
Plus Show-in-Print Features:
• Solar and Energy Storage Southeast Pg. 49

• NABCEP 2020 Continuing Education Conference Pg. 50

• Solar Power and Storage Mexico Pg. 52

• ESA Energy Storage Annual  
 Conference & Expo Pg. 83

• IEEE PES T&D Conference & Exposition Pg. 84

 VOLUME 14 ISSUE 2

Pg. 58Pg. 18

A Not So Perfect "10" Pg. 8

Making Sense of Your 
Industrial Solar Lease Pg. 14

Bracing for 2020 
Four insurance challenges  
the US market must face Pg. 88

2020  
ENERGY STORAGE 
BUYERS GUIDE

Pg. 69

http://www.nacleanenergy.com


PVLabels.com   714-835-5301 1100 S Linwood Ave Unit B, Santa Ana, CA 92705

http://www.nacleanenergy.com/u/5e5c3131d5cb1


 ▪ Standard with a C-pile or dual ground screw foundation

 ▪ Universal module compatibility with engineered purlin

Designed by installers, for installers

T I T A N  R a c k i n g  S e r i e s

419.267.5280   APALTERNATIVES.COM

 ▪ Fastest module install with patent pending Gravity Clip

 ▪ Lowest part count with unique asymmetrical design

PVLabels.com   714-835-5301 1100 S Linwood Ave Unit B, Santa Ana, CA 92705

http://www.nacleanenergy.com/u/5e5c3131c7a65
http://www.nacleanenergy.com/u/5e5c3131d5cb1


On our cover…
DNV GL’s BEST Test & Commercialization Center. 
Photographer: Ryan Randolph, Triscari

DNV GL  ///  www.dnvgl.com

Plus Show-in-Print Features:
• Solar and Energy Storage Southeast Pg. 49

• NABCEP 2020 Continuing Education Conference Pg. 50

• Solar Power and Storage Mexico Pg. 52

• ESA Energy Storage Annual  
 Conference & Expo Pg. 83

• IEEE PES T&D Conference & Exposition Pg. 84

 VOLUME 14 ISSUE 2

Pg. 58Pg. 18

A Not So Perfect "10" Pg. 8

Making Sense of Your 
Industrial Solar Lease Pg. 14

Bracing for 2020 
Four insurance challenges  
the US market must face Pg. 88

2020  
ENERGY STORAGE 
BUYERS GUIDE

Pg. 69

83 Show-in-print:
ESA Energy Storage 
Annual Conference & Expo

61 Wind product:
Heico-Lock

contents

Misapplied Derating
How wind farm owners 
lose hundreds of MWh 
each year

64

Solar product spotlight:
Racking & Mounting30

72 2020 Energy Storage  
Buyers Guide
e-On Batteries, Inc.

 8 A Not-So-Perfect “10”

 10 How Much Sun Do Your  
  Panels Really Use?

 12 Policy Changes Open Doors to  
  the Solar Secondary Market

 14 Making Sense of Your  
  Industrial Solar Lease

 16 Selecting the Right PV Labels  
  for Your Installation 

 18 Five Signs it’s Time to Repower

 20 Recycling a Solar System 
  Best practices in the management  
  of used solar modules - Part I 

 28 Solar product spotlight:
  Racking & Mounting

 38 Solar product spotlight:
  Solar Structures & Carports

41 Solar product spotlight:
  Tracking Systems

44 Solar product spotlight:
  Ground Screws

 46 Solar product spotlight:
  Pile Driving

 48 Solar product spotlight:
  Metal Fabrication for Solar Structures

49 Show-in-print:
  Solar and Energy Storage Southeast

50 Show-in-print:
  NABCEP 2020 Continuing  
  Education Conference 

52 Show-in-print:
  Solar Power and Storage Mexico

 54 The Downside of Growth 
  Why more wind projects = more problems 

56 Moving Forward with Maintenance 4.0

 58 Breathing Life into Older Wind Turbines

60 Innovation in Wind Energy Construction

62 Engineered Coatings for Roller  
  Bearings Help Avoid Costly Repairs 

64 Misapplied Derating 
  How wind farm owners lose  
  hundreds of MWh each year

66 Wind product spotlight:
  Tensioners & Torque Systems

68 Wind product spotlight:
  Bolts & Fasteners

69 2020 Energy Storage Buyers Guide

83 Show-in-print: 
  ESA Energy Storage Annual  
  Conference & Expo

84 Show-in-print: 
  IEEE PES T&D Conference & Exposition 

86 The Pitfalls of Modernization

88 Bracing for 2020 
  Four insurance challenges the  
  US market must face

departments 
 8 Top story

 10 Solar energy

 28 Solar product spotlight:  
  Racking & Mounting

 38 Solar product spotlight:  
  Solar Structures & Carports 

 41 Solar product spotlight:  
  Tracking Systems 

 44 Solar product spotlight:  
  Ground Screws

46  Solar product spotlight:  
  Pile Driving

 48 Solar product spotlight:  
  Metal Fabrication for Solar Structures

 49 Show-in-print:  
  Solar and Energy Storage Southeast

 50 Show-in-print:  
  NABCEP 2020 Continuing  
  Education Conference

 

52  Show-in-print:  
  Solar Power and Storage Mexico 

 54 Wind power

 66 Wind product spotlight:  
  Torque Wrenches & Tensioners 

 68 Wind product spotlight:  
  Bolts, & Fasteners

 69 2020 Energy Storage Buyers Guide

 83 Show-in-print:  
  ESA Energy Storage Annual  
  Conference & Expo

 84 Show-in-print:  
  IEEE PES T&D  
  Conference & Exposition 

 86 Energy efficiency

 88 Investing in clean energy

 90 Events calendar &  advertiser’s list

4 MARCH•APRIL2020   ///   www.nacleanenergy.com

North American Clean Energy (USPS 1370) is publishing  
bi-monthly and distributed free by Action Media Ltd. 
Periodicals postage paid at Henry, IL. POSTMASTER: Send 
address changes to North American Clean Energy at 515 
University Ave. Suite 1, Henry, IL 61537. Subscription updates 
can be made at circulation@nacleanenergy.com.

North American Clean Energy accepts no responsibility or 
liability for reported claims made by manufacturers and/or 
distributors of products of services; the views and opinions 
expressed are those of the authors and not necessarily 
those of North American Clean Energy. No portion of this 
publication may be reproduced without the permission  
of the publishers.

Editorial, Advertising, Production, and Circulation are at 255 
Newport Drive, Suite 336, Port Moody, B.C. V3H 5H1 (604) 
461-6223. Subscriptions: $89 per year outside North America. 
Email: circulation@nacleanenergy.com

SIGN UP FOR YOUR 
FREE SUBSCRIPTION

NACLEANENERGY.COM
Information will remain strictly confidential.

Visit our website for new 
subscriptions, renewals,  
or change of address. 

Printed on paper with 90% recycled fiber.
P       

Recycled Logos_Layout 1  10/20/09  1:40 PM  Page 

PUBLISHER
Ian Stuart

istuart@nacleanenergy.com

ASSOCIATE PUBLISHER
Quinn Stuart

quinn@nacleanenergy.com

EDITORS
Jill Walters

editor@nacleanenergy.com
Meg Lugaric

meg@nacleanenergy.com

ART DIRECTOR
Chris Van Boeyen

production@nacleanenergy.com

SALES
Ian Stuart

istuart@nacleanenergy.com
Quinn Stuart

quinn@nacleanenergy.com
Don McIntosh

dmcintosh@nacleanenergy.com
Keaton Spence

keaton@nacleanenergy.com

CIRCULATION MANAGER
James Vail

circulation@nacleanenergy.com

ACCOUNTING
Alison Bell

abell@nacleanenergy.com

255 NEWPORT DRIVE, SUITE 336
Port Moody, B.C. V3H 5H1

Phone: (604) 461-6223

MARCH•APRIL2020
Volume 14, Issue 2

http://www.dnvgl.com
http://www.nacleanenergy.com
mailto:circulation%40nacleanenergy.com?subject=
mailto:circulation%40nacleanenergy.com?subject=
http://www.nacleanenergy.com
mailto:istuart%40nacleanenergy.com?subject=
mailto:quinn%40nacleanenergy.com?subject=
mailto:editor%40nacleanenergy.com?subject=
mailto:meg%40nacleanenergy.com?subject=
mailto:production%40nacleanenergy.com?subject=
mailto:istuart%40nacleanenergy.com?subject=
mailto:quinn%40nacleanenergy.com?subject=
mailto:dmcintosh%40nacleanenergy.com?subject=
mailto:keaton%40nacleanenergy.com?subject=
mailto:circulation%40nacleanenergy.com?subject=
mailto:abell%40nacleanenergy.com?subject=


http://www.nacleanenergy.com/u/5e5c3131ca77d


 Personally, I’m a big fan of plastic bags: they prevent leaky meat from 
draining onto the car seat; they keep wet bathing suits from soaking 
through luggage; and they save me from cleaning up my kids’ spewed 
vomit after bumpy road trips. Yet, browsing the cramped aisles of the 
local Whole Foods store – in the newly “woke” town of Montclair, New 
Jersey – my media-induced paranoia made me feel like there was a giant 
red sign over my head flashing, “Plastic lover!”

I try. I really do. I rescue every recyclable food container from my 
trash can. I even pick up plastic bags blowing across the sidewalk as I 
walk by. Then I see pictures of Rio’s waterways clogged with garbage, 
or turtles deformed by a prison of plastic six-pack rings, and I wonder, 
“What’s the point?”

Suppose you choose to donate, oh, I don’t know, let’s say $10 billion 
towards fighting climate change. Good for you. However, while you may 
have the best intentions, do you know exactly where all that money is 
going? I’d like to suggest an alternate route for those funds – where those 
dollars can further empower individuals already making concrete and 
measurable progress in an effort to reverse our ill effects on Mother Earth.

Ever heard the name Fionn Ferreira? He’s an Irish kid who figured out 
how to remove microplastics from water.1 This is huge, because for every 
dead sea creature that washes up with a belly full of our plastic waste, 
it’s a good bet there are several more we never see that suffer a similarly 
useless death.2 Plastic itself is not the enemy. Plastic bottles full of water 
save countless lives after natural disasters, and I seriously doubt you’d be 
happy using a second-hand breathing tube from a coronavirus carrier. 
We should be able to avail ourselves of one of the greatest inventions of 
all time without having to worry about dire consequences.

Oregon State University researcher Kyriakus Stylianou and his 
doctoral student Arurraj Chidambaram found an effective method for 
capturing carbon emissions from smokestacks.3 This is a step in the 
right direction in implementing the widespread use of getting energy 
from our trash. Although greenlit by the Public Utility Regulatory 
Policies Act (PURPA) of 1978, debate continues over the relative value 
and loosely-labeled “renewable” practice of burning garbage for fuel 
(including complaints of job loss and competition with recycling 
endeavors, as well as polluting the air of nearby communities4). 
Effectively scrubbing harmful particles from the air will get us that 
much closer to realizing the net-zero dream. 

editor's note
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Clean goes green
Imagine a perforated towel so absorbent and durable 
that each sheet can be hand-rinsed up to 100 times. 
Or a roll of aroma-free 2-ply bath tissues that are 
at once irresistibly soft and surprisingly strong. Or 
perhaps a collection of sponges, brushes, and floor 
wipes that clean well and last long. And then imagine 
making all of these products with rayon from bamboo 
which helps preserve the environment and cut down 
on waste. Bamboo, part of the grass family with some 
species growing 3 feet in one day, is easily renewable 
and matures in only three years; takes up less land 
space and requires less water than trees; grows 
without the need for pesticides; reduces soil erosion 
and greenhouse gases; and captures more CO2 from 
the atmosphere than trees or cotton. NatureZway 
provides a line of eco-friendly cleaning products 
made of bamboo (not a variety pandas eat) and other 
renewable materials that were created specifically to 
combine all-natural quality and affordable pricing.

NatureZway  /// www.naturezway.com

How will you make a positive impact on the environment? 
Constellation and the PGA of America encouraged golf fans to make sustainable choices in their 
day-to-day lives at the 2019 PGA Championship. The “Driving Sustainability” fan experience 
at the PGA Championship had spectators drop golf tees in bins labeled with simple ways to 
conserve energy and improve the environment, symbolizing their pledge toward a sustainable 
future. Ryder Cup Captain and longtime Constellation brand ambassador Jim Furyk made the 
ceremonial “first” pledge at the kick-off event. For every pledge, Constellation donated $10 (up 
to $50,000) to Solar One Green Design Labs, a local nonprofit organization providing urban 
sustainability and environmental education programming in New York City schools. Solar One is 
pleased to report that the full $50,000 donation has been received. Constellation also minimized 
the carbon footprint of the PGA Championship by matching the electricity used during the 
tournament with Green-e Energy Certified Renewable Energy Certificates (RECs) representing 
energy generated from clean, renewable resources.

Constellation  /// www.constellation.com
Solar One  /// www.solar1.org

Classic is now electric
Zero Labs Automotive, a new automotive design, 
technology, and engineering firm introduced their first 
production vehicle, an electric classic Ford Bronco and 
a new category of electric vehicles. The Zero Labs Ford 
Bronco vehicles are handcrafted with newly designed 
aerospace grade carbon fiber construction, handmade 
walnut or bamboo, all digital, and more than 1000 
newly designed parts. To retain the off-road appeal of 
the collectible 4x4, the Zero Labs Ford Bronco features 
Atlas 2 (2-speed) transfer case, Currie front and rear 
differentials, and adjustable FOX coil over suspension 
complete with Brembo 6 piston caliper brakes. 
Electric performance includes digital Telematics, 
custom all-digital gauge, VCU and CAN Network, 
70kWh battery, 190-mile range, Level 2 charging, 
and 360HP permanent magnet AC motor. While the 
carefully honored classic design was designed to last 
well into the future, the company expects the power 
performance technology to regularly improve which is 
why they have designed them to be upgradable, giving 
owners peace of mind about the future of their 
vehicles. This is a classic vehicle so there are no giant 
edge to edge screens to distract the driver from a 
simple driving experience. The digital gauge cluster 
was faithfully recreated from the original design, 
and all vehicle diagnostics and controls are behind 
a hidden screen or viewable from the users mobile 
phone. To focus on their commitment to quality, only 
150 of these first edition premium electric vehicles are 
available for reservation.

Zero Labs Automotive   
/// www.zerolobs.com

Several years ago, a young Floridian 
named Chris Gove combined his taste for 
craft beer with his love of the ocean. Rather 
than make use of the ubiquitous plastic six-
pack rings, which take hundreds of years 
to decompose, he worked with a start-up 
to create compostable rings. Made from 
organic byproducts of beer production, 
these “rings” dissolve within days and, 
should they find their way into our seas, 
pose little risk to wildlife.5

If none of these projects bait your 
hook, check out this issue to learn how 
our industry is shouldering the burden of 
recycling and reuse, and what’s involved 
in embracing more of a “pack it in, pack it 
out” mentality when it comes to this earth.

Let’s take advantage of the next 
generation by tapping their enormous 
intellectual capital and imagination. I’m 
not advocating for another angry young 
adult to hijack the international press 
demanding change - we already know we 
need to up our game. I agree with Naomi 
Seibt that we should not “look down 
on our achievements with guilt, shame, 
disgust,” but choose instead to support 
those individuals who are hustling to find 
actionable solutions today. 

“Sometimes we have to 
go deep inside ourselves 
to solve our problems.”
 – Patrick Star

Meg
1 https://www.forbes.com/sites/trevornace/2019/07/30/irish-teen 
 -wins-2019-google-science-fair-for-removing- microplastics-from- 
 water/#607c57d1373f
2 https://blog.theanimalrescuesite.greatergood.com/plastic-ocean/
3 https://www.sciencedaily.com/releases/2019/12/191211145604.htm

I suffered a minor panic attack on my way into Whole Foods. I figured I’d try to save gas 
by adding an unplanned stop to my drive, when I realized that I had no shopping bags 
with me. If you live anywhere outside of California, you might understand how I was 
feeling. As if choosing groceries wasn’t stressful enough, I had to suffer the humiliation of 
admitting to the cashier (and everyone in line behind me) that I had forgotten to do my 
part to save the planet. After much clucking and eye rolling, they stared disapprovingly as 
I walked out with a new paper bag (full of locally sourced produce, of course).

4 https://ilsr.org/waste-incineration- 
 renewable-energy/
5 https://saltwaterbrewery.com/pages/ 
 community
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A Not-So-Perfect “10”
 by Anne Reynolds

IN LATE JUNE, AFTER THE END OF 
New York State’s 2019 legislative session, my organization 
organized a bus ride from the state Capitol in Albany to visit two 
remarkable renewable energy projects in the Black River Valley 
and the Tug Hill Plateau. Passengers on the bus included four 
members of the State Assembly, including Energy Committee 
Chair Michael Cusick, staff from the State Senate Energy and 
Environment committees, in addition to the Alliance for Clean 
Energy New York (ACE NY) team. Our first stop was the Soft 
Maple hydroelectric facility, a century-old power plant that was 
a marvel of engineering in its time, and still generates carbon-
free electricity using its original turbines. 

Next, we visited the Maple Ridge Wind Farm. Located in the 
town of Lowville, on the plateau’s sloping north ridges, the 
green pastures and fields spread across the horizon. So did the 
120 turbines, their blades moving gently in the wind. They have 
been a model, a boon, and an inspiration for farmers, renewable 
energy developers, and local officials. The project has reduced 
taxes and simultaneously provided needed and appreciated 
resources for the local school district, making it one of the best-
funded in the region.

Built over a decade ago, for a time it was the largest wind farm 
east of the Mississippi River. Maple Ridge is a strong reminder of 
the benefits such projects bring to local communities. Ironically, 
it also stands as a symbol of missed opportunities for other 
communities across Upstate New York. Maple Ridge was one 
of the last projects built before New York approved Article 10 of 
the state Public Service Law, a measure that was supposed to 
streamline large-scale energy project approvals. In fact, it has 
done just the opposite.

Looking back to that June bus ride, we also felt a sense of irony 
given that New York State had just passed the most aggressive 
and ambitious climate and clean energy law in the nation. The 
Climate Leadership and Community Protection Act (CLCPA), 
which took effect January 1, 2020, is viewed as, and hopefully will 
become a defining moment in New York’s quest to play a leading 
role in the clean energy revolution. The CLCPA sets us on the path 
toward a set of ambitious goals, including 70 percent renewable 
energy by 2030, and 100 percent emissions-free by 2050.

But here’s the problem. No new wind projects have been built 
in the state under the new permitting structure put in place 
by the 2011 passage of Article 10. And no grid-scale solar in 
Upstate NY, either. With good intentions, Article 10 sets a high 
environmental bar, and developers are required to provide up 
to $400,000 per project to help fund local groups to hire experts 
and consultants to participate in, and offer advice to, the siting 
process. Unfortunately, from the developers’ perspective, the 
target seems to be constantly moving. As a former Deputy 
Commissioner at the State Department of Environmental 
Conservation, one of the lead participating agencies, I am all for 
tough environmental standards. As the head of ACE NY, which 
is uniquely made up of both developers and environmental 
organizations, I understand the problems that are created when 
the requirements for projects change mid-stream. Consistency 
and standardization are among the reforms we are calling for this 
year in the Article 10 process. In the upcoming state legislative 
session, we intend to urge lawmakers and the Governor to agree 
to significant improvements to allow responsible developers to 
move steadily and predictably forward. Large-scale renewable 
resources will provide the scale needed to address the climate 
emergency: but only if we get them built, and quickly! This 
is critical if New York is going to have the healthy pipeline of 
diverse projects it needs to meet ambitious CLCPA goals.

We are encouraged that the state Department of Public 
Service, which implements Article 10, has been hiring additional 
staff as part of the plan to facilitate new projects, and the 
Department of Environmental Conservation needs to do the 
same. Fortunately, New York is starting to unite behind the 
measures needed to truly realize the clean energy future. And the 
state seems to be learning that it can’t meet world class climate 
goals without hiring and training the regulators and other 
staffers it needs to keep projects moving forward in a timely way. 
Otherwise, those entering that new economy will have no choice 
but to invest elsewhere.

For now, we are excited and encouraged. It is a new year, a new 
legislative session and a there is a growing awareness of what 
the state’s future energy landscape can look like. We saw it that 
beautiful early summer day: wind turbines touching the horizon, 

helping farmers who are struggling to stay 
in business, reducing taxes and providing 
vital support to the school district. Indeed, 
our visit ended with a nice lunch and 
wine reception at a local vineyard that has 
expanded its business to accommodate 
the many people coming to see Maple 
Ridge for themselves. 

Anne Reynolds is the Executive 
Director of the Alliance for 
Clean Energy New York 
(ACE NY), an Albany-based 
nonprofit organization 

formed in 2006 to promote clean and 
renewable energy and energy efficiency. Ms. 
Reynolds has over 20 years of experience in 
the energy and environmental arena.

ACE NY  ///  www.aceny.org
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solar energy

Typically, sensors like thermopile pyranometers and/or silicon reference cells are 
deployed throughout a PV plant to provide continuous, near real-time measurements 
of global solar irradiance. This data is then used to model the expected output of the PV 
plant, and calculate useful metrics such as the performance ratio. 

Given the importance of solar resource data, significant research and development 
has been directed towards minimizing the uncertainty of these measurements. 
Today, the best Class A thermopile pyranometers can achieve measurement 
uncertainties of less than 3 percent.

One aspect of solar irradiance that is not typically quantified by PV met stations 
is its spectral distribution.  Conventional wisdom holds that, given the long list of 
uncertainties within a typical PV performance model, spectral effects are largely 
irrelevant, at least for silicon solar panels. Yet, research has shown that spectral 
effects for silicon PV can exceed 15 percent, 5 percent, and 3 percent, on an 
instantaneous, monthly, and annual basis, respectively (Figure 1). As PV plant 
analytics become more refined, the quantification of spectral effects increasingly 
stands out as an area ripe for improvement.

PV is Spectral
The sun is a multi-spectral light source, emitting photons in a characteristic spectral 
shape across a broad range of wavelengths, from the extreme UV to the far infrared. 

As this light passes through Earth’s atmosphere, the spectrum is modified – 
different atmospheric components (air, water vapor, aerosols, and clouds) scatter or 
absorb different parts of the sun’s spectrum (see image), resulting in the terrestrial 
solar spectrum that we observe at ground level. Due to the variable nature of these 
atmospheric components, and the relative movement of the sun across the sky, the 
terrestrial solar spectrum can vary significantly over time and across different climates. 

This spectral variability wouldn’t matter 
if solar panels absorbed all photons with 
equal efficiency, but they don’t. By design, 
solar panels absorb light across only a 
portion of the solar spectrum. Each solar 
panel product possesses a unique spectral 
response, determined largely by the type 
of solar cells it employs.

When you combine a spectrally variable 
light source (the sun), with spectrally 
sensitive solar panels, it’s clear how 
this can potentially affect modern PV 
performance monitoring.

This spectral uncertainty will only grow 
more prevalent as spectrally sensitivity 
PV technologies gain market share (i.e. 
bifacials, thin-film, tandems).

Quantifying and removing 
spectral effects
Although spectral uncertainty isn’t 
routinely addressed at the PV plant 
scale, the research community has been 
deploying techniques to quantify and 
eliminate it for decades. In the 1980s, 
researchers at NREL published some of the 
first papers detailing the derivation and 
use of the Spectral Mismatch Factor (SMF). 
SMF was developed to help standardize 
and reduce the uncertainty of PV efficiency 
measurements by translating efficiency 
measurements to a reference spectral 
condition - the ASTM G173 spectrum, 
colloquially known as AM1.5. 

SMF corrects for differences between 
the local solar (or lamp) spectrum and 
the ASTM G173 spectrum, as well as for 
differences between the spectral response 
of the solar panel being tested and the 
spectral response of the reference sensor 
being used to quantify the light source. 

This same technique is used to standardize 
the power rating of commercial solar panels 
to Standard Test Conditions (STC). 

 On a PV plant, you can use the SMF 
in reverse to quantify spectral effects. 
Instead of translating an efficiency 
or power measurement to reference 
spectral conditions, SMF can be used 
to translate the reference efficiency, or 
power rating, of a solar panel to the local 
spectral conditions. In this application, 
the spectral mismatch factor is known as a 
spectral correction factor (SCF). 

Where: 
A = spectral response of a PV panel
B = the reference ASTM G173 spectrum
C = the local, measured spectrum
SCFs convert large spectral data sets 

into simple, intuitive data that can be 
easily used in existing PV performance 
models. Use of SCFs on a PV plant 
requires an effective, accurate, and 
reliable way of measuring solar spectral 
irradiance in the field.

Spectral correction of PV 
plant performance metrics
Performance metrics are vital to the 
effective optimization of PV plant 
performance. There are two primary 
metrics where spectral correction can be 
applied to provide a clearer indication 
of plant performance:

1. Performance ratio (PR)
In its simplest form, the PR compares the 
energy output of a plant to its maximum 
theoretical output, based on its 
nameplate capacity. Just as the PR can be 
corrected for temperature effects, it can 
also be corrected for spectral effects (via 
the introduction of spectral correction 
factors into the denominator).
2. Variance between expected 
and actual kWh
Comparing the actual and modelled 
energy generated by a PV plant over 
time enables operators to check that 
the PV plant is performing as expected. 
Including spectral correction factors 
within the plant performance model 
reduces noise and improves the 
sensitivity of this metric, allowing 
performance issues to be identified 
and corrected sooner.

Sunlight is fuel – especially for PV plants.  
As such, quantifying incoming sunlight is a core 
component of PV plant performance monitoring. 

Figure 1. GHI weighted monthly spectral correction factors for polysilicon and CdTe 
solar panels, calculated from spectral pyranometer data measured in Ottawa Canada 
from Jan 2018 – Aug 2019. A SCF of 1.04 represents a 4% boost in PV panel performance 
due to local spectral effects.

Figure 2. The solar spectrum, showing the attenuating effects of various atmospheric 
components. The overall shape represents the sun’s spectrum in space. The white area 
represents the remaining parts of sun’s spectrum we observe on Earth.

SCF= 
∫ A∙C dλ∫ B dλ

∫ A∙B dλ ∫ C dλ)

How Much Sun Do Your 
Panels Really Use? 

 by Richard Beal
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Quantifying spectral 
correction factors on site
A number of options exist for quantifying 
spectral effects for PV plant operations:

Thermopile pyranometers
While Class A thermopile pyranometers 
can provide accurate, unbiased 
measurement of broadband global 
irradiance (as detailed above) they are 
not capable of quantifying spectral effects. 
To compensate for this, various models 
have been developed that use inputs such 
as relative humidity and/or air mass to 
approximate spectral correction factors 
for specific types of solar panels. These 
relatively simple models often fail to 
capture all spectral effects.

Reference Cell
Reference cells are essentially mini solar 
panels consisting of a single silicon solar 
cell. As such, they can effectively mimic 
the spectral performance of commercial 
silicon solar panels. However, they also 
possess the same degradation properties, 
which makes it difficult to decouple and 
track panel degradation over time.

Spectroradiometer
Field spectroradiometers, designed for 
continual outdoor use, have long been used 
by the PV research community. Incident 
light is split by a dispersive element (such 
as a diffraction grating) into its constituent 
wavelengths and directed towards 
an array detector. Cost, performance 
limitations, and data load generally 
make spectroradiometers impractical for 
widespread deployment on PV plants.

Spectral pyranometers
More recently, the market has produced 
spectral pyranometers that provide 
accurate measurements of total global 
irradiance, like a thermopile pyranometer, 
while also using spectral measurements 
to quantify the effects of local spectra on 
PV panels. Automated subroutines can 
convert this spectral information into 
spectral correction factors for easy use 
within PV performance models. 

It’s important to remember that PV plants are inherently 
spectral; they rely on a spectrally variable fuel, and use 
spectrally selective solar panels. As the solar industry evolves, 
spectral correction increasingly stands out as an area in need of 
advancement. Techniques for spectral correction have existed 
for decades, but have not been routinely deployed on PV plants 
due to practical limitations. Today’s spectral pyranometers 
introduce an effective solution for routine spectral correction on 
PV plants, with tangible benefits to key performance ratios. 

Figure 3. GHI weighted monthly spectral 
correction factors for a polysilicon solar 
panels, calculated from measured spectral 
pyranometer data (solid line) and modeled 
by Plant Predict (dashed line). For Ottawa, 
Canada from Jan 2018 – Aug 2019. 

Richard Beal is President and CEO of 
Spectrafy Inc., a Canadian-based sensor 
manufacturer that has created a line of 
solar spectral sensors that enable routine 
spectral correction on PV plants.

Spectrafy  ///  www.spectrafy.com
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Secondary Market Defined
Before we look at the various policies in effect and the 
opportunities they create in the secondary market, let’s define 
the secondary market. Even if you are not familiar with the 
solar secondary market, you probably have seen such a market 
in other industries.  

The secondary market, also known as the aftermarket, 
comprises any material that falls outside of the traditional supply 
chain. This includes but is not limited to:

•  Surplus, clearance, manufacturer fire sales
•  Excess, overstock, left-over parts from projects
•  Product liquidations, auctions
•  Refurbished goods, recycled materials
In a robust secondary market, many players – solar companies, 

equipment brokers, resellers, recycling & refurbishment firms, 
insurance agencies, and 3rd party warranty companies – come 
together in a worldwide network to buy and sell equipment that 
is no longer within the traditional supply chain.

What does this look like with respect to policy changes?  
Consider two scenarios that are relevant today: First, 

policies addressing grid reliability make older inverter models 
noncompliant; and second, policies concerning end-of-life 
management redistribute panels and other components for 
resale or recycle.

Grid Reliability Policies
In the first scenario, think of utility electrical code 
development over the past five years.  Hawaii implemented 
mandatory ride through requirements in January 2015. In 
December of that year, California implemented rule 21 to 
require smart inverter functionality.  

New England followed California and Hawaii by adopting 
UL 1741 SA, which certifies DG components adaptable for grid 
stabilization. Prior to these changes, inverters were built to 
shut off, or disconnect, when the grid experienced instability 

issues. These actions led to discussions about grid reliability and 
distributed energy resources (DER) on the national level.

Then, in April 2018, the Institute of Electrical and Electronics 
Engineers (IEEE) updated Standard 1547 to include solar energy 
and electric storage for safe interconnection of DER to the U.S. grid. 
The test protocol IEEE 1547.1 is expected to be published later this 
year to allow manufacturers to show specific conformance.

These changes are necessary for a resilient and reliable grid 
system. But what about those legacy inverters that fall short of 
the IEEE 1547? They can be resold in the secondary market.

For example, a regional distributor recently listed name-
brand inverters for resale. These were new, never-been-opened 
inverters with warranty. Within three months, the distributor 
sold all of them to buyers in other regions where the IEEE 1547 
is not mandated.  

One buyer was an installer who has customers with off-grid, 
ground-mount, agricultural systems that are now at least five years 
in operation. The inverter model he selected for his customers 
years ago is no longer in production. However, by connecting to 
the distributor via the secondary market, he was able to buy the 
exact match model to have on-hand as replacement parts.

These two companies were able to find opportunity in the 
midst of policy change. One cleared out legacy models from his 
inventory, while the other located hard-to-find replacement 
parts to maintain his customers’ off-grid systems.

End-of-Life Management Policies
The second scenario dealing with end-of-life (EOL) 
management calls for assessment of decommissioned 
equipment to determine resale value or recycling. These two 
opportunities – resale and recycling – are major functions of 
the secondary market, and work to complete a sustainable 
cycle within the solar industry.

A number of states either have passed or are working 
on legislative bills that address PV modules. For example, 

California passed SB 489 
in 2015, which categorizes 
EOL modules as universal 
waste. Washington’s SB 
5839 (Chapter 70.355 RCW) 
charges manufacturers to 
fund recycling programs for 
their modules sold in the 
state after July 2017. New 
Jersey and North Carolina 
have enacted policy to 
study EOL considerations 
to make appropriate 
recommendations in the future.

Although no policy is currently proposed 
by the federal government, the Solar 
Energy Industries Association is proactively 
convening working groups of both recyclers 
and manufacturers to advance a national 
PV recycling program.  

One major challenge is cost. Policy can 
help offset this cost by creating economies of 

Policy Changes Open Doors to 
the Solar Secondary Market 

 by Melissa Ann Schmid

scale via compliance and incentives.  Such 
is the case in Europe following the Waste 
Electrical and Electronic Directive (WEEE) 
amendment in 2012 to include PV modules. 

According to IRENA, a minimum of 
80 percent (aluminum and glass) of a 
standard module make-up can easily be 
recycled. These scrap materials amount 
to an estimated 78 million tons of raw 
materials available for new manufacturing 
by 2050. National and global recycling 
networks will create new jobs and 
minimize waste in the solar industry.

It’s important to note that 
decommissioned material may not be at 
end-of-life. At recycling collection sites, 
testing functionalities will help to sort out 
equipment that has resale value.  There 
are many reasons why PV systems may be 
decommissioned prematurely, including 
repowering with newer technology to 
meet investor expectations.  

Used panels and other components 
may perform adequately for off-grid 
customers, particularly in emerging 
markets, where used components make 
solar a more affordable option.  

With respect to used components, 
resellers can put buyers at ease by 
properly testing performance and 
reliability. They should advertise product 
specifications and certifications (UL, 
IEEE, etc.), so buyers can determine if 
such components will meet their energy 
needs and satisfy policy compliance.

Resale and 
Recycling 
Advance Solar
All in all, policy that 
encourages innovation 
and action to choose one 
of the circular economy-
based channels, such as 
resale, refurbishment or 
recycling, is most desirable 
for the industry.

 

Melissa Ann Schmid is the Marketing 
Communications Manager at 
EnergyBin, a B2B market hub for PV 
professionals to connect, access market 
intelligence, and buy & sell solar 
equipment in the secondary market.

EnergyBin  ///  www.energybin.com

Policy changes in the solar industry may cause uncertainty, but they 
also open doors to new opportunities in the secondary market. It’s 
up to you to step through and discover what’s on the other side.
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IN THE AGE OF CLEAN ENERGY, 
property developments are evolving to accommodate 
eco-friendly trends. This push towards sustainability has 
prompted industrial property owners to implement green 
technology that not only bolsters their properties, but also 
allows them to maximize the profitability of their assets. 
As with any new technology, rooftop solar leases possess 
nuances that set them apart from typical commercial leases. 
There are a few facets of solar leasing that owners should 
know about and fully understand. 

Ownership
Solar leases generally contain an extremely specific 
delineation of who owns what. The solar facilities, which could 
be considered “fixtures” under property law, are expressly and 
exclusively owned by the solar tenant. In addition, solar leases 
specifically delineate who owns the various “Environmental 
Attributes” and “Incentives” that are allocated to or generated 
by a solar facility, including carbon trading credits, renewable 
credits, tax credits, accelerated depreciation, etc. (this is 
usually assumed to be the solar tenant). Care should be taken 
to ascertain each party’s ownership of the various assets, and 
Environmental Attributes and Incentives.

Making Sense of 
Your Industrial 

Solar Lease
 by Jennifer L. Ioli and Aaron Olson

With point-of-use vending, workers can get the items they 
need without losing time due to walking and waiting.

