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HYDRO ONE COMPLETES $46.9 MILLION
INVESTMENT TO STRENGTHEN TRANSMISSION
SYSTEM AND IMPROVE RESILIENCY AND

RELIABILITY IN OTTAWA

November, 2023

Today (Nov 23), Hydro One Inc. (Hydro One) was joined by
Hydro Ottawa and representatives from the City of Ottawa
and government of Ontario, at Merivale Transmission
Station to announce the completion of $46.9 million in
transmission line upgrades. These critical upgrades will
increase the electrical capacity of the power lines by 66 per
cent, from 650MW to 1,080MW, providing a reliable supply
of energy to support the growing demand in the Ottawa
area. The project also allows for generation facilities in
eastern Ontario to transfer more power to the rest of the
province and import more clean energy from Quebec. The
upgrades also improve resiliency of the electricity network
and improve reliability for residents, business, commercial
and industrial customers.

The investment included reinforcing the transmission
towers and replacing power lines and insulators on 12 kms
of 230kV double circuit transmission line between Merivale
Transmission Station and Hawthorne Transmission Station.
The project began in July 2020 and was completed in time
for Ottawa's cold winter season to ensure power was
available when needed in the community.
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In addition to the completed improvements made to these
transmission lines, Hydro One is making progress on
modernizing the Merivale Transmission Station to ensure
this key station serving Ottawa can supply clean, reliable
energy as the region continues to grow. This project
includes expanding the current footprint of the station
to house two new 230 kilovolt transformers and a new
operations building. As part of this project, Hydro One has
signed a new Community Support Agreement with the City
of Ottawa that will directly support recreational projects
for local residents.

"Demand for energy in Ottawa is growing rapidly. It is
important for Hydro One to make a substantial investment
in building a grid for the future to support the increasing
and changing needs of local businesses, residents, and the
economy," said Andrew Spencer, Executive Vice President,
Capital Portfolio Delivery, Hydro One. "As a proud member
of the Ottawa community, the upgrades Hydro One
continues to make will energize life for customers and
improve power reliability and resiliency for years to come."

““As we further our commitment toward
climate adaptation and ensuring our grid
can support the energy transition and shift
toward electrification, we are proud to be
collaborating with our colleagues at Hydro
One for this announcement, knowing we are
making life better for our customers and
our community,”” said Guillaume Paradis,
Chief Electricity Distribution Officer, Hydro
Ottawa. ““Increasing the capacity, reliability
and resiliency of our transmission network
is a vital step to ensuring the distribution
system in Ottawa can provide the power
needed now and in the future.”” -
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"Ina growing city like Ottawa, ensuringreliable electricity is
crucial for our communities and our businesses," said Mayor
Mark Sutcliffe. "We know how critical these electricity
transmission projects are for our city's future growth plans
and prosperity. We look forward to seeing the Community
Support Agreement come to life."

"Electrifying the homes and businesses in our community
relies on making sure we have a reliable and resilient
electricity system," said Knoxdale-Merivale Councillor,
Sean Devine. "I'm very pleased at the close collaboration
between Hydro One, my office and community members
to ensure these upgrades are developed with sensitivity
to local interests in mind, and that the Community Support
Agreement announced today will provide local benefits for
years to come."

‘“Today's announcement is good news
for Nepean residents and all of Ottawa,
preparing the electricity network for the
future,”” said Lisa MaclLeod, Member of
Provincial Parliament for Nepean. /I am
pleased to see Hydro One invest in the
transmission network as our community
continues to grow.””

More information about the investments Hydro One is
making in communities across Ontario can be found at:
www.hydroone.com/majorprojects
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ESB NETWORKS INSTALLS 1.5 MILLION SMART
METERS NATIONWIDE AS PART OF THE NATIONAL

SMART METERING PROGRAMME

November, 2023

Highlights

* The upgrade programme represents a step change in how
individual customers and businesses can manage their
electricity more efficiently

* This includes 100,000 new homes also connected to the
electricity network with smart meters by ESB Networks

* Smart meters empower customers to take more control
of their consumption through the ESB Networks Online
Account

ESB Networks has today (Nov 21) announced that it has
successfully installed 1.5 million smart meters in homes,
farms and businesses in every county across lIreland.
This milestone also includes the safe connection of over
100,000 new builds with a smart meter to the electricity
network.

The National Smart Metering Programme (NSMP), which
commenced in late 2019, is on track to complete the
installation of over 2 million meters in early 2025. The
rollout recently expanded to include the upgrade of Day/
Night meters thereby ensuring these customers will also
have access to the benefits of smart meters.

Anew smart meter reduces the need for estimated bills and
allows customers to see how and when they use electricity,
directly through the ESB Networks Online Account. This
can help customers use electricity more efficiently, reduce
consumption or choose a suitable smart meter tariff from
their supplier, which allows customers to have more control
over their electricity costs.
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Other benefits include access to the microgeneration
scheme, in which currently over 55,000 customers who
generate their own electricity (via solar panels etc.) receive
payments for any excess electricity they sell onto the
network. In addition, smart meters will improve network
services to customers in areas through fault monitoring
and the prioritisation of system improvements nationally.

Eamon Ryan TD, Minister for the
Environment, Climate and Communications,
said: ““It is extremely positive that we have
reached the 1.5 million milestone in the
National Smart Metering Programme. This
is aninitiative that is delivering real benefits
for homes in every part of the country.
Smart meters provide individuals with more
information, giving them more control over
their usage and electricity costs, which is
so important at a time of continued high
international energy prices. As the rollout
continues at pace, | look forward to it nearing
completion and commend ESB Networks for
their delivery of this programme. A smart
meter in every home and business in the
country will not only help us to meet our
climate goals and allow us to become more
energy independent, but it will also unlock
an array of smart energy solutions that will
connect and empower our citizens as part of
Ireland's energy transition.””
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The NSMP forms an important part of the National Climate

Commenting, Nicholas Tarrant, Managing Action Plan. It will enable delivery of the Energy Demand
Director, ESB Networks,, said: ““We are Strategy which is currently under development by the
delighted with the progress to date on Commission for Regulation of Utilities and supports the
the National Smart Metering Programme transition to a low-carbon electricity network. The roll out
and achieving the milestone of 1.5 million programme is being delivered nationally by ESB Networks
smart meters installed. This programme is in cooperation with the Commission for Regulation of
a key element of our Networks for Net Zero Utilities (CRU), the Department of the Environment,
Strategy and provides customers with new Climate and Communications (DECC), the Sustainable
technology that enables them to take more Energy Authority of Ireland (SEAI) and with all electricity
control of their electricity usage. This is a supply companies.

vital component in enabling a smarter, low
carbon electricity network and in supporting
the delivery of the Government's Climate
Action Plan.””

Commissioner Aoife MacEvilly, Commission
for Regulation of Utilities, said: ““We are
very pleased with the success of the roll
out to date. Regardless of supplier, smart
meters give customers access to more
information about their consumption. The
ESB Networks online account provides time
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CENTERPOINT ENERGY HOSTS GRAND OPENING
OF STATE-OF-THE-ART TRAINING CENTER

INSOUTHWEST HOUSTON

November, 2023

On Nov. 16, CenterPoint Energy celebrated the grand
opening of its new Hiram O. Clarke Training Center by
welcoming members of the community to take a behind-
the-scenes tour.

This 150,000-square-foot training center employs
more than 25 expert instructors who are currently
leading approximately 400 electric apprentices and
320 natural gas new hires through CenterPoint Energy's
comprehensive training programs. It will also host
tenured employees for continuing education and support
the company's partnerships with Career and Technical
Education school programs.

During the tour, visitors were able to experience the
cutting-edge training offered by CenterPoint at this
center. The group visited classrooms with equipment
and tools and hands-on simulation areas with electric
circuits and natural gas line connections, including wood
utility poles to practice climbing and making repairs. The
visitors were also able to see how the facility could be
used for emergency operations during severe weather or
natural disasters.

‘“This new training facility is a testament to
our dedication to safety, which extends to
our customers and the communities we have
the privilege to serve,”” said Al Payton, Vice
President of Safety and Technical Training at
CenterPoint. “/By providing our employees
with the latest safety and technical
training incorporating best practices, we
will continue to strive to provide the sdfe,
reliable electricity and natural gas that
enable everyday life and the pursuit of
possibilities for our millions of customers.””
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With safety as our top core value, the company is
dedicated to sustaining a culture of excellence with
industry-leading training and safety at the forefront.
The opening of the facility is also part of the company's
ongoing efforts to nurture and develop local talent,
supporting workforce development and career
opportunities for the next generation.

Payton said, ““ This facility really showcases
CenterPoint  Energy's industry-leading
practices and our commitment to the
development of our workforce.””
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Québec

UNDERGROUNDING OF
POWER LINES SERVING
DOWNTOWN GATINEAU

November, 2023

To meet the increased demand for electricity in
downtown Gatineau, Hydro-Québec will underground
four overhead distribution lines between Val-Tétreau
substation and Rue Eddy. A new underground concrete
duct bank approximately 2 km long will be installed to
accommodate the 25-kilovolt (kV) lines.

““The growth of downtown Gatineau,
specifically the Hull sector, has increased
the demand for electricity,”” said project
manager Pascale Bolduc. ““Building the
concrete duct bank and undergrounding the
existing lines will strengthen the grid and
ensure its long-term operability.””

Preliminary work willbeginin fall 2023, with construction
of the concrete duct bank expected to take place from
May 2024 until December 2025.

Associated local enhancements

Undergrounding the existing lines will allow Hydro-
Québec to dismantle the overhead structures between
Val-Tétreau substation and Hull-2 generating station. The
company will also take the opportunity to dismantle an
overhead line which is no longer in use.

"In total, we'll be removing 9 transmission towers and
14 distribution towers along the Ottawa River in the
downtown and Val-Tétreau areas. This will greatly
enhance the visual appeal of these areas for residents
and for the many users of the Voyageurs Pathway," said
Bolduc.

To find out more, visit the project Web page at
hydroquebec.com/val-tetreau-downtown
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THE CHALLENGES AND SOLUTIONS
DRIVING WIDESPREAD EV ADOPTION

ELISABETH MONAGHAN
Editor in Chief
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With this issue, we say farewell to 2023. A few of the articles published in this issue
touch on the electric vehicle market. We already have published numerous articles
about the need for more charging stations and reliable solutions to ensure EV drivers
have the battery power they need to get to their destinations. What | appreciate
about the articles by the authors who talk about EVs in this issue is the way each
presents a broader view of some of the challenges the industry is facing, as well as
solutions industry experts are exploring.

Electric vehicles have remained among the top trends that industry experts have
watched for several years. But EVs are more than just an industry trend. Because
car emissions are responsible for about 30% of greenhouse gas emissions, EVs give
environmentally-conscious drivers, who can access and afford EVs, a way to lower
their carbon footprint.

Based on the increasing number of EVs now on the road in the U.S., more consumers
are switching to electric vehicles. According to a 2023 report from the Bureau of
Labor Statistics, in 2011, there were about 22,000 EVs on the road, and by 2021,
that number jumped to a little more than 2 million. Cox Automotive reports that EV
sales accounted for 7.9% of total industry sales in Q3 of 2023, which is up from 7.2%
in Q2 of this year, and up from 6.1% in 2022.

Although there are significantly more EVs on the road now than a decade ago, some
barriers, like high purchase prices and the availability of EVs, make it difficult for the
masses to embrace electric vehicles. Even if EVs were readily available in every
market, and people could afford the cost of purchasing or leasing an EV, the lack of
access to charging infrastructure remains challenging to the widespread adoption of
EVs. -

2023



LT LM
& n

<><>@

7 7 R/ 7 o

In his article, “Battery Swapping: Friend or Foe of the EV
Charging Industry?” Aatish Patel with XCharge points to
charge anxiety as another hurdle that gets in the way of
widespread EV adoption. As Patel explains, the EV market
has seen an increase in charging networks, but battery
swapping stations have also shown up as a possible
solution.

Patel also writes about how the EV industry is looking at
battery swapping to match the convenience and speed
of visiting a gas station, but as he explains, until there
is uniformity in the way EV batteries are manufactured,
people with charge anxiety will be among those sticking
with gas-fueled cars. Patel lays out steps the industry
must take for battery swapping to be a viable alternative
or complement to charging stations. Battery swapping
and charging station companies each offer advantages.
Additionally, they present different challenges, but
ultimately, both are working toward the same goal. So, as
Patel suggests, the best approach is for these companies
to work together to achieve that goal.

Ronald Hermans, who works for Honeywell, adds EVs to
his list of emerging trends in utilities. According to
Hermans, more EVs on the road could result in a heavier
strain on electricity infrastructure. Consequently, not
only will there be a greater need for more charging
solutions, but the impact of EVs extends beyond charging
stations. Hermans points out how the evolution of EVs is
reshaping the urban landscape, which includes dedicated
EV lanes on roads, broad acceptance of public charging
infrastructure and ensuring new building codes are
EV-ready.

As renewable energy becomes more mainstream, we will
see more consumers begin to rely on alternative energy
sources. Wider deployment of alternative energy means
companies that make up the electric power sector will
need to grow their work force. However, with so many
current workers retiring, the need to fill the positions
vacated by those experienced workers has.been an
issue about which human resource experts have been
concerned since the first Baby Boomers began to age
out.

Q4 Issue - Volume 26

According to the U.S. Census Bureau, by 2030, all
Baby Boomers will be age 65 and over. Granted, not all
Boomers will retire at age 65, but as more workers age,
the need to replace them will increase. In The Bigger
Picture section of this issue, Michael J. Reidy, who is
a senior consultant at Interaction Associates, writes
about the future of talent in renewable energy.

