc.com
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Simply Supporting Solar.

AETenergy.com      Contact AET: 586.466.5073      Email: info@AETenergy.com

Solar Mounting Solutions for all panels available on the market. Industry-leading installation time. Fewer parts to order. 
No cutting or drilling required.  No heavy equipment required. Full layout and loading analysis for every project. 

*

http://www.AETenergy.com
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Thermal solar water heating systems
Stiebel Eltron SOLKITS 2 and 3 thermal solar systems are Energy Star Rated and have 
SRCC OG300 system certification. Each solar closed-loop system includes SOL 27 PRE-
MIUM flat plate collector panel(s) and mounting hardware, SB/SBB storage tank with heat 
exchanger(s), pump station with expansion tank, temperature/pressure gauges, pressure 
relief and check valves, and controller unit with corresponding sensors. It is the culmina-
tion of over 30 years of experience in the thermal solar business. There is an industry 
leading 10-year warranty on Stiebel Eltron solar panels and tanks.
stiebel eltron | www.stiebel-eltron-usa.com

Solar support 
systems
Baja Solar Support System is now being 
used to bring solar power to RV/Boat 
Storage facilities. Baja delivers unrivaled, 
in-house experience that includes: de-
signing highly-specialized, engineered 
solar support structures; engineering 
light gauge steel structures to perform 
under any condition, or load; and deliver-
ing a fully installed system to any jobsite, 
nationwide. For example, in a recent 
project, Baja’s Solar Support System was 
used for 144,000 square feet of shade 
canopies for 280 parking spaces. Solar 
panels were attached to Baja’s structures, 
creating the backbone of a 1.75 MWdc 
solar energy system that was fed back to 
the grid and monetized using the local 
utility’s Feed-in-Tariff. Baja was able to 
erect the 280 solar canopies (each space 
approx 12' to 14' x 52') in eight weeks, 
which also included a wash bay area us-
ing the same materials.  
Baja solar | www.bajacarports.com

Flat plate collector
California based solar hot water 
manufacturer Heliodyne has re-designed 
their flagship product, the GOBI flat 
plate collector. It has undergone several 
changes, which have resulted in aesthetic 
improvements along with higher energy 
production. Structurally, the frame of 
the collector has been reshaped with 
rounded edges and a thinner profile. 
The GOBI’s thickness has been reduced 
from 3.9 inches to 2.8 inches, making it 
the thinnest collector available in North 
America. Inside, a full plate, laser welded 
absorber has replaced the fin absorber 
plate used in previous GOBI models. A 
new type of foam insulation has been 
implemented, which helps minimize heat 
loss. The collector was tested and OG-
100 certified by the Solar Ratings and 
Certification Corporation (SRCC), which 
recently published improved energy 
performance calculations for the GOBI. 
The GOBI is made in Richmond, California 
and will be available immediately through 
authorized Heliodyne distributors. 
heliodyne | www.heliodyne.com 

ases national solar conference | solar 2011
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Solar installation extension kit
Solmetric is a supplier of tools for solar installers, including the SunEye Extension Kit, which en-
ables accurate measurements up to 5.4 meters above ground level. The Extension Kit consists of 
a telescoping extension pole with a cradle at the top to hold the SunEye 210 secure and protected 
without obstructing the field of view of the SunEye’s camera lens. When using the Extension 
Kit, SunEye skylines are captured by rotation of the pole, combined with audio feedback from 
the SunEye. The SunEye will automatically correct the measurements for azimuth and tilt using 
inputs from the on-board sensors. Also featured: the PVA-600 PV Analyzer, SunEye 210, and the 
PV Designer software. 
solmetric | www.solmetric.com

Solar thermal 
systems & mounting 
options
Solar Skies Mfg., LLC now offers com-
plete solar thermal systems that help 
reduce installation costs for contractors 
up to 30%. Solar Skies is the only manu-
facturer that offers numerous corner 
and mounting options for faster instal-
lation and superior durability. Contrac-
tors can attract more customers because 
of Solar Skies’ quality with all products 
manufactured in the USA. Where other 
solar products are guaranteed for five to 
seven years, Solar Skies offers a seven- 
to ten-year guarantee on the solar col-
lectors and tanks. Solar Skies’ partners 
also avoid costly shipping delays and 
maintain project profits with the Solar 
Skies guaranteed lead-time. EZ Array 
collectors will ship when they say it will, 
or Solar Skies will issue a two percent 
credit toward the next invoice. 
solar skies Mfg., LLC
www.solarskies.com

Pv roof-mounting kit
The challenge has been in how to attach 
PV modules to standing seam metal 
roof systems without jeopardizing roof 
material and weather-tightness warran-
ties. The answer is the newly improved 
S-5-PV Kit, which secures the framed PV 
modules without penetrating the roof’s 
surface. The S-5-PV Grab now has broad-
er ears, making installation easier and 
more precise. Plus, the S-5-PV Stud is 
longer to accommodate frame thickness-
es from 1.3 inches to 2.5 inches (32mm 
to 64 mm). The universally directional 
mounting disk features four under-disk 
hooks to help with wire management, 
has strategically placed holes for zip-tie 
connections, and comes with a module 
guide to make module placement easier. 
A 30-year power source on a 40-year 
roof, along with S-5!’s zero penetration 
technology, creates the most sustainable 
roof system available.
s-5! | www.S-5-solar.com

Ranked at the top, once again

Photon solar module yield measurement results January-November 2010 in kWh/kW.  
High end is 1034.9, low end is 925.8.  Trina Solar is 1011.8.  Source: Photon International 

The results re�ect our commitment to performance.
For another year, Trina Solar panels have proven themselves as one of the world’s top performers. 
The 2010 Photon Test ranked our panels best performing panels among a strong panel of  
international manufacturers. A commitment to our customers drives us to continually improve 
our products. The results speak for themselves.   www.trinasolar.com

Siliken Win Win
Precision
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renewable energy 
batteries 
Rolls Battery is pleased to offer two ad-
ditional 2V models to their Renewable 
Energy line-up: 2V S-1590 & S-1725. 
Similar to the popular 2V S-1380 and 
standard L-16 size, the S-1590 & S-1725 
models include the four-post configura-
tion, two posts per terminal, used to 
support the potential loads of 1,200 AH 
(S-1590) and 1,300 AH (S-1725) per cell 
or a 20Hr rate.
rolls Battery
www.rollsbattery.com

Pyranometers
To maximize the effectiveness of a solar 
energy system, it’s important to know 
how it is performing. A Kipp & Zonen 
pyranometer accurately measures the 
solar radiation available to a system in 
real time. Comparing this with the power 
generated allows users to calculate the 
efficiency of the system. A drop in ef-
ficiency indicates the need for cleaning, 
ageing, or a fault, allowing for scheduled 
preventive maintenance and a monitored 
return on investment. Test laboratories 
around the world use these pyranom-
eters to test and certify PV cells for 
power plant projects. The output of the 
cells is compared to the solar irradiance 
measured by the pyranometer. These 
pyranometers are also a precise solu-
tion for site selection and prospecting of 
the optimum location for a solar plant. 
Together, with a sun tracker and pyrhe-
liometer, the complete system calculates 
the actual solar radiation on site. Cus-
tomers can accurately decide on location 
and direction of view for the solar panels 
or thermal set up.
Kipp & Zonen | www.kippzonen.com

INTRODUCING THE ACCELERA© 300 HEAT PUMP WATER HEATER:
ACCELERATE YOUR SAVINGS!

The new Accelera® 300 can extract up to 
80% of its energy requirements from the 
air around it.  Heat pumps have been 
around for decades, but a heat pump 
water heater is a brand new concept. 
The Accelera® 300 works like an air 
conditioner - but instead of dumping the 
heat outdoors, it puts it into the water.

Energy from nature.

The Accelera’s compressor and fan 
consume only 1 kWh of electricity to 
generate the heat equivalent of 3 – 5 kWh. 
The efficiency of the unit goes up with 
increasing ambient air temperatures.  
This ground breaking efficiency redefines 
what a water heater is capable of, and 
what savings can really mean !

TOLL FREE 800.582.8423 www.stiebel-eltron-usa.com

Simply the Best

SAVE
ENERGY
WATER
MONEY
WATER

New!

• REDUCES HOT WATER COSTS BY UP TO 80 %

• COOLS AND DEHUMIDIFIES THE AIR AROUND IT

• LOW STAND-BY LOSSES THROUGH GOOD INSULATION

• 80 GALLON STORAGE CAPACITY

• 10 YEAR WARRANTY

• 2.5 ENERGY FACTOR

FEDERAL TAX CREDIT:
SAVE 30% UP TO $1,500 

OF THE TOTAL SYSTEM COST!

Assembly tool for MC3 
couplers
For 30 years, Rennsteig has been manufacturing tools to 
the highest standards with top-of-the-line tools engineered 
for the wires and terminals specific to the solar industry. 
Rennsteig has the knowledge, skill, and capacity to meet 
any specification, and they specialize in meeting customer 
requirements. Rennsteig’s ergonomic new “Assembly Tool for 
mounting of MC3 couplers” offers users the opportunity to 
do their job faster, better, and easier. The Rennsteig Assem-
bly Tool simplifies assembly of MC3 connections. Its light-
weight, compact shape allows for easy storage and carrying, 
and its spindles can be stored in grip. This tool also permits 
work with 14/12/10/8 AWG solar cables.
rennsteig Tools, inc. | www.rennsteig.us

ases national solar conference | solar 2011

Site evaluation just got easier. 
The new SunEye 210.
One-handed operation makes your 
shade measurements a snap. 
Preview mode shows the sun path 
overlay adjusted to the device’s 
orientation. Pitch and azimuth 
measurements are built-in.

Expert Tools. 
Better Solar.
Watch an introductory video 
at www.solmetric.com

LPC244 & LPC247 watt monocrystalline modules
SunWize Technologies, a wholesale distributor in the solar industry, has been selected by Samsung 
Electronics Co. LTD to introduce and distribute its solar modules to the North American market. The 
LPC244 and LPC247 are now available. Samsung modules stand out in today’s marketplace with their 
15+% module efficiency, higher than any other product in its class. They set a new benchmark for 
price/performance and narrow the performance gap against premium priced modules. 
sunWize Technologies
www.sunwize.com
www.sunwize.com/info_center/Samsung-solar-module-info.php

http://www.stiebel-eltron-usa.com
http://www.solmetric.com
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Solar pumping 
station
SOLARHOT announces the release of 
the 2011 model of the solar pumping 
station, the Solvelox. In addition to the 
existing integrated heat exchange pack-
age, the unit will have the following new 
features: a more compact design; larger 
heat exchanger for better overall per-
formance; easy mount system to speed 
installations; easy access of maintenance 
ports to reduce long-term maintenance 
costs; new insulated cover for better 
heat retention; and, a three-speed pump 
for the glycol model to match a wider 
range of customer applications. The 2011 
Solvelox also comes with an optional ad-
vanced controller, which provides: vari-
able speed pumping; energy production 
monitoring; and, SD recording of system 
operating parameters. With these new 
Solvelox features, SOLARHOT redoubles 
its commitment to providing one of the 
most efficient, easiest to install solar wa-
ter heating systems on the market. 
sOLArhOT
www.solarhotusa.com

Solar water heating
In the next couple of months, EDS USA will 
introduce a new green solution for solar wa-
ter heating: the Liberty Box. With a world-
wide, patented DC Power Box, the Liberty 
Box will change the way people have been 
using solar water heaters. It’s 100% trans-
portable from home-to-home, and installa-
tion is very simple. The Liberty Box has no 
need for copper, soldering, pumps, or pipes, 
and there’s no freezing. Users can also uti-
lizes their existing solar water heater, and 
with the Liberty Box, hit water with pure 
sun DC power.
eDs usA | Premium solar 
www.presolarnet.com

recirculation pumps
Designed for the recirculation and transfer of fluids, GRI’s new integrated magnetic drive 
pumps bring a uniquely engineered design to GRI’s portfolio of custom OEM pumps. GRI’s 
new Integrity Series integrates the pump’s components into a compact, lightweight design, 
eliminating motor bearings, and leaving the impeller assembly as the only moving part. 
Fewer parts promote longer life, quieter operation, and lower power consumption. GRI’s 
Integrity Series Mag-Drive Pumps will impact OEM applications in the solar and renewable 
energy markets. 
Gri | www.gripumps.com/integrity

Innovative solar racking products, dedicated customer service and proven 
system designs are why over 55 MW of TTi products have been 
installed since 2005. TTi engineers and manufactures solar racking solutions 
with quality and simplicity in mind. Every product has a streamlined 
installation process, minimal maintenance required and designed to last for 
20+ years. From rooftop to ground mount systems, TTi provides robust 
and reliable solutions to maximize return on solar investments.

TTi FLATJACK®

Simple and effi cient roof mount with minimal cost and easy to install design

TTi ATGM
Flexible and robust racking solution with seasonal adjustability and rapid assembly

TTi SUNSEEKER®

Increase power output by up to 20% with high performing single-axis tracking system 
to maximize return on investment 

Visit www.ttisolar.com to learn more or call 415-446-0103. 

SUPPORTING 
SOLAR 
 in more ways than one.

http://www.ttisolar.com
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Solar mounting 
solutions
Featuring their innovative solar 
mounting solutions, AET designs, 
engineers, and manufactures solar 
mounting solutions for any type of 
solar installation. 
Applied energy Technology
www.aetenergy.com 

Reliability In Surge ProtectionReliability In Surge Protection

WWW.CITEL.US
800.248.3548

INFO@CITEL.US
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Why VG Technology?
DC Power Systems continuously stress Metal Oxide Varistors (MOVs) 
without impunity. The result is a significantly shorter life (about 3-5 
years) for devices that rely exclusively on MOV technology.

Citel’s VG Technology is a hybrid protection circuit that incorporates 
our unique Gas-filled Spark Gap (GSG) with series MOV. This 
patented combination completely eliminates all leakage and working 
currents thus extending the life of the SPD by  up to 5 times that of 
MOV technology alone. In addition, the performance characteristics 
that you have come to expect are not sacrificed. 

Nominal Discharge Current (In) 20kA 8/20μs
Maximum Discharge Current (Imax) 40kA 8/20μs
Very low clamping 2.3kV at 5kA 8/20μs
No follow on current 

 Power Systems continuously stress Metal Oxide Varistors (MOVs) 

grid-connected solar inverters 
Delta is offering four new models of reliable grid-connected solar 
inverters: SOLIVIA 2.5, 3.3, 4.4, and 5.0 NA G4 TR. Each offers a 
nominal output power ranging from 2.5 to 5.0 kW. The SOLIVIA so-
lar inverters from Delta feature a durable die-cast aluminum chassis 
and NEMA 4 enclosure rating. They operate within a wide tempera-
ture range, up to 122° F (50° C) with full power output (without de-
rating) due to integrated industrial grade components. This ensures 
high yields even for installations in warmer climates. The inverters 
are suitable for all commonly used solar modules (also for thin-film 
and rear-side contact PV modules) due to the implemented galvanic 
isolation and the integrated DC wiring box that accommodates ei-
ther positive or negative DC grounding.
Delta energy systems (Germany) Gmbh
www.deltaenergysystems.com | www.solar-inverter.com
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KEY-REX™

KEY-REX™

Call 1.800.558.1082
1230 N. Mondel Dr.  Gilbert, AZ 85233

Engaging the Sun

www.solarskies.com • 877-SOLAR-57106 Donovan Drive
Alexandria, MN 56308 

Solar Skies Mfg., LLC, the manufacturing partner
preferred by solar contractors now offers:

• Complete solar thermal systems that
   help reduce installation costs up to 30%

• The only manufacturer that offers numerous
   corner and mounting options for faster installation

•• Avoid costly shipping delays and maintain
   project profits with the Solar Skies guaranteed
   lead time. Your  EZ Array Collectors will ship when
   we say it will or Solar Skies will issue a 2% credit
   towards your next invoice.