In addition, industrial property 
owners need to be mindful of 
whether they have granted rights in 
the building’s rooftop to any of the 
building tenants. In multi-tenant 
buildings, the landlord generally 
retains exclusive ownership and 
control of the roof. In single-tenant 
buildings or ground leases, the 
roof may be under the tenant’s 
control, including maintenance 
and repair rights. If the building 
tenant is responsible for the roof’s 
maintenance under the terms of 
the building lease, the landlord may 
need to amend the building lease to 
obtain control over the roof and take 
over the maintenance and repair 
responsibilities, so that the landlord 
may legally lease the rooftop to the 
solar provider, if the economics work.

Financing
Given that solar developers make such 
a large scale, long-term investment in 
the solar facilities to be installed, they 
usually obtain leasehold financing 
from traditional lenders, and equity 
from tax credit investors. The federal 
investment tax credit is currently 26 
percent of most of the costs of the solar 
facility, and is taken over the first five 
years of the solar facility’s operation. 
Solar lenders and tax equity investors 
require the solar lease to contain 
several lender-friendly provisions, 
including notice and cure rights, as 
well as other terms more likely to be 
seen in a ground lease than a building 
lease, including the right to obtain a 
subordination, non-disturbance, and 
attornment agreement (SNDA) from 
any landlord lenders.
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Maintenance
Since the term of the solar lease will be 
20-25 years, sometimes with options to 
extend for another five or 10 years, most 
solar tenants are looking for a site with 
a brand new roof at the lease inception. 
That said, however, the landlord will 
want to retain the option to replace 
the roof during the term of the solar 
lease in the case of emergency, and 
carve out opportunities to repair the 
roof during the term of the solar lease, 
if that becomes necessary. If the roof 
is not new at the inception of the solar 
lease, but contains 10 or 15 more 
years of useful life, a building can still 
accommodate a solar facility. However, 
landlords will need to negotiate with 
solar tenants in order to allocate 
the cost sharing of a mid-term roof 
replacement, as well as the mechanical 
and operational logistics of having to 
remove and reinstall the panels once 
the new roof has been completed.

Additionally, landlords should be 
mindful that solar tenants require a 
certain degree of insolation assurance, 
i.e., an understanding that sufficient 
sunlight will reach their solar facilities 
for maximum energy production. It 
is common for solar leases to contain 
protective language specifying that 
landlords will not do anything to impair 
the sunlight or cast shadows over the 
solar facilities. Landlords should work 
to carve out certain rights that would 
preserve their autonomy and flexibility 
for leasing out their primary asset (the 
building), including the right to carve 
out existing rooftop installations and 
landscaping. Landlords will also want 
the right to relocate and increase the size 
of rooftop HVAC units, in the event that 
a new building tenant demands greater 
HVAC capacity (keeping in mind that the 
landlord may need to compensate the 
solar tenant for decreased insolation).

The specialized approach required by 
these particular challenges necessitates 
a solid foundation of knowledge by 
the owner, as well as the expertise of a 
lawyer or consultant. While learning the 
intricacies of a new type of leasing can 
seem daunting at first, once property 
owners familiarize themselves with 
this trend, they can reap the benefits 
afforded by solar rooftops. 

Jennifer L. Ioli is a commercial real estate and 
environmental attorney at the Boston law firm Sherin 
and Lodgen. She has experience in acquisitions, 
development, leasing, and financing. In particular, 
Jen represents retailers, developers, and institutions 

on all aspects of commercial real estate transactions, including 
advising on environmental regulation and due diligence. She can 
be contacted via email at jlioli@sherin.com.

Sherin and Lodgen  ///  www.sherin.com 

Aaron Olson is a Business Development Manager 
at Black Bear Energ, an owner’s representative 
specializing in onsite renewable deployment for 
institutional property owners and REITs. The company 
represents 60 clients nationally who own or control 

more than 4 billion square feet of real estate space with a variety of 
asset types. He can be reached at aolson@blackbearenergy.com.

Black Bear Energy  ///  blackbearenergy.com
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The three most critical issues that installers face are:
1.  Code compliance
2.  Durability/quality
3.  Cost 
Code compliance seems straightforward, but depending on where 

the labels are sourced, some suppliers do not actually meet the 
intent of the code, leaving the installer holding the bag at inspection. 
Labels may be printed with the wrong colors, the text height might be 
incorrect, or the surface might not be reflective when it should be. 

Label durability and quality go hand in hand with cost. 
Increasingly, jurisdictions are insisting on documented proof that a 
label will last the life of the installation. Installers know all too well 
how often they apply the required labels, only to find that, within a 
short period of time, they have faded or even fallen off. The cost of 
those failures in the long term far exceeds the cost of the label.

The solution isn’t readily obvious. A growing number of suppliers 
are flooding the market with substandard products in order to win 
their share of this expanding market. This puts the burden back on 
the installer to properly qualify, test, and approve a reliable source 
that not only produces code compliant product, but can provide 
additional documentation (in the form of real-time and accelerated 
Xenon Arc test results) that can support their case to the inspector. If 
that supplier offers a warranty, all the better.

And finally, cost. Nobody wants to spend more than the job 
requires, but there must be a balance between installed cost and 
the security of knowing the labels won’t present problems before, 
during, or after inspection. 

A good solution is using desktop or portable label printing systems 
that can print wirelessly to a printer. This allows the installer to create 
and print unique labels as required by the AHJ, saving a tremendous 
amount of money as compared to ordering labels online from a 
questionable source. Look for a printing system that offers the ability 
to print the variable calculations for voltage, power, and current. 
Remember that, while hand-writing these calculations is allowed in 
some instances, even permanent marker will fade in less than a year, 
leaving a blank, white box. Additionally, most inspectors don’t allow 
hand-written calculations.

When considering the new revision 
for NEC 2020, remember that half the 
battle is simply understanding what’s 
required. Reading though the code line 
by line can be tedious, and still leaves 
the reader with unanswered questions. 
Choose a label supplier that can support 
your efforts with code experts who truly 
understand the market, and can be relied 
upon to help you before, during, and 
after inspection. If that company has 
field salespeople, this is another positive 
step in choosing the ideal solar label 
vendor. Putting in the time to make smart 
decisions early on will save big headaches 
when it comes time for inspections. 

 

Todd Fries is Product Category 
Manager – Identification Systems for 
HellermannTyton North America. 
Todd has led the innovation of 
HellermannTyton’s identification products 
and programs for over 30 years, including 
labeling software, thermal transfer printing 
systems and labeling solutions. He has 
served on Code Making Panel 4 for NEC 
2014, NEC 2017 and NEC 2020.

HellermannTyton   
///  www.hellermanntyton.us

Selecting the Right PV Labels 
for Your Installation 
 by Todd Fries

The NEC 2020 code update is in effect. Many states and jurisdictions used 
to take forever to adopt code revisions, but lately, national compliance is 
happening more quickly – and with good reason.

Safety is critical. Waiting years to implement key changes isn’t 
worth the risk to workers. Plus, it contributes to failed inspections.

Even with all the detailed requirements outlined in Article 
690, labeling remains one of the biggest factors in a failed 
inspection. Part of the reason can be traced to unique and local 
Authority Having Jurisdiction (AHJ) labeling requirements that 
fall outside the NEC. Not only can this create additional work 
for the installer, but also opens the door to interpretation on 
both sides, especially when it comes to durability. 
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Next Generation wind and solar power inverters demand reliable DC Link 

capacitors. 100% of our DC Link capacitors are conditioned at accelerated 

temperature and voltage before they leave the factory. We’ve demonstrated 

that this process produces the most thermally and electrically stable DC link 
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DC link capacitors
from CDE.
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In the solar industry, things work a bit differently.
A central inverter has only been built a couple hundred times, so maybe only 

thousands are deployed in the field. Central inverters are mostly hand-built, ideally 
with some mechanical support (meaning little or no mass production is involved), and 
supply chain conditions might have dictated using slightly different parts in the same 
inverter model when demand was high. This dynamic can make servicing or replacing 
parts a nuanced approach.

Due to the nature of the solar manufacturing, it’s vital to understand when it’s time 
to repower. Here are five examples of prime opportunities to protect your investment 
and optimize performance. 

1. Every time an expensive component fails in the inverter, check the availability of 
that device over the last year. When the inverter availability is around 96 percent 
or less, check the costs of replacing that unit against a new one. For revenue 
calculations, the avoided repair costs can be calculated against your investment. 
When the inverter availability hits 94 percent, investigate the plant to try to 
determine the root cause of the poor availability. What component is running 
inefficiently? Is it the modules, the inverter, or something else?

2. When the time to supply a standard spare part hits six months or longer, it 
means the issue needs attention. This isn’t just about a special DC-busbar. It’s 
about the power stacks, the DC contactor, and the AC breaker. It’s about all 
the main components that keep your inverter running. If a customer insists 

on sending a central inverter for repair in Europe, when it came from South 
America, they’ll be looking at a turnaround time of nearly a full year before the 
inverter will be back in operation. A new device - with likely a higher yield and a 
new warranty - will pay off better.

3. Considerations about a new warranty make service hyper-relevant. A new warranty 
isn’t worth very much if service isn’t there to support customers when the unit fails. 
Having it take one week for service teams to reach a site might not be a major issue 
if it happens occasionally, but if an inverter is failing twice a month, that transit time 
quickly becomes a big problem. Dealing with a one-week lead-time twice in the 
same month to bring the unit back to life means that unit has an availability of only 
50 percent. That’s exactly why inverters, just two years into their five-year warranty, 
have been replaced with new inverters from other manufacturers. 

4. A more interesting reason to investigate repowering is to obtain a higher yield. Some 
older products have efficiencies that fall below actual product capabilities. It’s worth 
doing a technical deep dive on your as-built drawings; if the repowering does not 
require massive equipment changes, it can be an interesting opportunity—and a 
productive one if it results in higher efficiency.

5. Adding additional functionalities like storage or grid support can generate 
additional income. This is a point that utilities are starting to consider. As this 
functionality is better understood and support of the grid is valued, this will 
become a bigger opportunity. 

Building on the first three examples, it might also be time to repower if the OEM has 
left the market. This always puts your investment at risk. While some products might 
still be serviced by the manufacturer or third parties, companies sometimes leave the 
market so quickly that there’s no support at all. This can lead to units being replaced as 
soon as six months after the original install.

If any of the above opportunities to protect your investment and optimize performance 
apply to you, it’s a good sign that you should at least be thinking about repowering.

 
Thorsten Hoefer is Product Manager, Repowering, at SMA America, a worldwide company 
that provides plant-wide O&M services for commercial, utility, and storage systems. 

SMA America  ///  www.sma-america.com

Purchasing a central inverter can feel a bit like buying a new truck—it’s a purchase 
that you expect should last a long time, even while being subjected to demanding 
situations and conditions. With a truck, as long as you do the preventive maintenance 
and repair any issues as they arise, the truck should run well. Plus, the truck has been 
mass-produced, so spare parts are readily available. In the worst-case scenario, the 
manufacturer may go out of business. Even then, spare parts would be still be  
available from third parties. Essentially, there’s very little to worry about. 

Five Signs 
it’s Time to 
Repower 
 by Thorsten Hoefer
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Life’s Good

We’re ready to back your business 
with the power of the LG brand. After 
all, you are the future of solar - and 
the future is now.

You know solar. We know 
you’re an LG PRO. That’s why 
we’re helping you elevate 
your business with these 
LG PRO partner benefits.

YOUR SUCCESS 
IS THE FUTURE

Whether you join LG PRO today or are an established  
LG partner, the following benefits are waiting at 
different tiers of membership:

Marketing Support
Product Training
LG Swag
Listing on LG.com

When you go solar,  ask for the brand you can trust: LG 
www.lgusa.com/BeAPro
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IN THIS FIRST OF A TWO-PART SERIES,  
we focus on the rules and regulations, as well as waste management 
concepts related to solar panels. Once they are removed from a 
solar field or other installation, what do you do with them? It’s 
complicated. In large part due to the inherent risks related to 
solar modules. These risks can be divided into four categories: 
Legal Risk (EPA and others); Repetitional Risk to the generator or 
previous owner; Repetitional Risk to the OEM; and Civil litigation 
risks related to product safety.
Note: we address only the federal regulations, not state level 
regulations, unless specifically noted.

The Big Problem
With technology changing so rapidly, many companies update 
their equipment more frequently than originally planned, which 
leaves them looking for ways to properly dispose of equipment 
and devices that no longer serve a purpose. 

Solar modules often contain toxic metals like lead, tin, and 
cadmium, along with valuable amounts of glass, aluminum, 
copper, silver, and other materials. By establishing proper 
procedures for the recycling or disposal of this electronic 
waste, companies can take an active role in protecting both 
their business and the environment.

In 2016, global cumulative PV waste reached 43,500-250,000 
metric tons, or 0.1-0.6 percent of the total installed PV capacity  
(4 million metric tons). In 2020, the US Market will likely produce 
from 13,000 to 85,000 metric tons of PV waste - generated from 
modules damaged due to shipping, installation, and natural 

Recycling a  
Solar System 

Best practices in the management  
of used solar modules – Part 1  

 by Dwight Clark, CHMM and AJ Orben

causes (hail, lighting, etc.). This is in addition to those modules removed before the end 
of life stage for purposes of upgrading plants to newer and more efficient models. 

Because many solar panels are deemed hazardous waste, special care must be taken 
when disposing of unwanted or out-of-date equipment. PV waste that finds its way 
to municipal and other landfills ill equipped to handle it may cause contamination; 
broken devices can leach toxic and hazardous material into the ground and water, 
raising potential health risks for people in the neighboring properties. 

The liabilities for contamination are not limited to the owners of the disposal site. 
These liabilities extend to the companies that generate the waste - responsibility 
that lasts for its entire life cycle. In other words, if those old panels your company 
threw away end up poisoning the environment, investigators from regulatory or 
government agencies can, and will, trace the materials back to the source, and your 
company will be held responsible. 

Even if your company chooses to recycle through a third party, it’s worth noting that, 
although they may advertise themselves as "solar panel recyclers", they instead sell 
panels to secondary markets in nations with less developed waste disposal systems. 
When communities living near electronic waste dumps in Ghana, Nigeria, Vietnam, 
Bangladesh, Pakistan, and India end up as primary e-waste destinations, it does not 
speak well for our sense of stewardship.

In light of growing scientific evidence that solar panels pose a risk of toxic chemical 
contamination, industry leaders should seek stricter regulation, so we don’t repeat 
past environmental mistakes.

Background
Let’s first review a few key concepts that 
the USEPA (and associated state agencies, 
collectively known as EPA) uses in the rules 
for the activities related to the solar waste. 

Why manage solar module waste in  
a special manner? 

The answer is liability, and it manifests  
in five ways:

1. Hazardous Waste Regulation 
2. Superfund Regulations 
3. State and Local Regulations
4. Import and Export Regulations
5. Consumer Products Safety Commission 

(where the materials are located). 
Are solar panels Electronic Waste? 
While this term is not clearly defined in EPA 

rules, it’s frequently used within the industry, 
so you should be clear how it is being used. 
There are no regulations on the federal level 
that specify the term “Electronic Waste”

If I sell or donate my panels for reuse, do I 
have to be concerned about the solar waste?

Yes. This is regulated in a number of ways. For instance, if the panel is not tested 
to ensure functionality, it can be considered a waste until it’s tested. If the panel 
arrives damaged, or is otherwise determined to be a waste, there may be superfund 
implications if it is not disposed of properly. 
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What makes something a hazardous waste? 
The EPA defines “Hazardous Waste” 

very specifically. It can even differ from 
state to state. To identify your solar 
panels as hazardous waste, you must 
complete a determination based on a 
“representative sample”. Misclassifying 
hazardous waste as non-hazardous can 
result in huge penalties. Conversely, 
over-classifying non-hazardous waste 
as hazardous could squander valuable 
dollars, and unnecessarily increase your 
company's liability. The accuracy of 
hazardous waste characterization will 
also have a direct impact on effectiveness 
of mandated labeling, storage, 
segregation, and disposal requirements.

What Steps should an organization take 
in managing used solar components? 

Develop a comprehensive program 
that provides the framework for meeting 
all legal requirements, and for directing 
staff on the day-to-day management of 
materials. In the US, most recycling is 
not regulated by the EPA, and there is no 
regulation in place regarding reuse.

 
Key Terms

Waste - A waste is any material that 
is discarded. A material is discarded if it 
is abandoned or relinquished, recycled, 
or considered inherently waste-like. In 
general, a solar panel becomes a waste 
when the generator decides to discard 
it, or when it’s removed and can no 
longer be used for its intended purpose. 
PV Equipment destined for reuse is not 
considered waste if it can still perform as 
initially intended. Therefore, PV equipment 
discarded due to early upgrades or 
excessive degradation is NOT considered 
waste. The EPA has numerous exclusions 
and exemptions from regulation as a 
Solid Waste. Because these regulations 
are complex, it’s important to use an 
experienced environmental professional in 
making these determinations.

Hazardous Waste - For a waste to be 
considered hazardous, it must meet these 
two conditions: 1) It must first be a waste; 
and 2) It must be deemed hazardous 
through a waste determination. 

Waste Determination – The party 
that generates the waste must make 
the hazardous waste determination, 
and manage the waste as hazardous if 

so determined. Waste determination is made by either the sampling 
and analysis of the waste stream (and comparison to regulatory levels), 
or by using generator knowledge (typically obtained from the OEM or 
recycler). If a representative sample of the waste exceeds the thresholds 
for a Hazardous Waste, the materials will be regulated at a much higher 
level than municipal waste. 

Be sure to look for our article – Part 2 in the series – in the next issue, 
where we show you how to handle solar module waste. We’ll provide 
several practical steps to determine the need for regulatory requirements 
around the management of used solar modules.

AJ Orben is Vice President, and Dwight Clark is Director 
of Compliance and Recycling Technology at We Recycle 
Solar, a single-source disposal provider for excess, 
recalled, and end-of-life solar products. 

We Recycle Solar  ///  werecyclesolar.com
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NEW!
QB2

QUICKBOLT.COM
(844) 671-6045•MON-FRI: 7AM-5PM PST

THE FASTEST,
SIMPLEST,
MOST EFFICIENT
QUICKBOLT DESIGN

YET!

ERROR-PROOF
COMPRESSION

ONLY 3 COMPONENTS

DUAL DRIVE

The QB2 doesn’t leave any room for user error 
when it comes to Microflashing® compression.
Once the Dual Drive Shoulder Screw is
secured, the Microflashing® is compressed!

The QB2 is comprised of Microflashing®, an 
L-Foot, and a Dual Drive Shoulder Screw. No 
more Nuts needed to tighten and secure the 
L-Foot! Not only does this simplify the installation 
process, it also cuts down the installation time!

The new Dual Drive Shoulder Screw design can be 
driven using a standard 1/2” Hex Nut Setter or a 6mm 
Hex Driver. Installers can use the drive that works 
best with the rest of the components of their array.

Patent # 8448407

NABCEP BOOTH #47

http://werecyclesolar.com
http://www.nacleanenergy.com/u/5e5c3131d5ef7
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Robust DC link capacitors
TDK Corporation has extended its 
portfolio of EPCOS film capacitors for 
DC link applications with the robust 
new B3277*M series. The new types 
are suitable for extreme environmental 
conditions at 185°F (85°C), 85% relative 
humidity with a rated voltage applied for 
1000 hours. The capacitors of the new 
series are designed for rated voltages of 
between 450VDC and 1600VDC and offer 
capacitance values of between 0.33 µF 
and 120 µF. The maximum operating 
temperature of these RoHS-compatible 
components is 221°F (105°C). Depending 
on the voltage and capacitance, the 
lead spacings are 27.5mm, 37.5mm and 
52.5mm, and a 2-pin or 4-pin version 
is available for each lead spacing. The 
service life of the self-healing capacitors 
is 50,000 hours at the rated voltage 
and an operating temperature of 185°F 
(85°C). Typical applications include 
DC links of converters for photovoltaic 
plants, as well as frequency converters 
and power supplies for industrial 
applications. The series is qualified in 
accordance with AEC-Q200.

TDK Corporation   
///  www.tdk-electronics.tdk.com

New platform allows access to training, sales, and marketing support
SMA America has launched its PowerUP program, which provides a host of powerful benefits that 
provides solar installers with key advantages and rewards dealers based on their collaboration with 
SMA. This program offers access to deep levels of training, dedicated sales and marketing support, 
special bundles and warranty upgrades. Participating dealers get access to special pricing, exclusive 
training, marketing materials, and sales and business development support directly from SMA America. 
Interested installers may submit an application.

SMA America  ///  www.sma-america.com

DC module-level 
electronics
APsmart is a new brand of DC module-
level electronics, including the 
RSD (Rapid Shutdown Device) and 
Transmitter-PLC for enabling rapid 
shutdown compliance at a solar site. 
Certified to SunSpec and NEC 690.12 
Rapid Shutdown requirements, the 
RSD and Transmitter-PLC offer built-in 
safety, reliable technology, and are a 
rapid shutdown compliance solution. 
The APsmart RSD System is a SunSpec 
Alliance Certified [paired] device which 
maintains constant communication 
between the RSD and the Transmitter, 
constantly monitoring voltage and 
current. When proper voltage is not 
detected, the Transmitter stops sending 
the keep-alive signal to the RSD-S-
PLC device, immediately initiating the 
module-level rapid shutdown sequence. 

APsystems   
///  www.apsystems.com

22 MARCH•APRIL2020   ///   www.nacleanenergy.com

Inc.		 henry@sinexcel.us www.sinexcel.us

Pre-engineered all-in-one BESS

30 kW + Up to 100 kWh

50~2000 kW + Up to 4MWh

NEMA3R
Rated

Easy to 
Configure

Battery System
Compatible

Flexible
Power & Capacity

Non-Walk-in 
Maintained

Global
Certified

HVAC

Battery	
Modules	

USA	Patent	No. 10511001

Shelf-mounted	
battery

Rack-mounted	
battery

62.5-500		kW	
PWS1-
500KTL-NA

50-100kW
PWG2	series

350~4000kWh

10/20/40ft
CSC	certified	
Container

50-400kW		PDS-1-400K

Commercial & Industrial 
Energy Storage & Micro-grid 

Solutions
®

PWS2-30K-NA□

Optional	Fire
System

□

Auxiliary	Power□

Fire	System□

Optional	
Transformer

□

Auxiliary	Power□

http://www.tdk-electronics.tdk.com
http://www.sma-america.com
http://www.apsystems.com
http://www.nacleanenergy.com
http://www.nacleanenergy.com/u/5e5c3131d49a6
http://www.nacleanenergy.com/u/5e5c3131d6fd9
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Small Components. Big Impact!
Stäubli Electrical Connectors’ MC4 photovoltaic connectors are the global 
industry standard and can be found on more PV modules than any other 
connector system in the world. Stäubli Electrical Connectors, with more 
than 1.5 billion installed PV connectors across the globe, is an integral part 
of more than 240 GW (over half) of the worldwide PV capacity.
 
In-line fuses
These Stäubli MC4 in-line fuses are suitable for use with solar installations 
using Stäubli MC4 wire leads. These products utilize a special crimp 
connection directly to the fuse which guarantees a long-lasting, stable 
connection. This helps ensure low energy loss and long reliability. The fuse 
is housed in a rugged IP68-rated enclosure with integrated mounting points, 
and utilizes genuine Staubli MC4 PV connectors for connecting to the PV 
system. This product is configured as a ready-to-use cable harness device 
that is available in ratings up to 1500VDC and 30A; the total length of this 
product is either 19.7" or 21.7" (50cm or 55cm) depending on voltage rating 
and available versions are UL-listed.

Contact us today
ec.us@staubli.com | + (707) 838-0530

NEW! Now you can purchase genuine Stäubli solar 
products quickly and securely online:
www.ecs-ecart.com

Staubli is a trademark of Stäubli International AG, registered in Switzerland and other countries.
© Stäubli 2020 | Photocredits: Stäubli

solar_power_ad_March_2020V1.indd   1solar_power_ad_March_2020V1.indd   1 2/10/2020   3:35:38 PM2/10/2020   3:35:38 PM
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Residential hybrid storage 
inverter
The new Solis residential storage inverter 
protects homes with reliable string 
inverter technology designed for high 
yield and easy O&M. Maximize self-
consumption with flexible operating 
modes, including time-of-use and off-
grid backup. Streamline O&M through 
remote monitoring using the Solis 24-hour 
intelligent energy management system. 
Smart time shifting lets homeowners 
leverage TOU schedules and optimize their 
energy use, while UPS-ensured backup 
and smart EMS functions help them glide 
through blackouts safely and reliably. The 
Solis hybrid inverter includes a built-in 
Sunspec MLRSD signal transmitter and is 
ready for NEC 2017-2020 versions. Other 
features include a completely sealed 
enclosure with built-in AC/DC wiring 
box and ATS, as well as a large color LCD, 
making it easy for installers to program 
hybrid capabilities such as export values 
and battery configurations. Designed for 
performance, the Solis hybrid inverter 
brings 98.4% efficiency to solar-plus-
storage systems. Combined with their wide 
product range (5 to 10kW) and dynamic 
MPPT (2 MPPTs with 4 DC inputs), the 
Solis storage inverter generates high yield 
and strong ROI for residential customers.  

Ginlong Technologies   
///  www.ginlong.com

Photovoltaic (PV) wire
Service Wire Company’s ServiceSolar 
photovoltaic (PV) wire and cable meets 
the current UL 4703 requirements. 
ServiceSolar PV wire is made of a single 
copper conductor, stranded and insulated 
with thermoset crosslinked polyethylene 
for use in both grounded and ungrounded 
solar arrays. The thicker insulation is 
designed to withstand heat, cold, and 
moisture, meeting or exceeding both 
US and Canadian standards for safety. 
ServiceSolar is available in #14 AWG 
through 750 Kcmil with Class B or Class C 
stranding in black, white, or red 600V, 1kV, 
and 2kV USE-2/RHW-2 and in 600V with 
EnviroPlus (LSZH) jacket. 

Service Wire Company   
///  www.servicewire.com/solar

Integrated AI-powered 
software for the entire 
solar lifecycle
SenseHawk announced the addition of 
three new applications to SenseHawk 
Core, its cloud-based platform for 
solar. SenseHawk Core is a completely 
integrated set of applications to support 
everything from solar plant design 
and construction to operation and 
maintenance. The three new applications 
are SenseHawk App for site operations 
and collaboration, SenseHawk Desk for 
ticketing and workflow management, and 
SenseHawk Vault for file storage, indexing 
and sharing. The applications join three 
previously announced applications in 
SenseHawk Core: SenseHawk Terra for 
terrain data processing and analytics, 
SenseHawk Eye for construction 
monitoring and management, and 
SenseHawk Therm for thermography  
and plant health assessment. 

SenseHawk   
///  www.sensehawk.com

New bifacial modules
Vikram Solar announces the SOMERA 
P-Duplex bifacial 72 cell frameless 
module, which ranges from 375 to 
400Wp. The modules have a 30-year 
linear power warranty, with shipments to 
the U.S. starting from January 2020. The 
module’s duplex design uses UV-resistant 
substrates on both sides, which increases 
output, and features near-zero PID due 
to its highly resistive encapsulant and 
frameless design, which also minimize 
moisture ingress. The Glass-Glass 
design is a solution for environments 
with fluctuating temperatures and 
snowy winters. It is also suited for high-
moisture environments such as floating 
solar energy systems, which represent 
an enormous opportunity for solar 
developers in the U.S. The SOMERA 
P-Duplex Bifacial Half-Cell series with 
frame and transparent back sheet 
ranges from 390 to 420Wp. The modules 
are backed by a 30-year linear power 
warranty, with shipments to the U.S. 
starting from March 2020. Equipped with 
Tedlar based transparent backsheets, 
these low-weight modules can be 
easily installed with minimal changes 
to standard mounting methods. The 
SOMERA P-Duplex Bifacial Half-Cell 
module provides a combination of bifacial 
solar cells with half-cell technology. This 
module supports very flexible solar plant 
designs due to its superior performance 
in shadowy conditions.

Vikram Solar   
///  www.vikramsolar.us

Better forecasting of 
weather, load, or prices for 
renewable energy projects
DNV GL has developed an advanced 
stochastic engine which produces 
modeling inputs that owners, utilities, 
and system operators can use to model 
scenarios based upon hundreds of 
thousands of years of representative 
wind and solar production that captures 
the full spectrum of possible weather 
conditions, load, or prices. The tool 
generates these modeling inputs by 
using historic weather, load, and pricing 
conditions, preserving the daily, seasonal, 
and annual cycles of the original dataset, 
as well as other correlations such as 
wind speed, temperature, or load. The 
large number of sequences, about 10,000 
individual years of data, provides the 
full spectrum of possible scenarios to 
enable project owners, utilities, and 
system operators to make more informed 
strategic decisions about financing, 
acquisitions, and planning. Because the 
outputs represent an equally realistic 
view of thousands of actual time series, 
this data can be used to answer a range of 
questions, from what type of technologies 
to invest in to mitigating price risk.

DNV GL   
///  www.dnvgl.com/power-renewables
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Smart. Safe. Solis. 
New  Residential  
Storage  Hybrid  Inverter

SECURE YOUR 
ENERGY FUTURE
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EcoFasten Makes Europe’s 
Fastest Solar Installation 
System Available to U.S. Market
Popular, reliable, easy-to-install solar mounting 
system now available in the U.S.
EcoFasten is making its popular European 
ClickFit Rooftop Solar System available to all 
installers in the United States. The company has 
already received over 100MW of commitments 
for ClickFit and is continuing to take orders. 
ClickFit is a rail-based solar mounting system 
for composition shingle and tile roofs. The 
system saves solar installers considerable time 
on the job. During pilot and installs and tests, 
ClickFit has proven system installation rates 
of 20 modules in only 90 minutes. ClickFit’s 
features allow the system to “click” together 
and thus a fast and straightforward installation 
process. The aluminum rail clicks onto either 
the L-foot or tile hook without the need to 
tighten additional fasteners, and the module 
clamps click onto the rails. Installers using 
ClickFit see a significant productivity increase 
over other rail-based systems.

EcoFasten   
///  www.ecofastensolar.com/clickfit

Disrupting renewable energy 
with innovative technology
ISP Solar’s ‘Intensifying Solar Panels’ (“ISP”) 
patented panel-level intensifying solar 
technology results in power at half the cost-per-
watt of any other solar panel. By incorporating 
conic mirrors that intensify the sun’s rays 20 
times, ISP modules require just 1/20th of the 
photovoltaic cells of traditional panels to deliver 
the same performance. When coupled with 
ISP’s proprietary silicon array, ISP’s intensifying 
solar technology boosts the performance so 
much that the resulting panel offers a much 
lower-cost alternative to traditional solar panels. 
By encapsulating mirror tracking mechanism 
inside the panel, ISP panels eliminate the need 
for heavy and expensive tracking systems. ISP 
modules save further expense as well as space, 
allowing them to be deployed in both utility-
scale and rooftop systems for C&I and residential 
customers. The ISP module incorporates single-
junction monocrystalline silicon with improved 
collector resistance, a large bus conductor, and 
conic reflective troughs to reach world-record-
level efficiencies. ISP modules come with a full 
25-year performance and equipment guarantee, 
in addition to their compelling economics. 

ISP Solar  ///  www.ispsolar.com

Customer-driven software, with extreme 
weather features 
NEXTracker, a Flex company, has released NX Navigator, 
a next-generation software and smart control system that 
enables power plant operators to efficiently monitor and 
securely control their solar assets for increased production and 
reliable operation across a wide range of weather conditions. 
With an intuitive graphical user interface (GUI), NX Navigator 
builds on the company’s TrueCapture system with new 
monitoring data, maintenance controls and instant risk 
avoidance tools. For monitoring, plant operators are provided 
timely information for key parameters at the site, subfield, 
and individual tracker levels, including precise array and 
angular values. For control, NX Navigator allows authorized 
PV plant operators to schedule maintenance operations such 
as cleaning and mowing, and instantly command the tracker 
for extreme weather events such as hail, hurricanes, and 
heavy snow. In the case of hail, a single operator command 
will rapidly put the entire solar power array to a safe 60° 
stow angle. This action will have the benefit of up to tripling 
the hail resistance module toughness and reducing damage 
potential. In the case of snow shed, an authorized operator can 
preschedule two snow shed operations in a single day, which 
increases production by reducing snow cover on solar panels.

NEXTracker  ///  www.nextracker.com

Single-bolt module 
installation in 11 seconds 
Array Technologies’ RapidClamp is a 
single-bolt PV module clamp technology 
which drastically decreases solar module 
installation times. It provides fast, simple 
three-step module installation, error-
proof auto-alignment of modules, pre-
assembled module clamp to minimize 
on-site assembly, a reliable mounting 
system with integrated electrical bond, 
no-slip octagonal torque tube clamping, 
and eliminates gaps between modules 
or protrusions above the module for 
simplified cleaning operations and 
maximum row density. 

Array Technologies   
///  arraytechinc.com
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CONTACT US FOR DETAILS:
+1.419.334.7181
commercial@crownbattery.com
www.crownbattery.com

Those who count on wind or solar power systems to run their businesses, homes −  
and lifestyles − turn to Crown for renewable power storage solutions. We’ve been  
at the forefront of energy storage innovation since 1926 and offer tough, earth-friendly 
and budget-wise batteries to meet the needs of today’s RE system owners. 

On- or off-grid, start at the top and take a look at 
Crown to keep things bright and moving along.

PROVEN ENERGY STORAGE
WHEN YOU RELY ON RENEWABLE ENERGY, THERE’S NO ALTERNATIVE TO

http:// www.nextracker.com
http://www.ecofastensolar.com/clickfit
http:// www.nextracker.com
http://www.ispsolar.com
http:// www.nextracker.com
http://arraytechinc.com
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www.omcosolar.com

No Matter Your Direction, 
We’ve Got a Factory-Direct* Solution

OMCO ORIGIN™   

Tracker 
    n   Up to 5% more MW per acre - 

longer rows and minimal gaps 
maximize ground coverage

    n   Unique bearings adjust  
8 ways on-site to solve post 
misalignment issues

    n   Universal: mount any module 
width up to 1.3 meters, and 
any frame height up to 50 mm

OMCO CHOICE™ 
Direct-Bolt Fixed Tilt 
n   Pre-assembled tilt bracketry 

components to reduce on-site 
labor, accelerate assembly

n   Flexible bridge beam design
n   Integrated grounding to  

eliminate third party grounding 
devices and speed assembly

OMCO FIELD-FAST™ 
Slide & Stay Fixed Tilt 
n   Lowest total installed cost  

for community scale and  
commercial projects

n   Pre-assembled, no crane  
needed, safer installation

n   Ideal for “get-in & get-out” 
situations

*  Unlike other solar mounting  
competitors, we actually manufacture  
our fixed tilt and tracker components... 
in our own plants. You get reduced  
lead times, lower shipping costs and  
responsive customer service.