Recognizing the increasing gap left as aging workers
retire, and the next generations develop the skills and
experience necessary to fill those positions, Reidy
provides suggestions for hiring managers and HR
professionals to follow. Reidy emphasizes that not only is
it important to attract new workers, but also to remember
that like all industries, the renewable energy sector is
made up of different generations of workers.

So, as the renewable energy space expands, companies
that want to attract and retain workers must recognize
that each generation has valuable experience to
contribute. Therefore, to ensure a sustainable workforce
now and in the future, employers need to foster mutual
trust among the different generations by encouraging the
transfer of knowledge and working to establish a culture
of respect.

As we venture into 2024, we look forward to sharing the
latest updates from our experts in the electric energy
sector and passing along their insights affecting the
industry. Here's to wrapping up another year and to a
new year of great prosperity, good health and innovative
solutions!

As always, if you would like to contribute an article on an
interesting project, please email me:

Elisabeth@ElectricEnergyOnline.com

g/ésaéd/u
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GRID MODERNIZATION:

A CASE STUDY OF MODERNIZATION FOR GIS

Based in the City of Brookings, South Dakota, Brookings Municipal
Utilities (BMU) supplies power to approximately 12,000 customers.
It also manages water and wastewater utility services, internet and
telecommunications for Brookings. While the company had a successful
track record using AutoCAD to manage electric utility operations, its
leadership recognized the need to modernize operations. BMU worked
with a Denver, Colo-based location and mapping technology company
to replace its legacy mapping with an enterprise GIS that integrates
disparate data sets, delivers powerful analysis capabilities, and provides
a foundation for the utility’s future.

In this Q&A, Alex Shimmel, who represents the mapping technology
company, and Russ Halgerson, who is the is the electric department
manager at BMU, discuss their collaboration on modernization and share
insights for other utilities.

Shimmel: BMU's GIS modernization initiative is a great
case study for other utilities that are looking to migrate
from legacy systems to a modern GIS system. Can you
give readers some background about where things stood
before this project?

Halgerson: This is a timely topic for our industry because
so many utilities are running up against the significant
limitations of legacy systems that have served them well
for along time. This topic comes up nearly every time | talk
to my peers at other utilities.
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Shimmel: How long was your legacy system in place?

Halgerson: Decades, which is a great thing. We used
AutoCAD as the foundation of our mapping systems,
and it met our needs for a very long time. As you know,
IT technologies come and go, and it's very rare for one
to have staying power like that. For decades, AutoCAD
was a reliable backbone for the mapping processes and
location information that is so critical to our operations.
But during the last few years of its service to us, its
limitations became more and more of an issue for our
daily operations. One of the biggest issues we wanted to
address was how siloed our information databases had
gotten. After decades of use at the departmental level,
those databases had become more and more isolated
from one another. And as a result, critical data was often
stranded on disconnected islands of information. -

2023
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Shimmel: That is one of the biggest pain points | hear
when | start talking to utilities about their legacy
systems. Having siloed data causes so many operational
headaches.

Halgerson: Exactly. It was causing inefficiencies that
became harder and harder to overlook. Plus there was
a growing opportunity cost as well. There were a lot of
things we wanted to do that we couldn’t because of those
data problems and because of that disconnectedness.
We knew that huge efficiencies and benefits would come
from breaking down those silos. It simply wasn't possible
to do that while staying with those legacy systems. It's a
difficult decision when an organization has used a legacy
system for so long, but we knew we had to make a change.

Shimmel: Can you talk more about the decision to
modernize? Back during that decision process, what was
your team most excited about accomplishing by breaking
down those silos?

Halgerson: We knew there would be a long list of benefits,
but the thing that came up again and again in our meetings
was decision-making. We wanted to make faster, better
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decisions at every level of the organization, and a more
modern GIS system would be a huge catalyst for that.
By unifying our data on a more modern GIS platform,
decisionmakers would be able to make faster decisions
with the help of data-driven insights at their fingertips.
Better, faster decision making would mean more efficient
processes, better collaboration across the organization,
and better service for our customers.

Shimmel: I'm so glad you talked about that because
it's the biggest thing | hear from people | talk to after
they modernize their GIS. It removes roadblocks and
inefficiencies that they accepted as an unchangeable part
of their workflow every day. Plus it removes impediments
that they didn't even realize were holding back their
processes.

Halgerson: That was definitely our experience. We knew
it would be a gamechanger for key departments like
our GIS team, but it didn't stop there. We saw similar
benefits across the organization, and at every level —
from our leadership team all the way to our mobile
workers that are doing work in the community.
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Shimmel: Let’s talk about the platform you chose.

Halgerson: Sure. After looking closely at all the major
platforms, we decided that a next generation utility
network platform was the right fit for us. Your team was
very helpful as we evaluated the different options and
made that decision. It was great to have a partner that
was neutral like Switzerland during the process, since
you have experience working with all the vendors. One
of our key buying criteria was analytics. We wanted to
be able to empower our teams with data-driven insights
that they can put to use every day. That was big for us.
So was ease of implementation and ease of use. Many
utilities are much larger than us and have more resources
for complex implementations and steep learning curves.
But that's not us. It was critical for us that we could get
it up and running successfully and have our team feel
very comfortable using it right away.

Shimmel: What advice do you have for other utilities going
through a similar selection process?

Halgerson: | get asked that quite frequently, and |
always emphasize how important it is to have the right
implementation strategy. For something like a GIS
system that impacts every part of a utility's operations,
it's important to have a streamlined implementation
strategy that puts people first. Yes, this is a technology

Image credit: Locana
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migration, but it's the people who will be using it every
day that need to be kept front and center. Your team
was a big help with that, given how many other Esri UN
implementations you have done. -

Image credit: Locana
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Shimmel: Change management is so important. The
BMU team made that a guiding principle for this GIS
modernization initiative, and it really paid off.

Halgerson: Another thing that | always mention to peers
at other utilities is the importance of how you prepare
your data. You have to get your data right in order for
the platform rollout to truly live up to expectations.
We worked hard on that early in the process by assess-
ing each of those islands of data, cleaning it, preparing
it for use in a next generation platform for utility man-
agement, and then having a great strategy for the data
migration process.

Shimmel: That is critical to focus on early in the process
when going from legacy systems to a moderm utility
network platform. Organizations are often stunned
at how many batches of disconnected data they have
across those legacy systems once they start doing a full
inventory ahead of migration. And after years or decades
in disparate GIS systems, the data sets often need a lot
of TLC before they can be migrated.

Halgerson: Doing that up-front work to get our data right
was a key factor in the success of our implementation.
You and | started talking about the importance of that
very early on, and | strongly suggest that approach to
other utilities considering this kind of upgrade.

Image credit: Locana

Shimmel: Let’s talk about the platform implementation.
BMU deployed a utility network as the centerpiece of
this initiative. Why was that the right choice for BMU?

Halgerson: Yes, we deployed the utility network platform
and went with a package that allows for editing, visualiz-
ing and analyzing spatial data. This enabled us to get so
much more out of our data.

Shimmel: Your models were previously only 2D, right?

Halgerson: Yes, only 2D. This was a huge upgrade for
us, giving our team network-centric, 3D models that
have far greater detail and accuracy. The richness of the
data is a huge asset. A great example of this involves
our switchgear. Before this implementation, mapping
that part of our infrastructure was time-consuming and
complex, but ArcGIS makes it far simpler and gave us far
better information. By using templates for the inventory
of switchgear that BMU uses in our network, we can
rapidly add that information to our GIS system with a
level of accuracy and detail that was impossible before.
That is one of many ways that this initiative has made
our digital GIS models a far better representation of the
real-world network.

Shimmel: The last time we talked, you gave me an update
about how this is helping with customer service, too.
That's not necessarily what immediately comes to mind
when someone thinks about GIS and utilities, but there’s a
very positive impact there, right?

Halgerson: We pride ourselves on the level of service
we give to our customers, and communication is so
important for that, particularly during outages. No one
likes outages, but they happen. The key is identifying
and responding to them quickly and keeping customers
updated so they aren’t in the dark, both literally and
figuratively. With this GIS platform, our team is able
to not only identify outages faster but also quickly
determine exactly how many customers will be affected
downline from the faulty equipment. Our team can then
take rapid action to notify customers and keep them
apprised of how quickly service willberestored. That kind
of notification process was very complex to coordinate
in the past. Now, our team has far more information and
can take action quickly to support our customers.

Shimmel: That stood out to me when you shared it because
it shows how wide-reaching the impact is on a utility’s
operations.



Halgerson: Totally agree. It has had a positive impact on so many aspects of our
operations. That is what makes this intimidating for so many organizations, though.
Those decades-old legacy systems have been serving so long and have deep, deep
roots across so many departments and so many day-to-day processes. It's natural to
worry about making a change and feel a sense of inertia. But this initiative has unlocked
so much for our organization, and | think we've only started scratching the surface of
what we can do for our customers with this foundation in place.

Russell Halgerson is the electric department manager at Brookings Municipal
Utilities. Halgerson received his Bachelor’s degree in electrical engineering from
South Dakota State University in 2007 and is a licensed professional engineer
in South Dakota and Minnesota. He has more than 15 years of electric utility
experience in both distribution and transmission, including engineering planning,
design, project management and operations.

Alex Shimmel is a GIS consultant at Locana. In this role, he works with gas and
electric utilities to conduct successful implementations of advanced geospatial
solutions. He earned his degree from Tufts University.
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RONALD HERMANS

If it's around long enough, every industry experiences change and disruption. The
utility industry is no exception. When compared to other sectors of the economy, it
may actually be experiencing a disproportionate amount of change driven by a wide
range of factors — environmental, societal and technological. The primary paradigm
shifts that are the source of disruption tend to fall into four different categories:

* Grid modernization
* Environmental, Social and Governance reporting (ESG)
* Preparation for electric vehicle growth

* Battery storage to empower grid flexibility

But there are two additional areas that don't get a lot of attention, the growth of
smart cities and the role of edge computing. There is certainly overlap amongst all of
these areas in terms of the challenges and opportunities they represent. You could
also argue that the promise and phenomenon of smart cities and edge computing have
a direct impact on each of these other areas as enabling solutions to help overcome
some of the headwinds the industry is facing. To understand the roles of smart cities
and edge computing, it may be helpful to take a quick look at the other foundational
challenges that they can help solve. -
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Figure 1 The modern grid's objective pivots towards the consumer empowering consumers to adjust their energy consumption, with dynamic pricing

models that reflect real-time energy costs.

Grid modernization

The power grid stands as the backbone of our modern
society. Yet, with time, signs of wear and tear are
becoming evident. Aging infrastructure, stretched
resources and rising cyber threats highlight
vulnerabilities. Additionally, there’s an urgent need to
assimilate renewable energy sources and update the
early-2000s first-generation “smart” meters that are
nearing the end of their operational lives.

Addressing these challenges begins with the adoption
of advanced metering infrastructure (AMI). The next
generation of smart meters, integral to AMI, function as
edge computing devices. These advanced meters offer
real-time, actionable intelligence, enabling utilities to
enhance efficiency, sustainability and profitability.

Historically, grids in the early 20 century were tailored
for a one-way power flow — centralized energy plants
channeled power to the consumers. However, the narrative
is changing. The move towards decentralized systems,
coupled with renewable energy sources and microgrids,
showcases a pivotal transformation. We're transitioning
from a simple one-way power delivery mechanism to
intricate two-way power flow systems.

Digital transformation is revolutionizing the utility
sector. As Al-driven solutions streamline operations,
loT devices enable precise monitoring, while blockchain
promises transparent, tamper-proof energy transactions.
The modern grid's objective pivots towards the consumer.
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Now, dynamic pricing models reflect real-time energy
costs, empowering consumers to adjust their energy
consumption. The grid’s bolstered reliability means
blackouts are increasingly rare. Moreover, the rise of
"prosumers" — consumers who can sell their surplus solar
energy back to the grid — demonstrates a vibrant, evolving
energy ecosystem.

Environmental, social and governance (ESG)

In the contemporary world, a company’s commitment
to environmental and societal values is not just a
moral obligation but also a crucial aspect of its public
persona. The lens of scrutiny, particularly on publicly
traded companies, has been sharpening. Stakeholders
and regulators are now more alert than ever, especially
concerning decarbonization efforts. However, the
narrative of sustainability and global warming’s
implications has been so deeply woven into our societal
fabric that the focus has expanded. It’s not just the major
corporations under the limelight; government entities and
private sectors are also being observed and evaluated.

Solutions lie in technological and operational
advancements. Grid modernization, advanced metering
intelligence, the integration of renewable energy sources
and battery storage are instrumental. They don’t merely
serve as technological upgrades but as tools to help both
public and private sectors navigate ESG complexities.
These innovations usher in operational efficiency and a
shift towards more environmentally friendly solutions.
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The evolution in utilities is also visible in their approach to
societal responsibilities. There's a surge in initiatives like
community solar programs, employment opportunities
in the renewable sectors and efforts to tackle energy
poverty. The aim is clear: to ensure universal access to
consistent and reliable power.

Yet, these efforts must be underpinned by robust
governance structures. It's not just about regulatory
adherence but fostering a culture where the broader
ESG vision cascades from leadership, permeating every
organizational level and ensuring holistic alignment.

Electric vehicle growth

The trajectory of electric vehicles (EVs) is soaring,
presenting both opportunities and challenges for utilities.
As EV adoption accelerates, utilities confront the dual
task of assimilating them into the power infrastructure
while also catering to their rising electricity demand.
The potential of EVs goes beyond just an environmental
footprint reduction. Indeed, they spearhead the march
towards a net-zero emissions world. However, this rise
is not without its implications; it exponentially strains
our electricity infrastructure. The strain is evident in two
primary areas: the need for domestic charging solutions
and the expansive development of public charging
networks.