• Attract more customers because of Solar Skies
   quality and durability. Solar Skies offers a 7-10 year
   warranty on solar collectors and tanks vs   warranty on solar collectors and tanks vs. 5-7 years
   offered by other manufacturers.

• All products are manufactured in the USA

( 7 6 5 - 2 7 5 7 )

High-efficiency inverters
Solectria Renewables’ SMARTGRID Series of Inverters boasts 
a 97.5% CEC measured efficiency, which translates into hun-
dreds of thousands of dollars gained per year for utility-grade, 
grid-tied PV systems. The SGI series of transformer-based 
inverters are rugged and durable with the transformer acting 
as a filter when grid voltage transients occur. The SMARTGRID 
series features six power classes, ranging from the SGI 225 to 
the SGI 500, and offers utility options such as VAR support, 
low-voltage ride through, controlled ramp rate, and remote 
power control. Such critical utility options, combined with un-
surpassed efficiencies and the lowest nighttime tare loss in the 
industry, earmark the SGI Series as the inverter for the next-
generation of utility systems. 
solectria renewables | www.solren.com

http://www.citel.us
http://www.brycefastener.com
http://www.solarskies.com


Monocrystalline cell 
technology
MAGE POWERTEC PLUS modules uti-
lize a monocrystalline cell technology 
with a cell efficiency of up to 17.81%. 
With allowable tolerances of up to +5 
watts, maximum power is guaranteed 
without any compromise and nominal 
power is obtained or even exceeded. 
MAGE SOLAR’s competitive 10-year 
product warranty far surpasses industry 
standards, and the added guarantee of 
90% nominal power for 12 years and 
80% for 30 years provides customers 
with three full decades of reassurance. 
The German-engineered MAGE POW-
ERTEC PLUS modules meet maximum 
demands with regards to stability 
and corrosion-resistance. Starting 
this spring, MAGE POWERTEC PLUS 
modules will be produced at the North 
American headquarters in Dublin, 
Georgia, which also is home to the new 
MAGE SOLAR ACADEMY, a 10,000 
square feet facility with classroom tech-
nology and an indoor and outdoor simu-
lation area for hands-on training. 
MAGe sOLAr u.s.A., LLC. 
www.magesolar.com

Solar Pv batteries
Deka Solar Photovoltaic Batteries, 
manufactured in the US and deployed 
on all seven continents, exceed the high-
est quality standards of the alternative 
energy industry. The Deka Solar line 
includes sealed lead acid GEL and AGM 
batteries, in multiple configurations, 
as well as select flooded products. Deka 
Solar provides quality and environmen-
tally conscious battery solutions.
MK Battery | www.mkbattery.com

Why I switched to SunWize

©2011 SunWize • 800.817.6527 • www.sunwize.com

Visit www.sunwize.com/difference or call us at 800.817.6527 and  
find out how switching to SunWize can help your business be successful.

“My sales manager, Mark Brown, is very knowledgeable and treats  
my business as his own. The organization is professional  

from Mark to the entire operations team.”

Neal Uppal 
President, Solar Topps in Chandler, Arizona

Photo: 16.5kW system in Casa Grande, AZ
www.solartopps.com

“I switched to SunWize because their pricing was  
reasonable and deliveries were on-time.”

Visit us at Solar 2011  
in Booth # 227

SunWize-NACEad_4-11.indd   1 4/14/2011   Apr 14, 11:06 AM

Solar panel locking fastener
Solar panel theft is a growing problem. Bryce Fastener, Inc. has developed a keyed locking fas-
tener, which replaces standard fasteners of any size. The Key-Rex fastener is keyed and licensed 
to each new customer, ensuring only the licensed owner of the key code can gain access to the 
drivers. The Key-Rex fastener is made from 302 stainless, and will last for the life of the panel. 
These keyed fasteners are the lowest cost, yet the most effective theft solution available for se-
curing solar panels. They are so effective that the largest national insurance underwriter offers a 
full 10% discount to its customers that specify and use Key-Rex. 
Bryce Fastener, inc. | www.brycefastener.com 

http://www.sunwize.com
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Cost-efficient solar modules
Renogy develops and delivers some of the most reliable and cost-effective solar energy solutions. 
Their production of high-quality solar cells and use of high-end accessories enable them to pro-
duce high-performance solar modules that maximize the energy yield of the solar system per unit 
area—and, most importantly, reduce the system cost per watt.
renogy | www.renogy.com

Solar racking 
solutions
Since 2005, TTi has been a solar pioneer 
in the US, providing innovative racking 
solutions for roof and ground-mount 
photovoltaic (PV) systems nationwide 
and overseas. TTi offers a robust and 
cost-effective line of products, from the 
flexible and sleek Adjustable Tilt Ground 
Mount (ATGM) to the durable and reli-
able TTi Sunseeker, a single-axis tracking 
system. All products are streamlined 
for quick installation and designed to 
maximize the return on a solar invest-
ment. The TTi Flat Jack is the world’s 
first ICC Certified residential PV solar 
roof-mounting bracket. With only three 
components, the installation for the Flat 
Jack is up to 25% faster, and is 100% 
watertight and sealant-free. With a low 
profile, and made from the highest qual-
ity materials, the fully flashed Flat Jack 
safely protects and secures solar roof in-
stallations. The TTi Flat Jack is certified 
quality at its best.
TTi | www.ttisolar.com

ases national solar conference | solar 2011

remote display solar 
monitoring
Steca Elektronik GmbH provides a 
new Internet remote display that al-
lows permanent monitoring and per-
formance analysis for solar thermal 
systems. The Steca TK RW2 IFA router 
was developed to visualize solar thermal 
systems in combination with the Steca 
TR 0603mc U solar thermal controller. 
Temperature and performance data are 
clearly displayed for analysis in an In-
ternet browser window and changes in 
temperature, over time, are visualized 
using diagrams. If a heat meter is used, 
the system is even capable of displaying 
energy balances and CO2 savings. By log-
ging online, with a personal username 
and password, the operator can moni-
tor system information worldwide. The 
historical data archived on a server is 
permanently available and can be down-
loaded for detailed analysis with the ap-
plicable software, Steca TS Analyzer 1, at 
any time.
steca elektronik Gmbh, Germany
www.stecasolar.com 
www.solarthermalweb.com

http://www.power-fab.com
http://www.renogy.com
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Solar rating & certification 
The Solar Rating and Certification Corporation (SRCC) was incorporated in 1980 as a non-
profit, independent, third-party certification entity. The SRCC provides authoritative perfor-
mance ratings, certifications, and standards for solar thermal products, offers expert recom-
mendations and advice to governments and other entities, as well as guidance and protection 
for consumers and stakeholders. They help promote the development of reliable solar thermal 
technologies and accountable performance claims.
srCC | www.solar-rating.org

Solar thermal water 
heating system
Cirrex from A. O. Smith is the latest 
advancement in solar thermal water 
heating, and could be the greenest 
solution available to homeowners 
today. Cirrex is an all-in-one solar 
thermal water heating system, which 
simplifies specification and installation. 
The Cirrex system offers a high-volume 
tank, allowing users to capture even 
more solar energy. With Energy Factors 
up to 10.1, the Cirrex system is tax 
credit eligible. 
A. O. smith | www.hotwater.com 

data acquisition 
packages for solar 
monitoring
Campbell Scientific offers pre-configured 
and custom automated data acquisition 
packages, specifically designed for solar 
monitoring applications. A full range of 
pre-configured packages are available 
for photovoltaic (PV) and concentrated 
solar technology (CST) arrays of all sizes. 
Two such packages are the SOLAR1000 
and CST100, designed to meet CaISO 
EIRP Solar Telemetry Standards. The 
SOLAR1000 is an automated data 
acquisition package designed for flat 
panel PV monitoring applications. 
Typical uses include pre-construction 
phase solar resource assessment, baseline 
data collection, and performance 
monitoring. The CST100 is an automated 
data acquisition package specifically 
designed for CST monitoring applications 
where active, direct normal, and diffuse 
irradiance measurements are required. 
Typical uses include research and 
development, resource assessment, and 
performance monitoring of concentrated 
solar power (CSP) and concentrated 
photovoltaic (CPV) technologies. 
Campbell scientific
www.campbellsci.com/solar-energy

When you’re worlds away from the grid — when you’re totally dependent on alternate power sources — you’re in Trojan territory. It’s a place 

where reliable power is absolutely essential — and that’s exactly what Trojan’s line of flooded, AGM and gel Renewable Energy batteries deliver. 

Exceptionally dependable and powerful — Trojan’s proprietary deep cycle technology and 

over 85 years of battery know-how make it the most reliable battery in the industry. Backed by 

specialized technical support teams and a world–class warranty — Trojan means reliability. 

Regardless of the application, when it comes to renewable energy storage and backup power, reliability means everything. 

Available worldwide. For more information, call (800) 423–6569, +1 (562) 236–3000 or visit us at TrojanBatteryRE.com

Reliability Means eveRything.

Off Grid • Grid Tie • Backup pOwer • rural elecTrificaTiOn • induSTrial • SmarT Grid 
  

RE_NACleanCleanEnergy0311.indd   1 2/22/11   3:39 PM

http://www.TrojanBatteryRE.com


62 MAY/JUNE 2011   nacleanenergy.com

Solar mounting system
The AluLight solar mounting system is designed for large 
commercial roofs requiring a high concentration of mod-
ules. Easy and fast to install, the AluLight is an optimized 
ballasted solar mounting system offering a fixed tilt of 12°. 
Modules are quickly connected using top-down clamps, 
while rows are interconnected by the system’s unique de-
sign. With the use of concrete pavers, the system ensures a 
well-distributed transfer of compressive forces to the roof.  
schletter | www.schletter.us | www.alulight.us

ases national solar conference | solar 2011

Accurately Monitoring the Performance 
of your Solar Energy System

To maximize the effectiveness of your solar energy system, you need to know how 
it is performing. A Kipp & Zonen pyranometer accurately measures the solar 
radiation available to your system in real time. Comparing this with the power 
generated allows you to calculate the efficiency of the system. A drop in efficiency 
indicates the need for cleaning, ageing or a fault, allowing you to schedule 
preventive maintenance and to monitor your return on investment.

Make that difference and contact Kipp & Zonen for the solutions available.

Visit Kipp & Zonen in Raleigh, North Carolina at the 40th Annual National 
Solar Conference - Booth #520.

Kipp & Zonen USA Inc.

125 Wilbur Place

Bohemia NY 11716

USA

T: +1 (0) 631 589 2065 ext. 338

F: 

www.kippzonen.com

+1 (0) 631 589 2068

+1 (0) 631 786 1558

rodney.esposito@kippzonen.com

SALES OFFICE

Rodney Esposito

M:

Surge protector
CITEL’s DS50VGPV Surge Protector is designed 
with their patented VG Technology, a hybrid 
Metal Oxide Varistor (MOV) + Gas-filled Spark 
Gap (GSG) surge protection circuit, which dra-
matically increases the life expectancy of the 
surge protector and eliminates working current 
and leakage current. Rated for DC Power Applica-
tions up to 1200Vdc and UL 1449 3rd Edition.
CiTeL | www.citel.us

ASO  
FSO

Solar Fuse and 
Fuseholder Combo

Provides low short circuit current and 
overvoltage protection up to 1000 VDC in 
solar strings, inverters, battery charges and 
combiner boxes. 

– Standard midget size 10.3 x 38 mm 
–  Quick-acting according to UL 248-14
–  Current rating ranges from 1 to 30 A
– Breaking capacity 20kA
– Touch-safe fuseholder mounts on DIN rail, 

or accepts 8-14 AWG standard wire; 1-, 2-, 
or 3 poles available

www.schurterinc.com/new_fuses

http://www.kippzonen.com
http://www.schurterinc.com/new_fuses
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Figure 1

A clear example of how industries mature and consolidate over time can be garnered from 
the automotive industry. At the dawn of the automobile in the early 1900s, there were 
more than 400 car manufacturers in the United States. Within the next 40 years, almost 
every one of those companies had consolidated or gone out of business, with less than 60 
companies surviving by the 1950s. Fast-forward to today, and the industry has consoli-
dated even further, with less than 25 automotive manufacturers in existence. 

Figure 2

Of course, these trends are not exclusive to the automobile industry. Every industry as it 
matures goes through waves of consolidation, enabling companies to strengthen their busi-
ness plans, scale, technology, and market position by acquiring other companies. In most 
industries, consolidation occurs in multiple waves, with each wave having a significant 
effect on restructuring that particular industry. These waves also differ in the average valu-
ations the acquired companies are able to achieve. Most often, every successive consolida-
tion wave will have a lower average valuation for the companies being acquired than the 
ones prior. 

For example, the Printed Circuit Board (PCB) industry witnessed two consolidation 
waves in succession during the last decade. The first occurred between 1999 and 2001, as 
consolidation activity spiked to 50% higher than the surrounding years, while the second 
wave occurred between 2006 and 2008. Each wave was effective in restructuring the indus-
try, leaving companies stronger and more competitive. However, the waves also exhibited 
declines in valuations of companies being consolidated within the industry. 

Figure 3

From 1991 to 2001, the average EBITDA multiples in the PCB industry ranged from ap-
proximately eight times to 10 times, while from 2006 and 2008 the average dropped to 
between five and seven times. These findings indicate companies that consolidated through 

M&A exhibited valuation multiples 30% to 40% higher in the first consolidation wave as 
compared to the second. 

Figure 4

In most industries, each subsequent consolidation wave typically yields lower valuations 
as seller and buyer disparities are more acute and pricing pressure increases. Although it’s 
necessary to note that each individual merger or acquisition is different (and, therefore, 
has nuanced valuation characteristics), on average, there is an overall decline in valuations 
during a subsequent wave. Based on the data, an industry post-consolidation emerges 
stronger with fewer, large companies that can leverage scale, enhance technology, and in-
vest in low-cost manufacturing regions. 

Consolidation activity within the solar industry has been steadily increasing at a 34% 
quarterly rate for the last five quarters, representing 51% of total transaction activity dur-
ing 2010. For the time being, however, the majority of consolidations have been relegated 
to the acquisitions of EPC Integrators or development companies to secure “pipelines” of 
projects—not to mention the consolidation of the highly fragmented EPC/installer com-
munity. The industry has yet to witness a major consolidation along the equipment, mod-
ule, or cell area of the values chain where a large amount of fragmentation and opportunity 
still exists. Furthermore, the valuations of these companies remain high, with EBITDA 
multiples often exceeding 10 times the average for public companies in these sectors. 