Structural Components 
Made in the USA

© 2019 OMCO Holdings 
OMCO CHOICE, OMCO FIELD-FAST and OMCO ORIGIN are trademarks and OMCO Solar is a registered trademark of OMCO Holdings

OMCO Solar_Solar Builder Ad_11.875x13.25.indd   1 10/22/19   10:19 AM
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RoofClamp 
Product: RC and RCT 
Mounting Clamps

Application: Standing seam 
metal roof

Material: Aluminum

Pre- or Post-assembly: 
Post-assembly

Certifications/Approvals: 
Tested up to 2,400lbs with 
600lbs allowable loading when 
properly installed

Warranty: Lifetime warranty 

www.roofclamp.com

SEE AD ON PAGE 3

APA Solar Racking
Product: TITAN

Application: Ground-mount 

Angle: Adjustable

Material: Galvanized steel

Pre- or Post-assembly: Some pre-
assembly

Certifications/Approvals: UL Listed

Warranty: 25-year warranty

Key Features: 

•  Designed by installers for installers;

•  Standard with a single driven C-pile or 
a dual screw foundation;

•  Asymmetrical 3-rail design;

•  Low part count/MW;

•  Gravity Clip speeds up module install 
by 30% to 40%;

•  Engineered purlin for easy in the field 
adjustments.

www.apalternatives.com

SEE AD ON PAGE 38

Kern Solar Structures
Product: Solar Speed Rax

Application: Utility-scale, ground-mount, 
carport

Angle: Fixed

Material: Aluminum

Pre- or Post-assembly: Post-assembly

Certifications/Approvals: UL 2703

Key Features: 

•  Integrated UL-467 bonding with a 
minimum of 4 points of contact with 
PV module;

•  3 methods of securing module: Active 
clamping, passive labyrinth insertion, 
end cap safety measure;

•  Can secure modules with a frame 
height of 35mm-48mm, with no 
bottom side obstructions;

•  High strength racking with high 
wind load capacity designed to 
last 30+ years and increase system 
predictability.

www.solar.kernsteel.com

Unirac, Inc.
Product: FLASHLOC 

Application: Roof attachment

Angle: Various 

Material: Cast aluminum

Pre- or Post-assembly: Post-
assembly

Warranty: 25-year full-system 
warranty

Certifications/Approvals: TAS-
100 (Wind Driven Rain Test), UL441 
(Rain Test)

www.unirac.com

Along with quality panels, it’s important to ensure a solid base and a supportive structure for a 
successful solar installation. The following highlights a variety of mounting and racking solutions 
that are available, along with their key features, to help solar designers and installers find the 
best option for their project.      

Racking & Racking & 
MountingMounting

solar product spotlight: racking & mounting

Clark Rubber & Plastic
Product: Custom plastic and rubber 
components

Application: Roof, ground-mount, and utility-
scale

Angle: Any

Material: Rubber and plastic

Warranty: To specification

www.clarkrandp.com
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 HVHZ  Solar Racking  
 Works with ISR, SSMR, Single-Ply & Asphalt 
 Learn more: www.aceclamp.com/solar-racking-systems

patent pending
SNAP, SLIDE & SECURE ™

TM

SNAP, SLIDE & SECURE ™

TM

NEW!

http://www.roofclamp.com
http://www.apalternatives.com
http://www.solar.kernsteel.com
http://www.unirac.com
http://www.clarkrandp.com
http://www.nacleanenergy.com
http://www.nacleanenergy.com/u/5e5c3131c5fc2


SolarPod 
Product: SolarPod Crown

Application: Roof-mount

Angle: Any

Material: Galvanized steel, powder 
coated steel

Pre- or Post-assembly: Post-
assembly

Certifications/Approvals: UL 1703 
and UL 2703

Warranty: 10-year warranty

www.mysolarpod.com

Anar Solar
Product: Anar Solar Patented Racking 
System

Application: Ground-mount, utility-
scale

Angle: 0° to 33°

Material: Aluminum, galvanized steel

Pre- or Post-assembly: Pre- and 
post-assembly

Certifications/Approvals: Certified 
for Landfill Use

Warranty: 1-year warranty

www.landfillsolar.com

TerraSmart
Product: GLIDE Landscape and GLIDE 
Portrait

Application: Fixed-tilt, ground screw-
based racking designed for utility-scale 
solar projects 

Angle: 5° to 40°

Material: Hot dip galvanized structural 
steel

Pre- or Post-assembly: Pre-assembly 
options available

Certifications/Approvals: UL 2703, 
Edition 1; CPP Wind Tunnel Tested

Warranty: 20-year warranty

www.terrasmart.com

solar product spotlight: racking & mounting

ISA Corporation 
Product: Solar Racking - Clamp-on

Application: Service station canopies, 
steel roofs

Angle: 0° to 10°

Material: Aluminum

Pre- or Post-assembly: Pre-assembly 

Certifications/Approvals: Structurally 
approved for most areas

Warranty: 15-year warranty

www.isa-corporation.com
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513-242-2051 | WWW.RBISOLAR.COM

INFO@RBISOLAR.COM | @RBISOLARINC

• ONE SIZE FOUNDATION

• NO SPECIAL TOOLING REQUIRED

• OVER 500 MW DEPLOYED

• TERRAIN FOLLOWING CAPABILITIES

SUNFLOWER ®

SINGLE-AXIS  TRACKER

E N E R G Y  A N Y W H E R E

http://www.mysolarpod.com
http://www.landfillsolar.com
http://www.terrasmart.com
http://www.isa-corporation.com
http://www.nacleanenergy.com/u/5e5c3131d613d


solar product spotlight: racking & mounting

Everest Solar Systems
Product: EverFlash XP Comp

Application: Roof-mount

Angle: Various 

Material: Galvalume

Pre- or Post-assembly: Pre-assembly

Certifications/Approvals: UL 441 Section 
27 rain tested and approved, TAS 100-95 
wind-driven rain tested and approved, Full 
submersion tested and approved, Structural 
ASTM D 1761-12 tested and approved

Warranty: 25-year warranty

www.everest-solarsystems.com

Ecolibrium Solar
Product: EcoFoot Ballasted Racking

Application: Flat-roof

Angle: 5° and 10° flat-roof

Material: Black, ASA-PC, UL Listed Resin

Pre- or Post-assembly: Pre-assembled

Certifications/Approvals: UL 2703 
(grounding and bonding, mechanical loading, 
fire type I and II modules), ICC waterproofing, 
SEAOC seismic compliant

Warranty: 25-year warranty

www.ecolibriumsolar.com

Azimuth Solar Products
Product: Solar Panel Roof Mount Corner Bracket Set

Application: Roof-mount, wall-mount

Angle: Flat

Material: ABS plastic

Pre- or Post-assembly: Post-assembly

www.azimuthsolar.com

SEE AD ON PAGE 29

RBI Solar
Product: Dahlia 

Application: Utility-scale ground-
mount

Angle: 7.5° to 12.5° 

Material: Galvanized steel

Pre- or Post-assembly: Pre- and 
post-assembly

Certifications/Approvals: UL 2703

Warranty: 20-year warranty

Key Features: 

•  Low slope and clearance design 
allows for maximum PV density 
on a given site;

•  Few components and limited 
on-site connections makes 
installation simple;

•  4-high portrait orientation;

•  Optimal up to 20psf snow, 
150mph winds.

www.rbisolar.com

SEE AD ON PAGE 20

AIMS Power
Product: Universal Ground & Pole Solar 
Mounts and Brackets

Application: Ground-mount, pole-mount, 
and carports

Angle: 20° to 45°

Material: Steel, aluminum

Pre- or Post-assembly: Pre- and post-
assembly available

Certifications/Approvals: Wind, snow, 
structural

Warranty:  10-year warranty

Key Features: 

•  Ground and pole mounts, carports, 
and brackets available;

•  Easy to install, some parts are pre-
assembled;

•  Universal and fits any panel;

•  Built with durable steel, aluminum, 
and stainless steel parts and 
hardware;

•  Adjustable angles.

www.aimscorp.net

IronRidge 
Product: IronRidge Flush 
Mount System

Application: Roof, ground-
mount, residential, commercial

Angle: all angles

Material: Galvanized steel, 
aluminum

Pre- or Post-assembly: Pre- 
and post-assembly

Certifications/Approvals: 
UL2703 Listed

Warranty: 25-year warranty

www.ironridge.com

30 MARCH•APRIL2020   ///   www.nacleanenergy.com

Because flat roofs are never flat

http://www.everest-solarsystems.com
http://www.ecolibriumsolar.com
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http://www.rbisolar.com
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EJOT Fastening Systems, L.P. 
Product: EJOT Solar Flashing

Application: Ground-mount

Angle: Sloped roofs 

Material: Aluminum

Pre- or Post-assembly: Pre-assembly

Certifications/Approvals: 100% IBC 
compliant, IAMPO ER0308

Warranty:  10-year warranty

www.ejot-usa.com

SnapNrack Solar 
Mounting Solutions 
Product: RL Universal System

Application: Roof-mount

Angle: 0° to 90°

Material: 6000 Series Aluminum, 
stainless steel, galvanized steel, and 
aluminum flashing

Pre- or Post-assembly: Post-
assembly

Certifications/Approvals: UL 
Standard for Grounding/Bonding, Class 
A Fire Rating Type 1 & Type 2 Modules, 
UL Certified Modules, Stamped 
Structural Engineering Reports

Warranty:  25-year limited product 
warranty

www.snapnrack.com

DCE Solar 
Product: Contour Long Span

Application: Ground-mount, ballasted, 
driven beam, or ground screw

Angle: 5° to 30°

Material: Galvanized steel structural 
members, stainless steel hardware

Pre- or Post-assembly: Pre- or post-
assembly of C-beams to angle braces 

Certifications/Approvals: UL 2703

Warranty: 20-year warranty

www.dcesolar.com

Roof Tech, Inc.
Product: RT MINI

Application: Self flashing roof-mount

Angle: Flush mounted, 0° to 45°

Material: Aluminum, stainless, and 
butyl

Pre- or Post-assembly: Pre- and 
post-assembly 

Certifications/Approvals: ICC ESR 
3575, PE Stamped Letters

Warranty: 25-year warranty

www.roof-tech.us
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All solar mounts work well on calm sunny days when there’s 
no wind, rain or snow blowing around. But for commercial 

solar arrays, you need a solar anchor that’s designed to 
handle the worst that Mother Nature can dish out! 

The new PowerGrip Universal 7 from OMG Roofing Products is designed 
to handle nature’s worst! 

It provides up to 2,000 lbf of shear strength, 1,500 lbf of tensile strength 
as well as the ability to withstand compressive loads of up to 2200 lbf*.   
In addition, it’s compatible with every type of commercial roofing system, 
easy-to-install, and helps reduce ballast while providing a secure 
watertight connection directly to the roof deck or structural members. 

So next time you’re looking for superior performance in a commercial 
solar anchor, look beyond those sunny day mounts, and consider the 
PowerGrip Universal 7 instead. When the next storms blow in, you’ll be 
glad you did!

*Third party test report is available from OMG Roofing Products.

OMG PowerGrip™ is a trademark of OMG, Inc. Copyright © 2019 OMG, Inc. All rights reserved.

800.633.3800
www.OMGRoofing.com

Superior productivity. 
  Superior performance.

     Meet PowerGrip Universal 7 
   One of the strongest solar anchors  

 in the industry!

For the latest PowerGrip anchor information

 and samples, please contact Kevin Kervick at 

kkervick@omginc.com or call 800.633.3800 x1217.

Mother Nature!
Bring It On 

http://www.ejot-usa.com
http://www.snapnrack.com
http://www.dcesolar.com
http://www.roof-tech.us
http://www.nacleanenergy.com/u/5e5c3131d4ec2


TerraGen Solar
Product: TGR flat roof mounting system

Application: Flat roof

Angle: Custom

Material: Steel, aluminum

Pre- or Post-assembly: Custom

Warranty: Custom

www.terragensolar.ca

SEE AD ON PAGE 31 SEE AD ON PAGE 37

Solar Connections International
Product: PowerMount Adjust

Application: Roof-mount 

Material: Aluminum

Certifications/Approvals: 3rd Party Uplift/
Shear Reports

Warranty: 25-year limited warranty

Key Features: 

•  Features the aptitude to adapt to 
ribbed panels that range in widths 
from 0.75" to 3.00";

•  Eliminates the need for multiple SKUs, 
simplifying order placement and 
installation experience;

•  Features pre-applied EPDM on the 
PowerWings to provide a watertight 
seal with four points of attachment;

•  This system includes the PowerMount 
Adjust Bracket, (2) PowerWings, four 
stainless steel fasteners with EPDM 
washers, and an M8 serrated flange 
bolt.

www.solarconnections.com

SEE AD ON PAGE 36

S-5! 
Product: S-5-PVKIT 2.0

Application: Roof-mount, standing seam, 
and exposed fasten (trapezoidal and 
corrugated)

Angle: Flush to roof

Material: Aluminum 6061 T6

Pre- or Post-assembly: Either pre- or 
post-assembly

Certifications/Approvals: ANSI UL 2703 
listed (module mounting), ETL UL1703 
(grounding/bonding)

Warranty: 25-year manufacturer’s 
warranty against manufacturer defect

Key Features: 

•  Lowers system weight;

•  Reduces logistics and shipping 
inconvenience;

•  Quick install time and limited labor 
requirements.

www.s-5.com

OMG Roofing Products
Product: PowerGrip Universal 7

Application: Roof-mount

Material: Heavy duty cast aluminum

Warranty: Through roof system 
manufacturer

Key Features: 

•  Reduces or eliminates ballast in commercial 
solar racking systems;

•  Redundant design of base and cover plate for 
waterproofing;

•  Transfers load to the structural roof deck and 
does not require membrane welding;

•  Compatible with all commercial roofing 
systems;

•  Very strong, providing up to 2051lb/f of tensile 
strength, 158 lb/f of shear strength, and 
2214lb/f of compressive strength.

www.outofthestoneage.com

Shanghai Chiko Solar Technology Co., 
Ltd.
Product: Composition flashing 
hook

Application: Asphalt roof

Angle: Flush to roof

Material: Aluminum (mill/black 
finish)

Pre- or Post-assembly: Pre-
assembly

Certifications/Approvals: UL, 
Intertek

Warranty: 25-year material and 
manufacturing warranty

www.chikosolar.com

solar product spotlight: racking & mounting

C-Port 
Product: C-Port Rooftop Pipe Supports

Application: Roof supports for solar 
racking and conduit

Angle: Full range

Material: Recycled rubber and galvanized 
strut

Warranty: 10-year warranty

www.c-port.net
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www.ftcsolar.com 1-866-FTC-Solarinfo@ftcsolar.com
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SEE AD ON PAGE 50 SEE AD ON PAGE 30

Zilla Corporation
Product: Zilla Double Stud XL Flashing 
Assembly

Application: Roof-mount

Angle: Flush mount on comp shingle roofs

Material: SS stud, aluminum nut, aluminum 
flashing, galvanized base plate

Pre- or Post-assembly: Post-assembly 
using 3/8" hex drive socket

Certifications/Approvals: Passed 3rd 
party testing for roof flashings in accordance 
with AC 286 evaluation standards using the 
methodology of UL 441

Warranty: 25-year limited product warranty

Key Features: 

•  Attaches to decking, eliminating time 
to locate rafters, rafter splits, shingle 
cutting, and caulking;

•  Features install method of attachment 
first, flashing second, and waterproof 
seal third, providing three layers of 
patented waterproof protection;

•  Reduces training and time spent on 
the roof up to 50% or more and allows 
arrays to be specifically located;

•  Is compatible with Zilla roof top 
mounting systems and most other 
racking systems;

•  Made in the USA.

www.zillarac.com

AceSolar
Product: Solar Snap Family of Products

Application: SSMR, asphalt, membrane

Angle: Varies

Material: Aluminum

Pre- or Post-assembly: Post-assembly 

Certifications/Approvals: UL Listed

Warranty: 20-year warranty

Key Features: 

•  Adaptive Solar Racking System 
designed to work with any of their 
SSMR clamps and MCP (Membrane 
Coated Plate);

•  Uses their fully-assembled, non-
penetrating Ace clamps;

•  Easy assembly, just snap-in pre-
assembled components along the rail 
and secure;

•  Fully-assembled component groups 
get installers off the roof faster;

•  Cross-platform system adapts to all 
roof types creating less inventory to 
maintain.

www.aceclamp.com
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SunModo Corp.
Product: NanoMount

Application: Composite shingle 
and rolled asphalt, rafter and 
decking

Material: High grade aluminum, 
304 stainless steel hardware

Pre- or Post-assembly: Only 2 
pre-assembled components 

Warranty: 25-year warranty

www.sunmodo.com

Nuance Energy Group, 
Inc. 
Product: Osprey PowerPlatform, Osprey 
PowerRack

Application: Ground-mount racking with 
earth anchor foundations

Angle: Available from 15˚ to 45˚ 

Material: G90 - G235 galvanized steel

Pre- or Post-assembly: Pre-assembled 
from factory, field installation with 
handheld tools

Warranty: 25-year warranty

Certifications/Approvals: CPP Wind 
Tunnel tested, UL 2703

www.nuanceenergy.com

Magerack Corporation
Product: MageBracket

Application: Angle-adjustable 
rib mounting bracket for R-panel 
trapezoidal or corrugated metal roofs

Material: Aluminum

Angle: Pitched

Pre- or Post-assembly: Pre-
assembly

Warranty: 25-year product warranty

www.magerack.com

SEE AD ON PAGE 21

QuickBOLT
Product: QB2 with Microflashing

Application: Roof-mount

Material: Stainless Steel backed EPDM 
Washer and Stainless Steel L-Foot

Angle: 90°

Pre- or Post-assembly: No assembly 
required 

Certifications/Approvals: UL Certified, 
Tensile, Load, and Water Testing (ASTM 
E331 and E2124)

Warranty: 25-year warranty

Key Features: 

•  The QB2 has passed all water tests 
without sealant;

•  The QB2 is comprised of Microflashing, 
an L-Foot, and a Dual Drive Shoulder 
Screw, no nuts are needed to tighten 
and secure the L-Foot;

•  Once the Dual Drive Shoulder Screw 
is secured, the Microflashing is 
compressed;

•  The new Dual Drive Shoulder Screw 
design can be driven using a standard 
1/2" Hex Nut Setter or a 6mm Hex 
Driver.

www.quickbolt.com

SEE AD ON PAGE 39

Solar FlexRack 
Product: G3P-X

Application: Ground-mount

Angle: 5° to 45°

Material: Galvanized steel

Pre- or Post-assembly: Pre- and post-
assembly

Certifications/Approvals: UL2703

Warranty: 20-year warranty

Key Features: 

•  All steel construction;

•  Built-in adjustability and tolerances to 
accommodate up to 20% slope (east-
west);

•  Adaptable to any pile solution;

•  Integrated bonding and wire 
management;

•  Available in portrait or landscape and 
UL2703 certified.

www.solarflexrack.com
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Atlantic Clean Energy Supply 
Product: AR10-2 Rail-less Racking 
system

Application: Roof-mount

Angle: Up straight 

Material: 304 stainless steel 
aluminum

Pre- or Post-assembly: Pre-
assembly

Certifications/Approvals: UL

Warranty:  10-year warranty

www.atlanticces.com

SEE AD ON PAGE 27

SEE AD ON PAGE 30

Sollega, Inc.
Product: Sollega Universal Slide-on Clamp

Application: Flat-roof (for use with Sollega 
FR510 commercial flat roof ballasted/hybrid 
racking system)

Material: Stainless steel

Certifications/Approvals: UL 2703

Key Features: 

•  Universal clamp works with all framed 
modules;

•  No tool required for installation, 
simply pull on and the teeth bite into 
aluminum;

•  Ships on Sollega FR510 ready to 
install; 

•  Available Q2 2020.

www.sollega.com

OMCO SOLAR
Product: Field-Fast Fixed-Tilt 
Mounting System

Application: Ground-mount, utility-
scale

Angle: 5° to 45° 

Material: Galvanized U.S. Steel per 
ASTM A653 latest edition

Pre- or Post-assembly: Pre-
assembly

Certifications/Approvals: UL 
2703

Warranty: 20-year limited warranty

Key Features: 

•  The bill of materials for each project typically 
consists of 5 to 7 pre-assembled components 
for ease of installation;

•  A team of 3 installers can build up to 8 Field-
Fast tables per hour;

•  Costs less at every stage of construction, 
including logistics, staging, installation, 
permitting and more;

•  Factory-direct, which means OMCO can 
deliver mounting systems to a project site 
with very minimal lead-time;

•  4 strategically located US manufacturing 
plants (AZ, AL, OH, and IN) reduce lead time 
and freight costs for any project.

www.omcosolar.com

SunWize Power & Battery
Product: Large Format Side of Pole Mounts

Application: Side-of-pole mount

Angle: 15° to 60°

Material: Aluminum with stainless steel 
hardware

Pre- or Post-assembly: Post-assembly 

Warranty: 1-year warranty

Certifications/Approvals: Certified up to 
140MPH Wind Speeds per IBC 2012,  ASCE 
7-10, Zones B & C

www.sunwize.com

AEROCOMPACT, Inc.
Product: CompactGround G

Application: Ground-mount

Angle: 10°, 15°, 20°

Material: Aluminum EN AW 6060 T64, 
module mid-clamps aluminum EN AW 6063 
T66, stainless steel screws, galvanized 
stainless steel ballast trays

Pre- or Post-assembly: Pre-assembly

Certifications/Approvals: TUV certified, 
conforms to UL 2703, Wind tunnel tested

Warranty: 25-year limited warranty

www.aerocompact.com
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"SOLAR SLATE PLATE"
attach solar panels on your slate roof while 

respecting its beauty & intergrety.

TM

BENEFITS INCLUDE:
• Slate Removal not required
• Built-in slate hook
• 1 hour fire rating
• Compatible with most mounting systems
• Reduce installation cost
• Made in the USA

CALL TODAY FOR A FREE CONSULTATION 
781-870-7570

WWW.SOLARSLATESOLUTIONS.COM

SOLAR SLATE SOLUTIONS
77 Alexander Road, Suite 14

Billerica, MA 01821

"SOLAR SLATE PLATE"
This revolutionary new product allows you to 
attach solar panels on your slate roof while 

respecting its beauty & intergrety.

Slated for SolarTM

BENEFITS INCLUDE:
• Slate Removal not required
• Built-in slate hook
• 1 hour fire rating
• Compatible with most mounting systems
• Reduce installation cost
• Made in the USA

CALL TODAY FOR A FREE CONSULTATION 
781-870-7570

WWW.SOLARSLATESOLUTIONS.COM

SOLAR SLATE SOLUTIONS
77 Alexander Road, Suite 14

Billerica, MA 01821

"SOLAR SLATE PLATE"
attach solar panels on your slate roof while 

respecting its beauty & intergrety.

TM

BENEFITS INCLUDE:
• Slate Removal not required
• Built-in slate hook
• 1 hour fire rating
• Compatible with most mounting systems
• Reduce installation cost
• Made in the USA

CALL TODAY FOR A FREE CONSULTATION 
781-870-7570

WWW.SOLARSLATESOLUTIONS.COM

SOLAR SLATE SOLUTIONS
77 Alexander Road, Suite 14

Billerica, MA 01821
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SunEarth
Product: RexRack

Application: Roof-mount, ground-
mount

Angle: 20° to 60° from horizontal

Material: Corrosion resistant 
6063-T6 anodized aluminum and 
AISI 304 stainless steel

Pre- or Post-assembly: Post-
assembly

Warranty: 5-year finish warranty, 
10-year parts warranty

www.sunearthinc.com

Polar Racking
Product: PRG: Flat ballasted rooftop 
racking

Application: Rooftop

Angle: 5°, 10°, 15° 

Material: Galvanized steel

Pre- or Post-assembly: Post-assembly

Certifications/Approvals: UL 2703

Warranty: 10- to 20-year warranty

www.polarracking.com

Opsun Systems, Inc. 
Product: SunRail Bifacial

Application: Rooftop, 
ground-mount, wall-mount

Angle: 5° to 30°

Material: Aluminum

Pre- or Post-assembly: 
Pre-assembly in option

Certifications/
Approvals: UL 2703

Warranty: 20-year warranty

www.opsun.com

SEE AD ON PAGE 40 SEE AD ON PAGE 33

Kinetic Solar
Product: K-Rack

Application: Pitched-roof

Angle: Flush, 10°, 15°, 20°

Material: Aluminum

Pre- or Post-assembly: Some pre-
assembly required

Certifications/Approvals: UL 2703, LTR-
AE-001-2012

Warranty: 20-year warranty

Key Features: 

•  All components can be installed using 
the same 1/2" drive socket;

•  100% watertight flashing;

•  Robust, premium design;

•  Low watt price;

•  Optional rodent protection, 
microinverter mounts, and shared rail 
mounting datums.

www.kineticsolar.com

Preformed Line Products
Product: Power Rail P14, UD, LD, and MD

Application: Commercial roof and structure 
mounting

Angle: Tilt options available

Material: Marine-grade aluminum

Pre- or Post-assembly: Patented, 
preassembled RAD clamps

Warranty: 10-year warranty

Certifications/Approvals: UL 2703

Key Features: 

•  Long Spans/Cantilevers for fewer roof 
penetrations;

•  Eliminates need for secondary support 
structures;

•  Rail profile options to optimize span-
to-cost ratio’

•  Built-in cable channel;

•  Single tool assembly;

•  Patented lock-in-place bolt, and 
mounting support options.

www.preformed.com
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ProteaBracket™ & PVKIT™ 2.0
ProteaBracket can be used for rail mounting or 
“direct-attach” with S-5! PVKIT 2.0

The Right Way!™ | (888) 825-3432 | www.S-5.com

PVKIT™ 2.0 
FEATURES & BENEFITS

• Pre-assembled components save time and money
• Versatile:  same kit for most module thicknesses
• Only one tool needed for installation
• Installs with module, reducing lay out time
• All non-corrosive aluminum and stainless steel
• Single-piece EdgeGrab installs with ease
• Added slots for wire 
• Low  hardware provides  clean 
• Available in black by special order
• 1″ gap between modules, allowing load reduction per ASCE-7
• UL 2703 Listed
*visit www.s-5.com for details on our warranties

ProteaBracket™
FEATURES & BENEFITS

• 34% lighter – saves on shipping
• Stronger L-Foot™
• Load-tested for engineered application
• Corrosion-resistant materials
• Adjustable – Fits rib  up to 3″
• Peel-and-Stick prevents accidental shifting during 

installation
• Fully pre-assembled
• 25-year warranty*
• Now made in aluminum

S-5-6/13-Solar-Text-Ad-halfpage-ad-01.indd   1 8/5/19   12:48 PM
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SolarStrap 
Product: Non-penetrating non-ballasted 
racking

Application: Flat roof

Angle: 0°, 5°, 10°, 15°, 20°

Material: Marine grade aluminum

Pre- or Post-assembly: Pre- or post-
assembly

Certifications/Approvals: ICC ESR, UL, 
LA RR, RWDI

Warranty: 25-year warranty

www.solarstrap.com

Orion Solar Racking
Product: Orion's Belt Mount Solution

Application: Ground-mount, commercial, 
roof-mount

Angle: 0° to 15°

Material: Galvanized Steel

Pre- or Post-assembly: Pre-assembly

Certifications/Approvals: DSA 
Approved, UL 2703, UL1703, Firerated

Warranty: 25-year warranty

www.orioncarports.com

SEE AD ON PAGE 13

PVH 
Product: Solarfix Fixed-Tilt

Application: Utility-scale

Angle: Depends upon the project

Material: Magnelis hot-dipped galvanized 
steel per ASTM A125 or ISO 1461

Pre- or Post-assembly: Post-assembly

Certifications/Approvals: CE

Warranty: 25-year warranty

Key Features: 

•  Compatible with all modules 
including bifacial;

•  Cost-effective;

•  No maintenance required;

•  Adaptable to any site conditions 
including extreme winds and high 
snow load;

•  Robust.

www.pvhardware.com

SEE AD ON PAGE 35

Solar Slate Solutions 
Product: Solar Slate Plate

Application: Roof-mount

Angle: 90°

Material: Proprietary Modified Copolymer

Pre- or Post-assembly: Post-assembly

Warranty: 20-year warranty

Key Features: 

•  Takes only 4 minutes to install;

•  Doesn’t require slate removal;

•  Order direct from website;

•  Kits come in boxes of 20 mounts;

•  Local training offered at cost.

www.solarslatesolutions.com

KB Racking
Product: AnchorRack

Application: Eliminates rooftop 
ballasting for weight-challenged 
roofs

Material: 3000 Series aluminum

Pre- or Post-assembly: 2 pre-
assembled components for rapid 
installation

Certifications/Approvals: 
Conforms to UL STD 2703. 
Certified to ULC/ORD STD 
C1703

Warranty: 25-year standard 
product warranty, extended 
warranty available

www.kbracking.com
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solar product spotlight: solar structures & carports

Solar power carports and structures take full advantage of large areas, such as parking lots, for the 
purpose of producing electricity while, at the same time, providing shade and a covered area for 
users. Gaining popularity over recent years, these solar structures are ideal for generating renewable 
power without sacrificing valuable real estate. The following listing offers details about some of the 
more popular options available on the market today. 

Solar Structures Solar Structures 
& Carports& Carports

Structural Solar LLC
Product: Solar Carports, canopies, 
pavilions, ground-mounts 

Roof Inclination: 0° to 25°

Height Clearance: Unlimited

Depth: up to 60'

Space-to-Column ratio: Columns typically 
on 27' centers

Configuration: All types

Options: Architectural options, roofing, 
lighting, charging stations

EV Charging: Yes

Panel Type: All types of modules including 
bi-facial frameless modules in water 
management system

Power Generated: No limit

Certifications: AISC certified fabrication 
and coating

www.structuralsolar.com

Poly-Tex Solar
Product: Solar parking structure

Roof Inclination: 0° to 30°

Height clearance: Based on customer and 
code requirements

Depth: Unique to each configuration

Configuration: Wide variety of custom 
designs available for parking ramps and 
parking lots

Options: Hot-dip galvanizing, field painting

EV charging: Easily incorporated

Panel type: Poly-Tex will design and 
engineer to any panel size

Power Generated: Based on the module 
type and PV layout. Poly-Tex will design 
and engineer to current footprint or required 
system size

Certifications: Licensed engineer, certified 
welders, and over 30 years of experience in 
structural design and manufacturing

www.poly-texsolar.com

SEE AD ON PAGE 29 SEE AD ON PAGE 33

RBI Solar
Product: CP-G

Roof Inclination: Any

Depth: Varies 

Space-to-Column ratio: Varies

Configuration: Any

Options: Water management (decking, 
gutter, downspout), painted/epoxy 
coated finish, facia trim, snow/ice 
guard, raised columns

EV charging: Yes

Panel type: Compatible with all 
commercially available module type

Power Generated: Varies

Key Features: 

•  Customizable layout dependent 
on existing garage structure;

•  Flat, low-slope, louvered, or East/
West module orientation designs.

www.rbisolar.com

Preformed Line Products
Product: Solar Carport

Roof Inclination: 0˚, 5˚, and 10˚ tilt options, 
positive or negative

Height clearance:

Depth: 

Space-to-Column ratio: Columns span 
two parking spaces wide

Configuration: Designs for single or double 
rows of cars

Options: 

EV charging:

Panel type:

Power Generated:

Certifications: 30psf Snow and 120mph 
Wind (ASCE 7-10)

Key Features: 

•  Six main components – no on-site 
welding;

•  Purlin extensions adjust to any width 
module;

•  Bottom access clamping eliminates 
working above modules;

•  Foundation design, engineering, and 
layout provided;

•  Shared module clamps – up to 50% 
fewer clamps.

www.preformed.com
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Kern Solar Structures’ Solar CarPorT™ 
System is a premium grade commercial 
carport manufactured using structural 
steel, and can be installed in 3-5 days.