To navigate these challenges, the technological prowess
of edge computing becomes invaluable. Especially
when paired with tools like smart meters and Advanced
Metering Infrastructure (AMI), they become pivotal in
effectively managing the grid’s demand and load balance.

The impact of EVs isn't just limited to roads or charging
stations. It's reshaping urban landscapes. Urban planners,
in tandem with architects, are now drafting the future
blueprints of cities with a clear EV focus. This includes
dedicated EV lanes on roads, widespread public charging
infrastructure and ensuring new building codes are
EV-ready.

As EVs continue to dominate, we witness a parallel decline
in the conventional petroleum-driven transport model.
This changing dynamic signals a clarion call for the oil and
gas sectors. Adaptation is the key, whether that’s through
diversifying their portfolios, ramping up investments in
renewable energy, or pivoting to produce components
vital for the EV industry.

Battery storage

When delving into the intricacies of the energy landscape,
the pivotal role of battery storage becomes unmistakably
clear. This is accentuated as renewable energy sources,
particularly wind and solar, claim a larger stake in
the power grid. Their adoption not only underscores
the pursuit of sustainability but also amplifies the
importance of battery storage. The reasons are twofold:
the unpredictable nature of renewables and the increased
frequency of extreme climatic events. In such a scenario,
battery storage acts as the bulwark, ensuring a resilient
energy infrastructure and safeguarding against potential
power disruptions. -

Figure 2 The impact of EVs is reshaping urban landscapes, changing how urban planners and architects draft future blueprints of cities with a clear

EV focus.
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Figure 3 Smart cities are urban hubs with intricate webs of connectivity, providing residents with a higher quality of life.

Legislative strides, especially in regions like the U.S.
and Europe, further bolster the case for battery storage.
Recent legislations, aimed at fueling energy innovations,
have earmarked substantial incentives. These are
designed to boost the integration and utilization of
battery storage within the broader energy ecosystem.

The spectrum of battery technology is both wide and
evolving. While lithium-ion batteries currently lead
the pack in efficiency, the horizon shows promise with
contenders like solid-state batteries, known for their
extended lifespan and heightened safety parameters.
Additionally, ongoing research in areas like graphene and
flow batteries heralds a new era in storage potential.

On a more granular level, residential energy solutions
like Tesla’s Powerwall are redefining the domestic energy
narrative. These systems enable homes to harness and
store solar energy for nocturnal usage, inching closer to
the reality of off-grid living. For the corporate sector,
the appeal of battery storage lies in the promise of
unwavering power — an essential for operations that can't
afford interruptions.

Smart cities

One of the most transformative yet understated shifts
in the energy domain is the emergence of smart cities.
These aren’t just urban areas focused on better energy
management but are intricate webs of connectivity. At
the heart of a smart city is the Internet of Things (loT),
interlinking devices, machinery and objects in a vast
digital network that seamlessly communicates and
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exchanges data. This network serves as a lynchpin for
municipalities, offering a bird's-eye view of traffic, waste
management, public transportation and a plethora of
other services.

The real magic, however, lies in the data analytics. By
processing real-time data, smart cities optimize decision-
making processes, enhancing both their speed and
accuracy. The ripple effect of this is profound: residents
enjoy a higher quality of life, sustainability goals are
accelerated and resources are judiciously allocated.

Powering this intricate urban tapestry are foundational
devices like smart meters and innovations in edge
computing. These elements synergize, forming the
robust neural network of the smart city, enabling both its
digital and physical entities to function with unparalleled
intelligence.

Trailblazing this movement are cities like Barcelona,
renowned for its holistic loT integrations across public
services, and Singapore, celebrated for its pioneering
smart traffic solutions. These cities not only manifest the
potential of smart urban spaces but also spotlight their
tangible societal and economic dividends.

However, the dazzling allure of hyper-connectivity does
cast a shadow: privacy. The continuous data churn, while
invaluable, underscores the paramount importance of
robust data protection mechanisms. Ensuring that this
data remains inviolable and isn't misused is a challenge
that smart cities must earnestly address.
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Figure 4 The future of edge computing will redefine paradigms by using Al algorithms to proactively schedule repairs and manage energy

distribution.

Edge computing

Imagine a vast enterprise ecosystem, pulsating and
thriving. At its core lies edge computing, akin to a central
nervous system, responsive and agile.

In the realm of Advanced Metering Infrastructure (AMI),
a prime example of edge computing is the smart meter.
This device isn't merely a gauge of energy consumption.
It's a dynamic tool, gathering, managing and analyzing
energy data in real time. Instead of relying on remote
servers or vast data centers, edge computing places
the computational process right at the source of data
generation. This can be any device — from equipment,
machinery, sensors and even the aforementioned smart
meters.

The moment an anomaly is detected, edge computing
allows for immediate action, like shutting down the
turbine and averting potential damages.
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The beauty of edge computing lies in its immediacy and
relevance. Rather than shuttling heaps of data across
vast distances to centralized repositories or cloud
storage, data is processed on the spot. This proximity
enables devices to respond with lightning speed. For
instance, machinery equipped with edge computing can
identify wear and tear, prompting autonomous preventive
shutdowns or notifying personnel with actionable
insights. The benefits are multifold: reduced downtime,
minimized maintenance costs and enhanced security
since data is not aggregated in one vulnerable spot.

Now, imagine the applicability in utilities. Envision a wind
turbine, bristling with sensors. The moment an anomaly is
detected, edge computing allows for immediate action,
like shutting down the turbine and averting potential
damages.

The future of edge computing is, undeniably, expansive.
It's set to redefine paradigms, from the way mainte-
nance is predicted — with Al algorithms scheduling
proactive repairs — to revolutionizing energy distri-
bution, adjusting it dynamically based on demand and
supply fluctuations. —
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What’s next?

At the intersection of curiosity, ingenuity and experience, there’s a potent drive to
address challenges across various industries. The commitment transcends beyond
immediate needs, reaching out to our shared global future. Thus, R&D efforts are
steered towards holistic solutions — ones that resonate with economic growth and
enhance human well-being.

The pursuit of innovation is not merely about introducing new tools or technologies;
it's about crafting solutions that elevate efficiency, resilience, sustainability and
profitability. More so, it's about enhancing the quality of life on a global scale. Whether
it's the intricate networks of smart cities or the rapid advancements in edge
computing, the true power lies in connectivity. Every connection paves the way for
new opportunities, each more promising than the last.

Navigating the future does come with its set of challenges. The increasing concerns of
climate change and resource constraints underline the need for collaborative efforts.
It is this spirit of global cooperation, manifested in combined research, technology
sharing and cohesive policymaking, that will drive the shift towards sustainable energy
frameworks.

Moreover, the energy grid of the future will be more interactive and inclusive.
Empowered by innovative platforms, consumers will transition from mere users to
informed participants. They'll possess the capability to monitor energy use, make
data-driven decisions and even engage actively in energy trading ecosystems. Such a
future, carved by technological innovations and a focus on human-centric approach-
es, is on the horizon.

ABOUT THE AUTHOR:
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ENERGY 4.0 AND REMOTE
ASSET MONITORING -

HOW UTILITIES BENEFIT FROM SMART,
CONNECTED DEVICES

RICHARD HARADA

Industry 4.0 has long been a buzzword in the
manufacturing and industrial sectors. Representing
the fourth industrial revolution, Industry 4.0 highlights
the transition from steam and electric power to modern
advances in automation, data and analytics, networking
and cloud computing.

Energy 4.0 applies the same concept to the electrical
power utility industry. New technologies designed
and built specifically for utilities have the potential to
transform how generation, transmission and distribution
infrastructure is managed, maintained and modernized.
With access to real-time data, utilities can improve
flexibility, resiliency and safety while lowering the cost of
operations and maintenance compared to using traditional
in-house resources and infrastructure.

Unfortunately, concerns over cybersecurity, IT
infrastructure and reliability have caused utilities to
hesitate when it comes to making investments that
would modernize and enhance the electric power grid.

But with rising challenges and the transition toward
renewable energy and distributed grids, the time to
invest is now. Those who take a strategic approach and
implement the right solutions that provide real-time
situational awareness and automated monitoring for
high-value and critical assets will be the ones who emerge
best positioned for long-term success and profitability.

Uhttps://www.futuremarketinsights.com/reports/iot-in-utilities-market

Energy 4.0 technologies

Energy 4.0is ageneral termfor the collection of hardware,
software and technologies that leverage connectivity,
data and computing power to modernize the grid.

The Industrial Internet of Things

The Industrial Internet of Things (lloT) is a network of
physical devices or sensors that collect, exchange and
transmit contextual data. Soaring adoption and improving
technology mean the global utility lloT market is expected
to grow to more than US$129 billion by 2032.

Soaring adoption and improving technology mean the
global utility [loT market is expected to grow to more
than US$129 billion by 2032.

Cloud computing

Cloud computing is the on-demand delivery of computing
services over the Internet, including servers, storage,
databases, networking, software, analytics, or other IT
services.? A recent survey showed that nearly all utility
leaders have implemented cloud solutions, compared to
less than 50% of lower-performing utilities.> -

2 https://azure.microsoft.com/en-ca/resources/cloud-computing-dictionary/what-is-cloud-computing

s://www.accenture.com/ca-en/insights/utilities/cloud-imperative-utilities-industr
3http t ghts/utilit loud-imperat tilit dustry
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Data and analytics

Data and analytics allow utilities to collect, store and use
data from multiple sensors to improve decision-making,
business processes and performance.* A recent study
found that 52% of electric utilities had already or were
currently implementing big data analytics.”

Artificial intelligence and machine learning

Artificial Intelligence (Al) allows computers to analyze
and contextualize data to provide information or auto-
matically trigger actions without human intervention.®
Machine learning (ML), on the other hand, is a subset of
Al that uses algorithms to automatically learn and rec-
ognize patterns to make increasingly better decisions.”

The barriers to energy 4.0

Despite a wide range of potential benefits and the
adoption of similar technologies in other industries, the
utility sector has tended to lag behind for two primary
reasons.

Security considerations

As critical infrastructure, utilities are highly concerned
about cybersecurity. Regulated standards enforce the
cybersecurity defences that utilities must implement
to keep their networks protected, but internal security
policies may go even further in limiting the use of network
access or services due to perceived security risks.

This fear is not totally unfounded. The combined energy
sector experienced 10.7% of all cyberattacks, ranking
it fourth among industries.® However, when evaluating
cybersecurity risks, utilities should consider the type
of data being transmitted and whether it can be used to
disrupt the flow of electricity.

Internal policies and strategies

Utilities have traditionally focused on capital expenses
(CAPEX), spending on equipment and assets needed to
upgrade and build infrastructure. However, the move
toward Energy 4.0 requires that utilities shift how they
measure financial performance and allocate some budget
toward ongoing operational expenses (OPEX) to pay for
services such as network access, storage and computing.

“https://www.gartner.com/en/topics/data-and-analytics
°https://www.osti.gov/servlets/purl/1639296

6 https://ai.engineering.columbia.edu/ai-vs-machine-learning/
7 https://ai.engineering.columbia.edu/ai-vs-machine-learning/
8https://www.ibm.com/downloads/cas/DB4GL8YM

The trends driving the need for new technology

The utility industry is changing, with emerging trends
combining to place significant pressure on infrastructure
that was not designed to meet current requirements.

Aging infrastructure

A recent report found that more than 70% of US.
transmission lines were more than halfway through their
50-year life, while the average age of large transformers
exceeded 40 years.® The situation is similar in Canada,
where the majority of the electric system was built more
than 50 years ago.?

Labour and skills shortages

In addition to the technology itself, utilities must also
invest in the skills, capabilities and expertise needed to
achieve the full benefits of a new solution.

But utilities are increasingly competing for these scarce
resources against other industries, especially high-tech
firms. At the same time, a recent report found that more
than 50% of experienced utility workers are expected to
retire within the next decade.!! Technology can reduce
the burden on scarce technical resources and free up
personnel to focus on other, more strategic initiatives.

More than 50% of experienced utility workers are
expected to retire within the next decade

Extreme weather

Climate resiliency is now a key requirement as more
frequent and severe weather impacts grid reliability and
performance. A recent survey found that more than 50%
of utilities said extreme weather impacted the delivery of
electricity more than usual in the past year.!? -

More than 50% of utilities said extreme weather
impacted the delivery of electricity more than usual
in the past year

°https://www.reuters.com/investigates/special-report/usa-renewables-electric-grid/

10 https://natural-resources.canada.ca/sites/www.nrcan.gc.ca/files/canmetenergy/pdf/G7 Power Systems Report-2020-06-17-EN.pdf

T https://www.smart-energy.com/industry-sectors/energy-grid-management/the-ageing-workforces-brain-drain/

12 https://www2.deloitte.com/content/dam/Deloitte/us/Documents/energy-resources/us-eri-power-utilities-outlook-2022.pdf
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Renewable energy

Utilities are heavily investing in decarbonization in
response to regulatory, social and investor pressure.
Investments in sustainable energy sources are projected
to total more than US$3.4 trillion over the next decade.’®

Decentralization

Power has traditionally flowed in one direction from a
generating station to users often located vast distances
away. But that is likely to change. A 2022 study, for
example, found that 86% of consumers were interested in
generating their own electricity.!* With locally generated
power flowing in two directions, transmission and
distribution systems need to be upgraded.