Figure 5

As the solar industry matures and becomes more competitive on a global scale, the pressures 
for consolidation will increase. Currently, solar seems well on its way, as larger incumbents 
desire to secure additional market shares and grow scale, globally. Though this is being done 
organically, the recent market success in solar has infused many companies with cash, making 
acquisitions an attractive avenue for growth. This dynamic, in conjunction with the overall frag-
mentation that exists in the value chain, should drive the first large consolidation wave in solar. 

Once this first consolidation wave hits, valuations are expected to be driven down as the 
industry matures with fewer large players. Now is time for companies in the solar industry 
to evaluate their strategies and determine whether they are buyers or sellers. If the latter, 
it’s important to remember that selling early in an industry consolidation often results in 
premium valuations and should be a key consideration in timing a successful sale.

Jack Calderon is managing director at Lincoln International, and co-heads the firm’s Renewable 
Energy Group. 

Chaim Lubin is an associate at the firm, and also part of its Renewable Energy Group.

Lincoln international | www.lincolninternational.com

M&A: The Growing Solar Value Chain
By Jack Calderon & Chaim Lubin

In all estimations, the photovoltaic (PV) market installed somewhere between 16GW and 18GW of solar during 2010. This level is almost three times the total 
solar installed in 2009. In an industry that has been growing more than 43% annually during the last decade, it’s no wonder thousands of companies exist in all 
areas of the global solar value chain. The solar industry seems ripe for consolidation and re-alignment through mergers and acquisitions (M&A). Although, there 
has already been a lot of M&A activity throughout the last few years, the first significant wave of consolidation activity has yet to materialize.
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in The WinD inDusTry, turbine maintenance costs have far 
surpassed anyone’s initial projections. This is why a proac-
tive and efficient approach to maintaining turbines is es-
sential to keeping projects in the black. The American Wind 
Energy Association’s (AWEA) Wind Project Performance & 
Reliability Workshop, in January of this year, opened with 
a shocking statistic given by AWEA’s Stephen Miner: In the 
coming year, approximately $40 billion dollars worth of 
turbines are facing warranty expiration. 

Now is the time to take a serious look at the future, and 
the options available. Controlling maintenance costs can 
make the difference between a profitable wind farm and an 
unprofitable one. Turbine maintenance is a reality—wheth-
er scheduled and preventative, or unscheduled and done 
in a crisis situation. However, there’s no need to wait until 
a crisis arises before investing in maintenance protection. 
There’s a new solution to this problem: Equipment Mainte-
nance Insurance (EMI).

EMI makes sense for the long term, especially consider-
ing the significant financial investment required to get a 
wind farm up and running. Maintenance costs for an indi-
vidual wind farm vary considerably, based on turbine size 
and age, as well as overall project size. For newer, larger 
utility-scale projects, $9 per megawatt-hour is a reason-
able estimate when determining maintenance costs per the 
2009 Department of Energy Wind Technologies Market 
Report. Keep in mind, maintenance costs tend to increase 
as a project ages. Using $9 per megawatt-hour as a start-
ing point, it would cost $41,391 per year to maintain a 
single 1.5 MW turbine, assuming a 35% capacity factor. 
This doesn’t account for the economies of scale that larger 
projects realize. Nevertheless, costs like this turn scheduled 
maintenance into a substantial monetary commitment. 

Not surprisingly, multiple surveys site a staggering num-
ber of turbines are behind in scheduled maintenance. Yet, 
maintenance performed in a crisis situation can be costly on 
a number of fronts. Because a crisis can occur at any time, 
there’s little way of predicting or properly budgeting for it. 
If a wind farm owner doesn’t pay immediately to rectify 
the damaged or malfunctioning turbines, he can end up in 
default of his power purchase agreement, in addition to the 
lost income of those idle turbines. Furthermore, an owner 

can be boxed into a corner when negotiating the cost of re-
pairs with a potential vendor because, at this point, there’s 
no time to shop around for the most competitive prices on 
parts and labor.  

To date, the status quo in the industry has been to set 
up a maintenance program, either through an Operations 
& Maintenance (O&M) company specializing in servic-
ing wind turbines, or by purchasing a service contract or 
extended warranty through an Original Equipment Manu-
facturer (OEM). By adhering to a preventative maintenance 
schedule, the stage is set for a fleet of efficient and reliable 
turbines. However, maintenance programs often require a 
large up-front commitment and, during unexpected, non-
routine breakdowns, the required service can go beyond the 
standard service contract. 

With EMI, project owners can maintain complete control 
of who services their equipment and can cap their overall 
maintenance costs knowing there’s coverage in place for 
unexpected breakdowns. EMI is new to wind power, but the 
concept has a proven track record in other industries. His-
torically, rates average 15% to 30% lower than traditional 
maintenance plans. The insurance contract is based on the 
payment of a premium and a deductible. This combined 
amount of premium and deductible equals the total annual 
maintenance cost. Scheduled maintenance, including in-
house repairs, accrue to meet the deductible. Once this is 
met, the insurance company takes over the scheduled and 
unscheduled maintenance payments, subject to the limit 
in the contract. A total equipment failure necessitating re-
placement can also be covered in this agreement. 

EMI is different than traditional property, equipment 
breakdown, and warranty insurance, as there’s no overlap 
between these policies. EMI covers and reduces the cost 
of predictable maintenance expenses while providing an 
added benefit of coverage for unscheduled, emergency 
maintenance and repairs. For example, assume a wind farm 
has an annual service contract at a price of $1,000,000. 
If an EMI is selected for purchase, the premium would 
be $250,000 and the deductible would be $600,000. The 
maximum out-of-pocket cost to the project owner in this 
scenario is $850,000. This model works because EMI is 
running on a leaner profit margin than traditional main-

tenance contracts, and the risk is spread over many clients 
and industries. 

Not all EMI policyholders will max out their deductible, 
however. With more consistent maintenance practices over 
the long term, overall maintenance disasters and costs are 
reduced. The deductible can be met through any combina-
tion of scheduled, preventative, and unscheduled main-
tenance calls. Once the $600,000 threshold is met, future 
invoices are submitted directly to the insurance company 
for payment to the service provider or reimbursement 
for in-house labor and repairs. The premium, deductible, 
and contract terms are highly customized according to the 
needs of each project and their capacity to take on risk. 

Although it’s up to an owner’s discretion as to who 
services his turbines, it’s worth noting that he’ll have to 
restructure his agreements to fit within the context of EMI. 
So, instead of engaging in an annual contract with an OEM 
or an O&M firm, the owner would need to go forward on a 
parts and labor basis. This might result in some pushback 
on the front end, but once the deductible is met, the service 
provider can rest assured that they’ll be paid directly by the 
insurance company. The service provider loses some stabil-
ity that comes with an annual contract, but gains some sta-
bility in guaranteed payments from the insurance company.

EMI can also work to a wind farm owner’s advantage 
when seeking financing. With EMI, owners have hard proof 
to show potential lenders their turbines will be serviced; 
plus, they can pinpoint what the maximum maintenance 
expenses will be. The risk of turbines sitting fallow for lack 
of funds for repair is neutralized. Likewise, the risk of an 
owner defaulting on other debt due to overspending on 
maintenance is controlled. EMI can have a direct impact on 
securing financing and negotiating favorable rates. 

The cost of wind turbine maintenance is significant and can 
cripple a project if ignored or not managed properly. It’s criti-
cal that earlier generation turbines are maintained in a way to 
keep them spinning and profitable. EMI gives wind farm own-
ers the ability to commit to preventative and affordable main-
tenance, so maintenance cost uncertainty becomes certain.

Alcott Wind insurance Agency 
www.alcottwindinsurance.com

Image courtesy of Jim Hatch | www.hatchillustration.com

EMI: Maintaining 
Turbines While 
Capping Costs

By Holly B McGlinn, CPCU, AU
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Morgan Stanley

Dickstein Shapiro works with renewable energy leaders like 
Competitive Power Ventures to make their business vision a 
reality. Our cross-practice team gives focused, competitive 
guidance on every aspect of a renewable power project, from 
fundamental corporate structuring to mastering the complex 
rules of today’s power markets. Whether your company is 
developing, fi nancing, operating, buying, or selling a renewable 
energy project, we will help you advance and realize your strategic 
business goals.

  “In wind energy-related project development, transactional, 
and regulatory work, Dickstein Shapiro is our go-to fi rm for 
our most complex legal needs.”

Sean Finnerty
Senior Vice President of Renewable Development

Competitive Power Ventures

 LOS ANGELES  |  NEW YORK  |  ORANGE COUNTY  |  SILICON VALLEY  |  STAMFORD  |  WASHINGTON, DC

Prior results do not guarantee a similar outcome. 1825 Eye Street NW, Washington, DC 20006
© 2011 Dickstein Shapiro LLP. All Rights Reserved. (202) 420-2200  |  dicksteinshapiro.com

 Larry  Eisenstat, Energy Practice Leader 

(202) 420-2224  I  eisenstatl@dicksteinshapiro.com

 Innovative Energy. Innovative Strategy.

MAny inVesTOrs have strong opinions that 
don’t involve their views on interest rates 
and stock prices. For example, this might in-
clude support for a “clean” environment and 
a reduction in greehouse gases. Increasingly, 
these investors want their holdings to reflect 
their social or ethical values. They wish to 
avoid companies that profit from activities 
they oppose, and support companies that 
behave in ways they consider appropriate or 
responsible. At the same time, however, most 
investors still want or need to earn a reason-
able return on their portfolios.

Socially responsible investing (SRI) seeks 
to reconcile these two objectives by help-
ing investors create diversified portfolios 
designed to deliver an acceptable level of 
performance, while at the same time exclud-
ing companies that don’t meet certain ethi-
cal standards. SRI investing recognizes that 
corporate responsibility and societal concerns 
are an important part of many investment 
decisions—particularly with the world’s in-
creased focus on sustainability and climate 
change, among others.  

 SRI investors encourage corporations to 
improve their practices on environmental, 
social, and governance issues. SRI-like ap-
proaches may also be referred to as respon-
sible investing, ethical investing, mission 
investing, double or triple bottom-line invest-
ing, sustainable investing, or green investing.

Increasing interest
Over the last several decades, many investors 
have shown an increased appetite for social in-
vestors. The Social Investment Forum, a non-
profit group that promotes socially responsible 
investing, calculates the total number of assets 
under professional SRI management, which 
rose from $629 billion in 1995 to $2.71 trillion 
in 2007. In fact, the Forum estimates that one 
out of every nine dollars under professional 
management in the US today—or 11% of the 
$25.1 trillion in total assets under manage-
ment tracked in Nelson Information’s Direc-
tory of Investment Managers—is involved in 
socially responsible investing.

Why has socially responsible investing 
gained in popularity? One of the reasons 
may be that investors posed themselves 
a question similar to this one: “While my 
number one investment goal will always 
be to create a properly diversified portfolio 
based on my personal risk tolerance levels, 
how can I also do a bit of good for the envi-
ronment, for the world, or to improve the 
condition of mankind?”  

A second reason for SRI’s popularity is that 
some of the nation’s most prominent insti-
tutional investors have increasingly added 
a social focus to their investment decisions. 
These institutions, many with significant 
assets and often with great public, political, 
and media clout, often carry both a big stick 
and use a loud voice. Some have become well-
known advocates for social issues, and this is 
often carried out through their investments 
in socially responsible projects. 

A third reason for increased interest in SRI is the simple fact that 
it’s now much easier to access professionally managed SRI vehicles. 
Many investment firms have created specific investment processes that 
exclude companies that, in the investor’s view, focus on non-socially 
responsible or acceptable activities. Once these decisions have been 
made, the manager constructs a diversified portfolio within the desired 
constraints. The goal is to deliver performance consistent with the in-
vestor’s return objectives and tolerance for risk.  

Structuring investments consistent with social, environmental, or 
ethical objectives offer investors a way to align their portfolios to their 
own objectives. 

Evan Cohen is a financial advisor at Morgan Stanley Smith Barney 
located in Carlsbad, California. 

Morgan stanley smith Barney LLC | www.mssb.com  

Investing with a Conscience
Socially responsible investing  By Evan Cohen

http://www.dicksteinshapiro.com
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Intersolar Europe 
June 6th to 10th, 2011 • New Munich Trade Fair Centre—Munich, Germany

At Intersolar Europe, attendees will gain valuable information on the latest topics and technologies in the solar industry at the numerous sessions 
and workshops offered.

www.intersolar.de/en
Show in Print
Features just some 
of the companies 
and technologies 
attendees will see 
at this year’s show.

Solar mounting 
software
PV*SOL® Expert 5.0 offers a major new 
feature that makes it possible for users 
to visualize mounted PV systems in 3D 
mode using a standard PV*SOL mount-
ing system. The mounted systems are 
automatically sized to the roof, and the 
software includes tools to optimize the 
distance between rows and the mounting 
angle. The PV*SOL standard mounting 
system is fully editable, independent from 
the statics. Individual rows of PV mod-
ules can be edited, or added and removed 
in groups, and can be jointly configured 
to operate as a sub-array. The graphical 
configuration of the PV modules has also 
been extended, so that the modules can 
now be reassigned to a particular configu-
ration across rows. The software’s anima-
tion shows the inter-row shading, which 
is accounted for in the yield simulation. 
The parallel calculation and visualization 
of the shade frequency distribution for all 
of the module rows means users can adapt 
the design to prevailing shade conditions. 
Valentin software
www.valentin-software.com

new generation solar 
module
Multisol Vitro is the first crystalline 
glass-glass product for a broad range of 
applications. It provides impressive value 
because of its sturdiness against snow 
and wind loads, robustness against salt-
spray and ammonium, and best-in-class 
optical performance—thanks to its high-
ly transmissive f | solar HT float glass. 
With these unique features, Multisol 
Vitro enables improved functionality and 
is an aesthetically pleasing PV solution: 
roof-applied, roof-integrated, and facade-
integrated. Multisol Integra Vitro is also 
the next-generation of Scheuten’s Inte-
gra (in-roof) solution, suited for almost 
any sloped roof. This new generation 
Integra Vitro features a full glass-glass 
Multisol Vitro laminate, resulting in 
superior strength (5400Pa) and an even 
better durability of the module. This 
aesthetic PV in-roof installation system 
replaces the conventional tile covering, 
either for part or for the entire roof. 
scheuten
www.scheutensolar.com

grid interconnection 
solutions for utility-
scale Pv plants
American Superconductor (AMSC) offers 
a range of proven solutions for the renew-
able energy industry. Based on its proven 
D-VAR reactive compensation technol-
ogy, AMSC recently launched its SolarTie 
Grid Interconnection Solution, designed 
specifically for megawatt-scale PV power 
plants. AMSC’s D-VAR STATCOM solution 
stabilizes grid voltage levels on a real-time 
basis, and is currently enabling more than 
70 wind farms around the world to meet 
local grid interconnection requirements. 
The SolarTie incorporates AMSC’s D-VAR 
technology and proprietary PowerModule 
power converter systems to create the 
first fully optimized solution for utility-
scale PV power plant developers. This 
solution is the only to incorporate sub-
cycle detection and response times to grid 
disturbances of less than 16 milliseconds, 
enabling solar power plants to meet local 
grid interconnection requirements in a 
single solution. The SolarTie incorporates 
a proprietary Smart Grid Interface (SGI) 
Controller, which provides efficient en-
ergy production and precise regulation at 
the Point of Interconnection.  
American superconductor (AMsC)
www.amsc.com

next-generation power 
optimizer & combiner 
box
SolarEdge Technologies introduces its next-
generation of power optimizers. With a 
new, highly efficient ASIC chipset and 32% 
lower part count, the new power optimizer 
is not only 40% smaller in volume, but also 
boasts world-record efficiency. Selection 
of cutting-edge components and improved 
dynamic control are combined with a new 
MPPT algorithm that dynamically tracks 
the global maximum operating point 
for both modules and inverter, enabling 
maximum power optimizer efficiency of 
99.5%, (98.8% EU weighted efficiency). 
This ensures peak system performance in 
mismatched and unshaded conditions. The 
power optimizers, with a 25-year warranty, 
provide enhanced SafeDC features: electric 
arc detection and termination, and auto-
matic module shutdown in case of inverter 
or grid shutdown. Yet another innovation is 
the SolarEdge Smart Monitoring Combiner 
Box with Ground Fault Detection and Inter-
ruption (GFDI). The string combiner cabi-
net with internal disconnect per string, pro-
vides unprecedented safety, performance 
monitoring, and control for commercial and 
utility-scale PV sites. 
solaredge Technologies
www.solaredge.com