627 Williams Street  
Bakersfield, CA 93305  
kernsolarstructures.com 

Contact Us

Solar CarPorT™ SystemSolar CarPorT™ System

Tier 1 Commercial Carport

P: 661.912.0560
F: 661.869.1269
E: solar@kernsteel.com

http://www.structuralsolar.com
http://www.poly-texsolar.com
http://www.rbisolar.com
http://www.preformed.com
http://www.nacleanenergy.com
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solar product spotlight: solar structures & carports

Scarlet Solar
Product: TiltPort, a solar-tracking carport

Roof inclination: from -30° to +30°

Height clearance: 9', 11', 14', or more 
upon request

Depth: 10 car size, several options available 

Space-to-Column ratio: Spacing between 
columns can be set from 27' to 43'

Configuration: Several optional available

Options: Waterproof / non-waterproof, 
bifacial panels, customizable

EV charging: Can be added

Panel type: Panel agnostic

Power Generated: Up to 2300KWh/Kw, up 
to 103,500KWh per year

www.scarlet.red

Skyline Solar of AZ
Product: Solar Carport Structures

Roof Inclination: 0° to 15°

Height clearance: 7' to 25'

Depth: 10' to 50' 

Space-to-Column ratio: 2:1 to 6:1

Configuration: Landscape or portrait

Options: Single or double cantilevered, 
double post and beam, straight or tapered 
beams, exposed piers, deck, painted or 
galvanized

EV charging: Charging station can be 
attached to the columns

Panel type: Specified by integrator

Certifications: AISC Certified fabrication 
shop, OSHA Certified / CPR trained crews, 
Certified field welders

www.skylinesteelincaz.com

SEE AD ON PAGE 7 SEE AD ON PAGE 40

Baja Carports
Product: Full Cantilever T w/ bolted 
connections

Roof Inclination: Roof tilt angle of 5° to 
15°

Height Clearance: 7' to 25' engineered 
clearance

Depth: Covers two rows of parking, 
provides maximum vehicle clearance and 
maximum space coverage

Space-to-Column ratio: 2:1 typical with 
4:1 max

Configuration: Pre-fabricated galvanized 
steel with bolted connections, purlins 
directly attached to beams. No additional 
racking system required

Options: Tapered or straight beams, wide-
flange (W beam) or structural steel [HSS] 
columns, trim fascia, and can be painted 
on-site. Additionally, the Full Cantilever 
T is compatible for accessories (installed 
by others), EV stations, and LED lights. 
Its columns can be acceptable for either 
wrapped columns or concrete bollards

Panel type: Neutral, can design 
engineered to any panel size

Power generated: Based on module 
vendor selection, orientation (portrait 
or landscape), and location. Baja can 
accommodate proposed PV layout 
specifications and improved integration

Certifications: Licensed (registered) 
general contractor. Licensed (registered) 
engineers. Baja Carports has the 
credentials to work in all 50 states

Key Features: 

•  Covers two (2) rows of parking, 
provides maximum vehicle 
clearance and maximum  
space coverage;

•  Engineered to meet live loads up to 
60psf and wind speeds to 160mph 
per local jurisdiction building codes;

•  Maximizes solar panel production 
and coverage in either portrait or 
landscape to achieve and meet 
property’s project’s needs;

•  All steel components are pre-
fabricated for fast assembly and 
installation on-site;

•  Custom engineering allows for 
compatibility with all solar panel 
sizes and manufacturers.

www.bajacarports.com

Kinetic Solar
Product: Solar Awning

Roof Inclination: 60°

Height Clearance: Variable

Depth: Variable

Configuration: Awning

Panel Type: Most 60- and 72-cell panels

Power Generated: Variable

Key Features: 

•  Steep angle prevents heavy snow 
buildup;

•  Single piece frame installs quickly;

•  Uses standard Rapid Rail and 
mounting hardware;

•  Generate power while providing 
shade to existing windows or doors.

kineticsolar.com
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solar product spotlight: solar structures & carports

Inovateus Solar
Product: Solar Carport

Roof inclination: 7°

Height clearance: 14' 6"

Space-to-Column ratio: 18'

Configuration: East/West Facing 
V-Shaped

Options: Architectural options, 
roofing, lighting

EV Charging: Available

Panel type: Canadian Solar 
including bi-facial frameless

Power generated: 15516 MWh/
year

www.inovateus.com

ParknShade
Product: Solar carports and solar 
canopies

Roof inclination: 0° to 15°

Height clearance: 9' typical, 30' 
maximum

Depth: up to 90'

Space-to-Column ratio: 18' - 36'

Configuration: Portrait or 
landscape

Options: Sheet metal roofing

EV charging: Can be designed in

Panel type: Any standard 
aluminum framed module

www.parknshade.com

M Bar C Construction
Product: Design/Build Solar Carports 
and Canopies

Roof Inclination: 0 to 7°

Options: Module installation, underside 
decking, top side decking, concrete 
bollards, paint, hot dip galvanizing, 
aesthetic features

EV charging: Optional

Panel type: Any 

Panel type: Based on project size

Certifications: General Contractor, 
Structural Steel Contractor, Certified 
Welders

www.mbarconline.com

Quest Renewables
Product: QuadPod solar canopies

Roof Inclination: 0° to 10° tilt

Height Clearance: 9' to 16'

Depth: 14' to 46'

Space-to-Column ratio: 10 spaces per column

Configuration: Long span, double cantilever, 
parking garage

Options: Battery storage, inverter mounting, 
lighting, marine environment coating, water 
capture, snow retention

EV Charging: Yes

Panel Type: All panel types

Power Generated: Varies based on panels 
selected, site specific

Certifications: UL 2703 Bonding and 
Grounding

www.questrenewables.com

SEE AD ON PAGE 38

Kern Solar Structures
Product: Solar CarPort

Roof Inclination: 2°, 5°, 7°

Height clearance: 10' to 15'

Depth: 20' to 40'

Space-to-Column ratio: 2:1, 3:1, 4:1

Configuration: Single, double, inverted 
cantilever

Options: Custom options available

EV charging: Compatible with any charger

Panel type: Any full frame panel with a 
height of 35mm to 48mm

Power Generated: Varies

Certifications: UL 2703, UL-467 bonding

Key Features: 

•  Structure installation takes 3-5 days 
with a 3-5 man crew;

•  Modular design to fit any site;

•  Highly customizable with coatings, 
accessories, lighting, and branding 
options;

•  Designed for 30+ year lifetime;

•  Manufactured in the US, using 100% 
solar energy and 88% recycled 
structural steel.

www.solar.kernsteel.com
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solar product spotlight: tracking systems

An advanced mounting system for photovoltaic panels, solar trackers maximize the sun’s energy by 
tracking its progress across the sky. Versatile enough to provide highly efficient solutions for both 
large and small projects, solar trackers can generate more electricity in the same area as their fixed-tilt 
counterparts. Below, we explore some of the solar tracking systems available on the market today. 

Tracking Tracking 
SystemsSystems

SEE AD ON PAGE 25 SEE AD ON PAGE 39

Soltec
Tracker Name: SP7 Single-Axis Tracker

Type of Tracker: Horizontal single-axis

Drive System: Enclosed slewing drive, 
DC motor

Tracker Length: 147' 12" (45.1m)

Tracker Height: 12' 12" (3.95m)

Pile Count: 7 piles per 90 modules

Modules per Row: 90

Module Mount: Omega rails with 
cinches, rivets, or bolts

Slope Tolerance: n/s 17%; e/w unlimited

Tracking Range: 120° + 

Standard Configuration: 2 x 45

Preventative Maintenance Required: 
Yes

Tracker Power Consumption: 249kwh/
MW-year

Certifications: UL 3703, IEC 62817, EN 
1090, IEC 61326-1

Key Features: 

•  Limited shadowing, high bifacial 
performance;

•  Best captures early and late day 
bifacial potential;

•  No special parts or installation 
operations;

•  All other Soltec’s SF7 cost-
effectiveness features included.

www.soltec.com

Solar FlexRack
Tracker Name: TDP 2.0

Type of Tracker: Single-axis

Drive System: Slew drive (2.0) and actuator 
(1.0)

Pile Count: 6.panels per post

Modules per Row: 90 

Module Mount: Rails (direct bolt)

Slope Tolerance: 10% (2.0), 10% (1.0)

Tracking Range: +/- 55° (2.0), +/- 45° (1.0)

Standard Configuration: 1x90 , 1x84, 1x72, 
1x81 (2.0) 1x54, 1x60, 1x52, 1x36 (1.0)

Preventative Maintenance Required: None

Tracker Power Consumption: 31kWh per 
tracker/year 

Certifications: UL 2703

Key Features: 

•  More modules per row (up to 90);

•  Rotational range of 110° (± 55°);

•  Optimized for 1000V and 1500V 
modules;

•  Low per-unit fixed costs for BOS 
savings and more;

•  Available with Self-Powered Option for 
crystalline and thin film solar modules.

www.solarflexrack.com

SEE AD ON PAGE 42

Deger Canada
Tracker Name: Deger S100-PF-DR

Type of Tracker: Single-axis, dual-axis

Drive System: Maintenance free rotary drive

Tracker Length: 2 x 137.5ft (41.91m)

Tracker Height: 6.6ft (2m)

Pile Count: 9

Modules per Row: 84

Module Mount: Rails, clamps

Slope Tolerance: 10°

Tracking Range: 50°, 70°

Standard Configuration: Portrait

Preventative Maintenance Required: None

Tracker Power Consumption: 6kWh/year

Certifications: CE, UL

Key Features: 

•  DEGER manufactures a large product 
portfolio of single and dual-axis solar 
tracking systems;

•  The “Maximum Light Detection” or MLD 
sensor constantly aligns the connected 
solar modules to the point that provides 
the greatest energy yield;

•  Since 1999, DEGER has more than 
100,000 projects implemented in over 
64 countries.

www.degercanada.com

SEE AD ON PAGE 32

FTC Solar
Tracker Name: Voyager

Type of Tracker: Single axis tracker

Drive System: Slew drive

Tracker Length: 197ft (60m)

Tracker Height: 6.2ft (1.9m)

Pile Count: 7 piles per row, 175 per MW

Modules per Row: 120

Module Mount: Rails

Slope Tolerance: N/S 17.5% E/W is 
terrain following

Tracking Range: +/-60°

Standard Configuration: 2P

Preventative Maintenance Required: 
None

Tracker Power Consumption: All 
self-powered except Zone controller: 
55KWh/year

Certifications: UL 2703, UL 3703, IEC 
EC 62817

Key Features: 

•  Low installed cost with 60% fewer 
posts;

•  Optimized bi-facial performance;

•  Design flexibility, 20 to 60 GCR;

•  Reliable self powered drive and 
control system, 3 day autonomy.

www.ftcsolar.com

Sustainable Energy Management Systems, LLC 
Tracker Name: HSAT7200

Type of Tracker: Horizontal Single Axis

Drive System: Linear Actuator

Tracker Length: 26.82ft (8.175m) per section

Tracker Height: 6ft (2m)

Pile Count: 1pile per 12 modules

Modules per Row: 288

Module Mount: Rails, Dual Clamp

Slope Tolerance: N to S 15%

Tracking Range: +/-50°

Standard Configuration: Landscape

Preventative Maintenance Required: None

Tracker Power Consumption: 14kWh per 
Actuator

www.reflectivesolartracker.com
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solar product spotlight: tracking systems

NEXTracker
Tracker Name: Gemini

Type of Tracker: Single-axis tracker

Drive System: Distributed drive system

Tracker Height: 6'2" to 8'2" (1.9m to 2.5m)

Modules per Row: 112-120 modules, 
depending on module string length

Module Mount: Self-grounding, electric tool-
actuated fasteners standard. Clamping system 
optional.

Tracking Range: ±50°

Standard Configuration: 2 in portrait. 4 x 1500 
strings per standard tracker. Partial length trackers 
available.

Tracker Power Consumption: Array powered: 
NX Integrated DC pre-combiner and power supply; 
AC powered: Customer-provided AC circuit

Certifications: UL 3703, UL 2703, IEC 62817

www.nextracker.com

AllEarth Renewables
Tracker Name:

Type of Tracker: Dual-axis

Drive System: GPS-based tracking powered 
by a hydraulic power unit

Tracker Length: 20' to 25' (6.09m to 7.62m), 
depending on tracker model and panels used

Tracker Height: 18' to 20' (5.48m to 6.09m), 
depending on tracker model and panels used

Pile Count: Simply supported on a single 
mono-pole

Modules per Row: 20 or 24 panels total

Module Mount: Rail and clamp system

Slope Tolerance: Maximum 10% grade

Tracking Range: Yaw range 0° to 360°. Tilt 
range 0° horizontal to 60° off horizontal

Standard Configuration: 4 columns x 5 
rows, or 4 columns x 6 rows, depending on 
tracker model. Panels in landscape orientation

Preventative Maintenance Required: 
Greasing main gear every 3 years, hydraulic 
fluid change every 10 years. Annual inspection 
recommended

Tracker Power Consumption: 
Approximately 50kWh per year 

www.allearthrenewables.com

SEE AD ON PAGE 13 SEE AD ON PAGE 9

PVH
Tracker Name: Axone Duo

Type of Tracker: Horizontal single-axis with 
central driveline architecture in dual row

Drive System: Slew drive + DC motor

Tracker Length: Up to 210ft (64m)

Tracker Height: >= 3.3ft (1m)

Pile Count: 19 piles per 128 modules

Modules per Row: Up to 64 modules

Module Mount: Rails or clamps

Slope Tolerance: N-S: 14%, E-W: 
Unlimited

Tracking Range: +/- 60º

Standard Configuration: 1 module in 
portrait

Preventative Maintenance Required: Yes

Tracker Power Consumption: 0.2 KWh/
MW-year self powered

Certifications: UL3703, IEC62817

Key Features: 

•  Compatible with all modules including 
bifacial;

•  Fast installation with few moving parts;

•  Low maintenance with half the 
number of motors and controllers;

•  Certified against flutter by CPP wind 
tunnel testing;

•  High adaptability to irregular site 
conditions with short rows.

www.pvhardware.com

Valmont Utility
Tracker Name: Convert 
TRJ Single-Axis Tracker

Type of Tracker: Single-
axis

Drive System: Linear 
Actuation, Independent 
Row

Tracker Length: 100ft 
(30.5m)

Tracker Height: 5ft (1.5m) typical

Pile Count: Maximum 5

Modules per Row: 30

Module Mount: Rails with direct 
attachment or clamps, options based on 
module type, installation preference

Slope Tolerance: N-S: 8% standard, higher 
close tolerance available, E-W: Unlimited

Tracking Range: +/- 60º (120°)

Standard Configuration: 1 or 2 modules 
in portrait

Preventative Maintenance Required: 
Annual visual and physical sampling, 
electronic system checks

Tracker Power Consumption: Typically 
94kWh/MW per year

Certifications: UL2307, UL3703, TUV

Key Features: 

•  Short 30 module single string rows;

•  Provides more density in tougher 
terrain rigidity and site boundaries;

•  Stiff design engineered for dynamic 
forces;

•  One controller for 10 rows, no battery.

www.valmontutility.com

Scorpius Trackers, Pvt., Ltd.
Tracker Name:

Type of Tracker: Horizontal single-axis, tilted 
single-axis, dual-axis

Drive System: Linear actuators (array), gear 
motor drive (row)

Tracker Length: 360' (100m) (n/s row length)

Tracker Height: Up to 6' (1.8m)

Pile Count: Between 200 to 390, depending on 
configuration

Modules per Row: Up to 126

Module Mount: Clamps or bolts and washers

Slope Tolerance: e/w no limit, n/s 5%

Tracking Range: +/-60° in e/w

Standard Configuration: 2 or 1 up in portrait, 
2 or 4 in landscape

Preventative Maintenance Required: Not 
required

Tracker Power Consumption: self-powered

Certifications: Wind tunnel, Independent 
Engineers Certification

www.scorpiustrackers.com
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With the single-axis tracker from DEGER you 
can achieve yield increases of approx. 30%. 
An easy plug-and-play installation is realized 
by means of the stable supporting construction.

MORE THAN 100,000 PROJECTS IMPLEMENTED IN MORE THAN 64 COUNTRIES
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GP Joule
Tracker Name: PHLEGON

Type of Tracker: Horizontal single-axis tracker

Drive System: DC linear electrical actuator

Tracker Length: 139' (42.5m) to 195' (59.5m) 
per tracker

Tracker Height: 5'5" (1.7m) top of post; 11' 
(3.35m) at max tilt

Pile Count: 0.1 pile per module; average 310 
piles/MWdc

Modules per Row: Up to 84 modules per tracker

Module Mount: Rail, direct bolting

Slope Tolerance: 10° to 15° n/s

Tracking Range: -45° to +45° 

Standard Configuration: 3x4 landscape

Preventative Maintenance Required: None 
required

Tracker Power Consumption: 2-3MWh/yr/
MWdc

Certifications: CE, CSA, UL, RWDI

www.gp-joule.com

SEE AD ON PAGE 27

OMCO Solar
Tracker Name: OMCO Origin

Type of Tracker: Horizontal Single Axis

Drive System: 1 vertical slew drive per 
tracker with a 24V brushed DC motor

Tracker Length: Up to 400ft

Tracker Height: Customer and site 
dependent

Pile Count: Site dependent, but can be 
as low as 11 modules per pile

Modules per Row: Up to 120

Module Mount: 2 per module

Slope Tolerance: 8% N/S and 19% E/W

Tracking Range: 120°

Standard Configuration: 1 in portrait

Preventative Maintenance Required: 
Slew drive oil every 2 years

Tracker Power Consumption: Max 
power consumption is 600kwh/MW/year

Certifications: UL 3703, ASCE7-10

Key Features: 

•  Up to 120 modules per tracker;

•  No gaps over bearing posts and  
a single 3ft gap over drive post;

•  Minimal gaps between modules 
and at end of rows;

•  Any framed module with frame 
heights between 25mm to 50mm 
and up to 1.3m wide;

•  All structural components are 
manufactured in the USA by 
OMCO using USA steel.

www.omcosolar.com

SEE AD ON PAGE 29

RBI Solar, Inc.
Tracker Name: Sunflower

Type of Tracker: Single-axis

Drive System: Drivetrain

Tracker Length: Customized for any layout

Tracker Height: Varies

Pile Count: 2 piles per 12 modules

Modules per Row: 120

Module Mount: Purlin attachment

Slope Tolerance: 10%

Tracking Range: +/- 55°

Standard Configuration: 1-high portrait

Preventative Maintenance Required: See 
O&M guide

Tracker Power Consumption: Varies, AC 
and DC options available

Key Features: 

•  One size foundation throughout the array;

•  Undulating slope tolerances up to 10% 
reduces land acquisition and civil cos;

•  Lightweight, pre-assembled parts 
make for simple installation (no heavy 
equipment required);

•  Customizable row lengths up to 120 
modules, matching any string size or 
boundary constraints;

•  No dampeners required making for easy 
O&M access.

www.rbisolar.com

STI Norland
Tracker Name: STI-H250

Type of Tracker: Horizontal, single-axis, dual-row

Drive System: Rotative electromechanical 
actuator

Tracker Length: 196.85' (60m)

Tracker Height: 4.92' (1.5m)

Pile Count: 19 piles

Modules per Row: 60 (configurable)

Module Mount: Bolt, clamp, or rivet

Slope Tolerance: 15% N/S / 10% E/W

Tracking Range: 110° (+/-55°)

Standard Configuration: 1P

Preventative Maintenance Required: Annual 
check

Tracker Power Consumption: Powered from 
the grid (< 0.035Kwh/day), self-powered option 
available

Certifications: IEC 62817, UL2703 (in process)

www.stinorland.com

Stracker, Inc. 
Tracker Name: STracker S1A, B, C

Type of Tracker: Dual-axis

Drive System: All-electric patented slew drive-
core

Tracker Length: 24' x 27' array

Tracker Height: 20', 14' minimum ground 
clearance

Pile Count: (28) 72-cell

Modules per Row: 4

Module Mount: Steel rail and bolts

Slope Tolerance: 1%

Tracking Range: 220°

Standard Configuration: Landscape

Preventative Maintenance Required: 
Annual greasing

Tracker Power Consumption: 5000kwh/year

Certifications: UL Listing in progress

www.strackers.net
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SOLAR PILE DRIVER
Model MA1000

3030 North Rocky Point Dr. West
Suite 150    Tampa, FL 33607

Toll Free: 1-877-219-1962
info@iai-usa.com

International Attachments is the leading supplier of Demolition Equipment
for the USA and Canada. With Free Delivery in USA and a 3 Year Warranty on

all our products you will be sure we can help improve your job. 
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Ground screws are becoming the choice in foundation methods. They eliminate the need for 
concrete and allow foundations to be quickly set. The following highlights a variety of available 
options to suit different applications and soil conditions.

Ground Ground 
ScrewsScrews

SEE AD ON PAGE 39

SEE AD ON PAGE 45

SEE AD ON PAGE 3

Solar FlexRack 
Product: Ground Screw

Description: Solar FlexRack’s Ground 
Screw Solution is fast and easy to install. 
Concrete is not required and the systematic 
installation process is seamless, resulting in 
significant project cost savings.

Material: Galvanized steel

Thickness: 0.12" (3mm)

Length: Varies based on project

Flange Size: 2.99" (76mm)

Thread Pitch: 1.6" (40mm)

Thread Width: 3.8" (96mm)

Key Features: 

•  Reliable regardless of rocky or difficult 
subsoil conditions;

•  No refusals and associated 
contingency costs with piles in dense 
gravel, rocks, boulders, or ledges;

•  Low impact equipment can be used 
versus large, specialized equipment 
needed for other foundational 
solutions;

•  Telescopic upright extension allows 
for easy vertical adjustment so racks 
transition.

www.solarflexrack.com

WORD Rock Drills 
Product: Solar Drill Attachment

Description: The Solar Drill Attachment is 
a rock drilling attachment designed to be 
used for the installation of ground screws 
and anchors. This machine attaches to the 
customers existing skid steer providing a 
fast, efficient, and economical solution for 
solar installation.

Key Features: 

•  A rock drill at its core, the torque 
capabilities of this machine is 
optimized for challenging soil 
conditions;

•  Manufactured with a unique level 
of adaptability, this machine can be 
utilized in solar installations and other 
applications;

•  Can easily be outfitted to combat 
refusal holes;

•  Installation and drill training available 
for each machine.

www.wordrockdrills.com

APA Solar Racking 
Product: APA Ground Screw

Description: APA Ground Screws are 
manufactured for challenging solar sites. 
They use heavy wall tubing for the main 
shaft of the screw. The tips of the screw 
are forged, making them extremely 
hard to help penetrate into or pass by 
underground obstructions. The threads are 
welded with a patented automated welding 
process to provide a consistent and strong 
weld along the entire length of the thread. 
Ground screws come with a durable hot 
dipped galvanized coating to protect them 
from corrosion. 

Material: Hot-dipped, galvanized steel

Thickness: 0.137" to 0.157" (3.48mm to 
3.98mm)

Length: 47" to 85"

Flange Size: Various

Thread Width: 0.375" (9.5mm)

Thread Pitch: 1.5" to 2.0" (38.1mm to 
50.8mm)

Threads: 24 to 40

Key Features: 

•  A ground screw is a suitable 
foundation for rocky, hard pan, and 
caliche soils;

•  APA has ground screws between 2.5" 
and 4.5";

•  Can be used with tracking systems 
and other racking;

•  Available in multiple different lengths 
such as 40", 61", 73", and 85";

•  The Dual Tracking system screw is 
now available.

www.apalternatives.com
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solar product spotlight: ground screws

ECO Foundation Systems
Product: Ground screws

Description: Groundscrews are a replacement 
for concrete pier footings. They offer an 
extremely fast and strong foundation system 
in almost any substrate, including rock, and 
can be installed quickly, with racking being 
installed simultaneously. Double ground mount 
production with no increase in overhead.

Material: Hot dipped galvanized structural steel

Thickness: Sidewalls 0.12" to 0.20" (3mm - 
5mm) thick

Length: 3' to 10' (0.91m to 3.05m)

Flange Size: Various sizes depending on 
application

Thread width: 1/2" (1.27cm)

Thread Pitch: 2" (5.08cm)

Threads: 10 to 20

www.ecofoundationsystems.com

Ashman Ground Screw
Product: Ashman 78 Inch Heavy Duty 
Ground Screw Model: ASG - 7801

Description: The Ashman Ground Screw 
is manufactured to seamlessly install 
difficult projects, including foundations, 
constructions, solar arrays, street signage, 
and fencing. Their modern ground screw 
technology is fast and easy to install, with 
no digging or concreting required. 

Material: Hot-dipped galvanized steel

Thickness: 0.2" (5mm)

Length: 78" (198cm)

Flange Size: 8.6" (21.8cm)

Thread Width: 3" (7.6cm)

Thread Pitch: 35" (88.9cm)

Threads: 22

www.ashmangroundscrew.com

American Ground Screw
Product: Ground Screws & Helical Piles

Description: American Ground Screw 
solutions effectively anchor solar arrays 
without concrete footings. Their system 
of ground screws and helical piles are 
adaptable to any terrain and racking system, 
and are compatible with all static and 
tracking photovoltaic systems. 

Material: Q235B Steel

Surface Treatment: Hot-dipped galvanized 
ASTM123 75

Diameter: 50-450mm, 2-18"

Length: 600-4500mm, 2-15'

Flange Size: Multiple standard and custom 
made

www.americangroundscrew.com

SEE AD ON PAGE 12 SEE AD ON PAGE 44

Milspec Earth Anchors 
Product: Solar Helical Pier

Description: Solar pier with helical plate is 
a foundation alternative to cement or driven 
H-beam. Milspec’s solar helical pier allows 
for greater loads and has an extremely high 
pullout resistance. With a 50-year minimum 
lifespan, they are easily removed and can 
be reused. 

Material: API pipe

Surface Treatment: Hot-dipped 
galvanized

Diameter: 2 3/8" (6.03 cm), 2 7/8" (7.3 
cm), 3 1/2" (8.89 cm), or larger if needed

Thickness: .190w  to .337w

Length: 5' to 10' (1.5m to 3m) as needed

Flange Size: As required

Thread Pitch: 3" (7.62cm)

Threads: 1 to 3 helices

Key Features: 

•  Start loading immediately after 
installation;

•  Reusable;

•  Custom pier stabilizers control lateral 
loads;

•  Milspec Earth Anchors manufactures 
their piers and can perform 
installations upon request.

www.milspecanchors.com

American Earth Anchors
Product: PE46-Hex8

Description: 46" aluminum screw 
anchor that can replace concrete 
footings. The 8" extended hex head 
comes with two 3/8" clear holes for 
direct mounting of a 2" schedule 40 
pipe. The PE46-Hex8 screws in and 
out with an impact wrench for easy 
leveling, will not rust, and weighs 
only 12lbs. 

Material: Heat treated aluminum

Thickness: 1.75" (4.45cm) shaft 

Length: 54" (137cm)

Flange Size: 4" (10.16cm)

Thread Width: 3" (7.62cm)

Thread Pitch: 2.25” (5.72cm)

Threads: 17

Key Features: 

•  Replaces concrete footings, 
no digging, forms, pouring, or 
waiting;

•  Tested for up to 14,000lbs of 
pull out and 9,000lbs of down 
pressure;

•  Aircraft quality 356 alloy, heat 
treated cast aluminum;

•  Fast installation with 1 3/4" 
socket and impact-easy leveling 
by screwing up or down;

•  Made for temporary or 
permanent application.

www.americanea.com
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Solar pile driving systems are changing the future of ground-mount solar installations. 
What used to take days or weeks can now be completed in hours, saving time and, more 
importantly, money on solar field installations. Here are some of the solar pile driving 
systems available on the market today... 

Pile DrivingPile Driving

Turchi USA
Product: 260-F 830 Joule Pile Driver

Operating weight: 7716lbs (3500kg)

Transport height: 106" (269cm)

Transport width: 93" (235cm)

Transport length: 77" (196cm)

Column inclination: +10° to -51°

Lateral inclination: +10° to -10°

Engine

Make & Model: Yanmar 4TNV88

Power: 48.1hp (35.4kw) 

Noise Rating: dba xx/114

EPA Certification: Tier 4i (EU stage IIIB)

Hydraulic system

Hydraulic tank capacity: 32gal (121L)

Oil flow rate: 16 / 24 gal/m (60 / 91 L/min)

Oil pressure: 180bar

Fuel tank capacity: 13gal (49L)

 Hammer

Model: Indeco

Hammer weight: 970 lbs (440kg)

Joule rating: 830

Blows (n/min): 540 - 1300

Maximum post size

Height: 110" (280cm)

Side: 8 / 6 (200 / 160mm)

www.turchiusa.com

Vermeer
Product: PD5R

Operating weight: 10,300lbs (4672kg)

Transport height: 98.4" (249.9cm)

Transport width: 84.6" (214.9cm)

Transport length: 139.2" (353.6cm)

Engine

Make & Model: CAT C2.2T CRDI

Power: 48.8hp (36.4kw)

Noise Rating: Guaranteed sound 
power is 134 dba

EPA Certification: Tier 4 Final (EU 
stage IIIB)          

Hydraulic system

Hydraulic tank capacity: 35gal (132L)

Fuel tank capacity: 25gal (95L)

 Hammer

Model: Indeco

Joule rating: 1080bpm

Maximum post size

Height: 186" (472cm)

Side: 8.3" x 9.3" (21cm x 24cm)

www.vermeer.com

SEE AD ON PAGE 47 SEE AD ON PAGE 45
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Hercules Machinery 
Product: STR20

Operating weight: ~19,500lbs 
(~8845kg)

Column inclination: 40°

Lateral inclination: 15°

Engine

Make & Model: Yanmar 

Power (hp & kw): 74.9hp

EPA Certification: Tier 4 Final          

Hydraulic system

Hydraulic tank capacity: 
80gal (302L)

Oil flow rate: 30GPM

Oil pressure: 3000 max

Fuel tank capacity: 30gal 
(113.5L)

 Hammer

Model: IH1250

Hammer weight: 2000lbs 
(907kg)

Blows (n/min): 570 - 1180bpm

Maximum post size

Side: 10" (25.4cm) 

Key Features: 

•  Side Shift, +/- 5";

•  Tilt: +10º, -45º;

•  Slew: +/-15º;

•  360º rotation;

•  3 attachment options and 
GPS ready.

www.hmc-us.com

WORD Rock Drills
Product: Bracchio Pile Driver 
Attachment

Operating weight: 3000lbs 
(1361kg)

Transport length: 204" (518cm)

Hydraulic system

Oil flow rate: 10 / 20gal/m 
(38 / 76L/min)

Oil pressure: 1900PSI

Hammer

Model: AB408

Hammer weight: 600lbs 
(272kg)

Blows (n/min): 380 - 900

Key Features: 

•  Attaches to existing  
skid steer;

•  Suitable for testing soil 
conditions on large job 
sites or installing small 
residential solar units;

•  Extension feed design 
allows the pile driver to 
instal piles up to 13ft;

•  Pile Driver feed length 
capable of compacting 
by 4ft for easier 
transportation.

www.wordrockdrills.com

International Attachments, Inc. 
Product: Mazaka MA-1000 Solar Pile 
Machine

Operating weight: 9590lbs (4350kg)

Transport height: 7.01ft (2.13m)

Transport width: 7.18ft (2.18m)

Transport length: 15.12ft (4.6m)

Column inclination: 10° to 51°

Lateral inclination: 10° to 10°

Engine

Make & Model: Mitsubishi

Power (hp & kw): 46HP

Noise Rating: 114 dba

EPA Certification: EPA Tier 4          

Hydraulic system

Hydraulic tank capacity: 52gal (197L)

Oil flow rate: 26GPM

Oil pressure: 60 - 120bar

Fuel tank capacity: 26gal (98L)

 Hammer

Model: MB

Hammer weight: 900lbs (408kg)

Joule rating: 1060 - 1260

Blows (n/min): 500 - 900

Maximum post size

Height: 15.1ft (4.6m)

Side: 6 / 9 (152 - 229mm) 

Key Features: 

•  Suitable for use in rugged terrain;

•  Compact footprint minimizes 
environmental disruption;

•  Optional features include: laser 
height management system, auto 
mast leveling, and GPS pile location 
system.

www.iai-usa.com
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solar product spotlight: metal fabrication for solar structures

Customized shapes and formed structures designed to mount, secure, and support 
solar panels are a significant component to any reliable solar power project. This is 
where processes such as roll forming and extrusion come into play. The following 
highlights some of the main companies involved in metal fabrication processes for 
solar components and related support structures. 

Metal Metal 
Fabrication for Fabrication for 

Solar StructuresSolar Structures

Samson Roll Formed 
Products Company
Process/Technology: Over 40 production 
lines offering custom roll forming services 
including a fully integrated service to develop, 
engineer, produce, and package component 
parts or finished products. Additional services 
provided include: pre- and post-punching/
notching, secondary stamping, assembly, and 
Run and Ship Programs

Materials: Pre-coated, painted, anodized, 
embossed, galvanized, or laminated metals

Sizing: Range for finished profiles: 0.005" to 
0.250" Thickness, ¾" to 12" Slit Width, 6" to 
480" Length, Up to 4" Maximum Part Depth

Shapes/Structures: Parabolic shaped 
channels, C, U, and hat channels, in a range of 
different coating weights, for use as brackets, 
photovoltaic array supports, or solar panel 
framing/trim, and other custom shapes for the 
solar industry.

www.samsonrollform.com

Johnson Bros  
Roll Forming Co.
Process/Technology: Modernized equipment 
and tooling designed to offer roll forming 
services with the latest automated technology, 
including: pre-notching; pre-punching; cut-to-
length; and post-fabricating, combined with the 
cut-length operations

Materials: All metals, including: ferrous and 
non-ferrous in either plain or pre-anodized; 
pre-painted; pre-laminated; pre-embossed; 
perforated; duplex; special alloy; pre-hard 
tempers; and more

Sizing: 0.005" to 0.150" thickness, and coil 
widths up to 20" wide before forming; maximum 
height of profiles 5.25" in the vertical axis

Shapes/Structures: Profiles; panel frames; 
reflectors; trim; support structure framing; 
Hat shapes; C-channels; U-channels; Zees; 
rings; and many other custom shapes for solar 
components

www.johnsonrollforming.com

Alexandria Industries 
Process/Technology: Custom aluminum extrusions; precision machining; 
bending and stretch forming; finishing; heatsinks; plastic injection and foam 
molding; assembly; and welding.

Materials: Aluminum alloys in the 6000 series: 6005A, 6060, 6061, 6063, 
6082, 6463, and 6560. Machine materials: low/high carbon steels, alloy steel, 
stainless steels, aluminum, brass/bronzes, gray/ductile irons, and plastics. 
Injection molding materials: polypropylene; acetal; polyethylene; ABS; high 
density polyethylene; TPU; polyurethane; TPO; polycarbonate; TPE; nylon

Sizing: Aluminum extrusion press sizes: 3.5", 7", 10"

Shapes/Structures: Custom aluminum extruded shapes

www.alexandriaindustries.com

SEE AD ON PAGE 48

RPM Rollformed Metal Products Ltd.
Process/Technology: 
Custom rollformed metals, 
product assembly, and 
project development

Materials: Steel: Pre-
Galvanized (ASTM A-653), 
CRS, HRPO, Galvalume, 
Gavanneal, Chrome Coated 
Steel; Aluminum Alloys; 
Various types of stainless 
steel; Copper; Brass

Sizing: Aluminum Thickness 
from 0.0180" up to Galvanized 
Steel - 0.168"

Shapes/Structures: 
Custom, Dedicated, and 
Standard - Angles, U - C - Z 
Channels. Flat, Complex, 
Non-Welded Tube, Welded 
Aluminum Tube, Other

Key Features: 

•  27 rollforming lines;

•  3 fabricating facilities;

•  Dedicated and  
standard tooling;

•  Engineering support;

•  Metallurgist support.

www.rpmroll.com
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- Canada’s Leading Roll Former of Steel, Aluminum
 and Copper Profiles
- Now Offering Engineering, Metallurgic and R&D Support
- Strong Buying Power with our Domestic Steel Mills
- Proud to service Customers in Canada and USA

RPM ROLLFORMED
METAL PRODUCTS

www.rpmsteel.com
877-665-7655
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SOLAR AND ENERGY STORAGE SOUTHEAST
April 20th-21st, 2020
Georgia World Congress Center   
Atlanta, GA

events.solar/southeast

Last year's event marked the fifth year anniversary of Solar and Energy 
Storage Southeast, and what an impression we made! Over 600 attendees 
and 60 exhibitors joined to make the anniversary a memorable event. 
Attendees heard from utility, private sector, and non-profit leaders from 
throughout the southeast region. Companies like Southern Company, 
Duke Energy, Dominion Energy, Longi Solar,  Hanwa Q Cells, and 
Chargepoint spoke at last year's event.

Racking and tracker 
solutions
OMCO Solar’s Field-Fast solar mounting 
solution is manufactured in the USA. 
Their Field-Fast rack was designed with 
facilitating installation in mind, having 
built-in features as well as preassembled 
components that facilitate installation. 
OMCO's second fixed-tilt solution, the 
CHOICE Direct-Bolt Mounting System, is 
a fixed-tilt racking structure designed for 
large utility-scale projects. OMCO launched 
its newest product offering, the OMCO 
Origin Factory-Direct Tracker in September 
2019. This single-axis tracker can span 
up to 120 modules per row, has multiple 
preassembled components, proven 
auxiliary features (drive, motor, dampers, 
and controller), all with the added benefits 
of the structural components manufactured 
in the US by OMCO.

OMCO Solar
www.omcosolar.com

Streamlined, efficient rail-
less racking for metal roofs
MetalX Rail-Less Racking reduces 
attachments, shortens install time, 
and cuts cost for corrugated, standing 
seam, or R-panel metal roofs. Based 
on EcoX technology with more than 
500MW installed, MetalX has 73% less 
aluminum to haul and install, no long 
rails, and speeds installation with fewer 
attachments and installation steps. 
Small, simple components streamline 
shipping and fit 30-50mm modules. 
Ecolibrium Solar’s dedicated support 
eliminates typical challenges of metal 
roofs: experienced project managers 
select the correct roof mount, do project-
specific calculations, layout, and bill of 
materials, and provide needed details for 
permitting and inspection. Full solution 
and optional electrical accessories.