Putting Energy 4.0 technologies to use - Remote asset
monitoring

Remote Asset Monitoring uses smart, contactless,
infrared temperature sensors to provide utilities with
automated remote thermal inspections on a near real-
time basis.

Remote Asset Monitoring uses smart, contactless,
infrared temperature sensors to provide utilities
with automated remote thermal inspections
on a near real-time basis

The smart sensors take advantage of Energy 4.0
technologies to continuously monitor the health and
performance of high-value utility assets while providing
greater visibility and control of critical infrastructure.
Infrared sensors automatically detect faults and alert
technicians, allowing them to diagnose the issue and
prioritize a repair based on the severity and estimated
time to failure.

With increased access to data, utilities can monitor trends
over time, improve reliability and transition toward a
condition-based maintenance strategy that significantly
reduces operations & maintenance costs.

How thermal and visual sensors work

Utilities are already familiar with handheld thermal
sensors that have long been used to detect overheating
assets such as transformers and their subsystems.

Remote Asset Monitoring uses similar technology to
provide continuous, 24/7 coverage to detect faults at
any time and during any load or temperature condition.
Infrared sensors detect if there are I°R problems with any
type of current-carrying asset. In a default configuration,
thermal readings are taken every fifteen minutes while
visual snapshots are provided twice a day, resulting in
very low bandwidth consumption typically around 1MB
per day.

Al/ML-powered software automatically alerts operators
to a temperature anomaly that falls outside a set range.
Since temperature can vary significantly due to changing
load and weather conditions, alarms are based on
temperature differential and are only generated if the
component temperatures differ from each other by more
than a few degrees. A consistent variance in absolute
temperature will not sound the alarm.

Generally, the greater the temperature differential, the
more severe the problem is and the sooner it needs to
be repaired. Corrective maintenance can therefore be
prioritized.

The lloT dashboard displays the thermal image with the
areas of interest identified by the green polygons. It shows
the current and historical temperature readings graphed
over time. The dashboard is also used to configure the
sensors and view/set the alarms.

By leveraging third-party cloud services and network
providers, utilities can minimize the cost of building,
maintaining and upgrading IT infrastructure. Utilities
can then scale these resources up or down based on
actual usage, increasing flexibility and responsiveness as
requirements change. Fewer in-house technologies also
help to reduce the burden oninternal IT departments.

13 https://www.infosysbpm.com/newsroom/analyst/documents/next-gen-it-services.pdf

4 https://www.ey.com/en_us/power-utilities/five-utility-trends-to-watch-in-2022

34 EET&D MAGAZINE

2023



Main components of the contactless sensor Implementing sensors for remote asset monitoring
« Infrared Module Before installing the sensors, utilities should develop

. a comprehensive project plan that ensures everyone is
*Visual Sensor P proj P y

working toward the same objectives. Start by identifying

* Wi-Fi icati I . .
Wi-Fior Cellular Communications the initial scope, the business reasons for the project and

* GPS the key metrics before determining the equipment and
* Bluetooth technologies required. This will also make it easier to set
- Digital Inputs and Outputs realistic budgets and installation timelines. -

* Information and Configuration Dashboard
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Utilities can then determine where the sensors will
be deployed. For example, if the goal is to reduce the
frequency of faults, a utility could select an older
substation that requires more frequent maintenance.
If, on the other hand, the goal is to reduce total travel
time, sensors could be deployed at a distant facility that
is difficult to access. With the site selected, utilities can
identify the specific types of faults and the points on the
equipment to be monitored.

Finally, installation and deployment can take place.
Depending on the specific deployment, this can often
be completed without an outage, drastically reducing
installation costs compared to wired alternatives.
Technicians can then complete the configuration and
conduct testing, adjusting the parameters as needed to
ensure complete and accurate data.

With the sensors installed, utilities can begin to transition
toward a condition-based maintenance strategy, using
Al/ML for predictive maintenance in place of periodic,
scheduled inspections.

Using a carrier network can isolate the loT network
from the corporate network, mitigating cybersecurity
risks and providing greater capacity, reliability and
more frequent upgrades than an in-house network.

Optimizing operations and maintenance with Energy 4.0

technologies

By leveraging Energy 4.0 technologies and implementing a
contactless system, utilities can optimize operations and
maintenance and free up scarce technical resources for
more strategic initiatives.

Communications

Carrier-grade networks provide utilities with the latest
high-speed technology without the need for expensive
hardware, cabling infrastructure, installation and
maintenance. Using a carrier network can isolate the
loT network from the corporate network, mitigating
cybersecurity risks and providing greater capacity,
reliability and more frequent upgrades than an in-house
network.

Storage and processing

Similarly, reputable cloud service providers provide
greater levels of performance, security and scalability
than on-premises infrastructure. After accounting for

the hardware, software and maintenance costs, sharing
computing resources over the cloud can lower costs to as
little as 10% of owning and maintaining an on-premises
data center over three years.!®

Economies of scale

Because lloT sensors are built with small, highly integrated
parts and use standard carrier communications, the
solution can easily scale up to more sites or assets over
time. Utilities can start with smaller-scale pilot projects
to sustainably invest while becoming familiar with both
the technology and the process of procuring, installing
and using the sensors.

Installation and deployment

The compact and easy-to-install sensors can be deployed
faster and more cost-effectively than alternative
monitoring solutions. No trenching is required for
power or communications, and most sites will have a
suitable mounting location without the need for further
construction.

While the exact cost and schedule will vary, an lloT sensor
installation can be done in under an hour. Multiple sites
can be managed simultaneously to reduce the total
timeline. Utilities should plan to allocate 60% of the
total cost to the purchase of the equipment and 40%
to installation, with an additional 10% allocated to any
contingencies.

Five examples of remote asset monitoring

Thermal and visual sensors can be deployed across a wide
range of applications. Below are some examples of how
utilities can implement lloT devices for Remote Asset
Monitoring.

Transformer monitoring

Transformers are high-value assets critical to the reliable
flow of power. Physical inspections can detect faults, but
these single-point-in-time inspections require crews to
be in the right place at the right time.

Contactless thermal sensors canbe aimed at transformers
and their subsystems to detect temperature anomalies
and automatically alert crews as soon as a fault appears.
Instead of waiting for the next inspection, crews can be
dispatched to address the issue before the component
fails.

Wind turbine and substation inspections

Similarly, physical inspections on wind farms are time-
consuming and expensive, requiring specialized expertise
and certifications. Utility-grade thermal sensors
reduce the need for manual inspections by providing
24/7 coverage of both the turbines and the supporting
substations.

15 https://cloudpost.us/capex-vs-opex-on-premises-versus-the-cloud-which-saves-more-money/
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Underground vault monitoring

Underground transmission and distribution lines negatively impact the cost of
maintenance and the overall life expectancy of the system. Underground vaults can also
pose a threat to workers in cases of fires, explosions, or flooding.

Thermal and visual monitoring offers a way to detect potential problems and alert
crews to hazards before they arrive at and enter the vault. Similarly, monitoring around
joints and splices can detect cable faults or identify damage, wear and corrosion
before failure.

Overhead switch verification

Verifying the position of motor-operated switches is often a highly manual and time-
consuming process. Visual sensors allow technicians to remotely verify that switches
are open or closed without traveling to the site, dramatically reducing the time and cost
of switching operations and providing more flexibility and responsiveness to changing
grid conditions.

Substation battery monitoring

Substation batteries are a vital part of the protection and control system. Failure
could result in damage to equipment and put workers at risk. Substation batteries can
be continuously monitored with thermal and visual sensors to ensure the health and
performance of the battery before a failure occurs.

Embracing technology for long-term success

The utility industry has reached an inflection point. Accelerating trends toward
renewable energy, distributed grids, labor shortages, and more frequent and severe
weather events are taking a toll on aging infrastructure that was not designed to meet
the challenges of the future.

Remote Asset Monitoring using contactless thermal and visual sensors provides
utilities with a continuous view of high-value, critical assets while minimizing the
need for physical inspections. With greater access to historical and real-time data,
utilities can mitigate the risk of catastrophic failures, prioritize strategic investment
decisions and reduce the burden on scarce technical resources.

And by implementing effective security policies and IloT architecture, discussed
in more detail in other papers, utilities can achieve the benefits of Energy 4.0
technologies without compromising sensitive data or critical equipment.

Energy 4.0 technologies including lloT, cloud computing, data and analytics and Al/
ML are changing the way that electric power and its critical assets are managed and
maintained. By making the right investments today, electrical power utilities will be
better positioned for long-term success and profitability.
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POLES APART:

THE SURPRISING TRUTH ABOUT POWER POLE
EVALUATION METHODS AND THEIR RESULTS

NELSON BINGEL AND ROBERT BATCHELOR

What's the best way to assess and maintain your utility’s
pole assets? For many electric utilities, the decision has
been guided without strong empirical data to back the
choice of inspection process.

To provide the industry with more current insights,
an Atlanta-based structural resiliency and utility
asset management company just completed a robust,
comparative study of multiple combinations of pole
inspection methods to recalibrate which approaches
provide the most reliable results for the circumstances
and budget available. The findings of the study suggest
that it is time for utilities to reassess their approach to
pole plant asset management programs.

Healthy utility poles are essential for delivering electricity
and communication services to customers. While utility
poles may look resilient above the surface, they are
subjected to climatic and soil conditions that most often
cause unseen decay below the groundline.

There is growing concern about the condition of these
assets, and rightfully so, as the U.S. grid infrastructure
continues to age. The average wooden utility pole without
any groundline inspection, paired with the application of
preservative treatment, deteriorates to a "reject” status
between 45 to 50 years of service. This means that by the
time a population of poles is between 45 and 50 years
old, half of the poles will have a remaining strength that
is below code requirements due to groundline decay. The
average age of wood-based grid infrastructure in the U.S.
is about 40 years old.

The key to efficiently managing the utility wood pole plant
is the ability to correctly differentiate poles without decay
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from decayed poles that can stay in service (decayed but
serviceable) and decayed poles that must be reinforced
or replaced (reject poles) per the National Electrical
Safety Code (NESC). Correct identification of a pole's
condition into these categories reduces risk and allows
the application of preservative treatments to mitigate
decay and extend the asset's life.

The understood effectiveness for different types of
inspection processes has evolved over the years as
technology, inspection methods and industry knowledge
continue to develop. Interestingly, there has never been
such an extensive scientific field study with data to
validate published expectations until now. Endeavoring
to build and expand on previous studies and experience in
the field, the asset management company sought to bring
specific data to wood pole inspection programs that had
not been researched to this degree before.

For decades, the utility asset management company that
conducted the study has been the nationwide authority
for evaluating wood utility poles, visiting five million
poles in the United States each year across all climates
and conditions. The company’s widespread presence has
led to the use of a variety of combinations of inspection
methods that result in a variety of processes used across
various environmental conditions. As industry leaders,
the company’s researchers understood that they wereina
unique positionto scientifically quantify the effectiveness
of traditional wood pole evaluation methods.

In this study, the condition of each pole was evaluated
after each additional method was added to the process
including multiple types of partial excavation.

2023



Q4 Issue - Volume 26 EET&D MAGAZINE 39



Graphic shows the number of poles and inspections that were performed in each region.

Credit: Osmose Utilities Services

Beginning in February 2021, the utility asset management
company began ambitious research to quantitatively
measure the effectiveness of combinations of utility pole
evaluation methods over the course of a two-year labor-
intensive study across the United States. Over 13,000
poles were visited, with more than 80,000 different
inspections performed, leading to the largest collection
of effectiveness data for traditional asset inspection
methods ever assembled.

The overall goal was to provide the industry with reliable
benchmarks for the effectiveness of different inspection
processes to correctly identify groundline condition as:

No decay

Decayed but serviceable (DBS)

Areject
The study was executed across four regions in the United
States and included the two species types used for utility

poles today, thick and thin sapwood. These species types
have very different primary decay patterns:

Thick sapwood species, primarily southern yellow
pine, typically decay from the outside-in below
ground.

Thin sapwood species, Douglas fir, western red cedar
and lodge pole pine, typically decay from the inside-
out below ground.
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The performance of the inspection methods was
separated by thin and thick sapwood since the primary
decay patterns drastically impact the effectiveness of the
different methods.

A single blind process was employed in the study:

The first pass crew performed a bevy of combinations
of inspection methods: visual assessment, sounding,
boring and one-sided pull backs and partial
excavations. In addition, two-sided pull backs

and partial excavations were performed for thick
sapwood. Thin sapwood species also had a one-sided
deep partial excavation performed.

The second crew performed the full excavation and
treatment inspection process.

Each crew had no knowledge of the other’s results,
preventing bias. The first pass trained inspector
determined the no-decay, DBS or reject condition for each
pole at each additional step of the inspection processes
(over 80,000 inspections). Using only the decay that
could be detected and measured with each step, the crew
estimated the remaining strength.

2023



Performing a sounding inspection on a wood utility pole.
Credit: Osmose Utilities Services

Performing a groundline inspection on a wood utility pole to detect decay.
Credit: Osmose Utilities Services
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Some pole owners specify an inspection process to start
with a combination of fewer inspection methods than
the comprehensive full excavation process. However, if
decay is detected or expected at any point of the original
inspection methods, a condition-based program calls
for the crew to continue inspecting to the full excavate
process. If the specification does not require additional
inspection after detecting or expecting decay, the trained
inspector makes the pole condition call based only on the
specified combination of methods, which is known as a
non-condition-based program.