Slewing drives for solar trackers
Kinematics Manufacturing Group manufactures slewing drives especially for solar 
trackers, using a low-cost energy efficient model. Kinematics has installed over 133,000 
drives worldwide, offering a wide variety of model sizes, performance ranges, and cus-
tom-designed solutions. Each slewing drive undergoes environmental, lifecycle, strength 
and accuracy testing, and is backed by a 30-year warranty. Models specially suited for PV, 
HCPV, heliostats, and dish designs.
Kinematics Manufacturing | www.kinematicsmfg.com

Highly configurable connector
Manufactured by Anderson Power Products, the Solar SPEC Pak is a highly configurable 
interconnect with power capabilities up to 1000 volts. The rugged, IP68 shell is flame re-
sistant in accordance with UL 94 V-0 and has a F1 weatherability rating. The locking latch 
conforms to the NEC 2008 requirements, requiring a tool to release the locking latch. Its 
touch-safe shell is available for wire-to-wire or panel-to-wire applications that range in 
temperature from -40° F to 230° F (-40° C to 110° C). This highly configurable connector 
provides thousands of design options for the most demanding applications.
Anderson Power Products | www.andersonpower.com
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reduced GHG emissions by 
replacing fossil fuels with 
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AIR POLLUTION CONTROL

McGill AirClean LLC
McGill AirClean has over 40 years of experience 
solving air pollution control problems, controlling 
emission and particulate for a wide variety of 
industrial applications including furnaces, boilers, 
incinerators, kilns, and dryers. Specialties include 
Boiler MACT and SCR solutions. They engineer, 
manufacture, install, and service a full range of 
products including dry and wet electrostatic pre-
cipitators, fabric filter systems, spray-dry scrubber 
systems, and regenerative thermal oxidizers.
www.mcgillairclean.com

Tri-Mer Corp.
The UltraTemp filtration system incorporates 
proprietary low-density ceramic filters that are 
lightweight, strong, and self-supporting. With over 
80% open area, the filters feature low flow resist-
ance while maintaining 99+% capture efficiency 
on submicron particulate. Typical outlet concentra-
tions of PM are below 0.001 grain/dscf (2 mg/
Nm3), even with high inlet loadings. UltraTemp 
filters have a maximum operating temperature 
of 1650° F (900° C). The UltraCat catalyst filters 
feature the addition of nanobits of NOx catalyst 
embedded throughout the walls of the filters. High 
catalyst surface area and proprietary formulation 
allow destruction of NOx and dioxins at tempera-
tures as low as 350° F. Typical NOx removal is up 
to 95%, and dioxin destruction is over 99%. The 
UltraTemp and UltraCat filter systems are specified 
for Boiler MACT and CISWI MACT compliance.
www.tri-mer.com

BIOMASS PRODUCTS & 
EQUIPMENT

Continental Biomass  
Industries, Inc. 
Continental Biomass Industries is a provider 
of biomass processing systems. CBI’s grinders 
and chippers handle demanding materials 
in the forestry, construction and demolition 
debris, municipal solid waste, biofuel, pulp 
and saw mills, mulch, and yard waste markets. 
For more than two decades, CBI has supplied 
the most durable, reliable, and productive 
equipment in the industry. Additional products 
include shingle grinders/re-grinders, wood 
waste hogs, shredders, and screening 
systems. 
www.cbi-inc.com

Hurst Boiler & Welding Co., Inc
Hurst Boiler offers their OXY-MISER Feed 
Water Deaerators and packaged deaerator 
systems from 5,000 to 200,000 PPH. 
Conditions: feedwater to 0% CO2 and  
.005cc/liter of oxygen. The HURST OXY-MISER 
Deaerating Boiler Feedwater system 
eliminates the need for expensive oxygen 
scavenger chemicals. It also offers the 
following advantages: removes carbon dioxide, 
as well as oxygen; raises the boiler feedwater 
temperature, eliminating thermal shock in 
boilers; and, improves overall boiler room 
efficiency.
www.hurstboiler.com

BIOFUELS PRODUCTS & 
EQUIPMENT

Fluid Components International 
Fluid Components International (FCI) has 
released its Model ST51 Mass Flow Meter 
for owners, operators, and manufacturers of 
biogas production and methane capture and 
recovery systems. These users will find the 
new Model ST51 provides the high perfor-
mance and features required of these applica-
tions in an explosion-proof instrument that 
is easy to install, safe, and requires virtually 
no maintenance to deliver a truly best cost 
solution. FCI’s ST51 Flow Meter is designed 
specifically to measure biogas and all methane 
composition gases including natural gas. ST51 
features a thermal mass, insertion-style flow 
element with flow accuracy to ±1% of reading 
over a broad flow range, from 0.3 to 400 SFPS 
(0.08 to 122 MPS), and repeatability of ±0.5% 
of reading. The flow element is available for 
use in line sizes from 2 to 24 inches (51 to 610 
mm) diameters.
www.fluidcomponents.com   

Novozymes 
Through bioinnovation, Novozymes creates 
tomorrow’s industrial biosolutions, improving 
their customers’ businesses and the use of the 
planet’s resources. Novozymes delivers advanced 
bioinnovation solutions to the bioenergy industry 
by setting new standards in performance and 
viability—helping the world realize the promise of 
renewable energy. 
www.bioenergy.novozymes.com

AIR POLLUTION CONTROL

BIOFUELS PRODUCTS & EQUIPMENT

BIOMASS PRODUCTS & EQUIPMENT

BIOMASS THERMAL ENERGY

BIOREFINERIES

CONSTRUCTION & CONSULTING SERVICES

ECONOMIC DEVELOPMENT

EMISSIONS MONITORING SYSTEMS

ENGINEERING & EQUIPMENT

ENVIRONMENTAL CONSULTANTS & BUSINESS 
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FINANCIAL SERVICES

FOREST & WOOD PROCESSING

FUEL PRODUCTION

LEGAL SERVICES

MATERIALS HANDLING SOLUTIONS
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PLANT OPERATIONS
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Moisture/Ash Analysis
Spark Detection
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Metso Power  
Metso Power provides engineering, construc-
tion, and manufacturing services, as well 
as technology (CFB&BFB) products, along 
with automation, instrumentation, and inte-
grated solutions by delivering environmentally 
friendly combustion solutions to the power 
sector. Metso boilers use Fluid Bed technology, 
combining high-efficiency combustion of high-
calorific value fuels with low emissions—even 
when burning various fuels simultaneously. 
Boiler service comprises of rebuilds and re-
pairs including, but not limited to: chemical 
cleaning consulting, boiler inspections, main-
tenance, replacements in kind, made to order, 
pressure parts, spare parts, life-cycle service, 
and local USA manufacturing and service fa-
cilities. Pressure parts include: membrane wall 
panels, economizers, generating banks, tubular 
heat exchangers, superheaters, and loose tube 
bending. Full metal fabrication is also avail-
able including 2D/3D laser cutting, engineered 
solutions, alignments bars, headers, air heater 
seals, machining and saw cutting, assembly, 
shearing, bending, welding, plating, and pow-
der coatings. Plus, a complete range of tube 
shield styles to solve tube wear problems fast, 
as well as significant spare parts inventory 
including off-the-shelf replacements, straight 
tubing, and stainless sheet.
www.metso.com/energy 
www.metsopowerservice.com

Percival Scientific
Percival Scientific represents a rich tradition 
of product ingenuity and reliability throughout 
the world. They provide clients with reliable 
custom solutions designed to meet their spe-
cific research requirements. Customers rely 
upon Percival to meet their unique needs by 
providing chambers that are engineered and 
manufactured to their specifications. Every 
Percival chamber is designed and manufac-
tured in Iowa. 
www.percival-scientific.com

Rotochopper, Inc.
Rotochopper two-stage fine grinding systems offer turnkey solutions for pro-
cessing raw wood fiber and agricultural residue down to short fiber specifica-
tions for pellets, suspension burner fuel, and other fine texture fuel products. 

 

Rotochopper, Inc.  |  217 West Street  |  St. Martin, MN 56376  |  fax: 320-548-3372  |  info@rotochopper.com   

For the lowest cost per ton  
of finished biomass fuel products,  
turn to the fiber processing experts at Rotochopper. 
 

 Diesel or electric 
 150 - 875 HP 
 Portable, stationary, or track 
 

Railroad Ties | Round or Square Bales | Whole Trees | Pallets 
Wood Chips | Slabwood | Sorted C & D | Forestry Slash 
 

Trust your wood fiber and ag residue resources to 
advanced Rotochopper grinding technology.  

Combining the versatility of Rotochopper horizontal grinders with the fine 
grinding efficiency of hammermills, these two-stage systems can process a wide 
range of raw materials from round corn stover bales to urban wood waste, down 
to short fiber specifications in a single pass. The advanced particle size control of 
a Rotochopper horizontal grinder optimizes the efficiency of the in-line hammer-
mill, minimizing wear costs and downtime. Available with up to 1,200 combined 
horsepower, Rotochopper two-stage fine grinding systems can be sized to match 
unique raw material and end product needs with unmatched efficiency.
www.rotochopper.com

http://www.rotochopper.com
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Focus on your research – not 
on finding funds to replace 
your chamber. Percival 
Scientific plant growth 
chambers are your reliable 
choice for chambers that will 
support your research projects 
for years to come!

Let us customize a chamber to 
meet your exacting research 
needs! Contact us 1-800-
695-2743 or sales@
percival-scientific.com

MANUFACTURED IN THE USA

Percival Scientific, Inc. 
505 Research Drive | Perry, Iowa 50220

800.695.2743 or 515.465.9363   

percival-scientific.com

re-li-able
1: suitable or fit to be relied on

2: giving the same result  

on successful trials

Indeck Energy
For more than 25 years, Indeck Energy has demon-
strated the determination and know-how it takes 
to succeed in the ever-changing energy industry. 
Indeck Energy produces wood pellet fuel for 
industrial and co-firing applications at the Indeck 
Ladysmith BioFuel Center in Ladysmith, Wisconsin. 
Industrial-grade wood pellet fuel burns at up to 
8,250 BTUs per pound and has an ash content of 
less than three percent, as compared to the eight 
percent ash content of coal. Indeck Energy wood 
pellets are produced from sustainably harvested 
hardwood, along with a quality blend of sawmill 
and forest residuals. Indeck Energy Services 
was established in 1985, and is a privately held 
developer, owner, and operator of renewable and 
conventional energy projects, offering biofuels 
production and electrical generation facilities.
www.indeckpellets.com

Fecon, Inc. 
Fecon offers the RTC22/500 as a turnkey mobile 
chipping package. Mounted on a TimberPro 
830B forwarder, it’s the fastest American-made 
all-terrain chipper. It is highly productive in land 
clearing, biomass, pipeline, and R.O.W. applica-
tions. The eight-wheeled off-road chipper gets to 
work at up to 12mph, so unproductive time hauling 
material to a trailer-mounted chipper is avoided. 
The Fecon RTC22/500 more than triples speeds of 
typical track chippers. Production speed is further 
enhanced by both loader reach and lifting capacity. 
It sets new standards with 12,880lb capability at 
15', and up to 31.5' of total reach and 360° rota-
tion. The in-feed power of over 16,000ft pounds of 
torque provided by Fecon’s Power Feed Manage-
ment and optional dangle head felling saw make 
the RTC22/500-8 a highly effective stand-alone 
chipping system.  
www.fecon.com

Vermeer Corporation
The Vermeer WC2300 whole tree chipper is pow-
ered by a 440-hp (328.1 kW) C-13 CAT diesel engine 
that allows for maximum output while consuming 
less fuel than higher-powered machines. A six-
degree slope of the in-feed table lowers the “break-
over” point where long material first contacts the 
machine, reducing the likelihood of limbs or a tree 
canopy from snagging on the end of the machine. 
The in-feed system features a variable-speed, dual 
in-feed conveyor chains, a conveyor head pulley 
with integral grip bars, and an aggressive large-
diameter in-feed roller with crush capability. These 
design elements provide efficient feeding of difficult 
material types. Two drum knife options are available 
allowing the operator to select the type of knife 
that best suits their operation, jobsite, or customer 
requirements.
www.vermeer.com

West Salem Machinery
From feedstock to premium quality finished fuel, 
West Salem Machinery’s (WSM) field-proven grind-
ing, screening, milling, and conveying equipment is 
the core of each customized and fully engineered 
package. Primary processing of raw feedstock and 
green fiber is available with WSM’s rugged horizon-
tal grinders and screens, as is secondary processing 
of pre-hogged fuel with WSM’s high-volume disc 
screens and vertical grinders. Finish milling is ac-
complished with WSM’s heavy-duty hammermills. 
WSM supplies metering feed hoppers, motor start-
ers/controls, infeed and discharge chutes, support 
structures, access platforms, and associated con-
veyors to deliver a complete system. Their solution-
oriented approach and application expertise in pro-
cessing systems is demonstrated at successful fiber 
prep systems in operation throughout the world. 
www.westsalem.com

BIOMASS THERMAL ENERGY

Helmick Corporation
Helmick Corporation is a US manufacturer that has 
produced boiler tube shields since the 1950s. Lo-
cated in West Virginia, Helmick also manufactures 
abrasion-resistant components for use in the main-
tenance and upgrade of bottom and fly ash handling 
systems that were originally furnished by Allen-
Sherman-Hoff and United Conveyor Corporation.
www.helmickcorp.com

HRS Heat Exchangers
Scraped Surface Heat exchanger is an ideal solu-
tion for difficult products that foul when heated 
due to process requirements. Unicus is a S&T heat 
exchanger with rods and scrapers inserted in its 
tubes. Tube bundles of up to 80 inner tubes have 
been manufactured for many difficult applications. 
Other thermal technologies available include the 
corrugated tubular heat exchanger, which replaces 
the smooth tube heat exchanger due to its enhanced 
heat transfer coefficients.
www.hrs-americas.com

BIOREFINERIES

Mascoma Corporation 
Mascoma Corporation is an innovative biofuels 
company committed to developing environmentally 
sustainable, low-cost, low-carbon biofuels from 
cellulosic biomass. The company’s Consolidated 
Bioprocessing method converts non-food biomass 
feedstocks into cellulosic ethanol through the use 
of a patented process that eliminates the need for 
costly enzymes and additives. Their corporate office 
and R&D laboratories are based in New Hampshire.
www.mascoma.com

CONSTRUCTION & CONSULTING 
SERVICES

Aevenia, Inc. 
Aevenia, Inc. is a premier energy and electrical con-
structor providing design-build services for collec-
tion systems, transmission, tower wiring, intercon-
nection, substations, and fiber optic systems. The 
company offers design, installation, and manage-
ment to cover every critical aspect of a project, as 
well as a guarantee of safety, efficiency, and quality 
maintenance when the job is done. Aevenia compa-
nies provide electrical construction, heavy industrial 
wiring, power transmission and distribution, fixed 
security systems, data and fiber-optic networking, as 
well as service and technical support.
www.aevenia.com

biopower buyers guide 2011
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When you need 
a quality building
 fast, ClearSpan™ 
is the only choice.