Ecolibrium Solar
www.ecolibriumsolar.com

Cable management system
CAB Solar’s above ground integrated 
grounding system has provided cable 
management for multiple gigawatts of grid 
scale solar projects. Their system provides 
labor and product cost savings and an 
ease and speed of installation. Assistance 
with BOM, detailed specs, test results, and 
engineering reports are available on their 
ETL safety listed to UL 2703 system.

CAB Solar
www.cabproducts.com/solar/

Metal roof snow bars
AceClamp Metal Roof Snow Bars feature 
non-penetrating A2 model sliding pin 
clamps. Available in a variety of variants to 
cover most roofing seams, the A2 avoids 
set-screws and instead uses non-rotating 
sliding pin clamps. The sliding pin action 
positively secures the snow retention 
system to the metal roof seam without 
penetrating, helping to protect the 
roofing finish from installation damage, 
preserving the warranty. AceClamp’s 
new High 3-Bar Snow Retention System 
provides the benefits of solar, while 
preventing potentially dangerous snow 
slide situations during winter. Assemblies 
and clamps ship fully-assembled.

AceClamp
www.aceclamp.com

Reliable solar racking 
products and new 
competitive pricing
Solar FlexRack offers their reliable 
TDP Solar Tracker Series, solar racking 
products, and complete project services 
with a new pricing model. The competitive 
pricing structure resulted from a re-
vamp of their supply chain and internal 
operations, so they are now delivering 
cost-effective and thorough results 
through their custom-designed fixed 
tilt ground-mounts, single-axis tracker 
systems, and turn-key service packages.

Solar FlexRack
www.solarflexrack.com 
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www.solmetric.com

Expert tools
Beeer solar

Highest accuracy and throughput
Largest display with best array 
troubleshooong features
Database of 50,000 PV modules
Measures up to 1500V at 30A
3000 wireless sensor range

Now shipping V2!
Solmetric PV Analyzer 

1500 Volt 30 Amp I-V Curves
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NABCEP 2020 CONTINUING EDUCATION CONFERENCE
March 16th-19th, 2020
St. Charles Convention Center   
St, Charles, MO

www.nabcep.org

The advanced-level content presented at the annual NABCEP CE Conference is 
geared toward PV industry professionals who have experience with PV installation, 
solar + storage, technical sales, design, O&M, or system inspection. This industry 
event allows NABCEP Board Certified Professionals to obtain as many as 21 hours 
of continuing education units needed to recertify. Non-certified renewable energy 
professionals seeking to advance their career can earn up to 18 hours towards 
becoming NABCEP Board Certified by attending the CE Conference.

Dual flashed mounting 
system
QuickBOLT’s new Low Profile 
QuickBOLT with Miniflashing is a dual 
flashed mounting system. It contains 
Microflashing and Miniflashing. Because 
of this, there is no need to use any sealant 
when installing this system. Simply install 
the Low Profile QuickBOLT, slide the 
Miniflashing underneath the shingles, and 
use the nut to secure both the L-Foot and 
Miniflashing. The Low Profile QuickBOLT 
with Miniflashing is installed without 
removing any nails or staples.

QuickBOLT 
www.quickbolt.com

Pre-assembled and pre-
wired solar + storage
SystemEdge by OutBack provides 
complete solar plus storage systems 
without the complexity. Combining 
renewable energy power electronics and 
energy storage, each SystemEdge package 
is specifically designed to fill one of a 
range of common power scenarios in a 
single-brand solution. Pre-assembled and 
pre-wired, these systems take the concept 
of fast, easy installation to a new level of 
performance, value, and flexibility. Every 
system features a FLEXpower integrated 
system or SkyBox true hybrid energy 
system, energy storage and OPTICS RE 
monitoring and control.

OutBack Power
www.outbackpower.com

Solar + storage
Panasonic HIT high efficiency solar 
panels provide homeowners with 
decades of reliable sustainable power. 
Add EverVolt, their intelligent battery 
storage solutions and deliver a complete 
solar + storage system. Homeowners 
can improve grid independence and 
save money with a fully integrated 
energy ecosystem that keeps their family 
powered up during outages and peak 
rate periods. With full support from 
Panasonic, installers stand by their work 
and product with confidence.

Panasonic
na.panasonic.com

Hybrid, long-life energy 
storage
UltraBattery is a new dimension in lead 
battery technology: a hybrid, long-life 
energy storage device containing both 
an ultracapacitor and an AGM battery 
in a common electrolyte, for highly 
efficient partial-state-of-charge use. With 
the introduction of the UltraFlex 48V 
Solution, this technology is available for 
commercial and residential applications 
as an integrated battery solution. Each 
UltraFlex unit comprises 16 x UltraBattery 
12V monoblocs with integrated system 
monitoring and control, and over-current 
protection on each string.

MK Battery
www.mkbattery.com

Solar charge controller
Prostar MPPT solar charge controller 
is an advanced maximum power point 
tracking (MPPT) battery charger for 
off-grid photovoltaic (PV) systems up 
to 1100W. All versions have TrakStar 
Technology and include load control. 
The ProStar design has been utilized 
for over two decades in demanding 
installations, and ProStar receives 
regular upgrades and enhancements.

Morningstar Corporation
www.morningstarcorp.com

Dependable, long-lasting 
batteries
Designed to deliver long-term reliable 
energy storage in a heavy-duty, dual-
container design, Rolls Series 5000 4-volt 
4 KS 25P model offer heavy-duty thick 
plate construction for extended cycle 
life and durability, convenient modular 
cell assembly, Advanced-NAM carbon 
additive for improved charge and PSOC 
performance, and high Amp-Hour 
capacity (1404AH @ 20Hr), backed by a 
5-year full replacement warranty. 

Rolls Battery Engineering
www.rollsbattery.com
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PREMIER SOLAR + NEX® MOUNTING PRODUCTS 
720.880.6700 :: ZILLARAC.COM  

Awesomely  
simple.
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Smart relay storage battery 
system
Fortress Power engineers announce their 
newest 5kWh storage battery solution. 
The unit uses a safe Lithium-Iron-
Phosphate technology with a built-in 
SIM card and WiFi for remote monitoring 
and trouble shooting ability. The smart 
relay Battery Management System 
supports Close loop communication with 
various 48V inverters on the market. This 
unit has wall mounting functionality 
and fits well into standard server racks 
for large systems. Competitively priced, 
the battery also comes with a 10-year 
warranty and 6,000 guaranteed cycles.

Fortress Power
www.fortresspower.com

Reliable, powerful, and 
efficient residential 
modules
Q CELLS’ Q.PEAK DUO residential 
module lineup is distinguished with 
Q.ANTUM cell technology, offering high 
power yields, increased power classes 
up to 345Wp, and excellent efficiency 
rates. Q CELLS complies with the VDE 
Certification Institute’s Quality Testing 
Program. As an added layer of assurance, 
the modules adhere to Q CELLS’ 
internal Yield Security Quality Checklist, 
guaranteeing resistance to Potential 
Induced Degradation (PID), Hot Spots, 
and Light Induced Degradation (LID).

Q CELLS North America
www.q-cells.us

Quick, professional wire 
management
SOLARTRAY is the complete PV wire 
management solution. Featuring 
high-speed drop and go installation, 
SOLARTRAY secures wires with 
continuous support, for the ultimate 
protection from loose cables, failed 
inspections, and service calls. Use 
RAILTRAY for wire runs parallel 
to rails and BRIDGETRAY for runs 
perpendicular to rails.

Unirac, Inc.
www.unirac.com/e-boss/

Versatile MPPT charge 
controller
An innovative MPPT charge controller 
designed to maximize solar production. 
The Classic features fully programmable 
set-points allowing use with virtually any 
battery chemistry and makes it suitable 
for pairing with modern Lithium systems. 
The Classic is a versatile choice for new 
solar systems or upgrades and is offered 
with MidNite Solar’s technical support.

MidNite Solar
www.midnitesolar.com

Efficient, reliable, 
environmentally friendly 
solar panels
The LG NeON R ACe offers fast, easy 
installation with a small, built-in micro-
inverter on the back of each high-
efficiency 60-cell module replacing the 
junction box. The micro-inverter produces 
AC power with no external DC wiring 
or connectors. DC power is converted 
to AC at each module, and the power 
is then fed into the home. Individual 
modules can be monitored on a PC or 
mobile phone with LG's EnerVu software 
to help identify external shading and 
aid system troubleshooting, while also 
tracking module and system production. 
The NeON R ACe is guaranteed to 
produce 98% of nameplate power output 
in the first year and 90.80% at the 25th 
year. Modules and micro-inverters are 
covered by a 25-year limited product, 
performance, and labor warranty.

LG Solar USA
www.lg.com/us/solar

Outdoor grounding clamp 
solutions
BURNDY announces the addition of 
the Type BTCGC-SS grounding clamps 
to their comprehensive Mechanical 
Grounding portfolio. The BTCGC-SS 
grounding clamps are suitable for outdoor 
applications and are used to ground 
cable tray, solar PV module frames and 
mounting structures. The green mounting 
set screw bonds clamp to the mounting 
surface while the additional green 
terminal set screw securely fastens the 
ground conductor to the clamp providing 
vibration resistance and outstanding 
pull-out values. Made of aluminum and 
tin plated, BTCGC-SS grounding clamps 
accommodate aluminum or copper 
conductor #14 AWG through 250 kcmil 
and a maximum flange thickness of 1/2”. 
cULus 467 Listed for Grounding and 
Bonding in US and Canada and UL2703 
Listed for Solar PV applications.

BURNDY
www.burndy.com
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Features just some of the companies and technologies attendees will see at this year’s show.

show in print

Customizable inverter 
station
Ingeteam’s Inverter Station is a 
customizable solution that is supplied 
on a turnkey basis. It is delivered pre-
assembled for a fast on-site connection. 
Featuring Ingeteam’s high quality central 
inverters, totaling up to 7.2MW. Apart 
from that, Ingeteam offers a complete 
package of products and services for 
the solar and energy storage sectors, 
such as power plant controllers (PPC), 
SCADA and monitoring systems, 
commissioning, and O&M services.

Ingeteam
www.ingeteam.com

High density, small format mono-PERC module
Canadian Solar HiDM (CS1H-MS) is a high-density, small-format, shingled, mono-PERC 
module providing up to 335W of electricity. Maximized light absorption area means this 
module’s efficiency can reach over 20%. Sleek, all-black aesthetics blend into the roof and an 
innovative stringing design makes this a highly shade-tolerant module in both the horizontal 
and vertical directions. This module is suitable for residential rooftop installations, where 
homeowners want to inconspicuously maximize energy output in a limited space.

Canadian Solar, Inc.
www.canadiansolar.com

Versatile mounting system
SunModo introduces the Multi-Purpose 
System with SunTurf. The versatile 
system can be used as roof-mount, 
ground-mount, canopy, or multi-pole. 
The streamlined design combines the 
simplicity of a pipe-based system with 
next-level engineering. By spanning over 
roof obstructions, SunTurf Roof Mount 
takes full advantage of the available 
roof surface therefore maximizing the 
PV system size and increasing ROI. The 
system easily achieves 7ft leading edge 
height and provides convenient access 
to roof surface for maintenance and 
repair. Anchor SunTurf Ground Mount 
using one of SunModo’s foundation 
types including ground-screw, auger, 
ballasted “Eco-block,” or traditional post 
and concrete. The swivel pipe cap kit can 
accommodate terrains up to 27% slope 
east-west and 120% slope north-south. 
Optional bracing can provide additional 
structural rigidity for sites with high snow 
or wind load conditions. SunTurf is a 
solution for solar installers looking for a 
low-cost, high-performance system.

SunModo Corp.
www.sunmodo.com

DC and AC side fuses
SIBA Fuses are available for protection 
of PV panels, sub-arrays, arrays, energy 
storage (ES) systems, inverters, filters, 
transformers, and switchgear tied to the 
grid. Fuses for DC side of the inverter 
are available in the voltage range from 
400VDC through to 1500VDC and current 
ratings from 1A through to 2500A. Fuses 
developed for energy storage (ES) have 
the highest current breaking capacity 
and lowest L/R. On the AC side of the 
inverter SIBA is capable of meeting 
voltage applications up to 40.5kV with 
for bus protection, capacitor filters, PT 
transformers step-up transformers (SSK 
fuses specific for wind, solar, and energy 
storage applications) and switchgear 
with medium/high voltage fuses.

SIBA Fuses
www.siba-fuses.us

Safe and precise battery 
management system
Allowing 130 Amp rapid charge and 
discharge capability, the new S48-
6650LFP lithium model broadens the 
Rolls Battery product range, delivering 
a 6.6kWh 48-volt lithium energy storage 
solution with scalable connectivity for 
new and retrofit integration in systems 
using traditional battery technologies. 
LiFePO4 cells and system components 
are housed and fully protected in a 
durable case design, including the built-
in battery management system (BMS) 
which ensures safe operation and precise 
charging/discharging for optimal use and 
long-term performance.

Rolls Battery Engineering
www.rollsbattery.com

Utility solution for maximum 
up-time and returns
Designed for higher energy yield, the 
Solis 125kW combines high power 
density and maximum efficiency of 
99.1% to deliver better LCOE over the life 
of the project. Other advantages include 
33% higher DC string voltage than 1000V 
systems, resulting in higher energy 
density and lower installation cost. DC 
to AC ratios up to 150% via 20 DC inputs 
allow for greater generation during 
lower irradiance conditions, and the 
option to connect two 125kW units into 
a 250K system, substantially reducing 
AC cable costs.  Offering an integrated 
utility solution, Ginlong’s dedicated 
service team guarantees hassle-free 
commissioning and O&M. 

Ginlong Technologies
www.ginlong.com

SOLAR POWER AND STORAGE MEXICO
March 24th-26th, 2020
Centro Citibanamex   
Mexico City, Mexico

www.hfmexico.mx/solarpowermexico/

Solar Power Mexico is the first exhibition and conference specialized in the energy and solar 
technology segment, a business with growth rates of over 25% and an expected investment 
of over USD $100 billion in renewable energy by 2031. The event will feature a seminar 
program and exhibition at Centro Citibanamex. This exhibition is operated by Deutsche 
Messe, SNEC PV Power Expo, and Solar Power International.
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ACCORDING TO THE AMERICAN WIND ENERGY 
Association’s fourth quarter market report for 2019, the industry 
experienced the third strongest year on record, with 9,143 MW of 
wind power capacity added to the American grid. The industry 
added 55 projects across 19 states. At least 17 of these projects 
were stopped for various reasons, but will be repowered this year 
to total 1,615 MW across Iowa, Texas, North Dakota, South Dakota, 
New Mexico, Washington, and Wyoming in the fourth quarter. 
Project developers announced 9,091 MW in combined new 
development activity in the fourth quarter of 2019, with projects 
either starting construction or entering advanced development.

In order to receive 100 percent of the value of the production 
tax credit, companies are moving quickly to bring their projects 
online in 2020. The U.S. Energy Information Administration 
(EIA) is expecting 7.2 GW - about half of the annual total - to be 
completed in December.

While this is positive news, what does it mean for 2020?
2020 is anticipated to be the biggest year ever. Site capacity will 

be next to none. More and more turbine components will emerge 
from storage this year as a multitude of planned wind projects 
finally take off. The compounded volume created from all of these 
safe harbor turbines will impact the industry significantly. 

One of the biggest hurdles has to do with the logistics of 
moving all of these parts to their final destinations. This extra 
activity will introduce additional transport requirements, outside 
of the current 2020 original equipment manufacturers’ (OEMs) 
delivery requirements. Some of these turbines were stored 
several years ago, prior to any knowledge or set plans of exactly 

that, while we may get these projects 
completed quickly, we still have to 
ensure that everything described  
here is done carefully. Mitigating  
risk is of paramount importance.

Rushing to get wind turbines up and 
running without strategically planning 
for all of the potential obstacles and 
complexities of various scenarios, will 
only lead to future complications and 
wasted funds. And, ultimately, impede  
the timely execution of new wind projects. 

Vikash Patel is President of The 
Logisticus Group, headquartered 
in Greenville, South Carolina. The 
Logisticus Group is a supply chain 
partner specializing in project cargo 
logistics. You can reach Vikash at 
Vikash.patel@logisticusgroup.com.

The Logisticus Group   
///  www.logisticusgroup.com

where they would end up. Many of these turbines will travel 
a considerable number of road miles between their storage 
and destination sites. All of which will mobilize an enormous 
demand for trucks and trailers.

As a result, not only will we see capacity issues with the 
trucking industry, but the infrastructure of highways and roads 
will have to be even more carefully assessed than in the past: 
Route planning will be even more difficult and complex.

The growth of blade sizes – larger in scale and heavier than 
ever before, thanks to advancements in technology, design, and 
manufacturing – will increase the number of civil improvements 
required to get them delivered to their final sites.

This will also pose new challenges for transportation and 
logistics companies in terms of heavy haul transports. We can 
expect to see a lot of cases that will need a number of route 
improvements; civil engineers will have to expertly assess 
infrastructure that hasn’t yet been tested in these ways. 

As blades continue to grow in size, there are three main 
factors of impact:

1.  Amount of blade trailer equipment – The current 
volume of blade trailer equipment is not fully capable 
of handling transport of these blades. That means there 
will be a need to create solutions and make additional 
investments in trailer assets. 

2.  Speed of transport - There will be several more transport 
complications (tight turning radii, slower speeds, and 
routing limitations) that will increase the number of miles 
traveled, and the duration of these moves. This will be 
highlighted by current infrastructure constraints such as 
bridges and roads.

3.  The motoring public - These transport logistical 
complexities will also require more police escorts and 
increased DOT policy changes to address the size and 
volume of movements.

These emerging wind projects, and the magnitude of the 
turbine components, will most certainly cause capacity issues 
with the trucking and maritime industries. Not all big trucks 
and big ships are able to carry these components; they must be 
packed to haul in a very specific way.

The entire wind industry will have to consider all of these 
issues and concerns in 2020. It’s important to remember 

The Downside of Growth
Why more wind projects = more problems
 by Vikash Patel 

wind power
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wind power

The arrival of Industry 4.0, which encourages the digitalization of manufacturing, 
has created a subset in the support of machine optimization. Maintenance 4.0 involves 
complete visualization and integration of the industrial segment by enabling emerging 
technologies that allow companies to maximize operational efficiency - reducing, or 
even eliminating unplanned downtime.

Understanding Maintenance 4.0
A key component of Maintenance 4.0 is predictive maintenance (PdM). This approach 
to monitoring machine health uses connected devices to collect data on a variety of 
assets. Analysts then bring that data together to deliver valuable, actionable insights. 
This approach delivers cost savings over routine or time-based preventive maintenance 
because tasks are performed only when necessary.

In today’s competitive market, Maintenance 4.0 is giving companies a leading 
edge through improved efficiencies. However, many operators struggle to implement 
Maintenance 4.0 strategies due to perceived obstacles. Companies can optimize machine 
performance and increase productivity by overcoming the challenges outlined below.

Limited Operational Budgets
In the past, the cost of connected devices to monitor rotating equipment was viewed 
as a capital expenditure. However, advancements in technology are making PdM 
programs more economical to implement. Procurement of these connected devices can 
be shifted into an operations or maintenance budget, providing an easier point of entry.

Any company with an internet connection can use connected devices to access and 
analyze its machine condition and operating data, anytime and anywhere, through 
the cloud. Maintenance 4.0 offers a scalable approach, allowing critical assets to be 
monitored in the first phase, while other machines are added as budgets allow. 

Operational Shortcomings
One concern is whether OEM-specific or proprietary monitoring equipment can 
support equipment from a variety of different manufacturers. Using non-proprietary 
connected devices gives operators the ability to focus on overall machine health 
without limiting the scope of what can be monitored.

Additionally, the next generation of maintenance workers may not have the same 
knowledge and experience as the existing workforce. A PdM program - utilizing connected 
devices supported by remote diagnostics - reduces the time and cost of training and 
retaining increasingly scarce and expensive maintenance and diagnostic skillsets.

Run-to-Failure Mindset
Run-to-failure maintenance requires minimal planning, since maintenance does not 
need to be scheduled in advance. However, this type of approach is both unpredictable 
and inconsistent. This strategy can also increase production costs and breakdown costs, in 
addition to inventory and labor outlays associated with performing the maintenance. 

This business model can put companies in a dangerous position in today’s competitive 
marketplace. Companies that fail to anticipate machine breakdowns will ultimately run 
into supply chain issues; if a piece of equipment fails and replacement parts are not 
readily available, it can create production delays and contribute to significant profit loss. 
Embracing a more proactive approach with PdM allows companies to create a planned 
maintenance schedule, while eliminating unanticipated machine downtime or failure. 

Optimizing Big Data
Digitalization and technology developments are quickly becoming key drivers in 
the manufacturing industry. The Internet of Things (IoT) is connecting machines in 
conjunction with Big Data, which offers new insights into machine performance and 
opportunities to drive efficiencies.

Maintenance 4.0 moves beyond the collection of data by applying predictive and 
prescriptive analytics. Knowing how to interpret data, and when to take action, helps 
personnel increase machine reliability to improve both uptime and productivity.

Having the ability to cross-functionally compare vibration, temperature, and oil 
analysis, allows operators to get an overall snapshot of machine health. These analytics 
can deliver actionable information for quick and strategic decision-making. 

Automating Maintenance Tasks
Approximately half of rotating equipment failures are due to improper lubrication 
management. Manual, scheduled lubrication management is often the cause of over- or 
under-lubrication. Using the wrong type, the wrong amount, or using it at the wrong time, 
are primary reasons for lubrication-related failure.

Automatic lubrication increases bearing, 
gear, and chain life, by applying measured 
amounts of lubricant consistently while 
the machine is operating. This virtually 
eliminates the need for manual lubrication. 
It also reduces lost production time and 
prevents accidents that can occur during 
manual lubrication, since the machine 
no longer needs to be shut down. Waste, 
product contamination, and cleaning 
issues, are also substantially reduced.

Digital transformation and the power of big data is fueling a manufacturing revolution. 
To remain competitive, operations and IT must work together to transform data into 
meaningful, actionable insights that create value and solve problems for customers.

Moving 
Forward with 

Maintenance 4.0
 by Josh Flemming
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Remote Monitoring
Increased competition and the rise of 
Industry 4.0 are influencing companies to 
consider outsourcing their PdM programs. 
This allows manufacturers to focus on 
their core capabilities while leveraging 
the knowledge and expertise of trained 
experts in remote diagnostic centers. 

A well-designed, rotating equipment 
maintenance program not only 
identifies and prevents pending 
machine failures, but can potentially 
eliminate their occurrence or 
reoccurrence. It also provides insight 
into operations and maintenance, which 
offers a better interpretation of analytics 
and improved lubrication for a more 
performance-based approach.

 
Future of Maintenance 4.0
Maintenance 4.0 will continue to evolve 
and generate more precise, quicker 
diagnostics, allowing companies to take 
action at an even faster pace. Virtual reality 
will also emerge as an enhanced form of 
communication between operators and 
engineers. Devices like smart glasses allow 
engineers to create a digital representation 
of faults, enabling them to analyze the 
situation in much greater detail.

Expect advancements in the decision-
making capabilities of machines, 
especially robots, resulting in benefits 
such as carrying out work in dangerous 
or hazardous environments, as well as 
the use of self-driving vehicles for better 
supply chain management.

As the internet of things (IoT) 
continues to evolve, connected devices 
that use cloud computing will become 
the workhorses for a successful predictive 
maintenance program. Personnel will be 
able to access previously siloed data for a 
clearer, more holistic view of asset health.

Implementing 
Maintenance 4.0
A successful PdM program begins by 
assessing the daily workflow with industry 
benchmarks and key performance 
indicators. A roadmap for improvement is 
then established based on business goals 
and budgetary requirements. 

Digitalization and the ever-
increasing use of Big Data bring greater 
interconnectivity between machines 
and devices. Industry 4.0 is arming 
manufacturers with the ability to 
use data strategically to streamline 

processes, boost efficiency, and significantly improve 
productivity. The gains from these measures include 
improved control, transparency, speed, productivity, 
modularity, availability, safety and sustainability.

The goal of Maintenance 4.0 is to utilize connected 
devices to gain insight into asset behavior to move 
from reactive maintenance to predictive maintenance 
and prevention, with the ultimate goal of dramatically 
improving reliability and performance.

Josh Flemming is the Strategic Market Director for SKF USA 
in Lansdale, PA. SKF provides machine health assessment, 
reliability engineering, and remanufacturing services.

SKF USA /// www.skfusa.com
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Breathing Life into 
Older Wind Turbines 

 by Nic Waters

SIMILAR TO THE SITUATION WITH 
a lot of the operating wind fleet in North America, 
owners of aging equipment have been faced with a 
vast array of challenges while continuing to operate 
their turbines in their current state. This has led to lost 
revenue and ever-increasing operational spending. 
Challenges surrounding spare parts availability, 
along with severely restricted access to turbine data 
and parameters, limited input/output channels, 
obsolete SCADA platforms, and inconsistent OEM 
support, have driven a strong market demand for a 
3rd party controls retrofit solution. As these turbines 
age, operating them in their original state (without 
modifications or upgrades) becomes more and more 
costly, further demonstrating the urgency for a viable 
controls retrofit solution.

 
No Intervention, a Losing 
Proposition 
Owner/operators self-performing sites with some of 
these older turbines are finding it costly to maintain 
the current control systems. Replacing the control 
boards can result in costs over $20,000 per turbine (if 
both up-tower and down-tower controls fail). While 
some of these owners have supply agreements in 
place and are able to avoid direct hardware costs, 
they can still face excessive indirect costs due to spare 
parts lead times. Even if warranty contracts include 
replacing control boards, they fail to protect owners 
from losing revenue due to downtime caused by 
lengthy spare parts lead times for these replacement 
components; procuring control boards for some 
turbines can lead to downtimes exceeding 6 weeks.  
A controls retrofit can update your turbines in line 
with most modern turbine manufacturers; modular 
PLC systems are utilized, individual components can 
be replaced for as little as a few hundred dollars, and 
replacement components are readily available.

As the wind industry matures, using advanced 
analytics for more informed decision making 
continues to gain traction. By analyzing large data 
sets pulled from modern sites, operators are able to 
identify subtle deficiencies in turbine performance 
and take corrective actions, which translate to 
significant AEP gains. Limited access to turbine 
data and parameters for older turbines makes these 
analytics challenging to perform, if not altogether 
impossible. Additionally, their restrictive nature 
creates problems for technicians maintaining these 
turbines. Cumbersome and extremely restrictive 
SCADA systems utilized at these sites create 
unnecessary operational challenges, and present 
potential issues with satisfying future regulations 
mandated by local grid reliability councils.  With the 
weak link in the chain for older turbines being the 
turbine controller and control software, 3rd party 
SCADA overlays may be able to provide a more 
user-friendly graphical interface, but will continue 
to suffer from the issue of restricted data access, due 
to being limited to the data available on the existing 
controller. A simple SCADA upgrade is not a viable 

wind power
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option for addressing this issue. A smarter 
choice is a SCADA retrofit, with new 
turbine control software and hardware, 
which will provide complete access to 
the turbine data and parameters in a 
customizable and flexible platform.    

 In their original state, some older 
turbines are also at a disadvantage when 
it comes to predictive maintenance; 
something that continues to become 
increasingly important. The inverse 
relationship between turbine age and 
drivetrain integrity has driven owners 
to readily adopt condition monitoring 
technologies in order to catch mechanical 
issues early, and proactively intervene. 
Due to its cost effectiveness and straight 
forward implementation, temperature is a 
commonly used indicator of the presence 
of a mechanical fault. With no spare 
input/output channels available on some 
of these older turbines, something as 
simple as recording bearing temperatures, 
using a PT100 sensor, currently requires 
a separate data acquisition system to 
record values (as well as additional 
communication infrastructure to support 
data transmission). This translates to an 
order of magnitude increase in the cost to 
implement such a solution. 

For more comprehensive drivetrain 
coverage and earlier detection (3-6 
months), online vibration condition 
monitoring systems (CMS) are the clear 
choice. Despite being able to deliver a 
return on investment within 2-3 years, the 
price of stand-alone CMS can range from 
$4,000-$10,000 per turbine, making the 
initial investment prohibitive. However, 
with modern control systems, CMS units 
can be integrated into the turbine PLC, 
providing a more economical alternative 
to the traditional systems, and opening 
the door to closed loop control based on 

real-time turbine diagnostics. These modern control systems also 
provide spare input/output channels to support integration of 
additional technologies as needed.  

 With Production Tax Credits heading toward their completion, 
and renewed focus on operating assets, it makes sense to focus on 
optimum strategies to breathe life into your older wind turbines, 
to help them achieve the extended life that was planned when 
they were installed. Modern controls solutions can help achieve 
these goals, while helping preserve O&M dollars for the long haul 
and keeping capital expenditures in check.

Nic Waters is a Key Account Manager for Bachmann electronic, a 
worldwide company specializing in smart, scalable wind turbine 
automation. Prior to joining the Bachmann, Nic worked in the area 
of research and development for a defense contractor specializing 
in structural health monitoring solutions.  

Bachmann electronic  ///  www.bachmann.info
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To meet the demand for constructing these 
complex and large scale windfarms within strict 
project and time specifications, a new solution has 
been developed in the use of tower cranes. This 
innovation was recently used at the Romney Wind 
Energy Centre in Chatham, Ontario.

The Romney Wind Energy Centre, with an 
operational capacity of 60 megawatts (MW), has 
several large wind turbines with a hub height of 
433 ft (132m) and weighing 133,997lbs (60,780kgs). 
It became clear to the BOP contractor, right at the 
bidding stage, that a conventional crawler crane 
would neither get the job done on time nor suit the 
Construction Disturbance Areas (CDA) restrictions 
of the project. It would be necessary to come up with 
another innovative solution.

Tower cranes rise to the challenge
As the site team began looking for options, they saw 
an opportunity for this to become the first wind farm 
project in North America to use tower crane technology.

One of the revolutionary tower crane’s major 
advantages over traditional cranes is the fact that it is 
built vertically, therefore, taking up much less surface 

area. After the first two sections are built, it becomes 
self-erecting. This means that the tower crane requires 
less support cranage than a crawler crane, allowing for 
a smaller surface area for the granular crane pad. 

Tower cranes can also withstand much higher 
wind limits than comparable crawler cranes. The top 
section (turbine section 6) has a wind limit of 15m/s, 
which is 5-7m/s higher than the comparable crane. 
In fact, the wind limits of the tower crane are so high 
that the deciding factor in using this solution is not the 
crane itself, but the ability of the workers to handle the 
taglines for each component.

Tower crane better suited for the 
Romney project’s specifications 
The Romney turbine installations are on private farm 
land and, as such, there are limits to the amount 
of space that can be utilized on each property. The 
smaller footprint of the tower crane, and the fact that it 
is a vertical build, limits the disturbance to the turbine 
property, affecting the drainage tile works, topsoil 
impacts, and environmentally sensitive areas.

Tower cranes present an added advantage over 
crawler cranes; building and tearing down the tower 

With heightened awareness about climate change and a growing 
global push towards using more renewable energy sources, there 
is a strong uptick in both the size and complexity of renewable 
projects. Wind farms, in particular, are expanding at breakneck 
speed, as is the demand to build them faster and more efficiently.

wind power

Innovation in Wind 
Energy Construction 
 by Amanda Stieva
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crane is completed within 36 hours, 
whereas a comparable crawler crane of the 
same capacity needs a 6 to 7-day build/
tear down and transport scenario. Because 
of the quick rate with which tower cranes 
can be built, operated, and be torn down, 
16 out of 17 turbine erections have been 
completed in just 11 weeks. 

The Romney Wind Energy Centre is 
the first wind turbine project in North 
America to use a tower crane for turbine 
erection work. With the knowledge that 
wind turbines are only getting taller, 
it’s a good bet that this type of crane, 
and innovative approach, will become 
commonplace within the next few years. 

Amanda Stieva is Project Manager, 
Substations for Black & McDonald, an 
integrated, multi-trade service provider 
that delivers construction, facilities 
management, and technical solutions. 

Black & McDonald Ltd.   
///  www.blackandmcdonald.com

Lifeline for fall protection
Guardian Fall Protection, a Pure Safety 
Group (PSG) brand, has unveiled its new 
HTL Horizontal Lifeline (HLL) for use in 
fall protection systems. The horizontal 
anchorage accommodates two workers 
in fall arrest at 30ft, 60ft, and 100ft 
lengths. The HLL is ultra-lightweight and 
extremely durable.  Due to the double-
braided polyester rope functioning as 
the shock absorber, no inline shock 
absorber is required. Its built-in, inline 
tension swivel prevents tangling and 
keeps the HLL in an optimal position. It 
features nylon thimbles that protect the 
rope against wear and prevents loops. 
The HTL’s lower dynamic sag provides 
exceptional fall clearances. The HTL kit 
includes the rope, tensioner to tighten and 
secure the lifeline, two O-rings for easy 
connection and smooth movement along 
the rope, two double-locking carabiners, 
two 6ft cross arm straps and a convenient 
carrying and storage bag. The capacity of 
the Guardian HTL HLL is 130-310lbs, per 
worker. This product meets OSHA 1926 
Subpart M and OSHA 1910 requirements 
and is assembled in the U.S.A.

Pure Safety Group (PSG)   
///  www.puresafetygroup.com

Cable management system
LUTZE Inc’s Cablefix One kits simplify 
the need for configuration of cable 
entry systems. Cablefix One kits are the 
newest addition to LUTZE’s Cablefix 
family. This cable management system 
features a multi-layered seal design 
allowing individual layers to be removed 
to vary the clamping range of the seals 
from 3.5mm to 29.5mm. Cablefix One 
is available in three pre-configured kits 
which include all components required 
to seal 4, 7, or 10 entry points, depending 
on the version. These kits reduce the need 
for cumbersome seal configuration, make 
ordering easy, and reduce the number of 
part numbers on drawings, BOMs, and 
in inventory. Unused seals are closed 
by default, eliminating the need for 
blanking plugs. Cablefix One also provides 
excellent strain relief (per EN 62444) to 
secure cables against accidental pullout. 
The system protects up to UL Type 4X, 
12, 13, and IP65. Mounting the frame to 
the cabinet is made easy by using the 
provided cutout template or by using a 
standard 112x46mm punch tool.

LUTZE Inc  ///  www.lutze.com

Improved technology for 
securing critical bolted 
joints 
Heico-Lock announces the addition 
of the Combi-Washer which builds 
on the effectiveness of Heico-Lock’s 
Wedge Locking Systems for ensuring 
that critical bolted joints do not 
loosen when subjected to high 
vibration, dynamic shock loads, and 
extreme thermal conditions. The 
Combi-Washer adds two primary 
features due to the addition of a 
thermoplastic inner locking ring: the 
two washer halves are maintained in 
the correct position during both initial 
assembly and later reassembly during 
maintenance/repair procedures, 
and tabs on the inner locking ring 
provide a fixed connection to any 
commercially available bolt (SEMS).