For example, if a customer requested a one-sided partial
program, the trained inspector would perform the visual
assessment, sound-and-bore process and excavate an
8-inch by 8-inch area on one side of the pole. If the trained
inspector identified some surface decay in the excavated
area, a condition-based program would require the trained
inspector to proceed to full excavation of down to 18
inches around the pole to accurately determine the extent
of the decay and the serviceability of the pole. For a non-
condition-based program, the inspection would end with
whatever identification of decay was determined by the
partial process.
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Chart shows the effectiveness of finding decay in thick sapwood poles by the type of inspection that was performed.

Credit: Osmose Utilities Services

The asset management company researchers included
both condition-based and non-condition-based results
for partial programs in the study to understand the value
of each program type.

The thick sapwood reject effectiveness chart shows the
percent of full excavate groundline rejects found by each
inspection process, all of which identified over 500 reject
poles. The thick sapwood pole species in these results
include southern yellow pine and northern pine.

Since shell rot is the primary mode of decay and strength
loss in thick sapwood species, the most important
measure of determining decay presence is the physical
assessment of the below ground outside surface of the
pole. This can be seen most pronounced in the difference
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between the condition-based and non-condition-based
partial excavate programs. The condition-based partial
excavate programs identified approximately 40% more
groundline rejects than the non-condition-based partial
excavate programs.

Regardless of conditionality, there is very little
difference between the average reject effectiveness of
all four partial processes. Additionally, all average reject
effectiveness results for the visual, sound and sound and
bore processes are less than 20%.

While the graph displays full excavate inspection
effectiveness at 100%, that number was used as the
baseline number of rejects for this study. It is unlikely that
field performance will find 100% of groundline rejects
due to various field conditions.
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Chart shows the effectiveness of finding decay in thin sapwood poles by the type of inspection that was performed.

Credit: Osmose Utilities Services

The thin sapwood reject effectiveness chart shows the
percent of groundline rejects found by full excavation
for each of the other inspection processes all of which
identified over 250 reject poles. The thin sapwood pole
species in these results include Douglas fir, western red
cedar and lodge pole pine.

Similar to the thick sapwood results, the condition-based
partial excavate processes for thin sapwood species had
an average reject effectiveness that was superior to the
non-condition-based inspections by a margin of 20% to
30%. However, in thin sapwood species, there is more
differentiation between the non-condition-based partials,
with the one-sided deep partial being markedly superior
to the one-sided pullback.
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This difference does not equally translate to the
condition-based partial programs, which are all very
similar inreject effectiveness. Additionally, the sound and
bore process in thin sapwood species has a higher average
reject effectiveness than in thick sapwood species, with
the visual and sound processes still showing an average
reject effectiveness of less than 20%.

Like with thick sapwood, 100% effectiveness for thin
sapwood is a baseline for the study, and it is unlikely that
field performance will find 100% of groundline rejects
due to various field conditions.
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As utilities strive to bring the best value to their
customers and their shareholders, finding the proper
balance between the additional cost of increased rigor in
the inspection process and the costs of missing rejects in
a utility's wood pole plant can feel like a guessing game.

With this study, the asset management company has
provided an updated, quantified view of the differences
in the effectiveness of various combinations of standard
industry methods of utility pole inspection. This
study recontextualizes the average groundline reject
effectiveness for all inspection processes in thick and
thin sapwood species using a research program never
before conducted in the wood pole inspection industry.

Utilities can now understand the realistic average reject
effectiveness values for each process anywhere in the
United States.

While the most effective inspection process available in
any species is still a full excavate inspection, theseresults
provide data-based comparisons to better understand the
average reject effectiveness of any combination of other
inspection methods. Additionally, by comparing these
processes against the full excavate inspection, the gold
standard of inspection in the utility industry, the asset
management company, which conducted the study, has
created a benchmark that any future inspection method
can be measured against.

Shows the decay pattern of a thick sapwood pole because these poles decay from the outside-in

Credit: Osmose Utilities Services

Shows the decay pattern of a thin sapwood pole because these poles
decay from the inside-out
Credit: Osmose Utilities Services
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For thick sapwood species, there is so little difference
between the most common partials, pole owners should
prioritize the most operationally efficient partial
program moving forward. Additionally, non-condition-
based partials and sound and bore processes performed
so poorly that their very existence as viable inspection
programs are in question.

Conversely, for thin sapwood poles, condition-based
partials performed almost as well as the full excavate
inspection in finding groundline rejects, with the non-
condition-based partials and sound and bore processes
providing a lower level of performance.
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FOURKEY FACTORS
IN 2024

SUSTAINABILITY BEST PRACTICES
FOR ELECTRICAL MANUFACTURERS

CHERYL HASTY

As the world becomes more sustainable and electrified,
electrical manufacturers will face increasing demand.
Alongside that demand, manufacturers are facing
increased pressure from a wide variety of stakeholders
to operate more sustainably. Employees, customers,
shareholders and governments are all pushing for
companies to operate more sustainably, and companies
are responding by setting sustainability goals to guide
their efforts.

Managing their impact on the planet’s natural resources
while scaling production with increasing demand for
electrical products is likely to be a defining challenge for
manufacturers over the coming decades. But how should
companies approach this challenge? A combination of
strategic investments, operational efficiencies and

employee engagement is required to drive lasting and
meaningful progress. -
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Manufacturing facility managers know that it is impossi-
ble to address every potential sustainability improvement
at once. Developing criteria to identify particularly
impactful upgrades at various levels of investment can
be a useful starting point. For instance, plant managers
can identify which equipment uses the most energy or is
used most frequently, or single out aging equipment that
would probably need to be replaced soon for production
reasons anyway. Building environmental considerations
like energy use into the process when selecting new equip-
ment is a good way to drive improvement while keeping
costs down. At nVent, we were able to save 827,000 kilo-
watt hours and more than 238 metric tons of CO,e in
2022 by completing air compressor upgrade projects.

Water use is a growing concern for manufacturing
operations, particularly in water-stressed areas of
the world. Many of the ways in which water is used in
manufacturing lend themselves well to closed-loop
systems where water can be recycled or repurposed
to be used in multiple operations. Water recycling and
recirculation systems can save millions of gallons per
year for manufacturers, reducing costs and helping
manufacturers reduce the pressure they put on their local
water systems.

Facility lighting can also be a high-impact area. Switching
to LED lighting where possible can save hundreds of
thousands of kWh in a large global operation, helping
companies manage energy costs as well. Heat reuse
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can also be explored as an option — repurposing heat
generated by manufacturing operations in facility heating
reduces the need for additional energy spent on heating.
When pitching environmental improvement projects
internally, remember that sustainability projects can
often help pay for themselves over time through a
reduction in energy and water costs and more efficient
operations.

When replacing equipment with more efficient
alternatives is not feasible, or even if it is, monitoring
and control technology can be a critical step for reducing
energy and water use. This technology can be applied to
both manufacturing equipment and facilities. For instance,
implementing automation systems in building heating,
cooling and lighting can help reduce energy use overall by
ensuring that energy is not being spent cooling, heating or
lighting spaces where people are not present.

In a busy manufacturing environment, it is unfortunately
common for machinery to be left running when not in use.
Implementing auto-shutoff or timed switches and valves
into equipment like washer systems, paint lines and more
can help manage water and energy use. Monitoring and
control technology helps bring all these systems together
into facility management systems so building operators
can get real-time insights into equipment that is using
more power than it should and take action to mitigate any
errors.
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Factor 3. Renewable energy

On a larger scale, renewable energy projects can dramatically reduce manufacturers’
environmental footprints. In many areas of the world, the large roofs of manufacturing
facilities are ideal for solar installations. Solar energy can help drive employee
engagement and pride as well. Displaying the amount of solar energy generated shows
employees that they are working for a company that cares about the environment.

Renewable energy installations can certainly require investment — these projects
often have high initial costs. However, the long-term energy savings as energy prices
continue to rise will likely offset these costs over time. Consider how to prioritize
projects based on important factors like available exposure to natural daylight, rising
local energy costs and grants or tax incentives. Additionally, facilities that generate
more energy than they use may have opportunities to sell energy back into the grid,
introducing a new source of revenue for manufacturers and greening the local grid.
As the world transitions away from fossil fuels, switching to renewable energy is an
inevitability. Companies that begin making the transition now may have the advantage
of staying ahead of regulatory pressure and new expectations from stakeholders.

Factor 4. Employee engagement

Developing a strong process for sourcing environmental improvement projects from
within organizations is a key piece of any sustainability program. Employees who work
every day with manufacturing equipment, within facilities and with customers are
excellent sources of ideas that can become impactful projects. Establishing a good
process to take advantage of employee ideas is critical. This can be achieved through
collaboration with particularly motivated employees like employee engagement group
(ERG) leaders, but it requires buy-in from leadership. Demonstrating a formalized
process for implementing employee ideas will help develop momentum for these
projects, with employees seeing their peers’ ideas taken seriously and implemented,
encouraging them to contribute their own.

For example, in 2022, the Employee Resource Group of a London-based design and
manufacturing company has local sustainability teams around the world that help
complete site assessments aimed at identifying potential environmental improvement
projects. Grass Roots employees also held training events where employees learned
about Scope 1, 2 and 3 emissions and the use of a new facilities assessment tool for
identifying, measuring and reducing energy, water and waste emissions at local sites.
Employees then put this knowledge to use, identifying potential improvement projects
to help reduce our impact on the environment.
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DETERMININ
THE RO

OF YOUR INTELLIGENT
LINE SENSOR PROJECTS

RANDY COUGH

In my previous article, “Intelligent Line Sensor Projects:
How to get your grid modernization efforts off the
ground, | provided several steps to help utilities get their
line sensing pilot projects rolling.

Here, I'll provide guidance on how to take the next
step: proving ROl from your line sensing pilot project.
'll include recommendations on how to reprioritize
investment areas to achieve more value so you can
confidently implement line sensing on a wider scale.

Where to begin: Determining ROl value streams
Traditionally, utilities have looked to line sensors to
help improve overall reliability and prove the value with
SAIDI reductions. However, today, advanced analytics
leveraging high-fidelity data from intelligent line sensing
offers utilities the opportunity to address multiple power
delivery challenges, resulting in simultaneous returns
on investment (ROI) and a variety of grid reliability use
cases.

Value Stream #1 — Predict and preempt outages with
advanced analytics

One of the most innovative uses of line sensor data is to
predict and preempt outages. By adding analytics and
machine learning to high-fidelity sensor data, utilities
position themselves not only to execute proactive
maintenance; but also, can identify potential risks for
wildfire ignition.
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To detect possible system problems before faults and
thus outages occur, analytics modules must be deployed.
It is recommended to leverage the power of the cloud due
to the large amount of data collected and the computing
resources required for machine learning. To maximize
the ROI of this value stream, line sensor data integration
software must also be flexible enough to integrate with
cloud components.

Anomaly data is typically collected for several months
to establish a baseline and predict outages. Line sensors
detect waveform anomalies and machine learning algo-
rithms identify precursors to faults caused by vegetation
contact with power lines, as well as equipment failure.
Daily reports alert utility companies to feeder segments
experiencing high levels of precursor anomalies so they
can take preemptive action.

While vegetation management is not new to utilities,
using a data-driven workflow based on analytics and
line sensor anomalies to predict faults associated with
vegetation and line contact is an innovative approach.
By proactively addressing these faults before they
cause larger issues, utilities can significantly reduce
wildfire risk and the costs associated with vegetation
management. >
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Image credit: Sentient Energy

Machine learning is also effective in characterizing
anomalies that are precursors to equipment failures of
insulators, cutouts, lightning arrestors, transformers and
other components. Line sensing, data integration and
analytics provide clear indicators of impending equipment
failure, allowing utilities to prevent unplanned outages by
taking preemptive action.

Preempting outages due to vegetation contact and
equipment failure provides significant improvements in
the system average interruption frequency index (SAIFI),
leading to considerable O&M savings. By preventing
future outages, utilities can also improve long-term
system average interruption duration index (SAIDI)
metrics.

Value Stream #2 — Reduce outage durations with fault
detection and location

To achieve enhanced fault detection and reduced outage
durations, overhead and underground line sensors
provide utilities with enhanced system visibility along
feeders and laterals. With remote communications, these
intelligent sensors are often deployed on overhead lines,
underground cables, pad-mounted or vault switches and
underground residential (URD) transformers.
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Regardless of where you installed sensors for your
pilot project, having a more detailed view of the system
gives you the ability to narrow down patrol areas and
equip crews with better information to address faults
swiftly. By integrating data from line sensors, you can
improve reliability metrics such as outage durations,
system average interruption duration index (SAIDI) and
operations and maintenance (0&M) costs.

Line sensors assist utilities in detecting and locating
faults, resulting in reduced outage durations on affected
feeders and laterals. The integrated use of sensor data
with supervisory control and data acquisition (SCADA)
or ADMS applications increases the value of sensor data,
creating a fast time-to-value.

Though you'll need to assess your own specific ROI, you
can anticipate that you'll likely see improvements of
20% or more in Customer Minutes Interrupted (CMI) on
feeders with line sensing deployments. This improve-
ment is primarily due to significant reductions in patrol
time, with some utilities reporting savings of up to 65%
in patrol time. Reducing patrol time also leads to oper-
ations and maintenance (0&M) cost savings, with one
large utility in the southeastern region reporting an 11%
reduction in O&M costs due to line sensing initiatives.
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Value Stream #3 — Plan for new distributed energy
sources with load monitoring for enhanced system
planning

When it comes to system planning, having accurate load
data is crucial for making effective decisions. However,
system planning teams often lack load data for the
specific locations of interest, which can hinder their
planning efforts. Intelligent line sensors offer a solution
by providing visibility of system load at additional points
on the grid, filling in these data gaps.

This is particularly important as power networks
incorporate distributed energy resources (DERs) and
electric vehicles (EVs), which introduce significant
changes to historic load curves and make load forecasting
more complex. Relying solely on load data from the
substation is no longer sufficient.