Buildings 
available up to 

250' wide. 

Low in cost per 
square foot.

Natural daytime 
lighting.

Easy to relocate.

Expandable.

Sustainable Design-Build Solutions

Call one of our ClearSpan™ Specialists at 1.866.643.1010 or 
visit us at www.ClearSpan.com. Please mention code CST1044.

North American Clean Energy 1.in1   1 4/21/10   11:00:15 AM

AGRA Industries Inc. 
AGRA Industries Inc. (AGRA) has three business units: 
AGRA Industries, Merrill Fab, and AGRA Construction; all 
focusing on offering comprehensive design, quality steel 
fabrication, and construction services to renovate or de-
sign-build new or existing facilities. AGRA manufactures 
a complete line of bolt-together bin systems, chopping, 
and material handling systems, as well as catwalks and 
towers, to name a few. Their field-erected wet/dry tank 
design is more cost-effective/efficient than the conven-
tional style.
www.agraind.com

Fagen, Inc. 
Fagen, Inc. is the largest merit shop green energy design-
builder in the United States. Utilizing a database of over 
25,000 direct-hire employees, Fagen, Inc. is prepared to 
meet industrial demand growth with a large inventory of 
cranes, including several Manitowoc 18000â€™s, and a 
new 16000WA.
www.fageninc.com

JH Kelly, LLC
JH Kelly is an electrical, mechanical, and civil/structural 
contractor that performs inspection, maintenance, and 
construction services for biopower developers, plant op-
erators, and owners.
www.jhkelly.com

McCormick Construction Company 
McCormick Construction Company (McC) is a trusted part-
ner and contractor that builds, supports, and maintains 
premium renewable energy facilities. They specialize 
in bulk storage, material handling, and processing of 
feedstock. McC brings value to each project, offering 
lower operating costs and greater plant productivity. Their 
objective is to provide a safe working environment for all 
employees, while delivering a high-quality product backed 
with service and long-term customer satisfaction.
www.mccormickconstruction.com

ECONOMIC DEVELOPMENT
Pittsburgh
The Pittsburgh region is a nexus of natural resources, 
engineering expertise and innovation, R&D, and advanced 
manufacturing capacity to support traditional and alterna-
tive energy related products and solutions. Pittsburgh 
is the largest metro atop the Marcellus Shale, one of 
the world’s largest unconventional natural gas reserves. 
Currently, in the region, there’s a critical mass of 700+ 
global energy supply chain companies producing parts and 
components for various renewable energy services. The 
country’s only federally funded and the largest privately 
funded research laboratories exploring carbon capture and 
cleaner coal technologies, respectively, are also here.  
www.pittsburghregion.org

EMISSIONS MONITORING SYSTEMS

Altech Environment U.S.A.
Altech Environment U.S.A. provides Continuous Emissions Moni-
toring Systems (CEMS) for the biomass industry. With over 20 
years experience, Altech provides one-stop shopping for compli-
ance monitoring needs. Their clients count on them for regulatory 
expertise, reliable and proven equipment, and top-notch service.
www.altechusa.com
  

Custom Instrumentation Services Corp. – CiSCO
Custom Instrumentation Services Corp. (CiSCO) provides complete 
high-quality Continuous Emission Monitoring Systems (CEMS) 
and Data Acquisition and Handling Systems (DAHS) to monitor 
and report stack gases, flow, and opacity for EPA compliance and 
process control. The steady growth of the company since 1985 
is attributable to CiSCO’s service, products, referrals, and repeat 
business.
www.ciscocems.com

ENGINEERING & EQUIPMENT

Newpoint Thermal 
Newpoint Thermal designs and manufactures custom equip-
ment that can convert waste gas into energy. The waste gas is 
converted into useful energy, in the form of process heat. Their 
equipment can reduce operational costs, especially compared to 
conventional energy sources. Newpoint Thermal will also evalu-
ate the process requirements for each customer. Process heating 
equipment offered includes: thermal fluid systems (gas- and 
oil-fired); direct-fired API heaters; convection process heaters; 
process bath heaters; waste heat recovery systems; high-pressure 
steam generators; and, engineered skid packages. Service and 
maintenance offered includes: pre-commissioning check-out; com-
missioning and start-up support; operator training; regular mainte-
nance support; as well as, replacement parts. 
www.newpointhx.com

ENVIRONMENTAL CONSULTANTS & BUSINESS 
SERVICES

	  

E & E completed an EIS for 
biomass boiler at the 
Pacífico Pulp Mill, which 
reduced GHG emissions by 
replacing fossil fuels with 
biofuel. 

Ecology and Environment, Inc.
E & E brings over 40 years of worldwide environmental consulting ex-
perience to biopower projects. They can identify and measure available 
biomass and waste-to-energy resources, and model and monitor air 
emissions, surface, and groundwater supplies, as well as wastewater 
effluents and noise. They also assess project land use, transportation, 
and socioeconomic and cultural resource impacts. E & E’s highly multi-
disciplinary teams include specialists in outreaching to a broad range 
of stakeholders and specialists in obtaining all of the required federal, 
state, and local government regulatory permits. E & E can help get 
the “green light” for biopower projects throughout North America and 
overseas. 
www.ene.com

Navigant
Navigant’s energy practice includes more than 270 experts focused on issues 
across the entire energy value chain including renewables, climate change, 
energy efficiency, demand response, emerging technologies, generation, re-
source procurement, transmission, markets, performance improvement, fuel 
sourcing, as well as rates and regulation.
www.navigant.com/energy

http://www.clearspan.com
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TRC Solutions
A pioneer in groundbreaking scientific and engineer-
ing developments since the 1960s, TRC is a national 
engineering, consulting, and construction manage-

ment firm providing integrated services to the 
energy, environmental, and infrastructure markets. 
They serve a broad range of clients in government 
and industry, implementing complex projects from 
initial concept to operations. TRC is 2,400 technical 
professionals and support personnel at more than 
70 offices throughout the US. Clients depend on 
TRC’s multidisciplinary teams to design solutions to 
their toughest business challenges in the energy, 
environmental, and infrastructure markets.
www.trcsolutions.com

maximize the tax benefits and cash flows of the 
related credits. 
www.plantemoran.com

Sustainable Energy Financing
Sustainable Energy Financing, LLC (SEF) is a consult-
ing firm that assists its clients in the identification, 
negotiation, and acquisition of financial incentives 
such as grants, tax credits, and environmental as-
sets. Founded to promote sustainability related 
initiatives domestically and abroad, SEF works with 
project developers, renewable energy technology 
providers, and private businesses to maximize return 
on investment. SEF staff are certified in Greenhouse 
Gas Inventory Quantification and authored the first 
validated Project Design Document in the USA utiliz-
ing AMS I.C., providing carbon credits for the utiliza-
tion of biomass in place of fossil fuels for thermal 
heating purposes. SEF has leveraged over $40 mil-
lion of project investment in the past three years. 
www.sef-llc.com 

Taylor-DeJongh 
Taylor-DeJongh (TDJ), an energy and infrastructure 
investment banking firm, has expertise across a 
broad spectrum of alternative technologies and 
renewable energy projects including bioenergy, geo-
thermal, solar, wind, fuel cells, and hydropower. The 
firm is advising on several conventional and renew-
able power projects internationally, including trans-
actions in biomass, geothermal, solar, and wind, and 
is a financial advisor to the USDOE Loan Guarantee 
Program. TDJ has advised on over 240 power 
projects globally. TDJ offers project development, 
capital structuring, and project financing services, 
and has 30 years of experience in closing energy 
projects. TDJ provides tailor-made capital solutions 
to its clients. The firm also advises on corporate 
finance, capital raising, and M&A transactions. 
www.taylor-dejongh.com

FOREST & WOOD PROCESSING

Acrowood Corporation 
Acrowood is a long-time supplier of debarkers, chip-
pers, chip screens, and associated products for the 
forest products industry. They also offer high-density 
contaminant removal using their Air Density Separa-
tors. Their heavy-duty disc scalping screens have 
been an industry standard for decades. Recent de-
velopments include specialized slant disc chippers 
for the production of uniformly sized microchips. 
www.acrowood.com
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FINANCIAL SERVICES
Plante & Moran 
Plante & Moran is a public accounting and 
business advisory firm serving more than 260 
energy-related clients, including alternative energy 
clients comprised of companies and projects in 
biomass, as well as wind, solar, and geothermal 
energy. Their team of experts specialize in tax 
credits and incentives related to the renewable 
energy industry, including proper structuring to 

http://www.retech2011.com
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Brunette Industries Ltd.
With a focus on R&D, Brunette Industries has devel-
oped new technologies for the biomass industry—a 
natural fit given the experience Brunette has gained 
as a manufacturer of wood processing machinery for 
the past 70 years. Brunette specializes in wood pro-
cessing machinery and material handling systems 
for the biomass and forestry industries including the 
Grizzly Mill and BioSizer, as well as drum chippers, 
whole log chippers, micro-chippers, rotary debark-
ers, and vibrating conveyors. They offer custom 
engineered solutions to help take control of fiber 
supply and to get more from a mill. Brunette Indus-
tries’ commitment to quality and technology gives 
customers an important advantage as they compete 
in an ever-changing global economy. Brunette has 
four offices across North America.
www.brunetteindustries.com

Morbark
Morbark manufactures equipment for a variety of 
applications involving wood and organic materials 
including biomass energy, pulp and paper, forestry, 
sawmill, tree care, and recycling. The product line 
includes hand-fed chippers to self-feeding whole 
tree chippers, tub and horizontal grinders, debark-
ers, and sawmill equipment, as well as attachments 
to get the job done. Morbark’s extensive line of 
equipment is known for uniform, predictable quality, 
and is tailored to meet customers’ needs for many 
years. 
www.morbark.com 

Schutte-Buffalo Hammermill, LLC
Schutte-Buffalo Hammermill has been involved in 
the design and manufacture of wood grinding ham-
mer mills for more than 80 years. Choose from 10 
different grinder series, with many models suitable 
for both green and dry wood applications. From 
single units to complete turnkey systems, all models 
are custom configured to suit the specific material 
and processing goals. Schutte-Buffalo Hammermill 
offers free material testing service and a complete 
line of replacement parts.
www.hammermills.com

The Parton Group, Inc.
The Parton Group provides project development 
support with technology assessments and feedstock 
availability and cost studies. Their client base 
includes utility companies, independent project 
development companies, and financing/lending 
institutions. Their staff of technologist, engineers, 
and foresters provide decades of forest industry 
understanding and insight.
www.thepartongroup.com

FUEL PRODUCTION

Natural State Research, Inc.
Natural State Research, Inc. has developed a unique 
technology (patent pending) to dispose of any type 
of waste plastic by converting it into a liquid hydro-
carbon fuel. The process can produce approximately 
1.3 liter of NSR fuel from one kilogram of waste 
plastic. Yield depends on the type of plastic, and 
the grade of NSR fuel desired. The fuels work for 
any internal combustion engine, as well as produce 
electricity. 
www.naturalstateresearch.com

LEGAL SERVICES
Hawley Troxell Law Firm
One of Idaho’s major law firms, Hawley Troxell has 
added a business group specializing in renewable 
energy. Response to client need and rapid growth 
of the industry in Idaho prompted the addition. Cur-
rently, the firm provides legal assistance regarding 
several dairy farm anaerobic digester projects. Haw-
ley Troxell works with developers and investors to 
provide legal and business services for biomass, as 
well as wind, solar, geothermal, and hydro energy 
projects in all phases. Their professionals assist 
with project formation, organization, management, 
financing, and transitioning.
www.hawleytroxell.com

Michael Best & Freidrich LLP
The Energy and Sustainability Industry Practice 
Group at Michael Best & Friedrich LLP provides one 
of the industry’s foremost legal perspectives to as-
sist its clients in evaluating and creating sustainable 
business practices. This multi-disciplinary team is 
well informed on a number of segments within en-
ergy and sustainability, including renewable energy, 
clean technology, sustainable practices, and utility. 
By tapping into the team members’ diverse back-
grounds, Michael Best is able to provide its clients 
with the latest and most in-depth knowledge of the 
legal issues facing their rapidly changing industries.
www.michaelbest.com

MATERIALS HANDLING SOLUTIONS

BEDESCHI AMERICA, INC.
For over a century, BEDESCHI has been supplying raw material handling equipment and services 
around the globe. Their markets include the cement, brick, mining, power, and biomass industries. 
Their product line encompasses: apron feeders, crushers, stackers, reclaimers, ship loaders, as well 
as dust collection and air filtration. BEDESCHI fabricates, assembles, and tests all machines in their 
500,000 ft2 manufacturing facility, equipped with an experienced staff and the most modern tools. 
Their field technicians follow the erection/assembly, along with providing start-up and commission-
ing assistance. Throughout their history, BEDESCHI’s first priority has been to improve the quality of 
their products and the service to their clients—which has allowed them, even in competition with 
the most recognized names, to supply their brand to companies throughout the world.
www.bedeschiamerica.com

http://www.hurstboiler.com
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Almatec
Almatec is a premier manufacturer of air-operated 
diaphragm pumps specializing in plastic pumps with 
solid housings. Almatec’s E-Series line of plastic 
air-operated diaphragm (AOD) pumps offer improved 
efficiency and performance. E-Series pumps feature 
solid-block construction that increases their strength 
and lifecycle, eliminating many maintenance con-
cerns. E-Series pump housings are constructed in 
either polyethylene (PE) or PTFE, giving them resist-
ance to abrasion while also offering high-chemical 
compatibility. Diaphragms and ball valves are 
available in EPDM or PTFE/EPDM with cylinders 
of PTFE. E-Series pumps also feature the patented 
PERSWING PA maintenance-free air-control system, 
which allows for greater flexibility. Almatec is an op-
erating company within Pump Solutions Group (PSG).
www.almatec.de