Heico-Lock   
///  www.heico-lock.us
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WIND TURBINE MAINSHAFT AND GEARBOX 
bearings are subject to severe operating conditions. Volatile winds, 
extreme weather, and variable load scenarios can challenge the 
limits of bearing performance and reliability, particularly as 
turbines grow taller and more powerful. Bearing makers have 
responded with optimized designs for popular wind platforms; 
where added protection against mechanical wear is paramount, 
the industry offers engineered coatings that can stand up to the 
toughest environments on earth.

Reducing Friction
Steel-to-steel contact is the trigger for virtually all bearing-related 
issues in wind turbines. This is largely due to the difficulty of 
maintaining an adequate lubrication film in mainshaft and 
gearbox bearings, even where operating conditions are ideal. The 
demands of wind energy production put incredible stresses on 
bearings that can degrade lubricating greases and oils—without 
proper maintenance, costly problems can develop. 

Many wind farm operators have felt the financial sting of a 
major corrective event when critical bearings fail to reach their 
target service life. More than a decade ago, as maintenance issues 
mounted, the wind industry grew aware of a wider trend: turbines 

designed for a 20-year life cycle often 
required bearing repair or replacement 
within just 10 years. What became evident 
is that modern multi-megawatt towers 
demanded more robust bearing solutions 
compared to older models. This led 
manufacturers to introduce new bearings 
built for the rigors of commercial-scale 
energy production. It also sent bearing 
makers down a path to improving 
performance in other ways, including  
the use of engineered coatings.

 
Becoming Less Steel-Like
One novel approach to coating technology 
traces back to the late 1990s, when 
scientists theorized that making the 
surface of bearing rolling elements less 
“steel-like” could effectively neutralize 
the adhesive wear, which is what happens 
when metal rollers and raceways come 
in contact (leading to fretting wear and/
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Common Damage on 3-Point Mount SRB MS Bearings

Engineered Coatings for Roller 
Bearings Help Avoid Costly Repairs

 by Vikram Bedekar and Doug Lucas

wind power
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or corrosion damage to the raceways). 
Unfortunately, the techniques available 
at the time proved insufficient to achieve 
such a durable coating at economical cost. 
It would be several more years before a 
special plasma coating process, known as 
physical vapor deposition (PVD), would 
make such bearings commercially viable.

PVD is a vacuum deposition method 
used to produce microthin films on 
objects such as machine parts. PVD 
employs physical processes including 
heating, sputtering, or transfer by laser 
or electron beam to produce a vapor of 
material. This vapor is then deposited on 
the object that requires coating.

By 2010, the first wind bearings 
leveraging PVD coatings began to 
populate the market. These bearings made 
use of a plasma-based PVD sputtering 
method, whereby atoms are ejected 
by high-energy particles from a source 
material (the target), and transferred to a 
substrate (the bearing rollers).

 

How PVD Works
First, rollers are placed in a vacuum 
chamber and subjected to minute 
quantities of a special mixture of reactive 
gases, including Argon (Ar) and Acetylene 
(C2H2). In the presence of strong electric 
and magnetic fields, these gases react with 
the metallic target (commonly Tungsten 
carbide [WC]). The atoms from the 
target are then dislodged by high-energy 
collisions; plasma ions bombard the source 
material, causing portions of it to ionize 
and condense on the surface of the object.

PVD is so precise, it essentially allows 
coatings to be deposited atom by atom. 
This microstructure control makes it 
possible to engineer coatings that possess 
the exact performance characteristics 
desired in an application. Compared to 
conventional bath or spray coatings, PVD 
coatings are more uniform and much more 
durable; in oil-out conditions, bearings 
with PVD coatings have been observed to 
last approximately 10 times longer than 
bearings with uncoated rollers. 

Figure 1. Bearings having rolling elements 
with engineered surfaces are often called 
wear-resistant bearings.

When applied to bearing rollers, the PVD-coated surface acts as dissimilar 
material to the steel races, which minimizes friction. The coating is hard like 
a drill bit, yet slippery like a nonstick frying pan. This significantly reduces 
the likelihood of component scuffing, smearing, and wear as bearings rotate 
under extreme loads.

Years of Trouble-Free Service
PVD coatings are already proving effective in the field. Recently, in New 
Mexico, a 1.5 MW wind turbine using a mainshaft bearing with coated rollers 
was removed from service after seven years for re-powering. Bearing analysis 
showed little to no sign of adhesive wear on the raceways. In fact, the bearing 
was observed to be in “very good” condition for this stage of operation, 
despite the fact the bearing had not been relubricated in two years (in 
anticipation of the overhaul event). Furthermore, no evidence of progressive 
damage stages was found. 

It was concluded, with a high degree of confidence, that the bearing would 
continue to operate into the 15- to 20-year time frame without issue. This 
was welcome news to the wind turbine owner because he was able to avoid 
the cost of a new mainshaft bearing entirely. Eliminating even one bearing 
replacement over the life of a turbine can save energy producers $100,000 or 
more, factoring in materials, labor, and logistics costs.

Innovation is Everywhere
Once restricted to a handful of laboratories, PVD methods have become 
widely available. Ongoing development has allowed the production of even 
more new coating types that can benefit machine components like wind 
bearings. In fact, wind turbine owners and builders have a growing inventory 
of coating options to consider when it comes to bearings, including coatings 
that offer tougher protection against corrosion, micropitting, and cracking.

Start a conversation with a trusted expert to learn more about engineered 
coatings—bearings that go the distance can have a big impact on productivity 
and profitability, from the smallest installations to the largest wind farms.

Vikram Bedekar is Materials Specialist, and Doug Lucas is Advanced 
Engineering Technologist for The Timken Company. Timken features a growing 
portfolio of engineered bearings and power transmission product brands.

The Timken Company  ///  www.timken.com/wind-energy

Strong and versatile crane
Manitowoc has launched the Potain MCT 325 
to expand its MCT range of topless cranes. 
The MCT 325 is designed to deliver easy 
transport and assembly, plus high efficiency 
and reliability on construction projects. 
Available in two versions, the MCT 325 offers 
jib length configurations from 40m up to 75m, 
in increments of 5m. The new model stays 
true to the design characteristics of Potain 
topless cranes, with easy transport and erection 
combined with on-site performance. On a well-
prepared site, the MCT 325 can be setup within 
1.5 days, with the complete jib and counter-jib 
erected in four lifts. The MCT 325 is designed 
to work with the 2m x 2m L68 and L69 mast 
systems and can be utilized with fixing angles in 
a regular high-rise construction; in an internal 
climbing configuration; or mounted on a chassis, 
giving users maximum versatility. There is also 
a new square design of the crane’s counterjib. 
To ensure easier assembly on site, the complete 
jib and counter-jib can be erected in two lifts 
each, meaning a greater choice of assist cranes 
can be used for the task. There are dedicated 
sling points on the counter jib and transport 
brackets on the jib to facilitate easier loading into 
the crane’s compact transport configuration. 
Customers have a variety of options for the 
hoisting, slewing, and trolley mechanisms. There 
are a variety of hoist options, all with frequency-
controlled technology and the winches are 
available with a safety brake option.

The Manitowoc Company   
///  www.manitowoc.com
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Review your requisites with AISG’s Energy Expert, 
Vice President of Critical Infrastructure Protection, Michael Bennett.

To receive a complimentary consultation, please email 
mbennett@aisg-online.com or call (216) 346-0156 

Energy Experience  – AISG has successfully partnered with Energy Stakeholders to secure 
over 6 GWatts of origination/distribution assets in North America. 

NERC CIP Compliance Expertise  – AISG has worked hand in hand for nearly a 
decade with Homeland Security, regulators, manufacturers, and energy companies to produce the 
most reliable and COMPLIANT physical security available. 

Open Architecture  – Whether you develop, own, or operate an asset, AISG builds systems 
that can be retrofitted very simply to integrate into legacy platforms seamlessly.

Scalable  – Today’s renewable projects are often built in stages or sold to multiple owners. AISG 
provides systems that can easily grow or be broken into smaller pieces for simple ownership transfer.

Cost effective  – AISG leverages state of the art technology to improve efficiency while only 
providing the necessary infrastructure to secure your assets.
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wind power

While it is accepted that derating turbines comes hand in hand with a reduction in 
energy generation, derating strategies can often be misapplied, leading to wind farms 
unnecessarily losing hundreds of MWh each year - leaving tens of thousands of dollars 
in revenue on the table.

Derating can sometimes occur without the asset owners’ knowledge; as the resulting 
decrease in performance is usually under 5 percent, derating is easily lost in the 
noise of other causes of underperformance (such as windspeed, yaw misalignment, 
or mechanical wear-and-tear). Advanced digital tools can identify the patterns of 
underperformance that indicate the turbine has been unnecessarily derated – and why. 

By comparing the times that derating is occurring to other data streams (such as 
windspeed and air density), it is possible to establish whether derating is necessary, 
and ensure any subsequent loss in revenue is limited. Artificial intelligence (AI) can 
drive in-depth data analysis, stopping unnecessary derating, and revenue, from slipping 
under the radar of wind farm owners. 

Turbine data can also be used to analyze why these derates have been misapplied, 
allowing owners to prevent further lost revenue. Below are three of the most common 
causes of unnecessary derating that owners must tackle to get the most out of their fleet.

Sensor calibration
Derating can be applied in response to environmental conditions. For example, storm 
conditions can cause significant damage to active turbines, presenting a major safety 
risk for the surrounding area. Therefore, derating can be a way to apply the brakes to the 
rotor in extreme weather. 

However, if the turbine “senses” adverse weather conditions when there are none, 
derating conditions will be switched on unnecessarily. When sensors have not been 
properly calibrated, control systems might begin derating turbines based on faulty 
sensor readings that indicate adverse conditions, even in the midst of benign weather. 

With any control system, it’s important to make sure that sensors are properly 
calibrated for the environment. Sensor error can be identified if the turbine data does 
not match with other data streams for environmental data. While this is an arduous 
process with traditional data analysis methods, AI can find these errors quickly. 

Turbines have been operated at a fraction of their 
maximal efficiency for years - but this isn’t necessarily 
a bad thing. Limiting a turbine’s performance is known 
as derating, and it can benefit both turbine lifetime, 
limit noise, and support the successful integration of 
wind assets into the grid. 

Misapplied 
Derating
How wind farm owners lose 
hundreds of MWh each year
 by Gareth Brown
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wind power

With this information, owners can fix 
malfunctioning sensors to ensure that 
derating only happens when it should, 
helping to boost turbine AEP and revenue.

Export limitations
Wind power is making up an increasing 
share of the energy mix fed into the grid. 
However, many legacy grids have been 
designed to handle conventional power 
sources such as coal, and struggle to 
handle the intermittent supply generated 
by renewable sources. 

While steps are being taken to update 
the grid to better manage intermittent, 
distributed energy sources, wind farm 
owners and operators are often required 
to derate their assets when the grid is at 
capacity. It can sometimes be the case 
that the wind farm’s output is already 
below the threshold for grid capacity, 
rendering the application of a derating 
strategy unnecessary. Likewise, if 
derating continues after the agreed export 
limitation time is up, the wind farm is 
producing a fraction of its potential, even 
when the grid can handle the full output. 

Once owners are armed with the data 
to demonstrate how a derating plan has 
led to an unnecessary loss in generation, 
they can renegotiate the terms of the plan 
with their turbine manufacturer and grid 
operator, limiting any lost revenue to only 
what is necessary.

Legacy curtailment
Owners often have their derating strategy 
set up far in advance of operations, never 
revisiting the plan to see whether the 
terms remain valid in the real world.

During commissioning, for example, 
wind farms are often required to limit 
performance to prevent feeding into 
the grid when it is at capacity, and to 
minimize disruption to the surrounding 
environment. Noise curtailment is a 
common requirement; if a turbine 
produces more noise than permitted near 
residences, wind farm owners may be 
required to pay compensation - and risk 
losing support in the local community.

Over the course of a turbine’s lifetime, 
the grid may be updated to support a 
greater proportion of renewable energy 
generation. As the surroundings of the 
wind farm change, the noise curtailment 
plan may become redundant. When this 
happens, it is crucial to update derating 
plans to reflect these changes. 

Investigating unknowns
Identifying a single underperforming 
wind turbine is relatively easy. Incorrect 
farm-wide derating, however, is much 
more difficult to identify and significantly 
more costly. AI can identify wind farm-
wide derating by looking for patterns 
and performance anomalies, comparing 
them to how the wind farm has 
previously performed, and informing the 
owner of how to rectify this.  

Reducing turbine performance to allow 
for grid limitations, reduce wear-and-tear on 
components, or reduce noise is often necessary. 
Derating is a strategy that wind farm owners 
both accept and encourage on occasion. 
However, if the reason for derating is defunct, or 
the assets are overly derated due to a technical 
error, owners will continue to face unnecessary 
losses to revenue.

In short, owners must focus on developing a 
true understanding of their asset’s performance 
and, as part of this, ask themselves: Is this asset 
performing as it should be? If the answer is 
anything but a firm “yes”, then an in-depth, AI-
mediated analysis of data from both the asset and 
the surrounding environment must be prioritized. 
This level of understanding provides owners 
and operators with the information they need to 
review their derating strategy, and ensure they are 
not needlessly losing out on potential revenue.

Gareth Brown is CEO of Clir Renewables, a 
renewable energy AI software company. He is an 
entrepreneur and a chartered engineer with the 
IMechE. Gareth has over a decade of experience 
in the industry which spans the life cycle of 
renewable energy projects from identification, 
development, construction, to financing, and 
operation. Gareth set up Clir Renewables in 
2017 alongside Jake Gray. Headquartered in 
Vancouver, Canada, the company opened its 
European office in Glasgow, Scotland in 2018, 
and supports 6 GW of assets globally.

Clir Renewables  ///  clir.eco

11MW offshore wind turbine
Offshore wind industry provider Siemens Gamesa Renewable Energy (SGRE) 
expanded its product portfolio with the launch of the new Siemens Gamesa 
DD Flex concept and the SG 11.0-193 DD Flex offshore wind turbine. Built on 
the current largest offshore wind turbine in the SGRE fleet, the SG 11.0-193 DD 
Flex can reach a capacity of 11MW under specific site conditions. The SG 11.0-
193 DD Flex offshore wind turbine features a 193m diameter rotor utilizing the 
94m long Siemens Gamesa B94 Integral Blades. Constant digital observations 
are processed by the control system, increasing capacity up to 11MW. The 
upgraded turbine has been created based on SGRE’s deep understanding and 
expertise within its proven offshore direct drive technology, gained over all five 
product generations since being launched in 2011.

Siemens Gamesa Renewable Energy (SGRE)   
///  www.siemensgamesa.com

Break tough fasteners with 900 ft/lbs of torque
The new 18-volt 1/2" Drive Monster Lithium Brushless Cordless Impact 
Wrench Kit from Snap-on provides 900ft/lbs of torque output to easily break 
loose the most stubborn of fasteners. The 18-volt 1/2" Drive Monster Lithium 
Brushless Cordless Impact Wrench Kit (part number CT9075), features a 
digital microprocessor-controlled switch that maximizes performance, run 
time, and durability. The impact comes with a powerful bolt break-away 
torque rating of 1200ft/lbs; 2100 blows per minute; and runs at 1500rpm. The 
8.7lb kit includes two monster lithium batteries and a USB charging station. 
Three torque settings in forward and three in reverse helps the tool adapt to 
various applications. A built-in brake stops the anvil and prevents the tool from 
throwing fasteners and sockets and a bright LED illuminates the work area.

Snap-on Industrial  ///  https://b2b.snapon.com
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wind product spotlight: tensioners & torque systems

The proper alignment of a bolted joint can be achieved by using either torque or tension 
methods of bolting. Proper bolt loads must be realized during installation or the integrity of the 
joint will be compromised, leading to misalignment and, if left unchecked, the ultimate failure 
of the joint. In this issue, we look at some of the tensioners and torque systems available today.

Tensioners & Tensioners & 
Torque SystemsTorque Systems

Snap-on Industrial
Product: SpinTORQ 360 Continuous Rotation 
Torque Wrench 

Description: The new SpinTORQ 360 
Continuous Rotation Torque Wrench from Snap-
on Industrial is a continuously spinning, low 
profile torque wrench and is 80% faster than 
ratcheting hydraulic wrenches. The pneumatic-
powered SpinTORQ 360 can access tight 
spaces, thanks to its low-profile head that 
continuously rotates 360° to provide maximum 
torque in both forward and reverse directions. 

Power System: Pneumatic

Drive Size: 1-13/16" to 2-3/4"

Torque: 140 to 8,000 ft/lbs; 186 to 3,655Nm

RPM: Up to 17RPM

Weight: 6.5lbs to -28.7lbs (7.5kg to 13kg)

Noise Level: 84db

www.snapon.com/industrial

Norwolf Tool Works, Inc.
Product: X-Driver System

Description: The X-Driver system is a 
multi-patented, double-acting hydraulic 
torque wrench based on a power head 
that works with 3 different drives: A 
Drive - low profile hex ratchet, M Drive 
- low profile cassette, and V Drive - 
square drive. A slim, fast, easy, and 
versatile hydraulic wrench.

Power System: Hydraulic

Drive Size: Assorted 

Torque: Assorted

Weight: Assorted

Noise Level: Assorted

www.norwolf.com

Torq/Lite
Product: SUXL SERIES (SU1XL-SU8XL)

Description: The Torq/Lite SUXL Square 
Drive Series is tested and designed to 
deliver +/-3% accuracy. The SUXL Series 
patented ratcheting design increases 
accuracy and reliability while reducing the 
number of moving parts. The SUXL 360° 
reaction member is reversible and has 
48 splines for those micro adjustments 
needed for proper reaction.

Power System: Hydraulic (general)

Drive Size: 3/4", 1", 1.5"

Torque: 143 to 8,545ft/lbs (194 to 
11,585Nm)

RPM: Ratcheting

Weight: 5.5lbs to -20lbs (2.38kg to 
-9.07kg)

www.torqlite.com

SEE AD ON PAGE 53 SEE AD ON PAGE 66

Torkworx, L.P.
Product: Stratus High Flow Tensioner 
Pump

Description: This Stratus Pump is 
designed for the punishing conditions 
and demanding requirements of wind 
turbine bolt tensioning. Built for extreme 
temperatures, rough handling, low voltage, 
dust and dirt, and high duty cycles.

Full Load Amps: 13.2A / 6.6A.  Available 
in 120V, 240V, and 480V

Horse Power: 1.5Hp electric motor

Capacity: 1.5gal reservoir

Pressure Output: 21750 PSI and 30000 
PSI options

Size: 16" x 13.6" x 22.75" (406mm x 
345mm x 578mm)

Controls: Includes 20ft control pendant

Weight: 73lbs (33kg)

Key Features: 

•  Double-acting circuits available;

•  Removable digital gauge and oil 
cooler optional;

•  Larger reservoir sizes and 
horsepower models available;

•  Alternative fluid/ water-glycol 
compatible models available.

www.torkworx.com

ITH Engineering
Product: ITH Bolt Tensioning Cylinder

Description: ITH bolt tensioning cylinders 
are designed for tightening large diameter 
bolts of all major OEM wind turbine 
applications including: foundation rods, 
tower bolts, bearing bolts, and more. 
High accuracy and repeatability ensures 
consistent even loads throughout bolted 
joints. Combine with the Micro-MAX pump 
for a lightweight and compact bolting 
system.

Bolt Diameter: M16 and larger

Key Features: 

•  Designed with OEMs for all turbine 
applications;

•  Lightweight and compact designs;

•  Patented safety features;

•  High load accuracy and repeatability;

•  Fast operation using one or multiple 
tensioners simultaneously.

www.ith.com

Tensioners
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wind product spotlight: tensioners & torque systems

Enerpac
Product: E-Pulse Hydraulic Pump 

Description: The series of E-Pulse Hydraulic 
Pumps represent a combination of innovative 
features and technologies. The new ‘Smart 
Controls’ enable the motor to maintain constant 
power and provide high flow, and an adjustable 
speed control provides precision as needed. 

Power System: Hydraulic

Drive Size: 10.2" x 14.2" x 15.2"

RPM: 600 to 2400RPM 

Torque: Developed for wrench sizes from 1500-
8000 ft/lbs and joint stiffness from 30-720° of 
rotation per pass

Weight: 39.8lbs (18kg)

Noise Level: 70 - 85db

www.enerpac.com

RAD Torque Systems
Product: E-RAD Blu Torque Wrenches

Description: The E-RAD Blu precision torque 
wrenched are designed to provide a high 
degree of accuracy (+/- 2.8%) and repeatability 
(+/- 2%). These advanced electronic pistol grip 
torque wrenches combine the legendary RAD 
gearbox design and AC Servo motor technology 
to reduce bolting time up to 300%, as compared 
to conventional hydraulic wrenches.

Power System: Electric 120V or 230V

Drive Size: 3/4" to 1.5"

Torque: 100 to 7500ft/lbs; 135 to 10,000Nm

RPM: up to 30 RPM

Weight: 11.9lbs to 33lbs (5.4kg to 15kg)

Noise Level: 75db

www.radtorque.com

Atlas Copco
Product: Revo HA

Description: The Revo HA is a swiveling 
transducerized tool. It uses traceability, angle 
control, and monitoring to assure perfect joint 
quality. These high torque models can operate 
at comparatively high speeds. With multi torque 
setting buttons and operator feedback on the 
display, the tightening process is shortened greatly.

Power System: Electric

Drive Size: 3/4" to 1 1/2"

RPM: 10 to 65

Weight: 14lbs to 29lbs (6kg to 13kg)

Noise Level: <70db

www.atlascopco.com/en-us/itba

HYTORC
Product: LITHIUM SERIES II Electric 
Torque Tool

Description: The LITHIUM SERIES II Tool 
has been redesigned from the ground up with 
expanded functionality, greater durability, 
and intuitive usability. This lightweight battery 
powered tool, with capacity up to 5000 ft/
lbs, is a solution for strength and portability in 
industrial bolting jobs worldwide.

Power System: Battery

Drive Size: 3/4" to 1.5"

Torque: 35 to 5000ft/lb; 47 to 6779Nm

RPM: Varies by configuration

Weight: Varies by configuration

Noise Level: 70db

www.hytorc.com

Stahlwille Tools, LLC
Product: Stahlwille Manoskop 730 Quick

Description: A time proof torque wrench with 
long term accuracy and no need to reset to zero 
due to the wear resistant mechanism design. This 
torque wrench now comes with improved features 
such as an ergonomic handle, and provides 
quick and easy setting of required torque. Quick 
adjustment from outside, no disassembly needed.

Power System: Manual

Drive Size: 1/4", 3/8", 1/2", 3/4"

Torque: 5 to 812ft/lbs; 6 to 650Nm

Weight: 1.8lbs to 7.2lbs (0.8kg to 3.3kg)

Noise Level: 75db when click of torque 
wrench is triggered

www.stahlwille-americas.com
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Torkworx, L.P.
Product: Battery RAD BL Series

Description: The newly designed B-RAD 
BL Select Series offers higher speed and 
longer battery life while incorporating a new 
torque display with buttons. The B-RAD BL 
Select allows the user to easily select the 
target torque.

Power System: Battery

Drive Size: Up to 1.5"

Torque: Up to 5000 ft/lbs

RPM: Up to 21.5

Weight: 19.3lbs (8.75kg)

Noise Level: Under 75

Key Features: 

•  Now with digital torque settings, able 
to increase or decrease the value by 
10 ft/lbs;

•  Torque ranges up to 5000 ft/lbs;

•  Equipped with lithium-ion 
technology;

•  Suitable for pre-torque and service 
jobs where electricity or compressed 
air are not available;

•  Efficient use of energy provides long 
battery life.

www.torkworx.com

ITH Engineering
Product: Hydraulic Torque Wrench type 
CX

Description: ITH type CX is an ultralight 
wrench system that maximizes speed and 
versatility. The ultralight housing and TWIN 
swivel hose connection make handling 
easy. The quick-release reaction arm has 
an asymmetrical shape and can be flipped 
to shorten or lengthen its reach in addition 
to 360° rotation.

Power System: Hydraulic

Drive Size: 3/4" to 2 1/2"

Torque: 1475 to 29,500 ft/lbs (2,000 to 
40,000Nm)

Weight: 4.6lbs to 75lbs (2.1kg to 34kg)
Key Features: 

•  High-speed dual-hose operation;

•  Ultralight housing;

•  Quick-release reaction arms and 
drive inserts;

•  Asymmetrical reaction arm can be 
flipped and rotated 360°;

•  TWIN swivel hose connection.

www.ith.com

Torque Systems
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HEICO-LOCK®

WEDGE LOCKING SYSTEMS

HEICO FASTENING SYSTEMS

The best value to secure bolts.

The HEICO-LOCK® wedge 
locking system is the reliable 
solution to the problem of 
securing bolted joints in high 
vibration assemblies against 
self-loosening by rotation!
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wind product spotlight: bolts & fasteners

Reliable tools and components are important in any industry, but particularly in wind power, where efficient 
turbine and blade construction and operation are essential to safety and project success. This issue, we’re 
highlighting the latest in bolts and fasteners from various companies in the industry. 

Bolts & Bolts & 
FastenersFasteners

Sherex Fastening 
Solutions
Product: TEC Series Washers

Description: TEC Series washers are an 
affordable solution to securing joints in 
applications that experience high vibration. 
These washers can be reused without any 
impact on performance. 

Application: Wind, solar, any application 
where the joint comes loose from vibration

www.sherex.com

NTC Wind Energy
Product: IronClad Bolt Caps

Description: IronClad Bolt Caps, Grout 
Sleeves, CorrosionX Grease, and Bolt 
Tensioning

Application: Foundation corrosion 
protection

www.ntcwind.com

Valley Forge & Bolt
Product: SPC4

Description: SPC4 Load Indicating Technology 
provides accurate bolt installation to within +/- 
5% of desired clamp load by directly measuring 
tension in the bolt. The SPC4 joint also makes it 
possible to visually verify those bolts that have 
lost clamp load allowing technicians to focus 
on these for re-tightening during maintenance 
inspections. This results in saving maintenance 
time, money, and replacement parts. For a 
minimal investment, the SPC4 offers maximum 
joint integrity with optimum performance.

Application: For both OEM and maintenance 
of wind turbines and other power systems, 
SPC4 is fastener system with integral predictive 
technology to reduce costs by preventing critical 
joint failure.

www.vfbolts.com

Cooper & Turner 
Industries, Inc. 
Product: Large diameter, safety critical 
threaded fasteners and hardware

Description: Cooper & Turner is a 
manufacturer and supplier of high strength, 
safety critical large diameter (M16 <> M100) hex 
bolts, double ended studs, and threaded rod. 
Employing automation (including in-process 
NDT inspection and automatic zinc flake 
coating) and robotics results in high quality and 
consistent products, having full lot traceability, 
for global customer needs. 

Application: For high strength, safety critical 
fastening on wind turbines; from foundation 
anchor studs, to tower flange bolt sets, to 
nacelle/hub/rotor fastening, blade hardware kits, 
and spares/services parts.

www.cooperandturner.com
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Heico Lock
Product: HEICO-Lock Wedge-Lock 
Washers

Description: Heico's certified bolt 
fastening system works safely in dry and 
lubricated conditions. They can be reused 
consistently without loss of function or 
quality, and cost up to 50% less than 
comparable fasteners. HEICO-Lock 
Wedge-Lock Washers are suitable for use 
with high-tensile bolts of grade 8.8, 10.9 or 
12.9 and their respective nuts.

Application: A wedge locking system that 
delivers high-quality, anti-vibration security 
for demanding bolted joint applications. 
Typical applications include wind turbines, 
heavy machinery (i.e. construction and 
agriculture), mining and quarrying, oil and 
gas, etc.

Key Features: 

•  Supplied as a pre-assembled pair 
that is easy to install and remove;

•  Will not rust, break or vibrate loose;

•  Certified system for securing bolts, 
working at low and high preload 
levels;

•  Particularly suitable for dynamic 
loads, including when using 
lubricants;

•  Available from M3-M76 and 1/4"-3" 
in steel or stainless steel with narrow 
or wide bearing surfaces.

www.heico-group.com

ITH Engineering
Product: IHF Fasteners

Description: IHF fasteners are designed 
for use with ITH tensioners to achieve 
maintenance-free bolted joints. The 
optimized design eliminates the need for 
washers and allows high utilization of the 
yield point, small bolt dimensions can be 
used with the same tensioning force.

Application: IHF fasteners are generally 
used in steel construction, especially on 
flanges. Available standard dimensions are: 
M36 to M64 (1 3/8'' to 2 1/2’')

Key Features: 

•  DIBt approved;

•  Maintenance-free;

•  Substitute common bolts and nuts;

•  Highest accuracy and repeatability in 
clamp loads;

•  Flanges can be designed more 
compact and reduce costs.

www.ith.com

Bolts Fasteners
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Batteries - Lead Acid

Crown Battery Manufacturing
CROWN1 batteries are engineered and 
optimized for deep-cycling in renew-
able energy applications. They are 98% 
recyclable. Crown’s process incorporates 
recycled lead and plastic, along with green 
energy from solar panels, wind turbines, 
and geothermal cooling. To ensure quality, 
every CROWN1 battery is manufactured 
at the company’s ISO 9001:2015-certi-
fied headquarters in Fremont, Ohio, USA. 
CROWN1 maintenance-free batteries are 
built using robotic assembly, the industry’s 
heaviest plates, and more active material. 
This allows for more chemical reactions, 
enhancing performance and lifespan. 
Proprietary cast-on-strap systems deliver 
100X the precision of manual welding, for 
improved longevity and reliability. CROWN1 
offers 6-, 8-, and 12-volt models with 
33-390Ah (20-hour rating) capacities.
www.crownbattery.com

Rolls Battery Engineering
Designed to deliver long-term reliable 
energy storage in a heavy-duty, dual-
container design, Rolls Series 5000 2-volt 
2 YS 31P model offer heavy-duty thick 
plate construction for extended cycle 
life and durability, convenient modular 
cell assembly, Advanced-NAM carbon 
additive for improved charge and PSOC 
performance, and high Amp-Hour capacity 
(2527AH @ 20Hr), backed by a 5-year full 
replacement warranty. 
www.rollsbattery.com

Batteries

Battery Systems, Inc.
Battery Systems provides customers with 
battery products combined with efficient 
service and competitive prices.
www.batterysystems.net

Bioenno Power
Based in Santa Ana, California, Bioenno Power 
offers lithium iron phosphate (LiFePO4) batteries 
for various solar and industrial applications. The 
company's "BLF-" series offers a 10-year service 
life, 1/4 the weight of SLA batteries, and built in 
circuitry that balances/equalizes cells, protects 
against overcharging, overdischarge, overcur-
rent, and overvoltage.
www.bioennopower.com

Darfon America Corp. 
The Darfon B09ULF is a 9.6kWh LFP battery and 
two can be stacked for 19.2kWh. The enclosure 
installs floor-standing or wall-mounted, and 
empty to minimize installation weight and to 
make it easy for one person to install. All wiring 
is quick disconnect, to speed up installation. 
With full communication with Darfon’s hybrid 
inverters, the B09ULF’s status and performance 
can be monitored through Darfon’s web portal. 
Since the B09ULF uses LiFePO4 chemistry, it has 
a long life span and is safe.
www.darfonsolar.com

GS Yuasa Energy Solutions, Inc. 
GS Yuasa Energy Solutions, Inc. is 
an American subsidiary of GS Yuasa 
Corporation, a 100+ year old Japanese 
corporation. GS Yuasa Energy Solutions 
(GYES) was formed in 2019 to address the 
growing energy storage and reserve power 
markets. GYES brings together and leverages 
GS Yuasa Group’s advanced technologies 
with American market successes in lithium, 
telecom, UPS, alarm and security, and energy 
storage into a single business unit.
www.gsyuasa-es.com

Iron Edison Battery Company
Iron Edison Battery provides long lasting Nickel 
Iron and Lithium Iron batteries, as well as complete 
off-grid and grid interactive solar systems for 
residential and commercial applications.
www.ironedison.com

Batteries - AGM

Sun Xtender Batteries
PVX-2240T is a popular 6V battery used for 
applications as diverse as grid-tied and off-grid 
homes, street and bus stop lighting, traffic 
arrow and message boards, cathodic protection, 
2-way radio repeaters, SCADA, medical refrig-
eration clinics and power for remote areas or 
developing nations, and parking lot lighting. Sun 
Xtender advanced PVX-2240T is an AGM design 
and is charged at the factory and shipping 
HAZMAT EXEMPT.
www.sunxtender.com

Batteries - All Iron Flow

ESS Inc.
Utilizing iron, salt, and water for its electrolyte, 
and simple materials for battery components, the 
Energy Warehouse from ESS Inc. is a safe (no 
hazardous materials) and sustainable (fully recycla-
ble) iron flow battery storage solution. The EW has 
an energy storage capacity of 400kWh, a 25-year 
design life, and can be configured with variable 
power to provide storage durations of 4 to 12 hours. 
These features make it suitable for traditional 
renewable energy projects and utility projects.
www.essinc.com
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U.S. Battery Manufacturing
U.S. Battery Manufacturing has been build-
ing flooded lead acid batteries since 1926 
and manufactures deep cycle batteries 
specifically for many industries, worldwide. 
The company’s RE Series batteries are 
designed to provide high peak capacity, 
long cycle life, and reliability for use in 
industrial or residential renewable energy 
applications. RE Series batteries utilize the 
company’s XC2 formulation and Diamond 
Plate Technology to create an efficient 
battery plate, delivering high watt-hours per 
liter and watt-hours per kilogram. 
www.usbattery.com

Batteries - Li-Ion

Fortress Power
Fortress Power engineers announce the 
new eVault 18.5kWh battery. The eVault 
uses safe Lithium-Iron-Phosphate technol-
ogy. It has a user-friendly front display 
to monitor batteries’ capacity and power 
output. It is compact, powerful, and able 
to stack up to 12 batteries in parallel 
(222kWh). Competitively priced, the eVault 
battery also comes with a 10-year warranty 
and 6,000 cycles.
www.fortresspower.com 

Durr MEGTEC, LLC
Dürr MEGTEC is a global turnkey supplier of custom single-side or simultaneous two-side coating lines, drying 
systems, and environmental solutions. Dürr MEGTEC has developed solutions for applications in lithium-ion 
battery electrodes, fuel cells, advanced composites, battery separators, solar films, membranes, clean room 
processes, and others. Its GigaCoater wide-web coating line for lithium-ion battery electrodes provides high-
volume production of battery electrodes, with each GigaCoater capable of producing up to 3GWhr of electrode 
capacity per year on average. Dürr MEGTEC has also developed an easy-to-use laboratory coating line designed 
for short production runs. In addition, they offer a complete range of pollution control equipment consisting of 
oxidizers, solvent recovery systems, and distillation and purification systems.
www.durr-megtec.com
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Destin Power
Destin Power offers ESS solution which integrate 
Li-ion battery, PCS, EMS, and containers to 
provide customers with minimized transportation 
and installation costs and meet the high-capacity 
ESS market demand. ESS is fully customizable 
and can be made to match customers' require-
ments. It can serve a wide range of applications 
including peak cut, time shifting for integration 
with renewable energy sources, ancillary services 
for grid stabilization, and micro grid.
www.destin.co.kr