In addition to load monitoring, line sensors installed
on underground residential distribution transformers
can also detect faults on the primary side and monitor
transformer loading. This information aids utility
engineers in improving asset management by using real
system data to identify overloaded assets before they
fail. With the increasing prevalence of electric vehicle
charging, monitoring transformer loading becomes
even more crucial, as a transformer that was previously
appropriately loaded may become overloaded when
multiple customers charge their EVs simultaneously.

Line sensor load data is available within minutes of
sensor installation. You should be able to immediately
integrate the data-driven insights into your decision-
making processes and workflows for tracking ROI. You
should anticipate that identifying and replacing over-
loaded transformers as part of planned equipment
upgrades can result in savings in CMI and O&M costs,
improve customer satisfaction and reduce the risk
associated with wildfire ignition.

Image credit: Sentient Energy
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How to crunch your numbers

When considering ROI, it's rather straightforward to
simply add up the costs of the pilot in terms of sensor
hardware, software and any other costs for deployment
and ongoing management. It's a little more difficult to
calculate ROl in terms of the payback or value to the
utility derived from the pilot.

The approach to calculating value derived is different for
each of the three value streams. The most straightfor-
ward way to determine value to the utility is calculated
in Value Stream #2 — Reduce outage durations with fault
detection and location.

In Value Stream #2, we can estimate value with either
reduced customer minutes interrupted (CMI) or reduced
0&M costs. To do this, we focus on faults that occur during
the pilot and compare the resulting outage duration to
that of the historic outage duration times for the same
feeders. Utilities typically see a 20% reduction in outage
duration by adding line sensing technology. Here’s a
sample calculation:

Outage Duration: 140 min

Historic Duration: 175 min

Number of Customers Impacted: 400
Utility'’s CMI Value: $1.20

CMI savings calculation:

With this scenario, we take the CMI savings of 35 minutes
(historic outage duration minus pilot outage duration)
and multiply it by 400 (the number of impacted
customers). This gives us a total CMI of 14,000.

Then, we multiply 14,000 (the total CMI) by $1.20 (the
amount the utility values CMI). This defines total savings
for this one outage at $16,800.

0&M reduction savings

If O&M costs are preferred to CMI, we again start with
the 35 minutes saved but this time multiply it by the
cost of the crew. Let's say the crew cost with a vehicle is
$1,000/hour, then the 0&M savings will be $583.

When calculating ROl for Value Stream #1 — Predict
and preempt outages with advanced analytics, we are
estimating CMI and O&M savings based on an outage
that didn’t occur. We use the same formula to determine
derived value as above. For example, if by predicting and
preempting an outage on a feeder with 650 customers and
a typical outage duration of 120 minutes, the “avoided
CMI” would be 78,000, or at $1.2/CMI, $93,600. The
“avoided O&M costs” would be for 120 minutes, or at $1K
per hour, $2,000. >
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In addition, predicting and preempting outages also
creates “unrealized” ROl for utilities. This happens when
there is an opportunity of potential savings by acting on
predictions more quickly. Let’s say a prediction is made
that there is a potential fault indicative of equipment
failure. However, a repair could not be made before the
fault and thus, an outage occurred. By tracking unrealized
value, the utility has an idea of the potential savings if
predictions are acted on more quickly. In this case, the
CMI and O&M cost associated with the outage predicted
but not preempted would be considered “unrealized
value”
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For Value Stream #3 — Plan for new distributed energy
sources with load monitoring for enhanced system
planning, ROl is determined by quantifying the value
of improving network load flow models by leveraging
intelligent line sensors. Theoretically, accurate load
flow models enable switching decisions which makes
restoration more efficient. By comparing SAIDI numbers
before and after adding line sensors, it would be possible
to quantify more effective switching. For example, a
fault was isolated, and part of the circuit was powered
from a different feeder through switching. This switching
operation restored 300 customers and a 120-minute
outage was avoided. The CMI saved due to the switching
operation was 36,000 at a value of $43,200.
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Final thoughts

Like any experiment, it's best to start with a specific problem to solve, so begin with
the primary use case or value stream for the line sensing pilot. From there, you can
calculate CMI and O&M reductions based on reduced outage durations, faults avoided,
or restorations enabled by effective switching decisions. Line sensing solutions are
quickly deployed on the feeders and laterals and provide actionable data minutes
after installation. No matter how the utility calculates ROl payback, either CMI or O&M
savings (or both), crunch the numbers and you'll see the line sensing provides fast time

to value compared to other reliability projects.
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REACHNET ZERO
BY 2050. THEY NEED
BETTER SOFTWARE
TO GET THERE.
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From his first days in office, President Joe Biden has targeted climate change as a
top priority. The administration’s key achievement on this front has been pushing
through the Inflation Reduction Act, the largest climate action ever taken in history.

Among a raft of innovations, programs and incentives in the act, the administration
also set ambitious climate goals, including a pollution-free power sector by 2035
and a net-zero economy by 2050. While much of the focus has been on infrastructure
deployment, look for much of the work to be implemented by an unlikely suspect: A
new generation of Al-enabled software.

Utilities, as large power producers, are a prime target for decarbonization. Following
pressure from regulators, customers, investors and other stakeholders, all major
American electric utilities have set net-zero goals, although this has already
proven to be a challenge for most. Utilities are massively complex organizations
with conservative histories. Their incentives have always been to keep the lights on
affordably and safely and deliver modest but steady shareholder returns—not to
slash emissions. So, innovation has often taken a backseat to reliability.

Yet meeting these decarbonization deadlines will require widespread changes, and
utilities must act quickly or risk falling behind. That will require unprecedented
investments and support: The International Energy Agency estimates governments
and the private sector will need to invest $4 trillion annually by the end of this
decade to reach net-zero emissions by 2050. That'’s a fourfold spending increase
from 2022 levels. -
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As part of the industry’s most active venture capital
investor, | have a first-hand view of the work utilities
are undertaking to reach net zero. Achieving these ambi-
tious goals will take more than building infrastructure
like solar, wind, storage and transmission. While those
investments are critical, software must also be an
essential part of the decarbonization mix to optimize
assets, boost efficiency and operationalize sustainabil-
ity, all with an eye toward achieving the lowest possible
overall operating costs.

We call this type of investing operational efficiency.
We're keenly aware that reaching net zero has to be
done in a way that is affordable for our customers. The
goal is to be able to reach decarbonization objectives
while keeping our customer rate increases to the
minimum amount possible. Improving the efficiency of
our infrastructure and operations via new and advanced
software is therefore key to our cost objectives.
Operational efficiency is an under-hyped but vital
component of net-zero efforts: If nobody can afford clean
energy, net zero could face a backlash as we've seen for
many ESG initiatives.

Software will be a critical part of our net-zero journey.
Here’s how we can give it the attention it deserves.

Prioritize business efficiency
This one’s fundamental: We'll only reach net-zero goals if
energy companies adopt business efficiency software.

Although it will never generate as many headlines as big
infrastructure projects, using software to keep utilities
running faster, more efficiently and with less bloat is
immensely valuable — and deeply needed for many legacy
operators. Utilities would do well to reassess their project
management tools, budgeting platforms, customer
service desks, billing solutions, HR management — every
aspect of their back-office stack. Existing cloud software
offerings can offer massive efficiencies many other
businesses take for granted and can make a material
impact on getting things done faster.

Embrace artificial intelligence and machine learning

In addition to existing cloud applications, operational
efficiencies are suddenly being driven faster than ever by
the rise of artificial intelligence. Al technology promises
tremendous efficiencies as well as new products and
services that can help solve some of our biggest
problems — including climate change. Complex datasets
like electric grids are perfectly suited to benefit from
an Al layer.

Al is already helping utilities and their customers manage
solar, wind, batteries and EVs across the grid while
optimizing transmission lines to carry more renewable
power. Al can match power generation to demand, putting
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That’s helped improve grid reliability by 10% —
a vital metric for utilities.

the “smart” into smart grid. Utilities are also using Al to
boost worker safety, enable predictive maintenance,
monitor critical infrastructure and ensure quality data
from sensors and other assets. And Al is reducing carbon
emissions by facilitating demand-response programs
that encourage customers to use less energy during peak
demand.

Here’s one small example that can illuminate the massive
opportunity. Al can pinpoint problematic areas within
the grid where vegetation management crews should
prioritize the battle against overgrowth. One company
in the vegetation management space, for instance, uses
satellite data and artificial intelligence to help utilities
spot trees that could fall and damage power lines. That's
helped improve grid reliability by 10% — a vital metric
for utilities. It has also materially reduced our operating
expense budget for vegetation management by changing
the maintenance model from time-based to condition-
based. This targets maintenance activities to the areas
that need work versus those that don't.

Adopt visualization tools

Better visualization is another way software will have an
outsized impact on net-zero goals. New software tools
can help utilities create “digital twins” — virtual copies
of the real-world environments where they're planning,
building or maintaining clean-energy assets. By working
with a comprehensive digital visualization, utilities can
plan faster while identifying potential construction
problems before they happen — and reduce the need to
deploy costly worker teams.

One of the fast-growing players is a visualization
software company based in the UK, whose platform
improves coordination and communication by help-
ing teams understand extremely complex, large-scale
projects. This UK-based visualization software com-
pany is already working with several utilities and
energy companies, including United Utilities and
Lightrock Power. In 2021, the visualization software
company also helped United Utilities reach its 2025
goal of reducing water leakage by 15% The start-
up is meshing thermal data captured by drones with
high-resolution photogrammetry that creates a predic-
tive algorithm identifying locations where leaks are
most likely to spring.
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As better visualization software arrives tailored to the
needs of the energy sector, legacy utilities will spot
countless areas where the software can boost efficiency,
reduce costs, improve safety and speed the deployment
of clean energy.

Improve cybersecurity

As utilities update the grid to make it smarter, it
will become increasingly connected. That provides
tremendous opportunity for efficiencies and more clean
energy assets, but it also provides more opportunities for
attacks that can take networks offline, impede operations
and interrupt service to customers.

Physical attacks on power grids rose by 77%
last year in the U.S. alone, according to the
Department of Energy.

Physical attacks on power grids rose by 77% last year in
the U.S. alone, according to the Department of Energy.
And the potential scope of cyber attacks is even greater.
America’s power system connects 145 million customers
and nearly every person and business; should an attack hit
multiple targets across the country, the effect could be
catastrophic.
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Utilities must adopt real-time asset identification,
constant threat detection and immediate response
software to keep the power on. Making cybersecurity
a priority will not only require an innovation effort but
also a cultural shift. Security leaders will need to make
sure they're providing proper onboarding and consistent
training to employees.

A leader in the real-time asset identification space
is a Virginia-based company that was founded by a
team from the National Security Agency and provides
comprehensive management and response capabilities
for industrial control systems; it already has hundreds
of industrial customers, including 10 of the largest U.S.
electric utilities, water utilities and energy providers.
The company tracks dozens of different industrial hacker
groups, including numerous national state bad actors,
that specifically target the electric utility industry.

Cyber attacks will only become more sophisticated
as hackers themselves increasingly turn to tools like
Al. Utilities will need to continue rapidly evolving and
adopting the latest software to stay ahead and protect
our nation’s energy grid.

Overcoming the red tape and placing customers first

But none of these software innovations will reach
their full potential to transform energy infrastructure
and combat climate change if utilities aren't better
incentivized to pursue them. -
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Most other companies reach for software before hardware or infrastructure when
possible for a simple reason: Software is usually far less expensive. But in the utility
world, there’s a regulatory twist: The government guarantees utilities can bank a
predictable rate of return on all capital expenditures. In other words, if a utility builds
an expensive, capital-intensive power plant, a portion of those costs usually can be
passed along to customers under current regulations. But operating expenditures
— under which software investments typically fall — can’t be passed along so easily
because they're categorized as a cost of doing business.

As a result, utilities are incentivized to think construction-first, not software first.
The downside is that capital expenditures almost always cost more than software
implementations — especially software-as-a-service, which can be paid over time.
Capital projects also take much longer to implement, which translates to slower
progress on net-zero goals, more environmental damage and, in many cases, more
costs passed on to end customers.

Utilities and regulators must work together to change the incentives and accelerate
software adoption. It's an obvious win-win for the public, as well as for utilities and
their stakeholders.

Software will show us the way
Utilities face incredible challenges ahead. They must scale clean energy production,
transmission and distribution to support the electrification of everything, all while
maintaining reliability, minimizing price hikes and adopting intermittent clean energy
resources like wind and solar.

That's why building a net-zero utility must be focused every bit as much on software
as large-scale infrastructure. It's simply the best way to reduce emissions at the
lowest cost — and software continues to improve at breakneck speed.

From Al, visualization and cybersecurity to business management, utility software
deployments are just getting started. They can help make the most of existing and new
infrastructure and are poised to kick off a golden era for utility innovation. Best of all,
the software keeps getting smart — and | for one can’t wait to see what comes next.
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Charge anxiety — the fear or uncertainty of whether you will be able to find a
charging station — remains a consistent hurdle to widespread electric vehicle (EV)
adoption. To combat the anxiety EV drivers feel during long journeys, the EV industry
has seen more charging networks emerge over the past decade. At the same time,
battery swapping has surfaced as a proposed solution to the industry’s woes, with
companies such as Ample pursuing battery-swapping solutions.

Ample is not the first company to pursue battery swapping, however. In fact, Tesla
Motors explored the concept in 2013, demonstrating the technology in the Model S,
though they abandoned the idea to pursue their Supercharger network.

What is battery swapping?