Blackmer 
Blackmer is a global provider of innovative and high-
quality rotary vane pump and reciprocating com-
pressor technologies for the transfer of liquids and 
gasses. For more than a century, the Blackmer name 
has stood for product performance, services and 
support, well-timed innovation, and a commitment 
to customer satisfaction. Supported by a worldwide 
network of distributors and original equipment man-
ufacturers, Blackmer pumps and compressors are 
used in a multitude of applications in the process, 
energy, and military marine markets. For biofuels 
and storage terminal operators, Blackmer sliding 
vane pumps provide consistent volumetric-output 
performance, even after significant in-service time. 
Blackmer is a member of Dover Corporation’s Pump 
Solutions Group.
www.blackmer.com

Hallco Industries, Inc.
HALLCO Live Floor Systems are used for the 
self-loading and unloading of all forms of woody 
biomass, demolition debris, tree trimmings, mill 
residues, and green wastes. They can fit a number 
of Hallco drive units and deck styles to fit a 45'' 
trailer or a pull-behind.
www.hallcoind.com

KEITH Mfg. Co.
KEITH’s WALKING FLOOR systems automate the 
receiving, storage, and metering of difficult bulk ma-
terials. WALKING FLOOR systems are also used at 
the back end of these processes to collect ash, filter 
cake, sludge, and spent distiller grains for transport 
to the next process. When engineers and plant man-
agers recognize and address these challenges early 
in the design process, equipment can be selected to 
ensure efficient and reliable flow.
www.keithwalkingfloor.com

Precision Machine & Manufacturing, Inc.
Biomass raw material is one of the hardest on mate-
rial handling equipment. Precision Machine & Man-
ufacturing rotary valves and feeders last longer in 
harsh, corrosive biomass applications because they 
are built to tighter tolerances and their metallurgy 
has been designed to match the chemistry of the 
fuel used in biomass plants. Because of Precision 
Machine’s experience with advanced metallurgy and 
quality control, customers that were servicing their 
rotary valves every three months are now doing so 
once per year. The payoff for the plant is lower costs 
and increased efficiency. Using equipment with 
longer operating lifetimes also helps keep the cost 
of maintaining spare parts inventories under control. 
www.premach.com

Robert White Industries, Inc.
Before biomass can be converted into power, heat, 
fuels, or chemicals, it must be safely and efficiently 
conveyed to a bioenergy plant. Processors need to 
respond to the safety and degradation risks of han-
dling biomass—whether it is wet or dry. In nearly 
every case, the biomass material must be pre-treat-

ed to some degree before it’s acceptable for end use. 
Robert White Industries, Inc. specializes in equip-
ment integration for raw biomass pre-treatment to 
provide on specification raw material for the final 
process. They offer biomass handling, fuel prepara-
tion, storage, and equipment for converting raw 
biomass into a finished raw material. RWI provides 
system design services, experience, and expertise 
for receiving, conveying, screening, grinding, metal 
removal, storing, unloading, and metering biomass.
www.rwii.net

Sodimate, Inc.
Sodimate has over 30 years experience in bulk 
storage, discharge, and conveying systems in the 
municipal environmental, agriculture, and biomass 
industries, and more. 
www.sodimate-inc.com

Van Beek BV
Van Beek from The Netherlands is the specialist 
in the area of superb stainless steel screw con-
veyor systems. °Celsius is a division of Van Beek 
schroeftransport. Based on year of experience, °Cel-
sius has established itself in 2002 as a specialist 
unit for the development and realization of thermal 
screws (screw heat exchangers).
www.van-beek.nl

NEXT-GENERATION BIOFUELS

Idaho Department of Commerce
Idaho is working on next-generation biofuels. 
The Idaho National Laboratory has 35 full-time 
employees working on biomass projects, such 
as using herbaceous materials like grasses 
and wood “slash” and waste from wheat and 
barley. A $40- to $60-million gasification plant 
has been engineered, designed to convert 250 
tons of garbage, unloaded daily at a landfill, 
into electricity. A second plant is on the way. 
www.renewable.idaho.gov

 

Troutman Sanders LLP is one of the world’s leading energy law �rms. We have 
represented clients in energy matters since the 1920s, and our climate change 
practice has been active for nearly two decades. From this foundation of 
experience, we have developed a dynamic renewable energy practice that 
advises clients worldwide at every stage, from investment and tax structuring 
to development, construction and operation. 

As your plans for solar, wind and renewable energy projects emerge, put the 
energy of our lawyers to work for you.  For more information, contact:

Craig Kline - 212.704.6150                  Phil Spector - 212.704.6004
craig.kline@troutmansanders.com  phil.spector@troutmansanders.com

Brian Harms - 404.885.3682              Todd Coles  - 202.274.2810 
brian.harms@troutmansanders.com                        todd.coles@troutmansanders.com

Lara Skidmore  - 503.535.0645 
lara.skidmore@troutmansanders.com

650 lawyers | 50 practice areas | troutmansanders.com/renewable_energy

We Know
Renewable Energy
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PLANT OPERATIONS

NAES Corporation
As a worldwide provider of third-party power 
plant operations and maintenance (O&M) 
services, with a portfolio of 179 projects and 
52,000 MW, NAES operates energy facilities 
with best practices to deliver the highest 
levels of safety, compliance, and performance. 
NAES operates the broadest range of tech-
nologies and fuels in the industry. NAES also 
provides specialized services to improve plant 
technical and economic performance while 
enhancing personnel effectiveness.
www.naes.com

PELLET PRODUCTION & EQUIPMENT 

Bliss Industries, LLC
Bliss Industries, LLC is a manufacturer of wood and 
biomass pelleting equipment for residential, com-
mercial, and industrial pellet fuel. Founded in 1981, 
Bliss Industries maintains a reputation of manu-
facturing the most efficient, reliable, and well-built 
equipment in the industry. Developed from a design 
concept proven worldwide, the range of Pioneer 
Pellet Mills continues to expand. Overall, reliability, 
maximum efficiency, ease of operation, and mainte-
nance combine to provide lower operating costs to 
each owner. Bliss also manufactures an extensive 
line of hammermills and coolers for biomass size 
reduction, processing, and cooling. 
www.bliss-industries.com

TECHNOPHRAG Inc.
TECHNOPHRAG Inc. offers a supply of pellets made 
of Phragmites, as well as a French-made pelletizing 
unit. The company is also currently working on tech-
niques to process water reed (Phragmites australis). 
Pellets made out water reed, rather than wood, 

mean reduced greenhouse gases. A tree takes sev-
eral years to grow before being processed, whereas, 
water reed is a yearly growing grass that’s not cul-
tivated. TECHNOPHRAG/OLIOTECHNOLOGY’s com-
pact (about 30 m² floor space), automated pelletizing 
unit for small- to medium-sized operations does not 
require a steam generator to soften the material or 
a cooling system for outgoing pellets. No previous 
drying of the material is necessary: any biomass can 
be granulated with up to 20% humidity. Without the 
need for higher pressure, like a traditional extrusion 
system uses, the result is an increase in energy sav-
ings of about four to five times the norm.
http://mediom.com/~nsenga/TECHNOPHRAG

TESTING: QUALITY & CONTROL

Electromatic Equip’t Co., Inc.
Eectromatic’s complete line of moisture content 
meters and systems provide quick determination of 
water content of wood chips, barks, wooden pellets, 
miscanthus, elephant grass, wood shavings, saw-
dust, and much more. Solutions include hand-held 
portable units, as well as online systems for contin-
uous measurement. All models include temperature 
compensation and are supplied with various calibra-
tions for a variety of materials.
www.checkline.com

LECO Corporation 
Established in 1936, LECO is recognized globally in 
the development of high-quality analytical instru-
mentation, mass spectrometers, chromatographs, 
metallography and optical equipment, and consuma-
bles. Pictured here is the TruSpec Elemental Deter-
minator, which performs fast analysis of nitrogen, 
combined carbon/nitrogen, and simultaneous car-
bon/hydrogen/nitrogen configurations, with the abil-
ity to handle sample matrices such as woodchips, 
biomass, bio-oil, and char in a total analysis time 
of less than four minutes. To meet the needs of the 
biomass industry, this versatile instrument is also 
available with sulfur and micro-oxygen add-on mod-
ules, as well as both solid and liquid autosamplers.
www.leco.com

WIKA Instrument Corporation
As a producer of lean manufacturing, WIKA offers a 
broad selection of stock and custom instrumentation 
solutions, which are often available for distribution 
within days. Producing over 43 million pressure 
gauges, diaphragm seals, pressure transmitters, and 
thermometers worldwide annually, WIKA’s extensive 
product line provides measurement solutions for any 
application.
www.wika.com

Wilks Enterprise, Inc.
Wilks Enterprise manufactures rugged, portable, 
cost-effective analyzers for biofuels, including: 
InfraCal Biodiesel (FAME) Blend Analyzer, InfraCal 
Ethanol Blend Analyzer, and InfraSpec VFA-IR Spec-
trometer. Measurements include ethanol in gaso-
line, biodiesel in diesel, and production monitoring 
for FFA and water in feedstock, total glycerides dur-
ing production, and water in methanol. Easy-to-use 
with results in less than one minute. Ideal for onsite 
or laboratory use.
www.wilksir.com

 2710C 4700B 4800E 5000H 5710C 6750B BTR 

800.269.6520 • www.petersoncorp.com • PO BOX 40490 • Eugene, OR 97404

Biomass Chipping... Anywhere!
Peterson's 4310 Drum Chipper is perfect for biomass 
chipping operations that need frequent moves between 
piles or work on rough terrain.

The 4310 has the features that biomass producers demand: 
• CAT C-18 power available in 2 power ratings up to 765 hp 
• 6-Pocket Rotor with easy to change knives 
• Over 100-tons per hour output capacity 
• Optional sizing grates to eliminate stringers 
• Optional Accelerator packs chips into the van increasing 
load density

Want to see what a Peterson 4310 can do? Give us a call 
at 800.269.6520 or visit us at www.petersoncorp.com. Let 
Peterson prove why the best part of the tree is the chip!

http://www.petersoncorp.com
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TRANSPORTATION | LOGISTICS

Environmental Packaging Technologies
Environmental Packaging Technologies (EPT) pro-
vides innovative bulk packaging solutions for the 
transportation and storage of liquids and dry flow-
able products. BIG Red Flexitanks are made in the 
USA. They safely and cost-effectively convert a 20' 
container into a 24-ton bulk liquid hauler saving 
money over tanks, totes, and drums. BIG Red Dry 
Liners are customized to fit product and equipment 
needs. Installed in 20' containers, these bulk ship-
ments help save money, reduce waste, and time.
www.eptpac.com

WASTE-to-ENERGY EQUIPMENT & 
PROCESSING

ADI Systems Inc.
ADI Systems Inc. provides industrial proces-
sors with wastewater treatment and anaerobic 
digestion technologies including low- and high-
rate anaerobic digestion, waste-to-energy, bi-
ogas treatment and utilization, aerobic and an-
aerobic membrane bioreactors, and sequencing 
batch reactors. Solutions from pre-treatment 
through to producing an effluent suitable for 
direct discharge and/or water reuse, as well as 
digestion of waste organic solids are offered. 
Services offered on a design/build basis.
www.adisystemsinc.com

Peterson Pacific Corp.
Peterson specializes in developing delivery and 
processing equipment that turns low-grade 
organic materials into high-value products. The 
Peterson line of drum chippers are designed 
for high-volume biomass producers who have 
a wide variety of feed material, from logs up to 
24 inches in diameter to brush and small feed-
stock. The optional material sizing grates and 
chip accelerator minimize oversized twigs and 
branches in the chips, and helps ensure tight 
chip packing and fully loaded chip vans.
www.petersoncorp.com

R2 Energy Inc. 
R2 Energy Inc. specializes in renewable 
alternative energy solutions, utilizing wind, 
solar, and waste conversion. R2 Energy, Inc. 
provides expert engineering, fabrication, and 
assembly of fully automated, turnkey systems. 
The current R2 Energy, Inc. provides unique en-
gineering, design, and fabrication disciplines 
all under one roof. The combined staff allows 
real-time integration of a system design with-
out adversely impacting the originally planned 
delivery schedules.
www.r2energyinc.com

BIOFerm Energy Systems
BIOFerm Energy Systems is a US provider of dry 
fermentation biogas technology. BIOFerm delivers 
turnkey energy solutions that use biomass and or-
ganic waste as the primary input. Their technology 
produces high-quality biogas through a specialized 
industrial-scale process. This system provides a 
valuable set of advantages for the client including 
carbon neutral energy production, system reliability, 
waste volume reduction, system simplicity, fully au-
tomated management control systems, and energy 
expenditure savings. These attributes make this 
system ideal for heat and electric energy produc-
tion solutions and waste management plans that 
integrate readily with a client’s industrial, corporate, 
agricultural, landfill, composting, institutional, and 
real estate operations.
www.biofermenergy.com/us

K&K Environmental, LLC
K&K provides equipment systems for shredding, bal-
ing, and bale wrapping for waste-to-energy fuel stor-
age and transportation. K&K high-density wrapped 
fuel bales use the proven Cross Wrap system and 
are weather tight to allow secure outside storage of 
plant fuel, and to ensure constant fuel availability. 
Automated bale opening systems minimize bale 
handling. Twin shaft slow-speed shredders process 
biomass and construction waste to increase bale 
weight and biofuel conversion efficiency.
www.kkenvironmental.com

Complete C&D Recycling Solutions 

Continental Biomass Industries, Inc.    22 Whittier Street, Newton, NH USA    © 2011 All Rights Reserved.

CBI’s complete material recovery and recycling systems are engineered to do exactly what you want it to do…
consistently exceeding expectations by producing more, lasting longer, and costing significantly less to operate than 
anything else on the market today. We take responsibility for every aspect of the project (no finger pointing), offering 
on-time delivery and impeccable service. But don’t take our word for it…come meet our customers. If this is the 
solution you are looking for, call us today at 603-382-0556 or visit our website at www.cbi-inc.com.