Dynapower Company
Dynapower, headquartered in So. Burlington, 
VT, designs, manufactures, and integrates 
energy storage systems worldwide. With 
over 700MWs of energy storage invert-
ers, DC-DC converters, and fully-integrated 
energy storage systems, Dynapower’s 
systems are backed by a team of engineers 
and service technicians to guide their 
customers during the lifetime of their project.
www.dynapower.com

e-On Batteries, Inc. 
e-On Batteries, Inc. is an Allen, TX based 
manufacturer of the EB12548UL 6.4kWh 
LFP battery module. Stackable up to 1000V 
and parallelable out to multi-megawatt 
configuration, the EB12548UL is a safe, 
installer-friendly, and versatile battery 
module. e-On batteries are UL1973 listed, 
California Energy Commission approval, 
and have an SGIP qualification
www.e-onbatteries.com

Imperium3
Imperium3 is a global consortium of expertise in battery cell technol-
ogy, LIB production, and raw material supply chain solutions. Imperium3 
begins with patented lithium ion technology, which delivers increased 
capacity, long life cycle, high voltage, and improved safety, at a low 
cost of ownership and green manufacturing. With this technology as its 
foundation, Imperium3 is on pace for a December 2020 production date. 
www.im3.com.au

Leoch Battery Corp. 
Leoch’s 48-Volt Lithium Iron Phosphate (LiFePO4) batteries are equipped 
with a built-in Battery Management System (BMS) and optional LCD 
screen for hassle-free maintenance. Leoch high performance models 
offer 10,000 cycles @ 50% DOD, or 3500 cycles to 100% DOD at the 
system level. Can be put into parallel for 48VDC, 1600AH capacity.
www.leoch.us

Lithium Werks
Lithium Werks, manufactures lithium ion batteries that can be arranged in 
systems between 12V-1000V, from kWh to MWh. As a result of the stable, 
high-quality chemistry, Lithium Werks’ U-Charge family of 12V, 24V, and 36V 
modules have an extended cycle life and float life, suited for energy storage 
markets such as renewables and UPS. Through this design, lithium ion batter-
ies can act as a “drop-in” replacement for lead-acid batteries or be easily 
assembled into larger systems of any voltage and capacity. The lithium iron 
phosphate batteries are fast-charging and safe energy storage solutions.
www.lithiumwerks.com

Trojan Battery Company
Trillium, Trojan’s Intelligent Lithium battery is designed and engineered in the 
USA and is available in 3 popular sizes that can be used in a variety of applica-
tions in solar. From its cell and battery design to its intelligent, built-in diagnos-
tics, Trillium offers a range of advanced safety, environmental, and electronic 
features. With life expectancy over 5,000 cycles, Trillium will deliver outstand-
ing return on investment over time. Trillium is designed as an easy replacement 
for existing lead acid batteries.
www.trojanbattery.com

Batteries - Redox Flow

VRB Energy
VRB Energy’s vanadium redox battery (VRB) systems store energy in liquid 
electrolyte in a patented process based on the reduction and oxidation of ionic 
forms of the element vanadium. This is a repeatable process that is safe, reliable, 
and non-toxic. Components can be nearly 100% recycled at end of-life, dramati-
cally improving lifecycle economics and environmental benefits.
www.vrbenergy.com

Battery Energy Storage Systems (BESS)

Aggreko
Aggreko’s fully integrated, plug-and-play battery storage solutions ensure 
maximum system effectiveness and efficiency. They have been optimized 
across every component to deliver system performance, minimize operat-
ing costs, and shrink a carbon footprint. Aggreko offers solutions to power 
a microgrid, add reliability to a hybrid system, and to optimize business 
cases through smart energy management. The Y.Cube is a ready-to-install 
energy storage system.
www.aggreko.com 

Alamon
Alamon, a national company with 40+years of experience and expertise, 
provides installation services for energy storage, microgrid, renewables, 
and other energy projects. Their services include the installation of Battery 
Energy Storage Systems (BESS) and Network Services Technology for 
monitoring, control, data collection, and the bi-directional communication 
of information. Alamon is a resource for a high-quality labor force for EPC 
developers of energy, communication, and utility projects.
www.alamon.com
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EnerSys
NorthStar BLUE+ Battery by EnerSys applies 
carbon technology for high cycle life and Partial 
State of Charge (PSOC) performance. Thin plate 
technology delivers long life and high power 
output. The NSB BLUE+ Battery is also UL1989-
recognized and flame-retardant to meet UL94VO. 
It is built in the United States, has a two-year 
shelf life, offers fast, efficient recharge, and 
features special plastic components for opera-
tion in a wide temperature range. Its product 
range is 40-210 amp hours.
www.enersys.com

NEC Energy Solutions
NEC Energy Solutions, headquartered in 
Westborough Massachusetts USA, designs, 
manufactures, and integrates smart energy 
storage solutions for the electric grid and 
other applications with critical power 
needs. With over 900MW of energy storage 
installed, contracted, or awarded, NEC 
Energy Solutions provides megawatt-scale 
energy storage and proprietary software 
control systems that support the operation 
of the grid, while enabling more wind and 
solar generation to be installed.
www.neces.com

Rosendin Electric
Battery Energy Storage Systems (BESS) are 
fast becoming a key component of existing 
and future renewable energy strategies 
implemented by utility, municipal, developer 
and commercial clients throughout the 
U.S. Rosendin supplies technology agnos-
tic BESS solutions for most all frequency 
control and regulation, demand response, 
load shifting, peak shaving, microgrid, and 
backup power applications.
www.rosendin.com

Strata Solar
Strata Solar’s battery energy storage systems provide significant electric 
reliability, cost savings, and resiliency benefits. Strata’s energy storage 
technology paired with flexible business models enable their clients to meet 
their energy and environmental goals.
www.stratasolar.com

UL LLC
UL’s energy storage services help reduce the complexities associated with 
creating energy storage products and support manufacturers and integrators to 
deliver safer technologies to market. Their component testing, certification, and 
surveillance services help verify the integrity of the entire supply chain and help 
facilitate seamless introduction of products into the global marketplace.
www.ul.com/batteries
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Components

HARTING Americas
For energy distribution and storage applications, 
HARTING supplies robust connectors for trans-
mitting data, signals and power. They feature a 
modular design and can be assembled quickly. 
Their connectors are used to connect low-voltage, 
medium-voltage and high-power facilities. They 
can also be used for energy management and the 
corresponding control systems.
www.harting.com

Schaltbau North America
Schaltbau North American provides AC and 
DC contactors for critical applications. With 
renewable energies and the introduction of 
DC networks in manufacturing, the switching 
of high DC loads is gaining in significance. 
With their experience from railway technol-
ogy, they are developing reliable contactors 
for all fields of use in which load circuits have 
to be switched on and disconnected securely. 
Their variety of DC and AC contactors range 
from contactors for battery voltages through 
to power contactors up to 4800V and 1100A.
www.schaltbau.com

Sensata Technologies - Gigavac
Sensata Technologies’ GIGAVAC brand 
HX Series EPIC (Extended Performance 
Impervious Ceramic) hermetically sealed 
High Voltage DC Contactors are small, 
UL508 approved contactors for 1000V hot 
switching. Utilizing the EPIC seal means 
these high voltage contactors exceed 
sealing requirements of IP67 and IP69. The 
HX series High Voltage Hermetically Sealed 
Contactors are particularly suited for inverter 
systems, battery packs, and combiner boxes 
in solar or wind power systems.
www.sensata.com/gigavac

Battery Management Systems

FUERGY
FUERGY has developed its own proprietary, scalable hardware device 
and AI-powered software called “brAIn”. This solution helps optimize 
energy consumption and maximize efficiency of renewable energy 
sources. Thanks to an automated energy management users can signifi-
cantly reduce their energy costs and achieve a three-year payback period 
of the investment in renewables. FUERGY makes renewables effective 
and affordable for everyone.
www.fuergy.com

Nuvation Energy 
Nuvation Energy’s Stack Switchgear (SSG) provides an integrated battery 
stack management solution that includes all the hardware and software 
required to integrate a battery stack into an energy storage system (ESS). 
Each SSG unit contains Nuvation Energy battery management system 
modules and is designed to be used with other products in the Nuvation 
Energy battery management system family.
www.nuvationenergy.com

Poweroad (Shenzhen) Energy Storage Technology Co., Ltd.
POWEROAD BMS has been designed to manage different chemistry 
lithium-ion cells, and is a full and mature solution for Commercial & 
Industrial (C&I) or Utility Energy Storage System (ESS) applications. 
10ft/20ft/40ft containerized integrated ESS solution with POWEROAD 
BMS built-in and own CLOUD platform are also available. Key features 
include multistage operation  and cascade protection, robust database 
management, multiple algorithm and dynamic correction, and intel-
ligent management strategy.
www.poweroad-ess.com

Span
Span is introducing a new electrical panel designed for solar and storage. The 
Span panel serves as the center for connected power in the home. It provides 
all the safety features of a standard panel and adds real-time load monitoring 
and controls, customizable backup power prioritization, and embedded intel-
ligence to optimize home energy. Span pairs with battery storage to provide 
customizable home backup through the Span app, allowing customers to 
choose and change their backup priorities.
www.span.io

Battery Testing, Inspection, Safety

Advanced Test Equipment Rentals
Advanced Test Equipment Rentals is a rental and sales provider of test, 
measurement, inspection, and energy equipment, offering solutions for 
complex standards and requirements. Their extensive selection of equip-
ment built by recognized manufacturers offers a variety of options to 
choose from. Advanced Test Equipment Rentals is A2LA accredited for 
ISO 17025 calibration and ISO 9001 certified.
www.atecorp.com

DNV GL
DNV GL’s global energy storage experts work with manufacturers, 
utilities, project developers, communities, and regulators to identify, 
evaluate, test, and certify systems that will integrate seamlessly 
with today’s grid. Through their dedicated labs and expertise around 
the world, they have created a combination of analytical and testing 
experience to help find energy storage solutions.
www.dnvgl.com/storage

Capacitors

Cornell Dubilier Electronics
Next generation inverter designs for renewable energy demand reliable 
DC link capacitors with higher capacitance values, voltage, and current 
ratings. Available in new case sizes and ratings, Cornell Dubilier’s Type 
947D power film capacitors offer high bulk energy storage, ripple filter-
ing, and life expectancy for wind and solar power inverter designs, as 
well as electric vehicle applications. Clients can select from hundreds 
of standard catalog listings, or connect with CDE engineers to develop 
special designs to their requirements.
www.cde.com
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Shoals Technologies Group
The BLA is a component harness which 
makes use of the Shoals In-Line fuse and 
wire welding manufacturing process, 
and offers a site that is free of DC string 
combiners. All of the load is combined 
in the large conductors that typically run 
between the string combiner and the 
inverter. There is no need to trench for DC 
feeders or hang string combiner boxes. 
And when booted with BAC connector, the 
entire array is plug-and-play, plug in the 
panel strings, plug into the inverter.
www.shoals.com

WECS Renewables
WECS Renewables is a supplier to the 
storage, wind, and solar industries, filling 
the gap between technologies. Since 1982 
WECS has assisted in new construction 
and operations life-cycle renewal parts to 
facilitate owners/operators, contractors, 
and developers install and maintain equip-
ment from Storage-to-Substations including 
associated Balance of Plant, solar system 
and wind turbine power conversion systems, 
wire and cable, LV and MV connectors, and 
IGBT/inverter repair, including inventory.
www.wecsrenewables.com

Controllers

Morningstar Corporation
The TriStar MPPT 600V (TS-MPPT-600V) is an innovative charge controller design. 
By accepting PV array input up to 600Voc, it enables installers to design systems 
with longer, fewer strings, reducing cabling and hardware which make installation 
and wiring easy and fast. Morningstar’s digital engineering combined with thermal 
management make the TS-MPPT-600V with TrakStar technology a charge controller 
that doesn’t require a cooling fan or fans.
www.morningstarcorp.com
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Grid  
emulation  
experts 
Ahead of the grid and 
before your deadlines, 
we enable you to 
commission renewable 
energy projects.

   Mitigate construction  
and contractual risk

   Commissioning services for wind 
and solar projects 

   Cost saving fuel efficiency programs
   Simulating grid conditions 
   Readiness testing 
   Fluctuation testing in real-time
   Capitalize on tax incentives 
   Custom engineered systems 

Visit aggreko.com to get in touch
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Phocos Americas, Inc. 
The Phocos CIS-MPPT Series of charge 
controllers offer a solution for off-grid appli-
cations such as telemetry, outdoor lighting, 
SCADA, and monitoring. This product was 
developed to ensure reliable battery protec-
tion under extreme weather/environmental 
conditions that often results in damaged 
electronics. The robust CIS-MPPT Series also 
has advanced lighting controls, programmable 
load timing, is IP68, and can offer 2 years of 
performance data (with accessory). 5-year 
warranty, CE and RoHS compliant.
www.phocos.com

Cryogenic Energy Storage

Highview Power
Highview Power is a designer and developer 
of a proprietary cryogenic energy storage 
technology that delivers reliable and cost-
effective long-duration energy storage to 
enable a 100% renewable energy future. Its 
technology uses liquid air to store and deliver 
anywhere from 20MW/80MWh to more 
than 20 MW/1.2GWh of energy. It delivers 
pumped-hydro capabilities without geographi-
cal constraints and can be configured to 
convert waste heat and cold to power.
www.highviewpower.com

Enclosures

Maysteel Industries, LLC 
Maysteel designs and fabricates custom 
sheet metal enclosures to support 
renewable energy technology, includ-
ing energy and battery storage, fuel 
cells, and electric vehicle (EV) charging. 
From meeting NEMA standards and 
UL requirements to improving product 
scalability, they ensure their product can 
withstand environmental stressors and 
protect internal technology.
www.maysteel.com

Energy Storage Metering

Continental Control Systems
Continental Control Systems is now offering fully assembled 
WattNode Energy Meters in UL 508A NEMA metal and poly 
enclosures. Enclosures are available with a three-phase circuit 
breaker, a fuse block, or without circuit protection. Any model of 
the WattNode; the revenue-grade meter or standard accuracy 
meter comes preinstalled when ordered with the enclosure. 
Designed for indoor and outdoor installations, the enclosure 
complies to UL 508A Type 3R, 4, 12 and 13. Fully assembled 
meter enclosures can be ordered through their e-commerce site.
www.ctlsys.com

Energy Storage Systems

Atlas ESS
Atlas Energy Storage Systems are inexpensive, high performing lithium 
ion based systems. All Atlas ESS products have approvals from nation-
ally recognized test labs. Atlas products comply with the new provisions 
for energy storage systems in the 2017 edition of the National Electric 
Code (NEC). Professionals and DIYers alike can assemble NEC compliant 
Energy Storage Systems using Atlas components. Cabinets, BMS, and 
controls are available separately or in pre-assembled systems.
www.atlas-ess.com

BlueSolutions
BlueSolutions’ globally deployed solid-state Lithium Metal 
Polymer(LMP) energy storage technology is an advanced solid-state 
battery and energy storage design with important attributes of safety, 
high energy density, and high performance. Solid-state technology is 
insensitive to external temperatures, does not require cooling, and will 
not be subject to thermal runaway events. The LMP outdoor racks are 
suitable for hot, harsh environments, and remote locations. Its robust 
warranty is not subject to operating temperature or depth of discharge.
www.blue-storage.com

BMZ USA, Inc. 
A modular, lithium-ion based Energy Storage System, the ESS 7.0, ESS 
9.0, and ESS X batteries can store a surplus of collected solar energy for 
later use and be used for both on-grid and off-grid applications. Energy 
can either be directed into the storage system or be fed into the public 
grid via an inverter. The ESS batteries have a usable capacity range from 
5.4kWh to 8.05kWh and up to 12 ESS can be connected in parallel. This 
means meeting the energy storage needs of small residential locations 
to larger commercial systems is no issue. The ESS are compatible with 
48V systems which avoids hassles seen with high voltage. Simple to set 
up and use, BMZ ESS batteries make energy storage easy.
www.bmz-group.com

KORE Power
KORE Power designs and manufactures the 1500V Mark 1 Energy Storage System. 
Developed to lower installation and operation costs with higher efficiency, the Mark 
1 includes proprietary NMC cells and modules, with innovative safety features, 
managed and optimized by the Mark 1 BMS. Their Mark 1 energy storage system 
delivers 110.7 kWh in a standard rack. KORE Power has 6 GWh of production capac-
ity in 2020 with deliveries available as early as Q2 2020.
www.korepower.com

MK Battery
MK Battery delivers the reliability and sustainability of the UltraFlex energy 
storage system and provides the power to dramatically reduce diesel consumption, 
CO2 footprint, and maintenance costs. The system combines ultracapacitor and 
battery chemistries in a single electrolyte, creating a maintenance-free hybrid cell 
with high efficiency, performance, and long lifetime throughput. It is reliable and 
robust for tough, off-grid locations and renewable applications, while scalable and 
versatile for single and three phase operations. The UltraFlex system is adaptable 
for existing or new solar arrays and recyclable with a positive end-of-life value. 
A combination of high power, fast response, deep cycling, remote monitoring, 
temperature tolerance, and robust chemistry makes UltraFlex suitable for on-grid, 
off-grid, or weak grid energy storage applications.
www.mkbattery.com

OutBack Power
The EnergyCell XLC battery system, complete with a 10-year warranty and 
cycle life, is a solution for today’s demanding off-grid, self-consumption, 
and backup applications requiring large energy storage. A high cycle life 
and charge acceptance of 300ADC delivers high performance with all the 
safety features of lead-acid technology and a modular design stackable up 
to 177kWh of energy storage. The EnergyCell XLC’s technology delivers an 
improvement in service life, with up to 3800 cycles at 50% DoD. High capacity 
lead carbon provides a cost-effective solution.
www.outbackpower.com

TROES
Based on LiFePO4 technology, TROES develops, designs, manufactures, and deliv-
ers safe, long-lasting, cloud-based energy storage systems that integrate TROES’ 
proprietary IoT and AI-based modular Battery Packs, Battery Management Systems 
(BMS), Enclosures, and Power Conversion System (PCS). These systems are rigorously 
tested. TROES offers “Customized-Off-The-Shelf”, scalable design and can cover a 
wide range of energy needs from 56kWh to over 100MWh and competitive financ-
ing/leasing terms and short manufacturing lead times. TROES’ product has already 
passed CSA/UL certification and TROES has deployed systems in North America.
www.troescorp.com
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Energy Storage Systems - 
Commercial

Rhombus Energy Solutions
The Rhombus PCS 30/60 supports dual 
±30kW DC connections to single 60kW 
grid AC connection. Integrated isolation 
transformer simplifies site preparation 
and deployment. The 30/60 comes with 
Rhombus’ VectorStat energy management 
system software, giving operators the 
information required to manage power 
and energy. Multi-mode, multi-port utility 
interactive inverter, Bi-directional power 
converter for distributed energy resources 
in grid or isolation mode, and integrated 
isolation transformer.
www.rhombusenergy.com

SIBA FUSES
SIBA FUSES provides energy storage 
protection. SIBA fuses have been specifi-
cally designed and tested for the stringent 
requirements of (ESS) Energy Storage 
applications and have been utilized by 
large OEM’s globally. On the AC side of the 
inverter SIBA is capable of meeting voltage 
applications up to 40.5kV for bus protection, 
capacitor filters, PT transformers step-up 
transformers (SSK fuses specific for wind, 
solar, and energy storage applications), and 
switchgear with medium/high voltage fuses.
www.siballc.net

Sinexcel, Inc. 
The pre-engineered battery energy storage solution provided by SINEXCEL is not limited to battery technolo-
gies and battery system provider, and can support most batteries including lead-acid, lithium-ion, flow 
battery, and super capacitor. The standard electric room benefit from modular and ETL/CPUC/HECO listed PCS 
offers maximum space for battery and flexible configuration in AC power and voltage. The built-in panel and 
switches, optional transformer, fire suppression, and local controls reduce many complications and cost of 
installation. It is also compatible with various external EMS/Controller. There are NEMA 3R rating cabinets 
and 10/20/40ft containers for different power and energy requirements in community, commercial, and indus-
trial applications. Built-in DC coupled solution with PV support is also available. 
www.sinexcel.us
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POWERING SCHOOLS & 
EMPOWERING COMMUNITIES

From residential off-grid & backup systems to 
diesel generator replacement & remote microgrids,
Rolls offers a full range of dependable, long-lasting 
energy storage solutions to meet your needs. 

THE LONGEST LASTING 
BATTERY FOR YOUR 
OFF-GRID HOME.
ROLLSBATTERY.COM
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SolarEdge
SolarEdge is enhancing its StorEdge inverter 
by transitioning to HD-Wave technology and 
providing a new backup interface, pre-fitted 
with an energy meter and auto-transformer for 
easier installations. The interface connects to 
an external power source and ≤3 inverters, each 
DC coupled to ≤2 batteries, to provide automatic 
backup power to the entire home (≤200A) or 
to pre-defined critical loads. The offering is 
expected to be available in H1 2020.
www.solaredge.com/us

Sullivan Solar Power
Sullivan Solar Power is a turnkey solar power 
and energy storage installation firm servic-
ing Southern California, specializing in the LG 
Chem RESU battery. Using in-house electricians, 
Sullivan Solar Power offers residential solar with 
battery integration and develops and manages 
over 800 energy storage systems in the region.
www.sullivansolarpower.com

Engineering Consultant

Electric Power Engineers, Inc. 
EPE is a full-service power engineer-
ing firm. EPE provides engineering 
and consulting services to generation 
owners and developers, municipalities, 
electric cooperatives, and investor-
owned utilities, both in the United States 
and internationally. Their services are 
integrated around a platform of analysis 
and software. Their services include T&D 
Planning, Generation Interconnection, 
Smart Grid, NERC Compliance, Energy 
Market Analysis, and Energy Integrated 
(ENER-i) Software Platform.
www.epeconsulting.com

Energy Storage Systems - Grid-
Connected

Nel Hydrogen
Nel Hydrogen manufacturers Alkaline 
and Proton Exchange Membrane (PEM) 
water electrolysers, producing from 0.27 
NM3 to 4,000 Nm3 of H2 per hour. Units 
can be grouped together into electrolyser 
plants for even larger production rates. 
Electrolysers are used to store excess 
electricity from renewable resources in 
the H2 bond. The H2 can then be sold 
to industry (converting curtailed power 
to cash), or burned in a turbine or run 
through a fuel cell to put the stored 
energy onto the grid during periods of 
low generation or peak demand. Due 
to their fast response times the PEM 
electrolysers are also used by renewable 
energy plants to balance the power the 
plant puts onto the grid.
www.nelhydrogen.com

NEXTracker
NX Flow integrates solar and storage solutions to 
improve return on investment for owners of solar 
power plants. At the core of the system lies an 
advanced vanadium flow battery, which is DC-coupled 
with the PV array for high round-trip efficiency. Energy 
that had been traditionally clipped and lost can now 
be captured and is available to generate additional 
kw-hours and revenue. The pairing of VFB technol-
ogy with solar power offers a bankable long-duration 
storage option for asset owners.
www.nextracker.com

Sargent & Lundy
For more than 125 years, Sargent & Lundy 
has provided broad-scope services on battery 
energy storage projects, including engineer-
ing, consulting, construction support, and EPC 
services. Their experience spans the spectrum 
of markets, applications, interconnection 
requirements, and technology types. Clients 
include utilities, developers, financial institu-
tions/lenders, constructors, and manufacturers.
www.sargentlundy.com

Energy Storage Systems - Off-Grid

AIMS Power
AIMS Power offers everything needed for an 
offgrid and backup power system. They have 
a large selection of DC to AC power invert-
ers, solar, racks, generators, batteries, solar 
charge controllers, wire, and other acces-
sories for a complete power system. They 
have a power solution for any critical load 
such as small electronics, a large business, 
or home. AIMS Power has been in business 
for over 20 years providing energy independ-
ence to thousands each year.
www.aimscorp.net

Energy Storage Systems - 
Residential

Electriq Power
Electriq Power is a US-based company that 
develops smart home battery storage solutions. 
Electriq helps homeowners harness the power 
of smart batteries to achieve a more renewable 
energy solution. Electriq Power systems are 
currently deployed across the United States, 
Puerto Rico, Canada, and Mexico.
www.electriqpower.com
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SIBA FUSES is proud to be the world leader in Energy storage protection. SIBA Fuses (ESS) 
fuses have been 100% specifically designed and tested for the stringent requirements of (ESS) 
Energy Storage applications and have been utilized by large OEM’s globally.  New ESS 
1500VDC 63A-2000A fuses with high breaking capacity. When you need true solutions, you will 
find that SIBA Fuses is the one stop you need to make to resolve all your Energy Storage 
protection requirements.  We have a full-time Sales and Engineering staff, who are anxious to 
assist with time-critical requests.   We’re very confident you will appreciate our efficiency, 
product knowledge, superior technology, and the imaginative solutions that we can offer.   
 

WEST CALDWELL, NJ  TEL: (973) 575-7422  FAX: (973) 575-5858  INFO@SIBAFUSE.COM  WWW.SIBA-FUSES.US 

COME VISIT US AT THE ESA ENERGY STORAGE EXPO IN PITTS, PA BOOTH # 303 / IEEE IL BOOTH # 1653 
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POWER Engineers
POWER Engineers has been supporting utility-
scale storage since the mid-90s. They help their 
clients throughout all stages of their projects. 
With services ranging from use-case analysis 
and site selection to owner’s engineering, 
interconnection studies, and detailed design, 
POWER is able to collaborate with their clients 
on energy storage solutions.
www.powereng.com

EPC Services

Blattner Energy, Inc. 
Blattner Energy is a diversified engineer-
ing, procurement, and construction 
(EPC) contractor providing construction 
solutions for the power delivery indus-
try and expertise in renewable energy. 
Blattner provides complete EPC services 
for utility-scale energy storage projects, 
and PV, CPV, and CSP solar projects as 
well as wind energy projects.  Blattner 
has installed more than 35GW of renewa-
ble energy in North America. Their project 
management skills and self-performance 
allow them to deliver high levels of 
safety, quality, schedule, and productivity.
www.blattnerenergy.com

EDF Renewables
EDF Renewables offers a full range of 
services for all phases of renewable 
energy projects – operations, manage-
ment, procurement, routine and emergency 
maintenance, retrofits, and upgrades.
www.edf-re.com

Mott MacDonald
Grid-connected battery storage projects are becoming commercially viable 
for many applications: reducing system and peak demand, providing standby 
power, improving frequency response, and more. Mott MacDonald has the full 
range of skills required to plan, engineer, implement, and manage commercially 
successful battery storage projects across a wide range of applications.
www.mottmac.com

SepiSolar
SepiSolar is a national solar-plus-storage design and engineering company. 
They offer complete permit-ready plan sets and PE stamps for residential, 
commercial, agricultural, and utility solar projects for all 50 states. They 
also provide feasibility studies, site surveys, and processing services for 
interconnection applications, incentive programs (SGIP, SREC, SMART, etc), 
and other technical and administrative services.
www.sepisolar.com
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UL 1741SA / IEC 62109 CERTIFIED
COST-EFFECTIVE AC & DC-COUPLED 
ENERGY STORAGE SOLUTIONS
• Industry-leading reliability
• Advanced controls
• 125kW to 3MW energy storage inverters
• 500kW DC to DC converters
• Fully-integrated energy storage systems
• US-based service team
• Developer Integration Services Program

>650MW
DEPLOYED
WORLDWIDE

DYNAPOWER.COM
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Growatt New Energy
Growatt 8-10kMTLP-US is a PV solution for 
residential systems. It comes with wide input 
voltage range and maximum efficiency of 97.8%. 
It’s of compact design and is easy to install. 
Having 3 MPPTs, the system configuration is easy 
and flexible to fit different roofs. It is compliant 
with UL1741 SA and CA Rule 21. Furthermore, 
with Growatt OSS (Online Smart Service) it 
becomes convenient for customers to monitor and 
maintain the PV system from their smart devices. 
www.growatt-america.com

Ingeteam
Ingeteam’s turnkey storage inverter station 
is a UL 9540 and UL 1741 SA compliant 
MV solution. Comprising one, two, or 
three bidirectional battery central inverters 
for both grid-connected and stand-alone 
systems, it combines Ingeteam’s overall 
expertise in the power conversion field 
(+54GW supplied worldwide), plant control 
technology, and monitoring solutions. 
With a flexible design, Ingeteam’s storage 
inverter offers a high-power density in a 
single power block, providing different 
configurable operating modes. It is avail-
able in two different series, 1000Vdc and 
1500Vdc (610kVA to 1,640kVA), and features 
advanced battery control technology which 
extends the maximum life of the storage 
system. Ingeteam also supplies the Power 
Plant Controller and SCADA systems, as 
well as commissioning and O&M services.
www.ingeteam.com

Sensata Technologies
Sensata Technologies’ battery backup power 
conversion system systems offer a modular 
system to meet energy needs. Quickly learn 
one platform and install in multiple configu-
rations for any application. Magnum Panel 
Systems (MP) and Magnum Energy inverter/
chargers were designed to be easily assem-
bled and programmed on site by one person, 
saving time and labor costs.
www.magnum-dimensions.com

Signal Energy Constructors
Signal Energy Constructors is a design/build 
general contractor providing EPC services to the 
solar, wind, and energy storage markets. Their 
engineering and project teams are possess the 
experience and expertise to build stand-alone 
energy storage projects or integrate energy 
storage into the design and construction of 
renewable energy projects.
www.signalenergy.com

Trimark Associates, Inc. 
Trimark provides flexible, modular energy 
management solutions for combined 
PV and storage systems (PV+S). These 
solutions reflect Trimark’s expertise in 
managing a wide array of on-site energy 
applications. Trimark’s integrated PV+S 
control solution enables reliable, predict-
able energy generation which leads to 
greater revenue from site production. This 
solution simplifies many tasks, including 
firming renewable production, controlling 
energy flow, optimizing asset opera-
tions, and stabilizing the grid. Trimark’s 
PV+S solution ensures sites adhere to 
the requirement of their Power Purchase 
Agreements (PPAs). This solution 
enhances the PV-to-inverter loading ratio, 
so developers own affordable, efficient, 
and profitable systems.
www.trimarkassoc.com

Wanzek Construction, Inc. 
Wanzek Construction, Inc., is a general 
construction contractor and industrial 
services company in North America. 
They partner with their clients to 
provide solutions through their commit-
ment to safety, planning, execution, 
and teamwork. Wanzek serves many 
industries including Renewable Energy 
Construction and Services, Power, Oil 
& Gas, Infrastructure, Crane Services, 
Agriculture, and Industrial Services. 
www.wanzek.com

Fuel Cells

GenCell Energy
GenCell Energy develops hydrogen-based 
alkaline fuel cells that generate reliable, zero-
emission, and cost-efficient off-grid and backup 
power. The G5 long-duration UPS provides 
smooth, uninterrupted power to back up opera-
tions for any duration from seconds to 24+ 
hours. The G5rx provides immediate backup 
power with extended runtime for utility substa-
tions. The A5 off-grid solution extracts hydrogen 
from liquid ammonia to power telecom towers 
and for rural electrification.
www.gencellenergy.com

Hybrid Energy Storage Systems

Hybrid Energy Storage Solutions S.L.
The SHAD solution is a HESStec’s patented 
proprietary technology, defined as Hybrid 
Energy Storage Solution (HESS) based on a 
flexible hardware and software platform. This 
enables a combination of multiple types of 
storage technologies (batteries, ultracapacitors, 
flywheels, fuel cells, etc.) optimized for specific 
customer uses at different levels of the electri-
cal network, covering a myriad of grid applica-
tions from renewable energies integration, 
utility-scale applications and microgrids
www.hesstec.net

Inverters

COTEK
COTEK offers five series of pure, sine-wave 
inverter and inverter chargers for off-grid and 
backup applications designed to meet the needs 
of the solar industry. COTEK inverter models 
range from 200W-4000W with a DC input of 12V, 
24V, or 48V. The new SC and SL series of bi-direc-
tional inverter chargers come equipped with 5 
operating modes and features such as power 
sharing and current limiting. COTEK also offers 
standalone inverter and battery charger options 
through the SP, SD and CX series.
www.cotek.ca

SMA America
This DC coupled storage solution is built for new PV 
plants, and can be used to retrofit existing plants 
for operators who want the benefits of solar-plus-
storage. The DC coupled storage solution consists 
of SMA’s Sunny Central UP-US with a DC coupling 
ready option and up to six 500kW DC-DC convert-
ers. In many utility-scale applications, DC coupling 
can offer significant operating cost and efficiency 
advantages over AC coupled systems. This storage 
solution can also be integrated into SMA’s turnkey 
Medium Voltage Power Station (MVPS).
www.sma-america.com 

Ginlong Technologies
Maximize self-consumption with the new 
Solis Hybrid Storage Inverter and bring relia-
bility to solar-plus-battery systems. Designed 
for flexibility and performance, this intelligent 
hybrid platform offers 7 models, all featuring 
safety components and dynamic MPPTs to 
ensure maximum ROI. Easy to install and easy 
to program, the Solis hybrid inverter delivers 
long-term performance without troublesome 
truck rolls. Compatible with 120V-500V lithium 
batteries, the Solis smart home solution 
provides stable, solid returns.
www.ginlong.com

TMEIC Corporation
TMEIC introduces the Solar Ware Ninja, a 
photovoltaic inverter and energy storage 
system. The advanced PV inverter is 
modular and stackable for multiple PCS 
power blocks. The system is configurable 
into multiple solutions, including PV only, 
stand-alone energy storage, or as a PV+ESS 
independent solution. Application flexibility 
is built-in, with multiple ratings allowing 
customization for small, 2MW projects up to 
large-scale projects.
www.tmeic.com
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Legal Services

Sherin and Lodgen LLP
Sherin and Lodgen’s national renewable energy 
practice group represents lenders, developers, 
municipalities, and companies committed to sustain-
ability through solar, wind, hydro, and energy storage 
initiatives. Clients rely on their experience in financ-
ing, development, acquisition, leasing, environmen-
tal, and permitting to navigate this ever-changing 
market and accomplish their business goals.
www.sherin.com

Manufacturing Equipment

Kurdex Corporation
Kurdex Corporation is a supplier of large area vacuum 
deposition and etch equipment for R&D, pilot, and 
high volume manufacturing of a variety of substrates. 
Products include sputtering, evaporation, PECVD, 
spatial ALD, ARC-CVD, and plasma etch tools. 
Standard and custom systems configured for in-line, 
cluster and R2R with full automation. Substrate sizes 
up to 2300mm, Rigid or flex, wafers, glass sheets or 
roll of flexible materials. Applications lab for contract 
coating services, DOE, and technology development.
www.kurdex.com

Power Electronics for Storage Systems

Chroma Systems Solutions, Inc. 
Chroma is a global provider of power conversion test instrumentation 
and automated systems including Battery Test Systems, AC/DC Power 
Sources, Electronic Loads, Power Meters, and ATE for diverse bench-top, 
R&D and design verification of EV/PHEV, Solar, LED, Battery, Medical, 
and Power Supply applications.
www.chromausa.com