Battery-swapping stations allow EV owners to replace their discharged batteries
with fully charged ones that were previously stored and charged at the station in
a matter of minutes. This sounds great in theory, as there is an abundance of EVs
currently on the market. There are several advantages to this charging method,
including taking up less time and expanding the range of an EV.

Battery swapping aims to match the convenience and speed of visiting a gas
station. Still, some are skeptical, viewing it as just another expensive EV “charging”
solution. But battery swapping could change the game for EVs by making long jour-
neys more accessible. -
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Battery swapping also has considerable appeal from
a sustainability lens. With battery swapping, the bat-
teries can be charged more slowly and efficiently, and
in a way, that reduces demand on the grid, as opposed
to fast charging, which can degrade the battery much
faster. However, the EV industry must factor in the effi-
cient reuse and recycling of batteries in order to be
sustainable.

As the electrification of our transportation infrastructure
evolves,sodoes the needtomodernize and build aclimate-
resilient grid. And as demand for electricity continues
to grow nationally, we must build EV charging solutions
specifically for the North American grid to offset some of
the need for grid resources.

The issue of uniformity

Currently, every characteristic of an EV's battery, from its
shape to its location in the vehicle to its design, differs
among automakers. Standardization is necessary for the
commercial viability of battery swapping.

In previous years, China has implemented a battery-
swapping system for EVs by mandating battery size and
shape. This year, Chinese EV maker Nio Inc. began trial
operations of faster, more efficient battery-swapping
stations in China, further demonstrating battery swap-
ping’s effectiveness in this region. Nio has performed 20
million battery swaps. With 60% of Nio’s users opting
into the service, there is an opportunity in China to pro-
duce and lease the battery separately from the vehicle
to solve the lack of current battery standardization.
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However, not all battery-swapping efforts have been
successful. Automotive manufacturer Geely’s Cao Cao
60 (an EV built for Cao Cao Auto’s ride-hailing service)
dropped its entire battery pack while driving down the
road. The company designed the Cao Cao 60 to have
a swappable battery pack to limit charging time and
optimize the time the vehicles could actively participate
in the ride-hailing service, but it has its limits.

Though we are seeing a push toward charging uniformity
in the U.S. — such as Ample building its own modular
battery to combat the lack of EV standardization, with a
515 million grant from the California Energy Commission
to expand its battery production facility outside of
San Francisco — it is still a long way out from reality,
and some pitfalls need to be kept in mind as production
moves forward.

Why swap when you can charge?

Many automakers, including GM, Ford and Rivian, are
adopting Tesla’s North American Charging Standard
(NACS). At the same time, another group of seven
automakers (such as BMW, GM, Honda, Kia and more)
announced a new charging network that will allegedly rival
and overtake Tesla's Supercharger network. Though the
methods differ, the goal is the same: uniformity across
the EV industry — to the point that Honda has now also
adopted NACS.
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While large automakers battle over the correct route to
take, other companies are looking to battery-swapping
solutions as their saving grace. For instance, Mitsubishi
Fuso and Ample announced a collaboration in July to
begin a pilot project on battery-swapping technology for
electric trucks in Japan, which will be tested on public
roads this winter. With a “five-minute battery swap
target, the trucks could return to the road as quickly as a
traditional gas-powered vehicle.

With more EVs on the road, the total amount
of electricity will decrease.

Ample’s “big sell” is that they will not have to set up a
charging infrastructure at their vehicle storage facility.
Setting up a charging infrastructure can be difficult and
expensive, especially if acompany has dozens of EVs inits
fleet. However, at the same time, battery-swap companies
would need to build costly swap stations — which could
run roughly double the cost of an equivalent fast-charging
station — as well as maintain the complicated machinery
involved. Battery swapping still requires the batteries
to be charged, so this isn't fundamentally solving the
problem. While they could be slowly charged, that would
still require energy and charging systems.

For battery swapping to work effectively, companies
need the space, chargers and power to charge and manage
the batteries that have been swapped. Vehicle batteries
are heavy and expensive, and the machinery required to
handle these swaps must have robust access to power to
function. This system requires machines to carry them to
and from vehicles that are being swapped, as well as sites
to store and charge them safely, and that's a lot of added
infrastructure to develop and continuously maintain
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As we continue to search for alternative EV charging
solutions, the industry must find more creative ways to
create a capacity buffer for the modern electric grid.
There is a common misconception that EV charging
will only strain the electrical grid further. In reality, EV
charging infrastructure can serve as a backup power bank
for EV drivers, the community and local business oper-
ators. EV batteries can be easily attached to existing
solar arrays, managing energy assets more effectively
and providing more grid capacity. With more EVs on the
road, the total amount of electricity will decrease. The
key is finding a cost-effective way with batteries that
allows us to have lighter cells, faster output and larger
capacity.

What's next for battery swapping?

Battery-swapping and charging station companies must
work in tandem because, at the end of the day, both
charging solutions are the means to an end. They both
share the same goal: replacing gas-powered vehicles
with something cleaner, quieter and more efficient. And a
future where the two coexist could easily become areality.

The cost associated with fleet electrification is an
increasing challenge for organizations to begin the
complete transition and maintenance of electrified
operations, so pursuing battery-swapping solutions could
help reduce the cost of EV fleet maintenance.

So, if you're looking to power fleets of delivery trucks
or taxis, battery swapping could be the route to take,
especially in instances where stopping at a fast charger is
a major inconvenience. But for the time being, plugging in
is the way to go for the everyday EV driver.
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For electric utilities and electric cooperatives, whether at substations or in the
field, transmission and distribution identification products such as safety signs,
tags and markers are critical to safe, efficient operation, maintenance and repair.
These brief warnings or instructions, comprised of letters, numbers and symbols,
must effectively convey key information to personnel. This is crucial not only to
identify the location and type of equipment but also to protect utilities from the
risk of personnel injury and litigation.

Unfortunately, traditional painted and laminated identification products frequent-
ly fade or delaminate when continually exposed to outdoor weather or punishing
conditions. Solar UV, rain, snow, ice and windblown debris as well as humidity and
seasonal temperature fluctuations inevitably degrade these identification prod-
ucts in a matter of years.

Over time, outdoor exposure can cause painted and laminated numbers and sym-
bols to peel or fade. Even supposedly durable products designed for this purpose
can become unreadable over ten years or more. Consequently, when safety warnings,
asset location, or identifiers are needed most, technicians may make mistakes or
waste time.

Given what is at stake, utilities are now increasingly shifting away from identifi-
cation products that are marketed as long-lasting and durable but that have the
potential to fade or peel, to those designed to withstand decades of abuse without
becoming unreadable. -
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The importance of safety signage
In the electrical utility industry, identification products
are utilized just about everywhere.

In substations, signs often warn of arc flash and shock
hazards, which OSHA states can result in “serious injury
and even death” Markers and tags typically specify when
Lock Out Tag Out (LOTO) is necessary before the set-up,
maintenance, service, or repair of energized equipment.
Substation structure numbers are also necessary for
rapid identification and servicing.

On large, high-voltage transmission towers crossing and
direction signs signal trouble areas. Phase tags are also
commonly used to indicate phase polarity on the towers,
which is important because connecting the wrong phases
can lead to dangerous explosions, serious injury and
extended downtime. Transmission towers also utilize
aerial observation pole tags for rapid identification and
better visibility to aircraft.

Smaller, lower-voltage distribution lines deliver power to
homes and businesses onsmaller poles. Pole identification
products, such as tags and markers, are used to track and
identify assets, data and other vital information. Pole tags
can also be used to identify the pole’s owner, maintenance
history and other valuable data.
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Transformers, whether in the substation or on poles also
indicate phase with tags. Similarly, markers and signage
are used to indicate LOTO situations.

Not good enough

Too many in the industry believe that their current iden-
tification products are “good enough” even as legibility
becomes compromised over the years. However, the paint
will fade and the laminate will peel on these products
usually within five to ten years, requiring replacement.

Yet inspecting and replacing illegible products seldom
- if ever - occurs on a comprehensive and timely basis
because it can be a time-consuming, laborious process
that is shortchanged in deference to higher priorities.
Neglecting to do so, however, can lead to dangerous safety
lapses as well as inefficient operation.

Designed for lasting safety

So, how can safety signage be designed and constructed
to ensure readability after decades? The answer requires
a shift in thinking. For applications with the longest-
lasting requirements, impermanent paints and laminates
should be avoided in favor of much more durable solutions.
The signage should also be constructed using robust
substrate or embossed characters that can take a beating
from Mother Nature.
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As an example, one type of sturdy signage system
developed for the industry is made of thick, high-impact
Polyolefin plastic with copy and pictograms that are
permanently embedded through the entire thickness of
the substrate.

The Polyolefin plastic is impervious to sun, wind, rain,
humidity, salt water and temperature variations as well as
fumes and acid or alkali solutions. The characters can be
seen froma distance and have sharp contrast. The signage
can be cut, scratched or even shot through, with little or
no effect on the embedded characters, which helps to
ensure readability decades later.

The signage can be cut, scratched or even shot
through, with little or no effect on the embedded
characters, which helps to ensure readability
decades later.

Third-party certification validates the durability of this
approach. UL performed numerous durability tests on
the signs in compliance with UL and ASTM standards.
When the signs were subjected to the equivalent of
43 years of UV exposure, salt spray, vibration, abrasion
and temperature variation, the test results showed no
change in color or legibility.

Another effective method of creating permanent signage
is to utilize embossing. Embossing creates raised
characters in metal materials to improve legibility even
when covered in dust, dirt, or even paint.

When lasting transmission and distribution markers
are required, for example, deep embossed pole badges,
pole inspection and pole markers can be constructed of
unpainted, embossed aluminum, brass, or stainless steel.
The highly defined characters remain legible for the life
of the pole.

Alternatively, on metal reflective pole tags, black
characters can be screen printed on construction-grade
yellow or silver reflective sheeting so that it is durable and
UV stabilized. These tags can be used anywhere in areas
that need to be seen with a flashlight.
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For tight, confined spaces where close-up reading is
required, miniature markers with raised, 3D characters
can also be designed to remain legible even in low light,
oily, or dusty environments. The raised, 3D characters
are hot stamped with high-quality UV stable foil and
are nonconductive and non-corroding, which is ideal for
environments exposed to water such as utilities, offshore
rigs and sewer systems.

No replacing physical signage

Another reason these identification products need to last
decades is they are sure to remain valuable tools for
utilities even as new technologies for asset management
and maintenance are employed throughout the industry.
Even with state-of-the-art technology like geographic
information systems (GIS) and global positioning
systems (GPS), electrical utilities will continue to require
traditional physical identification products such as pole
markers, for example.

Although pole tags are not mandated by regulations,
many utilities choose to use them to assist with recovery
efforts after a regional outage by still posting serialized
GIS or GPS pole marking and numbering, corresponding to
a pole’s geographic location using GIS/GPS coordinates.
During emergencies like hurricanes, mutual aid situations
often arise where utility trucks from different regions are
called onforassistance. These trucks may not have access
to GIS or GPS location information, making pole tags
essential for proper identification and location guidance.

Although electric utilities have long utilized identification
products in the field or in substations, the potential that
critical information could become obscured or unreadable
in a matter of years is no longer acceptable as a standard.
Even when not strictly mandated, utilities that opt to use
innovative products designed to last for many decades can
significantly improve safety and uptime, while reducing
potential liability and litigation risk.
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We are in the midst of a green revolution. At least, we might be if we can identify,
attract and integrate enough workers to satisfy the surging demand for renewable
energy products.

The Washington Post reported in April 2023 that “many construction and
manufacturing companies worry they won't be able to hire enough clean-energy
workers to make batteries and build wind or solar farms”

Fortunately, it's not all bad news on the talent front. Young workers are excited about
and interested in renewable energy jobs.

One report found that 18-29-year-olds comprised one-third of the solar workforce
last year, and companies are ramping up their recruitment efforts, anticipating
continued growth in the months and years ahead, including increasing their
outreach to students by 86% in the past year.

However, candidate volume isn't the only potential impediment to progress.
Integrating different generations threatens to undermine continuity and create
new conflicts that erode progress and productivity.

In many ways, GenZ (along with millennials) is the generation most concerned with
climate change, and integrating this younger, activated workforce with an older,
less-concerned cohort can be incredibly challenging.

In other words, as green energy companies work to recruit a younger workforce, they
will need to understand the generational challenges that inevitably accompany these
efforts, readying the companies to implement thoughtful strategies for making their
workforce more responsive and resilient. -
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The challenges of recruiting and maintaining

a multi-generational workforce

Most companies understand that a multi-generational
workforce is critical to long-term success and
sustainability, combining institutional knowledge and
established loyalty with young talent and novel skill sets.
Eighty percent of global c-suite leaders say that a multi-
generational workforce is “key to growth’

Notably, to recruit, integrate and retain top talent from
the burgeoning GenZ talent pool, green energy companies
will need to address the following:

* Retention and capability: Companies must address
concerns about maintaining safety, meeting demand
and making the industry attractive to increasingly
selective workers.

* Cultural workplace environment: Companies
must provide a culture that offers autonomy, taps
into creativity and moves away from a lifelong
commitment model to something more flexible and
adaptive to the new generation's needs.

* Collaboration across generations: Companies must
recognize the importance of intelligent collaboration
between younger millennials, Gen X, Gen Z and
older generations, aiming for mutual gain, trust and
relationship building.
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Anticipating these challenges positions leaders to take
proactive steps to foster resilient and adaptive teams
that can propel their green energy efforts forward.

Leaders can provide the solutions

Of course, understanding that impact is possible and
enacting change don't necessarily go hand-in-hand. For
leaders looking to maximize their influence in the year
ahead, here are four steps to get you started today.