SEaB Energy Ltd.
SEaB Energy is a UK-based company, which has 
designed and developed MUCKBUSTER for the 
distributed micro-energy generation market. MUCK-
BUSTER is a patent-pending self-contained, small 
anaerobic digester built in a shipping container. 
The unit is able to process 400kg of organic or 
septic waste per day into biogas with fertilizer and 
animal bedding as by-products. Using a small CHP 
unit in conjunction with the MUCKBUSTER, users 
can create their own electricity and heat on site. 
The product incorporates water recycling to reduce 
water usage, delivering improved environmental 
credentials. The MUCKBUSTER can be scaled to 
larger waste capacities to accommodate a variety 
of applications. The waste from golf courses, hotels, 
zoos, equestrian facilities, food shops, and caravan 
parks are suitable feedstock for the unit.
www.seabenergy.com

Vecoplan, LLC
Vecoplan engineers and manufactures complete 
alternative fuel systems, including: pre-shredding, 
separation, screening, air classification, re-shred-
ding, storage, unloading, sampling, and delivery of 
fuel to its processing destination. Systems are used 
in the preparation of biomass boiler fuel for co-firing 
with coal and other fuels, for size reduction prior to 
gasification, for size reduction prior to pelletizing, 
and in the conversion process for cellulosic ethanol 
and other biofuels. Vecoplan shredders provide 
consistently sized feedstock, the flexibility to change 
the size desired, high throughputs, heavy-duty 
construction, low cost, and easily replaced wear 
parts. Vecoplan is experienced in wood, corn stover, 
switch grass, miscanthus, any ag fuel crop, and all 
organic matter used as alternative fuel.
www.vecoplanllc.com

Warren & Baerg Manufacturing, Inc.
Warren & Baerg Manufacturing, Inc., founded in 
1966, has years of experience in the biomass and 
waste industries. They manufacture densifying/cub-
ing systems, which convert various types of grasses, 
paper, cardboard, plastic, wood, and sludge into high-
density cubes for fuel—a clean alternative to coal. 
They also manufacture biomass grinders, metering/
surge bins, small to large conveyors (chainbelt, slider-
bed, roller chain, trough belt), and magnet systems, as 
well as provide engineering services and plant design.
www.warrenbaerg.com

biopower buyers guide 2011

http://www.cbi-inc.com


77North American Clean Energy

OTHER
Auction

Maas Companies 
Maas Companies sells ethanol, biodiesel, and 
alternate energy plants and equipment via Orderly 
Negotiated Sales and/or Auction. They are expe-
rienced in customizing successful marketing plans 
that will market surplus assets for maximum price 
recovery. Maas utilizes top industry consultants and 
engineers from around the world, and has a unique 
clientele of buyers from which to draw.
www.maascompanies.com

BioTechnology
ArborGen
ArborGen is a developer of biotechnology tree 
seedling products, and one of the largest providers 
of conventional and technology enhanced seedlings 
to the forestry industry. With more than 50 years 
of tree improvement research and combined exper-
tise in forestry, ArborGen is developing products 
designed to meet the challenges facing the global 
commercial forestry industry.
www.arborgen.us

Buildings

ClearSpan Fabric Structures 
ClearSpan Fabric Structures provide 
design-build solutions for the clean energy in-
dustry, including biomass pellet manufacturing 
facilities, materials storage, and other onsite 
facilities. ClearSpan buildings feature spacious 
interiors without support posts, which allow 
equipment and vehicles to maneuver easily. 
With minimal foundation requirements, the 
structures can be permanent or temporary, and 
are easy to relocate. Made in the USA, they 
can be built to any length and up to 300' wide.  
www.clearspan.com

Environmental Education

Royal Roads University - School of 
Environment & Sustainability
Royal Roads University’s School of Environment 
and Sustainability is aimed at professionals who 

understand the implications of human actions on the 
living world around us. Students undertake research 
to advance capacity building, collaboration and 
organizational effectiveness, environmental protec-
tion, pollution mitigation, and resource stewardship. 
Royal Roads University is committed to applied, 
problem-solving research that supports partner-
ships with communities, business, industry, and the 
public sector. This results in innovative responses 
to complex ecological, social, and economic issues. 
They offer a unique model that combines online and 
on-campus learning allowing students to balance 
career with family life.
www.royalroads.ca

Environmental Monitoring 
Equipment

MonitorTech Corporation
MonitorTech Corporation Supplies their own Con-
tinuous Emissions Monitoring Systems (CEMS) for 
ethanol, bio-diesel, biomass, heaters, SCR’s, and 
turbines. The MT100 is uniquely suited to these ap-
plications and provides the best technology, at the 
lowest cost and lowest site preparation in the in-
dustry. The MT100 is compact, self-contained, easy 
to install, and does not require a pristine controlled 
environment. MonitorTech provides ongoing ser-
vices such as quarterly CGA audits, stack emission 
reports and maintenance, as well as yearly RATA 
tests and yearly maintenance. The company also 
services competitors’ equipment and offers used 
equipment for rent or sale from competitors that 
have replaced. MonitorTech is a complete turnkey 
provider of CEMS and services.
www.monitortechgrp.com

Moisture/Ash Analysis

Arizona Instrument LLC
Computrac rapid loss on drying instrumentation 
from Arizona Instrument LLC has proven to provide 
a more desirable method of moisture measure-
ment when compared to traditional loss on drying 
techniques. It addresses the drawbacks associated 
with conventional loss on drying and maintains the 
ease-of-use application. The reduction in test times 
increases manufacturing efficiency, reduces, energy 
costs, and provides real-time moisture measure-
ments, helping users optimize moisture measure-
ment methods.
www.azic.com

Spark Detection

GreCon, Inc.
GreCon Spark Detection – Extinguishing Systems, 
as a preventative measure, can reduce the risk of 
fires and dust explosions in production equipment, 
dust collectors, and conveying systems. Sensors 
detect sparks or embers and automatically activate 
countermeasure to release a fine mist of water 
downstream, extinguishing without interrupting 
production, and greatly reducing risk of personnel 
injury, equipment damage, or downtime. Outlined 
in NFPA 69, 654, and 664 standards, as well as Fac-
tory Mutual Approved.
www.grecon-us.com

Water Treatment

US Water Services, Inc.
US Water Services is a water treatment company 
that provides integrated solutions combining engi-
neering, equipment, chemicals, and services. They 
can help find optimal solutions for challenging wa-
ter, energy, and compliance problems.
www.uswaterservices.com

http://www.milbank.com
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geothermal energy

Geothermal power plants are considered baseload energy sources, 
producing energy at a constant rate at a relatively low cost per kilowatt 
(kW). Geothermal is among the few clean, baseload renewable energy 
sources available, and is of growing interest to utility companies. 

Growth of geothermal power in the past few years has primarily been due to global green 
energy policies and advancements in technology—from core drilling to energy conversion 
packages. Another growth factor has been the various incentives legislated by different 
countries. Examples of this in the United States include the US Production Tax Credit 
(PTC) and the American Recovery and Reinvestment Act. According to a recent GEA 2011 
report*, geothermal energy exploration and production is spreading throughout the US, 
and is no longer limited to the western hydrothermal reservoirs. 

To date, the majority of geothermal electrical power is produced in California and Ne-
vada. But there are more than 100 future projects under development across the nation. 
Based on the GEA report, the current total installed electrical capacity in the US is ap-
proximately 3,100 MW, which is equivalent to powering more than two million homes. The 
world total geothermal power production is approximately 11 GW. According to a recent 
US geological survey, however, there’s potential for more than 100 GW of electrical energy 
form geothermal resources. Most developing projects to date are from moderate- and low-
temperature sources.

Low-temperature geothermal uses
Depending on the region and depth, a geothermal resource can be at a high temperature, 
above 932° F (500° C), or at a moderate or low temperature of 300° F (150° C), or less. This 
thermal energy is continuously recharged by magma, hot rocks, and sedimentary reser-
voirs, which classify geothermal as a renewable energy source.

Low-temperature geothermal resources are typically utilized in direct-use applications 
such as greenhouses, district heating, fisheries, and industrial process heating. However, 
some low-temperature resources can be harnessed to generate electricity incorporating the 
binary cycle electricity generating technology.

Low-temperature geothermal resources are widely available. Power generation and unit instal-
lations have doubled in the US over the past 15 years. Because they are so plentiful, low-temper-
ature resources have the potential to contribute largely to the national geothermal portfolio. 

The organic rankine Cycle (orC)
The Organic Rankine Cycle (ORC) is the most common method used to recover electrical 
energy from moderate- or low-temperature geothermal resources. To produce electricity, 
the geothermal fluid (brine) heats and evaporates a low-boiling point organic fluid in an 
evaporator. Then, the turboexpander extracts energy from the heated fluid, reducing its 
pressure and temperature. The working fluid cools, condenses, and is pumped back to the 
evaporator. This system is a fully closed-loop binary system. 

There are several geothermal ORC power plants in Nevada and California that have been 
in operation for more than 30 years. Examples of the most highly efficient installations are 
the Enel air-cooled geothermal ORC plants (Stillwater and Salt Wells) located near Fallon, 
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Organic Rankine Cycle 

geothermal power plants 
show promise for the 

future
By Behrooz Ershaghi, Ph.D, Reza Agahi, Ph.D & Susan Bouvette, M.A.

Nevada. These plants were commissioned at the end of 2009, and are equipped with six 
15 MW power trains with radial inflow turboexpanders. The machines produce between 
65 MW to 85 MW of electrical power during the summer and winter seasons, respectively.

Turboexpanders & orC systems
The turboexpander is an essential component in the ORC system. Turboexpanders are en-
gineered, designed, and assembled precisely for this specific application, and are optimized 
for peak efficiency to maximize total electrical power output. Turboexpanders with variable 
inlet guide vanes (IGVs) are able to cope with a wide range of operating conditions, includ-
ing resource temperature and ambient temperature fluctuations. The ambient temperature 
variations can change the condenser’s pressure, as well as the turboexpander discharge 
pressure.  

The turboexpanders in the Salt Wells and Stillwater geothermal power plants are operat-
ing with a pressure ratio ranging form seven to 10, and a measured peak efficiency of 90%. 
Radial turboexpanders are the preferred solution for ORC due to the machine’s variable 
geometric design and the capability for a wide operating range without a significant drop in 
performance. 

The capacity of a geothermal power plant is primarily dependent on resource flow/tem-
perature, economics related to an optimal size, available standard equipment, and local 
regulations and policies. Like any other industrial installation, larger geothermal plants are 
more cost-effective and competitive due to the economies of scale. For operational flexibil-
ity, however, parallel trains are usually considered. Radial turboexpanders with a capacity 
up to 15 MW are currently in operation. Larger sized expander technology is currently un-
der development for up to 25 MW per expander stage. Innovations in variable IGV design, 
improved sealing systems, and the increased choice of working fluids have led to improve-
ments in overall cycle efficiency. Smaller geothermal plants (less than 5 MW) may utilize 
more standard packages equipped with radial turboexpanders.

geothermal growth
Currently there are 24 countries generating energy from geothermal resources, and an-
other 11 are in development. The US tops this list, currently producing about 3,100 MW 
of geothermal energy, as mentioned above. Other major producers include the Philippines 
(1,970 MW), Indonesia (1,197 MW), and Mexico (958 MW). Possible future geothermal 
projects are also planned in Indonesia, Turkey, Chile, Argentina, Russia, Central America, 
south Philippines, and more in the States. According to the potential developments, world 
geothermal energy is expected to grow to three times of the present capacity by 2020. 

* References available upon request. 

Behrooz Ershaghi, Ph.D., is the manager of Technology at Atlas Copco Mafi-Trench Company. 
Reza Agahi, Ph.D., is the marketing manager for Atlas Copco Gas and Process.
Susan Bouvette, M.A., is the communications manager for Atlas Copco Mafi-Trench Company.
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DesiGninG A MeChAniCAL sysTeM for a home or even a complex commercial building can become 
routine. Rules of thumb are created to make it simple and easy to design a system. Divide the area 
of the building by 350 square feet, and the cooling load calculation is complete. Using rules of 
thumb to design a system, however, doesn’t foster the creativity needed to optimize the design of 
a Geoexchange* system. 

The cost difference between a Geoexchange system and a conventional heating, ventilation, and 
air conditioning (HVAC) system is typically the cost of the ground heat exchanger. A Geoexchange 
system is a mechanical system connected to a ground heat exchanger (GHX). A GHX is simply a 
grid of plastic pipe buried in the earth with heat transfer fluid circulating through it. Heat pumps 
warm or cool the building, and transfer energy to or from the ground using the fluid circulating 
between the building and the GHX. For most building owners, the higher cost of a Geoexchange 
system must be recovered within a few years, or it’s not selected. Therefore, it’s critical the GHX is 
not too large, yet large enough that it will operate sustainably for the life of the building. 

It’s important to understand, however, the ground around the GHX piping doesn’t provide an 
endless supply of energy, nor will it absorb heat indefinitely. About half the solar energy hitting 
the earth’s surface above a GHX is absorbed into the ground, providing new energy to the ground 
heat exchanger. Some heat rejected to the GHX will dissipate to the cold winter air. Some energy 
will migrate from the deeper earth to the ground around the GHX. But, in reality, a ground heat 
exchanger should be considered a leaky storage medium—or kind of a “leaky bucket.”

 This means if more heat is extracted from the GHX than is rejected, the temperature of the 
ground will drop in time, unless enough solar energy is absorbed or enough heat migrates to the 
GHX field from the deep earth. If the energy loads to and from the ground are balanced, the system 
doesn’t have to rely strictly on solar and deep earth energy migration to operate well over time. 

What does this mean for a designer?
Building owners want to be “green,” but only if there’s a reasonable return on their investment. 
To optimize a Geoexchange system, a designer must work closely with the building owner and the 
design team to balance the energy loads as much as possible. 

Some things to review include:
•  Energy recovery from exhaust air can reduce peak heating loads and annual energy loads by 40% 

to 50%.
• CO2 sensors activate fresh air supply to a building as required.
•  Peak cooling loads and annual cooling energy loads can be reduced by as much as 25% with ap-

propriate window specifications. Reducing solar gain increases heating loads and can help bal-
ance loads.

• Solar shading reduces heat gain and improves the energy balance.
• A white or green roof reduces cooling loads.
•  Efficient lighting reduces heat gain and reduces cooling loads and electrical consumption.
•  Domestic hot water loads increase heating loads in a building and help offset high cooling loads.
•  Waste heat from refrigeration systems can be rejected to a GHX to offset heating loads.

Other options may be appropriate for specific projects to help reduce and balance the energy loads 
to the GHX. It’s possible to achieve energy balance, but only by working closely with the owner 
and design team in an integrated design process, and spending the time to run several iterations 
of the energy model.

For a typical 120,000-square-foot retail store, three iterations of the energy model reduced the 
simple payback of a Geoexchange system from eight years to less than four. In this case, three it-
erations of the energy model were completed, including:
• Standard building without heat recovery from the exhaust air.
• The same building, but with heat recovery from exhaust air.
•  The same building, but with heat recovery from exhaust air and high-efficiency lighting.

Impact on the size and cost of the GHX for each option…

• Waste heat from refrigeration systems can be rejected to a GHX to offset heating loads. 
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• The same building, but with heat recovery from exhaust air and high-efficiency lighting. 

 
Impact on the size and cost of the GHX for each option… 

 Feet of Borehole Land Area 
(square feet) Estimated Cost 

Current Standard – no HRV 45,540’ 133,305 $410,000 
Better Building – HRV 42,240’ 162,600 $376,000 
Better Building – HRV & HE 
Lighting 28,800’ 86,600 $259,000 

 
Adding heat recovery from exhaust air added $1.80 per square foot to the capital cost. Adding 
high-efficiency lighting added $1.00 per square foot to the building cost. Reduced cost of the 
GHX and land area needed to build it, however, offset the additional building cost.  
 
The overall impact… 

 Heat Pump 
Equipment 

Heat 
Recovery 
Ventilation 

High-Efficiency 
Lighting 

Ground Heat 
Exchanger 

Total System 
Cost 

Gas Rooftop $864,000 $0 $0 N/A $864,000 
Geo System 
1 $578,000 $0 $0 $430,000 $1,008,000 

Geo System 
2 $493,000 $225,000 $0 $376,000 $1,093,000 

Geo-System 
3 $417,000 $225,000 $120,000 $268,000 $1,030,000 

 
Projected energy cost savings increased from $17,300 annually to $41,700, and reduced the 
land area needed to construct the GHX by 35%. Developing a solid understanding of the 
building and how it will be used by working with the entire team in an integrated design process 
provides the owner with the information needed to make an informed decision. 
 