Signs

Tech Products, Inc. 
Tech Products, Inc. is a global source for quality identification 
products for the renewable energy industry including, cable tags, 
tower (aerial) markers, and signs. Their products range from adhesive 
transformer labels to long-lasting substation signs following all of 
the latest ANSI, OSHA, and NESC standards.
www.techproducts.com

Microgrids

Enphase Energy
Enphase Encharge energy storage is an integrated, always-on 
solar+storage solution. The Enphase Encharge 3 and Encharge 10 
storage systems (3.4kWh and 10.1kWh) are expandable so users can 
start small, go big, or grow over time. Based on always-on Enphase 
Ensemble energy management technology, this system can keep 
homes powered when the grid goes down and save money when the 
grid is up. Plug-and-play compatible with Enphase IQ solar systems 
with IQ 6 or IQ 7 microinverters.
www.enphase.com

Sustainable Power Systems, Inc. 
SPS’s Universal Microgrid Controller (UMC) reduces the cost and complex-
ity of microgrid deployment, meets the needs of diverse applications, 
grid-tied or off-grid, and eliminates the need for project developers to do 
controls integration and custom programming. The UMC incorporates real 
time optimization, including load and renewable forecasting, to ensure 
a low cost of energy. Simulation Mode controls a virtual version of each 
component, allowing for system validation prior to deployment.
www.sustainablepowersystems.com
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Testing | Certification

Kinectrics
Kinectrics’ new GRIDSIM Power Laboratory is an independent facility in 
Toronto, Canada aimed at testing smart grid systems, renewable genera-
tion equipment, and medium voltage power systems over a wide range of 
voltages and frequencies and at power levels up to 12MVA. They perform 
the evaluation, testing, certification, and standards solutions energy 
storage products require in support of safe renewable power integration 
with the grid. The lab will be able to perform testing to UL 1741 SA and 
associated source requirement documents, CSA C22.2 No. 107.1 and IEC 
62109. Their laboratory gives energy storage products a simple, fast, and 
efficient path to new markets with full type-test certifications across indus-
tries, made possible with large-scale grid simulation capabilities.
www.kinectrics.com

Thermal Energy Storage

Chromalox
Chromalox designs and manufactures electric heating and control 
systems which are utilized with thermal energy storage systems. Their 
electric heaters and heat trace systems are used to preheat/charge 
energy storage media. Chromalox electric heating systems can also 
generate hot water, thermal oil, or steam for consumers from the low 
cost electricity generated by a thermal energy storage system.
www.chromalox.com

Tools 

WEH
WEH designs and manufactures high-quality nozzles, breakaways, 
receptacles, filters, and check valves for hydrogen refueling and 
has become a partner to the automotive industry in this technology. 
Safety, ease of operation, and the well-executed design make WEH 
H2 products a solution for manufacturers for H2 filling stations and 
fuel cell vehicles worldwide. 
www.weh.us 

Valves and System Components

GEMÜ Valves
GEMÜ’s High Purity products are developed and produced for use in 
process equipment, ultra-pure water and chemical manufacturing, and 
distribution systems for electrolyte filling and separation of various 
media. The High Purity products are produced today under strict clean-
room conditions at their manufacturing site in Switzerland. GEMÜ devel-
ops, produces, and supplies CleanStar, iComLine, Hydraline, SmartLine, 
PurePlus, FlareStar, SonicLine, and Controls.
www.gemu.com

Storage Products & Services

LS Energy Solutions
LS Energy Solutions has been integrating 
batteries of different types and has developed 
Energy Storage specific integration exper-
tise over the past 10+ years.The LS Energy 
Solutions’ battery containers are customized 
to each project’s unique requirements and 
are built to comply with UL9540, UL1973, 
and local electrical codes. Options are a 40ft 
ISO style container or a custom outdoor duty 
enclosure (inland or coastal). Containers 
include a thermal and environmental 
management system, a fire suppression and 
detection system, AC/DC electrical branch 
circuit protection and power distribution, 
and a dedicated power and energy manage-
ment control system. Full Power Factory 
Acceptance Testing is available.
www.ls-es.com

Panasonic
Panasonic HIT offers efficient solar modules, 
providing homeowners with decades of reliable 
sustainable power. Add EverVolt, their intel-
ligent battery storage solution and deliver 
a complete solar + storage system. Help 
homeowners improve grid independence and 
save money with a fully integrated energy 
ecosystem that keeps their family powered up 
during outages and peak rate periods.
na.panasonic.com/us/solar

Software Supplier
ABB
ABB Ability e-mesh solution is a software solution that provides power grid operators an integrated single 
and unified view of their distributed energy resources (DERs), such as microgrids, battery energy storage 
systems (BESS), and renewable power generation. ABB Ability e-mesh solution is a comprehensive, cloud-
based offering that enables utilities, industries, independent power producers, and operators to make smart, 
fast, and effective business decisions by monitoring and controlling their sites and fleets remotely. It also 
enables in-depth data analytics and provides service options. The increased visibility across all assets enables 
better control, optimized investment cost and better operational efficiency. 
www.abb.com
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Energy storage string 
inverter
LS Energy Solutions now offers the 
PowerBRiC as an outdoor rated Central 
inverter. The 1MW Central BRiC includes 
8 PowerBRiCs, AC and DC protection, 
and has built in redundancy; if one 
140kVA PowerBRiC module goes down, 
the Central BRiC automatically derates by 
this amount to achieve highest possible 
availability. Its patented paralleling 
capability also allows the Central BRiC 
to be flexible on the DC side, users 
can optimize battery configuration 
by choosing from 1, 2, 4, or 8 separate 
DC connections. Even though the 
1MW configuration is a standard 
offering, because of the flexibility of the 
PowerBRiC, LS Energy Solutions can offer 
other power sizes and configurations, 
both larger and smaller than 1MW.

LS Energy Solutions
www.ls-es.com

Cost-effective, versatile 
residential storage solution
The Sunny Boy Storage is a single phase, 
AC-coupled battery inverter designed for 
parallel grid operation that can be used 
with high-voltage batteries in the SMA 
Energy System. Along with its ability to 
retrofit existing PV systems, it also delivers 
a cost effective and versatile residential 
storage solution. Backup power provides 
a critical lifeline to families living in 
storm-prone regions, areas where natural 
disasters can occur, and places where the 
electrical grid is simply unreliable. In the 
event of a power outage, the SMA Energy 
System will instantaneously disconnect 
from the grid and provide seamless backup 
power to the entire home. The SMA Energy 
System, featuring the Sunny Boy Storage, 
can also be used in energy management 
applications to maximize self-consumption 
and offset time-of-use utility rates.

SMA America
www.sma-america.com

ESS fuses
SIBA Fuses new 1500VDC 63-2000A ESS 
Fuses have been specifically designed 
and tested for the stringent requirements 
of ESS and have been utilized by large 
OEM’s globally. The fault conditions to the 
converter’s DC input side have very high 
short circuit current capability and very 
low inductance of the fault loop, yielding 
low L/R time constants <3ms. On the 
AC side of the inverter SIBA is capable of 
meeting voltage applications up to 40.5kV 
with for bus protection, capacitor filters, 
PT transformers step-up transformers (SSK 
fuses specific for wind, solar, and energy 
storage applications) and switchgear with 
medium/high voltage fuses.

SIBA Fuses
www.siba-fuses.us

Decision analysis tools
Ascend Analytics provides the energy 
industry with analysis tools which enable 
optimal decisions from the next hour to the 
next decade and beyond. Their enterprise-
ready analytic platform provides for 
integrated physical and financial 
decisions. The BatterySimm valuation tool 
identifies configurations and operating 
strategies to maximize value for battery 
storage projects. BatterySimm finds the 
most cost-effective battery configuration 
for a given node or utility system, and 
discovers the optimal dispatch strategy by 
co-optimizing between energy and 
ancillary services. BatterySimm’s advanced 
algorithms help developers, investors, and 
utilities define and implement strategies to 
co-optimize the joint value for both energy 
and ancillary services markets. It has three 
different modules to maximize project 
value through any point of the project 
life: optimal sizing for energy cycling 
capabilities and duration specifications; 
valuate projects under both perfect and 
imperfect foresight of energy and ancillary 
service prices; and determine optimal 
operating strategies for ISO bidding and 
integrated utility operations.

Ascend Analytics
www.ascendanalytics.com

High efficiency, low cost 
energy storage solution
Based in Coeur d’Alene, Idaho, KORE 
Power is a developer of high density, 
high voltage energy storage solutions for 
global utility, industrial, and mission-
critical markets. KORE Power designs and 
manufactures the 1500V Mark 1 Energy 
Storage System. Developed to lower 
installation and operation costs with 
higher efficiency, the Mark 1 includes 
proprietary NMC cells and modules, 
with innovative safety features, managed 
and optimized by the Mark 1 BMS. KORE 
Power serves the growing demand for 
applications such as replacing fossil fuel 
peaker plants, wind and solar plus storage 
projects, microgrid optimization, behind-
the-meter C&I, E-Mobility, mining 
energy solutions, and the military. The 
1500V Mark 1 Battery Energy Storage 
System is now available. KORE Power has 
6GWh annual production capacity and 
availability starting Q2 2020.

KORE Power
www.korepower.com

Utility-scale DC-to-DC 
converter
The UL 1741-listed DPS-500 is a 500kW DC-
DC converter designed for utility-scale solar 
plus storage applications and has received 
the IEC 62109 certification from TUV. Up 
to 8 DPS units can be paralleled together 
and it works with all central inverters. 
The DPS-500 is also available as part of 
a fully integrated energy storage system 
from Dynapower, complete with battery 
enclosure, thermal management, site 
controls, and batteries. Multiple integrated 
systems can be paralleled together. 

Dynapower
www.dynapower.com

Energy storage services
Alamon offers a broad range of 
energy services including Network 
Communications Integration, Fiber 
Splicing/OTDR testing, and turnkey 
Battery Energy Storage System installations. 
Working with Engineering, Procurement, 
and Construction (EPC) developers 
to provide advanced level cost estimates  
for utility-scale projects, Alamon provides 
the trained engineers and technicians 
required to plan and deploy these  
advanced energy storage systems. 

Alamon Energy Storage Services
www.alamon.com

Unveiling the power of 
storage
Certainty in energy storage means 
confidence that a system will perform 
reliably and have a predictable life 
expectancy. The economic viability of the 
entire project is built on this reassurance. 
The 2019 Battery Performance Scorecard, 
based on battery testing in DNV GL’s 
Product Qualification Programs at its 
BEST Test and Commercialization Center 
in Rochester, NY, provides confidence 
in the quickly growing global battery 
market and a roadmap for battery buyers 
to manage and operate specific battery 
technologies and estimate warranties and 
replacement costs. This second annual 
report includes more participants and 
data, new chemistries, as well as additional 
discussions on safety.

DNV GL
www.dnvgl.com/storage

show in print

ESA ENERGY STORAGE ANNUAL CONFERENCE & EXPO
April 8th-10th, 2020
David L. Lawrence Convention Center   
Pittsburgh, PA

esacon.org

The ESA Energy Storage Annual Conference & Expo (#ESACon20) is the 
premier gathering of decision makers, leaders, and stakeholders from 
throughout the industry who know that energy storage is integral to the 
planning and development of all types of energy systems, and who are 
actively part of the storage industry’s rapid growth.
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show in print

IEEE PES T&D CONFERENCE & EXPOSITION
April 19th-23rd, 2020
McCormick Place   
Chicago, IL

www.ieee-d.org

The IEEE PES T&D Conference & Exposition has been designed to highlight the future while 
focusing on challenges that have been solved to achieve the current state of the power and 
energy industry. The conference provides attendees practical, solution-oriented topics, 
including case studies and lessons learned through a dynamic and robust series of super 
sessions, forum sessions, panel discussions, poster presentations, and tutorials. The conference 
also offers Professional Development Hours (PDH) and Continuing Education Units (CEU) 
certificates. PDH certificates can be earned by attending Super, Forum, and Panel sessions. 
CEU certificates are available for Tutorials, Plain Talk, and Leading Technical Teams courses.

Circuit protection fuses
SIBA Fuses introduces new 27kV fuses up 
to 160A in a single body using patented 
and laminated double-layer insulating 
tube. The new design has very low power 
losses. SIBA Fuses new range of SSK-type 
fuses in the switch-fuse combination 
can replace expensive circuit breakers 
and can be used on transformers rated 
up to 3150KVA. SIBA’s special SSK-type 
fuse maintain the minimum breaking 
current at low dissipation and is specially 
designed for wind energy applications. 
SIBA Fuses (ES) fuses have been 100% 
designed and tested for the stringent 
requirements of (ES) Energy Storage 
applications and have been utilized by 
large OEM’s globally. 

SIBA Fuses
www.siba-fuses.us

Meter pedestal/box pad 
combination
Nordic Fiberglass’s GS-37-39-15-
MP-MG-22x22 meter pedestal/box 
pad combination brings together 
a transformer and meters into one 
convenient electrical system. A fiberglass 
box pad, available in a 15" or 24" 
height, accommodates single phase 
transformers from 25kVA to 167kVA. 
The box pad cavity provides a raceway 
for electrical cables to run from the 
transformer to the meter(s). Customers 
can install up to three meter enclosures 
on Nordic’s plastic meter pedestal. Large 
interior meter pedestal makes installing 
meters easy. Meter pedestal has penta-
head locking and is pad-lockable.

Nordic Fiberglass, Inc.
www.nordicfiberglass.com

Natural hazard monitoring 
and alerting
The Indji Watch solution partners with 
and delivers data from trusted and 
reliable sources to provide customers with 
accurate real-time weather alerts, and 
hourly-updating forecasts. Their Plan of 
Day dashboard helps to quickly identify 
rapidly changing weather at-a-glance, 
allowing users to be more proactive 
in mitigating potential impacts to the 
operation and employee safety. From a 
system-wide overview right down to an 
individual asset, Indji Watch will ensure 
that their customers have an accurate 
picture of what the weather will be doing 
in the near future, as well as analytic 
capabilities to what happened in the past. 

Indji Watch
www.indjiwatch.com

Remote monitoring 
platform
Introducing Qualitrol’s new Remote 
Monitoring Platform for wind, solar, and 
small industrial transformers. Qualitrol 
combines a wireless sensor network 
and analytics platform to monitor 
the condition of transformers across 
the fleet so users can be alerted to 
potential failures and personnel safety 
risks requiring attention. This cost-
effective and scalable remote condition 
monitoring platform provides real-time 
data and automated alerts to help prevent 
unexpected downtime.

Qualitrol Corporation
www.qualitrolcorp.com

Bringing renewable energy 
to market
Valmont Utility develops structures that 
enable electric power to be transferred 
from the generation source, power 
generation facility or renewable source 
such as a solar and wind production  , to 
the end power consumer. As a provider 
of transmission and distribution 
poles, transmission towers, substation 
components and renewable energy 
generation equipment, and a global 
manufacturing network, Valmont Utility 
excels in supply chain logistics in service, 
performance, and delivery.

Valmont Utility
www.valmontutility.com
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Outdoor vacuum circuit breakers
EMA Electromechanics is the designer and 
manufacturer of the VDH/GSMI, 38kV combined 
outdoor vacuum circuit breaker and high speed, 
mechanically interlocked grounding switch, 
a patented system specifically designed for 
switching and grounding of wind and solar energy 
collection circuits. EMA also manufactures the 
VDH Series 38kV standard outdoor vacuum 
circuit breakers as well as the AIGS 38kV air 
insulated indoor metal enclosed switchgear fitted 
in the EMA E-House pre-fabricated enclosure. 

EMA Electromechanics, Inc.
www.emaelectromechanics.com

In-line fuses
These Stäubli MC4 in-line fuses are suitable for 
use with solar installations using Stäubli MC4 
wire leads. These products utilize a special crimp 
connection directly to the fuse which guarantees a 
long-lasting, stable connection. This helps ensure 
low energy loss and long reliability. The fuse is 
housed in a rugged IP68-rated enclosure with 
integrated mounting points, and utilizes genuine 
Staubli MC4 PV connectors for connecting to the 
PV system. This product is configured as a ready-
to-use cable harness device that is available in 
ratings up to 1500VDC and 30A; the total length 
of this product is either 19.7" or 21.7" (50cm or 
55cm) depending on voltage rating and available 
versions are UL-listed.

Stäubli
www.ecs-ecart.com

Bare overhead conductor
CTC Global Corporation, based in Irvine, 
California developed, tested, and produces the 
composite core used in ACCC Bare Overhead 
Conductors. The ACCC Conductor, produced 
in association with more than 30 international 
stranding partners including General Cable, 
Lamifil, Taihan and others, leverages advanced 
carbon fiber technology to help improve the 
efficiency, capacity, reliability, and resiliency 
of electric power grids worldwide. The ACCC 
Conductor offers strength, high capacity and 
low line losses. Line loss reductions range from 
25 to 40% or more. Reduced line losses not 
only reduces fuel consumption and associated 
emissions, it also frees up generation capacity that 
is otherwise wasted

CTC Global Corporation
www.ctcglobal.com

Signs, tags, and markers
Tech Products, Inc. has been making pole tags and 
substation signs for electric utilities since 1948. In recent 
years they have opened several new products lines due to a 
need to mark pad-mount transformers and circuit breakers. 
Everlast transformer markers are can permanently identify 
equipment in any weather condition.

Tech Products
www.technproducts.com

Solar integration
Southern States LLC is committed to increasing utility 
systems reliability by delivering next generation switching, 
automation, and protection solutions. The TranSwitcher 
vacuum switching device, is a cost effective and reliable 
switching device that will reduce or eliminate rapid voltage 
change events by minimizing inrush currents when 
connecting solar generation to the grid.

Southern States, LLC
www.southernstatesllc.com
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The World’s Most Efficient High-Capacity Low-Sag Conductor

l Increase Line Capacity
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l Reduce Line Losses

Over 80,000 km at over 700 
projects in 50+ countries
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Short term actions on the part of Grid Operators (Utilities) will be essential for 
preparation to accept over 330 Gigawatts of electricity from new renewable power 
sources expected by the end of the decade. That’s a 1000 percent increase on current 
domestic renewable capacity.  Moreover, grid operators will need to accept and 
blend: legacy fossil fuels, (including natural gas), nuclear, utility scale solar, microgrid 
renewable resources, and (of course) storage for consistent power delivery. This 
herculean effort will require precise management down to the Kilowatt minute. 
Hospitals, emergency services, and more than a dozen other critical environments 
count on consistent power to fulfill their mission. In order to ensure this delivery, 
operators will be required to add millions of new smart connections to the grid.   

To accommodate this emersion - while securing the millions of potential grid 
exploitation points - grid operators, independent producers, and regulators will be 
obligated to do two things:

1.  Better define the potential threats that develop due to this expansion.
2.  Work to develop a coordinated plan to mitigate them.
Historic NERC classifications for potential points of exploitation were simple and 

condensed: Low, Medium, and High impact. For a transmission asset to even be 
considered one of these, it must first meet a size requirement, which is 70 MW. To 
clarify, there are many more assets below 70 than there are above. In today’s world of 
nefarious actors and the explosion of IoT, is there any doubt that any connection to the 

national power grid is a potential target? 
Well-kept firewalls and the hundreds 
and thousands of miles sitting between 
generation assets and the larger grid may 
seem like insulation, but in today’s IoT 
environment, they may be more of a peril 
to our national security. Recognizing the 
substantial threats of a modernized grid is 
the first step in overcoming them.  

My intention is not to advocate applying 
additional security measures on all assets; 
I work with regulated and non-regulated 
entities. Many of these, including the 
regulated utilities, are doing just fine with 
assets above 70 MW. Unfortunately, many 
are not. We need to use better technology 
across the board, regardless of the asset 
size. Why build a 500 MW renewable 
source, and secure it using technology 
that was invented centuries ago? 

NERC has created a concept to guide 
operators in securing those assets that 
fall under the size parameters, without 
encroaching on the “How” to achieve this 
goal. This is a time-tested model of private 
public partnership. Regulated utilities 
have not only embraced this plan, but 
have employed the necessary technology 

to ensure they are meeting it fully, and 
only allowing credentialed access.

Detect, Delay, Deter. The spirit of 
NERC CIP physical security can be 
achieved using basic security elements - 
fencing, lighting, and dead bolt locks.  

DETECT
A basic alarm or lighting system can be used 
for this, but if I know how to bypass one of 
these, I’m betting the bad guys can, too.

DELAY
A fence and lock work, but does anyone 
think that we should be securing the US 
Power Grid with technology that was 
invented during the Lincoln administration?

DETER
Lighting does a fantastic job of scaring off 
most predators. Knowing that you’ll be 
caught on video is even better.    

Audit trails
While using a notepad on the inside of a 
substation control room might provide 
you with access documentation, how do 
you know it’s not erroneous or, worse yet, 
fabricated by an inside threat?     

Without a doubt, we are in dire need of 
an update to the current substandard and 
antiquated methodologies used to secure 
assets. All substations, regardless of size, 
should have basic access control technology 
and minimal video footprint to ensure the 
security of their IT assets.  More importantly, 
we must keep the bad players away from the 
Grid, and strictly limit access only to those 
eminently qualified and credentialed.

You wouldn’t ask the  
Wright Brothers to protect  

our airspace, why ask  
Lincoln to protect the Grid?

 

Michael Bennett is Vice President of 
Critical Infrastructure Protection with 
AISG, a low voltage IT company engaged 
in all facets of physical security. His  
work with Homeland Security, utilities 
and independent producers has led to 
the absolute security of over 6 GWatts of 
production in the  last decade.    

AISG  ///  www.aisg-online.com 

The Pitfalls of 
Modernization

 by Michael Bennett

Over the next decade there will be millions of new 
points of presence on the national power grid. Each 
one of those make our grid smarter, more resilient, 
and cleaner. However, each one also represents a 
real and present danger to the nation’s Power Grid.

energy efficiency
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investing in clean energy

OVERALL, 2019 WAS A PHENOMENAL 
year in terms of overall growth for renewable energy. 
In April, for the first time ever, renewables beat out 
coal in the US energy supply, making up 23 percent 
of the nation’s power generation.  Additionally, the 
wind sector saw its third best year for installation, 
with 9.14 GW constructed, and another 44.15 GW 
in the pipeline for 2020.  Installation of solar panels 
passed two million in mid-2019, with the three-
million milestone set to be passed in 2021. 

2019 also was a very challenging year for the 
industry, as we felt the effects of a significantly 
elevated risk profile. As the renewable energy 
industry enters a pivotal 2020, it must adapt to this 
new normal, and a reset in the insurance market is 
needed to cover these risks if the industry is to see 
another good year.

1. A new normal for extreme weather
The US has seen an increase in extreme weather 
events over the past few years as a result of climate 
change. In 2019 alone, according to the National 
Oceanic and Atmospheric Association, flooding, 
storms, cyclones, and wildfires caused fourteen 
separate billion-dollar disasters.

Depending on the region, renewables projects across 
the country were hit by heavier rainfall, larger hail, 
bigger and more frequent tornados, and a polar vortex. 
Hurricanes in particular have become larger, slower, and 
wetter, posing a greater threat to renewables projects in 
their path. It’s estimated that losses as a result of extreme 
weather accounted for at least 50 percent of all North 
American renewable energy claims in 2019.

The locations for these weather events have also 
changed. As unpredictable weather patterns continue 
to spill out of risk zones, projects that were previously 
considered benign (in terms of CAT) are now at risk. 

Losses resulting from natural catastrophe are on 
the rise. Ice-coated blades have halted operation, 
hailstorms have destroyed hundreds of thousands of 
PV panels in solar farms, and floods have engulfed 
projects – all of which has put greater pressure on the 
insurance industry to not only cover current claims, 
but to prepare for an increase in the number and size 
of claims for the future.

Over the past year, a number of insurance firms 
have stopped underwriting renewables, as the 
frequency and size of claims was higher than their 
premiums could cover. With extreme weather 
becoming a more significant threat to renewable 
energy projects, it’s clear that a reset of prices is 

needed. Proactive insurance providers will take 
the lead in engaging with insureds at least six 
months from renewal, in order to discuss the reset 
of premiums to a sustainable level and provide 
transparency into the process.

2. Low resource will impact power 
production
Weather does not have to be extreme to cause losses 
in revenue. If wind resource is low or the sun is 
obscured by clouds, no power will be generated. The 
industry has started to insure itself with weather risk 
transfer (WRT), which passes on the risk of short-term 
resource fluctuations to a third-party provider.

With more sophisticated tools for resource 
monitoring and analysis, the industry must re-assess 
the resources of previously-built sites and ensure the 
best case for new sites.

3. Cyberattacks will grow in 
prominence
While cybercrime is widely recognized as the biggest 
risk to business across the globe, last year saw the first 
report of a hack on a renewable energy developer.

As renewables start to make up a bigger share of 
power generation, they will be increasingly targeted 
for DoS or ransomware. 

It is more important than ever for the industry to 
manage cyber risk. While there are many steps that can 
be taken to reduce risk, if hackers really want to find a 
way through your cybersecurity measures, they will. 
Many insurance providers cover physical damage as a 
result of cybercrime, but a truly comprehensive cyber 
risk product will also cover the more common ‘non-
damage’ losses from business interruption and ransom.

4. More scrutiny on insurance 
terms and conditions 
The changing risk profile of renewable energy 
development and construction in North America will 
lead not only to a reset on premium pricing, but also 
increased scrutiny on what is covered under the policy.

One area of increased scrutiny will be “loss creep”. 
Developers and insurers must work together to 
prevent losses from “creeping”, or gradually increasing, 
as the full effect of an initial insured event becomes 
clear. If loss creep becomes too significant, this will 
have knock-on effects on insurers and the market.

In the case of project construction, insurers need 
a clear view of progress in order to assess the degree 
of delay-to-start-up (DSU), and quantify the loss that 

must be paid out. Once the insurer has triggered the indemnity 
period following a loss, the insured business will not be able 
to extend the DSU, so ensuring that a fair claim is paid out 
requires developers to keep track of progress and give a clear 
estimate for project delays.

Another key change for insurance will be a hardening of 
terms and conditions. Previously, overly generous terms and 
conditions have allowed developers to add contractors to their 
existing policies. This has led to many contractors bidding 
low in order to win contracts, and claiming back as much as 
possible from insurance with spurious claims such as damage 
to temporary roads between turbines.

Having other parties on the insurance policy can also prevent 
subrogation in the event that one of them is responsible for the 
damage. For example, if a contractor at site causes damage to a 
developer’s property, the insurer will pay out the claim for the 
developer, but may be unable to sue the contractor for property 
damage if their place on the policy is not carefully defined. 
Without clarity in the terms and conditions, these losses could 
ultimately force more insurers out of the market.

Resetting benchmarks
2020 is the year when the US market must adapt to a 'new 
normal' in renewable energy risk and reset its benchmarks for 
sustainable insurance and risk management. With the greater 
prevalence and cost of losses from the risks outlined above, 
measures have been taken in an attempt to mitigate and cover 
these emerging threats, whether it's through increasing insurance 
rates and deductibles or restricting/sub-limiting CAT coverage, 
but more corrective action needs to be taken across the board.  

If the renewables insurance industry doesn't adapt quickly 
for these changes, capacity to continue paying for these claims 
will eventually run out – and if there is no insurance to back 
projects, the future of renewable energy hangs in the balance. 

Brian Tyluki is Senior Vice President for GCube Insurance 
Services, which provides renewable energy insurance for  
over 100GW of projects worldwide.

GCube Insurance Services   
///  www.gcube-insurance.com

Bracing for 2020
Four insurance challenges the 
US market must face 
 by Brian Tyluki
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and Energy Storage Market

IN PARTNERSHIP WITH

IN PARTNERSHIP WITH

SEPTEMBER 14-17 | Anaheim, CA

APRIL 20-21 
Atlanta, GA

JULY 9-10 
Philadelphia, PA

MAY 14-15
San Diego, CA
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Houston, TX

JUNE 16-17 
San Juan, Puerto Rico
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http://www.nacleanenergy.com/u/5e5c3131d7fc4


 Page Company Website
 62 Abaris www.abaris.com
 28 ACE Clamp www.aceclamp.com/solar-racking-systems
 75 Aggreko aggreko.com
 20 AIMS Corporation www.aimscorp.net
 63 AISG www.aisg-online.com
 44 American Earth Anchors americanearthanchors.com
 3 APA   apalternatives.com
 87 AWEA Cleanpower www.cleanpowerexpo.org
 7 Baja Carports bajacarports.com
 57 BayWa r.e. Wind, LLC www.baywa-re.us
 64 Black & McDonald www.blackandmcdonald.com
 56 Burns & McDonnell burnsmcd.com/NACE20
 5 C & C Wind Energy Services www.candcwind.com
 34 CAB Products www.cabproducts.com
 16 Continential Control Systems www.ctlsys.com
 17 Cornell Dubilier Electronics, Inc. cde.com/solutions/inverters
 26 Crown Battery www.crownbattery.com
 85 CTC Global www.ctcglobal.com
 42 DEGERenergie degerenergie.com
 79 Dynapower dynapower.com
 70 e-On Batteries e-onbatteries.com
 52 Eko Instruments (USA) Inc www.eko-usa.com
 86 Electricity Transformation Canada electricitytransformation.ca
 84 EMA Electromechanics www.eiwpf.org
 32 FTC Solar www.ftcsolar.com
 24 Ginlong Technologies www.ginlong.com
 67 Heico Fasteners www.heico-group.com
 47 Hercules Machinery Corporation hmc-us.com
 14 Heyco www.heyco.com
 43 International  Attachments www.iai-usa.com
 66 ITH Engeering www.ith.com
 60 Janicki Industries, Inc. www.janicki.com
 38 Kern Solar Structures kernsolarstructures.com
 40 Kinetic Solar www.kineticsolar.com
 19 LG Electronics www.lgusa.com/beapro
 61 Logisticus Group www.logisticusgroup.com
 74 LS Energy Solutions www.ls-es.com
 15 Marine Fasteners www.marfas.com
 82 Maysteel maysteel.com
 59 Mersen France Amiens S.A.S. www.mersen.com
 12 Milspec milspecanchors.com
 71 MK Battery www.mkbattery.com
 73 Nel Hydrogen www.nelhydrogen.com
 22 Nine Fasteners www.ninefasteners.com
 27 OMCO Solar omcosolar.com
 31 OMG Roofing Products www.omgroofing.com
 51 Outback Power www.outbackpower.com
 55 Port of Longview portoflongview.com
 IBC Port of Stockton portofstockton.com
 33 Preformed Line Products preformed.com
 13 PV Hardware pvhardware.com/usa
 IFC PV Label pvlabels.com
 21 QuickBolt quickbolt.com
 29 RBI Solar www.rbisolar.com
 81 Rhombus Energy Solutions www.rhombusenergy.com
 77 Rolls Battery rollsbattery.com
 48 RPM www.rpmsteel.com
 36 S-5! www.s-5.com
 OBC Shoals www.shoals.com
 78 Siba Fuses www.siba-fuses.us
 22 Sinexcel www.sinexcel.us
 37 Solar Connections International solarconnections.com
 39 Solar Flexrack solarflexrack.com
 35 Solar Slate www.solarslatesolutions.com
 11 SolarBos www.solarbos.com
 30 Sollega www.sollega.com
 49 Solmetric www.solmetric.com
 25 Soltec www.soltec.com
 89 SPI www.events.solar
 23 Staubli www.ecs-ecart.com
 72 Tech Products, Inc www.techproducts.com
 53 Torkworx torkworx.com
 58 Transportation Partners and Logistics LLC tpandl.com
 9 Valmont Utility valmontutility.com/solarpower
 18 We Recycling Solar werecyclesolar.com/nace
 65 WECS Renewables www.wecsrenewables.com
 45 Word Rock Drills wordrockdrills.com
 50 Zilla zillarac.com

MARCH
11 IREC Vision Summit
  The National Housing Center Auditorium – Washington, DC; www.irecvisionsummit.org

25-28 NABCEP Continuing Education Conference
  Sheraton San Diego Hotel & Marina – San Diego, CA; www.nabcep.org

APRIL
01-02 f-cell+HFC 2020 Hydrogen and Fuel Cell Event
  Vancouver Convention Centre – Vancouver, BC; www.hyfcell.com

07-09 AWEA Wind Project Siting and Environmental 
  Compliance Conference 2020
  Omni Shoreham Hotel – Washington, DC; www.awea.org

08-10 ESA's 2020 Annual Energy Storage Conference & Expo
  David L. Lawrence Convention Center – Atlanta, GA; www.esacon.energystorage.events.org

20-21 Solar and Energy Storage Southeast
  Georgia World Congress Center – San Diego, CA; www.events.solar/southeast/

20-23 IEEE PES T&D Conference & Exposition
  McCormick Place – Chicago, IL; www.ieee-d.org

MAY
04-06 SEPA 2020 Utility Conference
  Charlotte, NC; www.sepapower.org

14-15 Solar, Storage, and Smart Energy Expo Southern California
  Marriott Marquis – San Diego, CA; www.events.solar/expo/

19-21 Midwest Solar Expo
  Graduate Minneapolis – Minneapolis, MN; www.midwestsolarexpo.com

JUNE
01-04 AWEA WINDPOWER 2020 Conference & Exhibition
  Colorado Convention Center – Denver, CO; www.awea.org

04-05 Solar and Energy Storage Texas
  Hyatt Regency Hotel – Houston, TX; www.events.solar/texas/

16-17 Solar Power Puerto Rico
  Puerto Rico Convention Center – San Juan, Puerto Rico; www.events.solar/puertorico/

JULY
09-10 Community Solar Power Summit
  Philadelphia Marriott Old City – Philadelphia, PA; www.events.solar/community-solar/

27-29 2020 SEPA Grid Evolution Summit
  Washington, DC; www.sepapower.org/event-complex/2020-sepa-grid-evolution-summit/

SEPTEMBER
14-17 Solar Power International 2020
  Anaheim Convention Center – Anaheim, CA; www.solarpowerinternational.com

14-17 Energy Storage International
  Anaheim Convention Center – Anaheim, CA;;  
  www.solarpowerinternational.com/energy-storage-international/

OCTOBER
15-16 Solar and Energy Storage Florida
  B Resort Hotel – Orlando, FL; www.events.solar/florida/

20-21 Solar and Energy Storage Utah
  Hilton Salt Lake City Center – Salt Lake City, UT; www.events.solar/utah/

NOVEMBER
05-06 Solar and Energy Storage Midwest
  Palmer House® Hilton – Chicago, IL; www.events.solar/midwest/

Send us your clean energy show and event listings. 

Email information to the editor at editor@nacleanenergy.com

eventscalendareventscalendar advertisers’websitedirectoryadvertisers’websitedirectory
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We stay in constant motion so that your wind  
energy components reach the market on time and 
ready to spin. We give you 24/7 access to your 
cargo, on-dock rail facilities, and we are adjacent 
to less congested highways. This makes our turn-
around time second to none. Need space to prepare 
your cargo for the next leg of the journey? We have  
ample lay-down area to stage your over-size and 
heavy lift cargo.

The Port of Stockton: we keep things moving at a 
key turning point in your supply chain.

209 • 946 • 0246
PORTOFSTOCKTON.COM

THE PORT OF STOCKTON
YOUR PERFECT PIVOT POINT
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