Using Geoexchange to leverage other renewables 
An efficient building with a Geoexchange system consumes less energy than the same building 
with a conventional HVAC system. Renewable energy supplied to a building with a 
Geoexchange system, be it generated by wind, sun, or biomass, provides a much higher 
percentage of the energy used in the building. One unit of purchased energy moves four to five 
units of free energy to heat the building or produce hot water. With careful system design, most 
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Projected energy cost savings increased from $17,300 annually to $41,700, and reduced the 
land area needed to construct the GHX by 35%. Developing a solid understanding of the 
building and how it will be used by working with the entire team in an integrated design 
process provides the owner with the information needed to make an informed decision.

using geoexchange to leverage other renewables
An efficient building with a Geoexchange system consumes less energy than the same building 
with a conventional HVAC system. Renewable energy supplied to a building with a Geoex-
change system, be it generated by wind, sun, or biomass, provides a much higher percentage of 
the energy used in the building. One unit of purchased energy moves four to five units of free 
energy to heat the building or produce hot water. With careful system design, most of the en-
ergy removed from the building to cool the building can be used directly to heat another part 
of the building or produce hot water, or it can be stored in the ground and withdrawn later. 

A good energy model, combined with a creative design team, is the first and single most 
important step in the design process for a cost-effective and efficient Geoexchange system. 
Rules of thumb have no place in the design of renewable energy systems. 

* Note: GeoExchange™ is a registered trademark of the Geothermal Heat Pump Consortium, an industry 
trade association. The term is their attempt to find a single name for the geothermal heat pump industry.

GeO-XerGy sysTeMs, inc. | www.geoxergy.com
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Cost-effective Geoexchange Systems
By Ed Lohrenz, B.E.S., CGD

Left: GHX pipes being inserted into a 
borehole for the first North American 
IKEA Store with a GeoExchange 
system currently under construction in 
Centennial, Colorado—130 boreholes 
drilled to a depth of 500' will provide 
the heat source and cooling for the 
400,000-square-foot facility.

Right: Approximately 750 homes and commercial 
buildings will eventually be connected to a large horizontal 
GHX currently under construction in Gibsons, British 
Columbia. Homes in this climate require more heating and 
will extract more heat from the ground heat exchanger 
(GHX). Commercial buildings require more cooling and 
reject more heat to the GHX. Being connected to the same 
GHX benefits them both...it’s a synergistic relationship. 

http://www.gefco.com
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hydro and marine energy

The uniTeD sTATes Department of Energy 
(DOE) recently projected that in order 
to meet a national goal of obtaining 20% 
of our electricity from wind generation 
by 2030, utilities must integrate some 
300 GW of wind generation onto the grid. 
To accommodate the variability of this new 
wind generation, an estimated 50 GW of 
new peaking generation, probably from 
natural gas, would be needed, according 
to the DOE. However, new generation is 
not the only way to address this need. In 
its December 2008 report to DOE, the 
Electricity Advisory Committee advocates 
using storage to provide some of this 
capacity, rather than new-generation 
sources. Pumped storage from hydropower 
offers a proven, reliable storage method.

 
What is pumped storage 
hydro? 
Pumped storage is a type of hydroelectric 
power generation that stores energy in 
the form of water in an upper reservoir, 
pumped from a second reservoir at a lower 
elevation. Historically, it has been used to 
balance load on a system, allowing large, 
thermal-generating sources to operate at 
optimum conditions. Pumped storage is 
the largest capacity and most cost-effective 
form of grid-energy storage currently 
available. 

Pumped storage systems also provide 
ancillary electrical grid services such as 
network frequency control and reserve 
generation. This is due to the ability 
of pumped storage plants, like other 
hydroelectric plants, to respond to load 
changes within seconds. Pumped storage 
is now being applied to firm the variability 
of other renewable power sources such as 
wind and solar generation. It can absorb 
excess generation (or negative load) at 
times of high output and low demand, and 
release that stored energy during peak 
demand periods, enabling wind power’s 
growing penetration into the United States 
energy supply system. 

The critical need for energy 
storage  
Increasing bulk energy storage capacity has 
not been a priority of utility planners or 
energy legislation in recent decades. Since 
many utilities de-regulated in the 1990s, the 
industry has had no mechanism or incentive 
for coordinated integration of new-
generation storage and transmission. Yet, 
these three components of a reliable energy 

Hdr

Pumped Storage 
Hydropower

Providing reliable storage for wind 
By Rick Miller, P.E. 

http://www.canwea.ca
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generation and transmission system 
require coordinated long-term planning. 

 Nevertheless, the demand for renew-
able generation continues to grow. Wash-
ington and Oregon are among 29 states 
that have enacted Renewable Portfolio 
Standards requiring that renewable sourc-
es represent a certain percentage of new 
generation brought online. Climate policy 
initiatives are also driving investment in 
renewable sources. This has created rapid 
growth in variable generation, such as 
wind and solar, but there has been no cor-
responding storage or transmission plan-
ning. As a result, in areas such as Texas, 
California, and the Pacific Northwest, 
there’s excess energy from wind without 
corresponding demand at times when the 
electricity is available (typically occurring 
at night). Alternatively, there isn’t enough 
peaking power supply to provide on-
demand capacity when the wind and solar 
plants cannot generate. 

Many advocates of increased 
renewable generation point to Denmark 
as the example for integrating large 
amounts of variable generation and, 
similarly, how it can be adopted by the 
US. The key point that’s overlooked, 
however, is the Denmark transmission 
system doesn’t provide its own 
system balancing services—the two 
systems (East and West) depend on 
interconnections with Germany and 
Norway, countries that are rich in 
pumped storage and conventional 
hydro, respectively. Moreover, research 
has shown a direct correlation between 
wind generation and power flow over 
the interconnections with hydro and 
pumped storage being the generation 
source to balance wind’s variability 
(Mason 2005; Sharman 2005; White 
2004; VTT 2007). 

With the emergence of new renewable 
technologies and the ever-increasing 
investment in variable generation 
sources, the need for storage has never 
been greater. 

 
reaching the 20% goal 
Pumped storage hydro projects are 
critical transmission system tools, 
currently providing crucial storage, 
generation, and ancillary services 
throughout the US. In response to 
the growing need for storage, and the 
exceptional synergy between pumped 
storage and variable renewable energy 
sources such as wind, the hydro 
industry is proposing to more than 
double the pumped storage capacity 
in the near future. The Federal Energy 
Regulatory Commission recently 
issued 23 preliminary permits for 
new pumped storage hydro projects, 
representing approximately 15 GW of 
new pumped storage capacity. Another 
15 applications for preliminary permits 
were pending before FERC could provide 
an additional 16 GW of capacity.

 With its current proposals the pumped storage sector of the 
hydropower industry is poised to fulfill an estimated 30% to 
60% of the storage capacity needed to meet the national 20% 
wind initiative. This would reduce the need for additional fossil 
fuel derived peaking generation and avoid the greenhouse-gas 
emissions associated with those resources. Importantly, by directing 
investments in new energy infrastructure to storage facilities that 
would be used at or near capacity—while also providing many 
ancillary benefits—we would avoid investing in large fossil fuel 
generation sources that operate only a fraction of the time. 

Rick Miller, P.E., is a senior VP and national client director of the 
Hydropower Division of HDR, as well as the past president of the 
National Hydropower Association.

hDr | www.hdrinc.com

national hydropower Association | http://hydro.org
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eventscalendar
JunE
08-10 Distributed solar east 2011
  Hilton Newark Penn Station Hotel—Newark, New Jersey
  www.infocastinc.com/index.php/conference/dsolar11

8-11  seL Modern solutions Power systems Conference 
Hilton Chicago—Chicago, Illinois; www.selinc.com/Events/Modern_Solutions

14-16 energyOcean international 2011
   Holiday Inn By the Bay—Portland, Maine: www.energyocean.com

15-16  West Coast energy Management Congress 
Long Beach Convention Center—Long Beach, California: www.energyevent.com

15-16 intersolar europe
  New Munich Trade Fair Centre—Munich, Germany
  www.intersolar.de 

19-24 ieee Photovoltaic specialists Conference
  Washington State Convention Center—Seattle, Washington
  www.ieee-pvsc.org/PVSC37

21-22  11th international Biogas networking Conference (Biogas 
usA east) 
Summit Executive Centre—Chicago, Illinois: www2.greenpowerconferences.co.uk

29-30  5th Annual Concentrated solar Power summit 
Mirage Resort & Casino—Las Vegas, Nevada; www.csptoday.com/usa

JuLy
12-14  intersolar north America 

Moscone Center—San Francisco, California; www.intersolar.us

19-22  hydroVision 2011 
Sacramento Convention Center—Sacromento, California; www.hydroevent.com

20  GeA Geothermal energy Finance Forum 
San Francisco, California; http://thinkgeoenergy.com/events

26-27  Biomass ’11: renewable Power, Fuels & Chemicals Conference 
Alerus Center—Grand Forks, North Dakota; www.undeerc.org/Biomass11

SEPTEMbEr
05-09  26th european Photovoltaic solar energy Conference  

& exhibition 
  CCH: Congress Center—Hamburg, Germany; www.photovoltaic-conference.com

12-14 4th Annual utility scale solar 2011
  San Diego, California; www.infocastinc.com/index.php/conference/525

14 CanGeA Annual Conference exhibition & investment Forum
  Toronto, Ontario; www.cangea.org

20-22 reTeCh 2011
  Walter E. Washington Convention Center—Washington, DC; www.retech2011.com

27-28  Optimizing Wind Power Performance – in a Post 
Warranty environment

  Chicago, Illinois; www2.greenpowerconferences.co.uk

12-13  AWeA Wind Power supply Chain Workshop 
Des Moines, Iowa; www.awea.org 

14  CanGeA 3rd Annual Geothermal investment Forum  
& networking event 
Toronto, Ontario; www.cangea.ca

15-17  AWeA small and Community WinDPOWer 2011 Conference 
& exhibition 
Des Moines, Iowa; www.awea.org

oCTobEr
03-06 CanWea 2011 – 27th Annual Conference & exhibition
  Vancouver Convention Centre—Vancouver, BC; http://canwea2011.ca

11-12 BioGas West
  San Francisco, California; www2.greenpowerconferences.co.uk

16-19 electrical energy storage Applications and Technology (eesAT) 
  Marriott San Diego Hotel & Marina—San Diego, California; www.sandia.gov/eesat  
17-20 solar Power international
  Dallas Convention Center—Dallas, Texas; www.solarpowerinternational.com

23-26 GeA Geothermal energy expo 2011
  Town and Country—San Diego, California; www.geothermalenergy2011.com

25-27 2011 Algae Biomass summit
  Hyatt Regency Minneapolis—Minneapolis, Minnesota; www.algalbiomass.org/events 
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 48 OFS www.specialtyphotonics.com

 36 Ormazabal www.ormazabal.com 

 70 Percival Scientific www.percival-scientific.com

 75 Peterson www.petersoncorp.com

 37 Phillips Lytle www.phillipslytle.com

 OBC Polaris America LLC www.polarisamerica.com

 40 PSI Repair Services www.psi-repair.com

 12 Rennsteig Tools, Inc www.rennsteig.us

 60 Renogy www.renogy.com 

 72 Retech 2011 www.retech2011.com 

 51 Rolls Battery Engineering www.rollsbattery.com

 44 Romax Technology www.romaxwind.com

 69 Rotochopper www.rotochopper.com

 29 Sapa Extrusions www.sapagroup.com/solar 

 3 Satcon www.satcon.com 

 50 Scancon www.scancon.dk

 12 Schäfer + Peters GmbH www.schaefer-peters.com 

 54 Schletter Inc www.schletter.us

 24 Schneider Electric    www.schneider-electric.com

 7 Schneider Electric    www.schneider-electric.com

 26 Schunk Graphite Technology LLC www.schunkgraphite.com 

 62 Schurter Electronic Components www.schurterinc.com/new_fuses

 41 Schweitzer Engineering Labortories www.selinc.com 

 18 Session Solar www.sessionsolar.com 

 81 Solar Power International 2011 www.solarpowerinternational.com 

 58 Solar Skies www.solarskies.com 

 32 Solar-trac by Omega Flex www.omegaflex.com 

 9 Solectria Renewables LLC. www.solren.com 

 56 Solmetric www.solmetric.com 

 23 Solon www.solon.com/powerplants 

 30 Steca Elektronik GmbH www.stecasolar.com

 30 Stego, Inc www.stegousa.com 

 56 Stiebel Eltron www.stiebel-eltron-usa.com 

 59 Sunwize www.sunwize.com 

 57 Thompson Technology Industries www.ttisolar.com

 55 Trina Solar www.trinasolar.com 

 61 Trojan Battery www.TrojanBatteryRE.com

 74 Troutman Sanders www.troutmansanders.com/renewable_energy

 38 TWR Lighting, Inc www.twrlighting.com 

 11 Unirac www.unirac.com

 31 Upsolar www.upsolar.com

 52 Wieland Electric www.wielandinc.com 

 25 Yokogawa www.yokogawa.com/us 
Send us your clean energy show and event listings. Email information to 
the Editor at mfroese@nacleanenergy.com



Produced by the American Wind Energy 
Association (AWEA), the Small and Community 
WINDPOWER Conference & Exhibition is one 
of the few industry events which focuses on the 
unique characteristics of small wind technology 
and community-owned large scale wind project 
development and how wind power produced 
from these sources is distributed to the people. 

With over 100 exhibitors and thousands 
of attendees, the Small and Community 
WINDPOWER Conference and Exhibition  
plays an important role in connecting all the 
leaders in small and community wind by 
combining three days of industry education, 
exhibition, and networking. If you are active  
in these markets this is THE place to be.

In addition, the investment your company 
makes in Small & Community WINDPOWER 
supports the interests of the wind industry by 
helping to advance wind industry policy and 
promotion, advocate for the wind industry in 
renewable energy legislation, and communicate 
the benefits of wind energy to all.

Rapid Market Expansion Needs New Players

www.smallandcommunitywindexpo.org

“This conference provides a platform for industry professionals, end users, developers, 

manufacturers, policy makers and stakeholders to collaborate, learn and ultimately 

expand these very visible contributions to the U.S. and global economy.”

 Brett Pingree  I  Vice President, Americas, Northern Power Systems

SWCW2011_AD_NACE.indd   1 4/12/11   2:34:36 PM

http://www.smallandcommunitywindexpo.org


1 to 1 - Your Total Community Wind Provider

Capture the energy of a  
brand new star.

Just in time to capture the attention of visionary projects from coast to coast, Great Plains to Great Lakes:  
a whole new class of innovative wind turbine designs that feature exclusive technologies and superior engineering 
for truly cost effective community wind energy production.  

From 10 kW to 1 MW, Polaris has a size to fit your requirements with a proven technology that delivers the 
next generation of wind power needed for diverse energy applications.

In communities around the world, people will see a new star when they look up in the sky. And it’s as reliable 
as the wind itself. Polaris.

For more information visit our web site at www.polarisamerica.com,  e-mail us at 
sales@polarisamerica.com, or call 614-540-1710.

Looking for Dealers

http://www.polarisamerica.com