#1 Make the industry attractive

To appeal to this new generation of workers who are often
reluctant to commit to one industry or a lifetime career,
the renewable energy sector must link its mission to
something greater. By connecting the work of the power
industry with the larger goal of contributing to saving
the planet and having work that challenges and stretches
both intellect and relational capability, the industry can
position itself as an attractive option.

“Purpose” is increasingly connected to employee
satisfaction and retention, and GenZ employees are
especially vigilant about identifying and enacting
their purpose at work. As one Deloitte report helpfully
concludes, GenZ employees “want agency to create a
future that they find meaningful”
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https://hbr.org/2023/01/bridging-generational-divides-in-your-workplace
https://www.mckinsey.com/capabilities/people-and-organizational-performance/our-insights/help-your-employees-find-purpose-or-watch-them-leave
https://www.deloittedigital.com/us/en/blog-list/2023/gen-z-research-report.html#:~:text=They%20want%20agency%20to%20create,employees%20who%20mentor%20Gen%20Zers.

#2 Build human relationships

The workplace culture needs a significant shift to entice the next generation. This shift
includes providing a certain amount of autonomy, tapping into creativity and allowing for
short- and long-term commitments.

The traditional apprenticeship model, which has dominated the recruitment process
in the power industry, may no longer be appealing. Instead, a culture that promotes
innovation, personal growth and flexibility will resonate more with the new generation.

#3 Create clear processes and co-creation

A significant win-win possibility exists in fostering intelligent and effective collabora-
tion across generations. The blend of technical knowledge and adaptability creates a
synergy that enhances efficiency and innovation. Trust and rapport can be built, enrich-
ing perspectives and recognizing both generational differences and similarities.

#4 Share the responsibility for success
Ensuring all team members feel accountable for delivering on the processes starts with
ensuring that every team member is on the same proverbial page.

To overcome misunderstandings, there must be a willingness to check for understanding
and to acknowledge the value of experience and wisdom.

This is especially crucial in areas like safety, where the hard-earned wisdom of sea-
soned workers is invaluable. A culture that encourages humility and respects the
lessons of the past, while embracing the adaptability and creativity of the new gener-
ation is key.

A strategic vision for a multi-generational future
In the midst of our evolving green revolution, the renewable energy sector's success
hinges on effectively merging the wisdom of the past with the innovation of the present.

Bridging the generational divide is not just a task for human resources; it's a
cornerstone for sustainable growth. By emphasizing safety, nurturing collaboration,
fostering innovation and crafting an environment attuned to everyone's values and
needs, the industry can ensure a sustainable talent pool and play a pivotal role in the
future of global energy.

Simply put, bridging generational gaps while harnessing the unique strengths of both
older and younger generations is more than a human resources task. Like a caterpillar
sheds its skin and becomes something entirely new and better, we have the ability to put
off our old ways while fostering a new, better vision for the future.

ABOUT THE AUTHOR:

Michael J. Reidy, a senior consultant at Interaction Associates, has more than 25
years of experience in consulting and responding to the learning needs of adults in

the financial services, biotech, power and service industries. Reidy’s interest is in
adult education, and his belief is that the workplace has become the “third place”
of learning and development for the 21st century. Reidy holds a master’s degree in
public administration from the HKS, Harvard University.
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ABB INSTALLATION PRODUCTS
860 Ridge Lake Boulevard
Memphis, TN, U.S.A. 38120
Tel: 1-800-326-5282
www.tnb.abb.com

ABB Installation Products (formerly
Thomas & Betts) serves the electric
utility industry with a wide variety of
products for overhead and underground
transmission, substation and distribution
applications. With market-leading
products and brands like Elastimold®,
Hi Tech®, Homac®, Blackburn®, Joslyn
Hi Voltage™ and Fisher Pierce®, you
can count on ABB to provide quality,
reliability and performance.

ABB INSTALLATION PRODUCTS (CANADA)
700 Thomas Avenue
Saint-Jean-sur-Richelieu, QC

Canada J2X 2M9

Tel: 1-905-635-7855
www.tnb.ca.abb.com

ABB Installation Products (formerly
Thomas & Betts) serves the electric
utility industry with a wide variety of
products for overhead and underground
transmission, substation and distribution
applications. With market-leading
products and brands like Elastimold®,

Hi Tech®, Homac®, Blackburn®, Joslyn
Hi Voltage™ and Fisher Pierce®, you

can count on ABB to provide quality,
reliability and performance. See ad page 5
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SorbWebPlus

Secondary Oil Containment System

ALBARRIE GEOCOMPOSITES LIMITED
85 Morrow Road

Barrie, ON, Canada L4N 3V7

Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

Don't Let Transformer 0il Leaks Cost You

An oil spill or leak from your transformer
can be devastating for your reputation
and cost thousands of dollars in
remediation. Albarrie's SorhWeb Plus™
secondary oil containment system is a
patented solution that offers continuous
protection against such incidents
around oil-filled equipment. We provide
customized containment designs that
meet your site specifications.

Our smart fabric technology is self-sealing
and requires minimal maintenance, which
eliminates water collection and saves

you a significant amount of money on
installation and operation.

Discover how you can effectively manage
the impact of transformer oil leaks with
the innovative and reliable SorbWeb
Plus™ Secondary 0il Containment System
from Albarrie.

ALMETEK INDUSTRIES, INC.

2 Joy Drive

Hackettstown, NJ, U.S.A 07840

Tel: 800-248-2080 | Fax: 908-850-9618
www.almetek.com

ALMETEK INDUSTRIES, INC. provides
identification products & systems for
any need, industry or application. We
are a proud family owned, American
Manufacturing Company founded in 1975.

Our product line includes: E-Z Tag Pole
Markers, ANSI/OSHA Labels & Signs,
Mini-Tags , Pressure Sensitive Numbers
and Letters, Transmission Tower Markers,
Pole Inspection Tags, Bar Codes/QR
Codes/Metal Photo and all other markers
and identification products.

In addition, we are distributors for Lordon,
Inc., one of the few Porcelain Sign
Manufacturers in the U.S. We will provide
you with the highest quality Porcelain
Signs, with the fastest delivery service in
the industry!

AMERICAN ENGINEERING TESTING, INC.
550 Cleveland Avenue North

St. Paul, MN, U.S.A. 55114

Tel: 612-315-2399

www.amengtest.com

AMERICAN WIRE GROUP, INC.

2980 NE 207t Street, PH5

Aventura, FL, U.S.A. 33180

Tel: 954-455-3050 | 1-800-342-7215
Fax: 954-455-9886

www.buyawg.com

AMPJACK INDUSTRIES LTD.

90 Bergen Cut Off Road, Grp 200, RR#2
Winnipeg, MB, Canada R3C 2E6

Tel: 514-451-9511

www.ampjack.ca

ASPLUNDH INFRASTRUCTURE GROUP
708 Blair Mill Road

Willow Grove, PA, U.S.A. 19090

Tel: 1-888-884-5426 | Fax: 215-784-4225
www.asplundhconstruction.com

Asplundh Construction is a strategically
assembled team of executives with utility
experience, engineers, designers, and
program and project professionals. All of
us work together in performing superior
utility infrastructure construction and
maintenance services. We focus on
innovation and high quality, cost-effective
solutions, making Asplundh Construction
one of the safest and most responsive
utility service companies in the nation.

ASPLUNDH TREE EXPERT CO.

708 Blair Mill Road

Willow Grove, PA, U.S.A. 19090

Tel: 1-800-248-8733 | Fax: 215-784-1444
www.asplundh.com

Since 1928 the Asplundh Tree Expert,
LLC has been dedicated to efficient, safe,
and cost-effective vegetation management
services for the electric utility industry.
These services include scheduled and
emergency tree pruning and removals,
right-of-way clearing and maintenance with
specialized equipment, and vegetation
management with herbicides.
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CONDUX
TESIMEL

CONDUX TESMEC, INC.

145 Kingswood Drive P.O Box 668, Suite 1
Mankato, MN, U.S.A. 56002

Tel: 507-387-8069 | 1-888-980-1209 |
Fax: 507-387-3855
www.conduxtesmec.com

Condux Tesmec, Inc. provides stringing
equipment and accessories to the North
American transmission and distribution
market. In addition to pullers, tensioners
and puller-tensioners, products include
rolling grounds, head boards, blocks,
pulling clamps and more. The equipment
allows utilities and utility contractors
to improve installation productivity and
efficiency while limiting downtime and
improving job site safety. See ad page 45

CTC GLOBAL CORPORATION
2026 McGaw Avenue

Irvine, CA, U.S.A. 92614
Tel: 949-428-8500
www.ctcglobal.com

CYBERLOCK INC.

1105 Northeast Circle Boulevard
Corvalis, OR, U.S.A. 97330

Tel: 541-738-5500
www.cyberlock.com

DELTA STAR, INC.

3550 Mayflower Drive

Lynchburg, VA, U.S.A. 24501

Tel: 434-845-0921 1800-368-3017
Fax: 434-846-2432
www.deltastar.com

DILO COMPANY, INC.
11642 Pyramid Drive
Odessa, FL, U.S.A. 33556
Tel: 727-376-5593
www.dilo.com
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DYNAMIC RATINGS, INC.

N56 W24879 N. Corporate Circle
Sussex, WI, U.S.A. 53089

Tel: 262-746-1230 | Fax: 262-746-1232
www.dynamicratings.com

Dynamic Ratings provides monitoring,
control, and communication solutions
for electrical apparatus. Helping utilities
address challenges with managing their
Condition Based Monitoring programs is
foundational to our business. We provide
products and services to help utilities
collect and use condition-based monitoring
information on their high voltage electrical
equipment: transformers, circuit breakers,
switchgear and more.

BUILDINGS

EASI-SET WORLDWIDE

130 Catlett Road

Midland, VA, U.S.A. 27228

Tel: 540-439-8911 | 1-800-547-4045
Fax: 540-439-1232
www.easisethuildings.com

Easi-Set Precast Concrete Buildings are
proven solutions for Electric Utilities. They
outperform and outlast metal and masonry.
Pre-engineered, industrial-duty, weather-
tight, with clear span roofs and precast
floors, in sizes from 8'x12' to 50'x250',
heights up 35'. Smaller sizes delivered
pre-assembled. Larger sizes assemble in
just hours. Customizable. Designed for
165 mph wind loads. See ad page 9

‘ZQ HAPAM

EMSPEC INC.

Voltaweg 32

3752 LP Bunschoten-Spakenburg
The Netherlands

Tel: 31 33 298 30 04
www.emspec.com

HAPAM B.V.

940 Jacques-Paschini
Bois-des-Filion, QC, Canada J6Z 4W4
Tel: 450-430-5522

www.hapam.nl

hapam@hapam.nl

EMSPEC, now part of HAPAM B.V.,
manufactures high quality and easy to
install switching equipment including
a complete range of medium and high
voltage, and now, extra high voltage
disconnect switches such as the folding
vertical break, vertical break, center
break, double end break, side break,
semi-pantograph, pantograph, indoor and
outdoor tilt switches, grounding switches,
power generation switches, manual and
motor operators and a complete range of
accessories.

eviuma

the evolution of illumination

™

EVLUMA

3600 Lind Ave SW, Suite 140
Renton, WA, U.S.A. 98057
Tel: 425-336-5800
www.evluma.com

Evluma manufactures reliable, energy-
efficient LED lighting products for utility
districts, co-ops, and municipalities.
Evluma engineers have worked with LED
technology since 1995 and maintain
an environmentally low-impact design
philosophy. Evluma brings a comprehensive
understating of optics, LEDs, and electronic
driver technology to every product.
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Engineered to order. Built to last.

G&W ELECTRIC CO.

305 Crossroads Pkwy,

Bolingbrook, IL, U.S.A. 60440

Tel: 708-388-5010 | Fax: 708-388-0755
www.gwelec.com

Since 1905, G&W Electric has been a
leading provider of innovative power grid
solutions, including the latest in load
and fault interrupting switches, reclosers,
system protection equipment, power
grid automation and transmission and
distribution cable terminations, joints
and other cable accessories. G&W is
headquartered in Bolingbrook, lllinois,
U.S.A., with manufacturing facilities and
sales support in more than 100 countries,
including Canada, Italy, China, Mexico,
Brazil, India, UAE and Singapore. We help
our customers meet their challenges and
gain a competitive edge through a suite of
advanced products and technical services.

A WORLDWIDE SUPPLIER OF
Hot Line Tools & Equipment

HASTINGS FIBER GLASS PRODUCTS, INC.
1301 West Green Street, PO Box 218
Hastings, MI, U.S.A. 49058

Tel: 269-945-9541 | Fax: 269-945-4623
www.hfgp.com

Since 1959, Hastings has pioneered design
and fabrication of fiber glass products
and tools for the electrical power and
communications industries. See ad on the
inside cover
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#lendrix kerfte

HENDRIX AND KERITE BY MARMON
UTILITY

53 0Old Wilton Road

Milford, NH, U.S.A. 03055

Tel: 603-673-2040
www.marmonutility.com

Hendrix and Kerite by Marmon Utility
LLC, provide medium and high voltage
underground cable, subsea cable, aerial
cable systems, and molded polyethylene
insulators.  Through systems design,
engineered product quality, innovation,
superior customer service and engineering
support, Marmon Utility delivers robust
products ensuring outstanding system

reliability in  the most challenging
environments.

HiNDLEPOWER
HINDLEPOWER
1075 St John St
Easton, PA, U.S.A. 18042
Tel: 610-330-9000
www.hindlepowerinc.com
Leading manufacturer of SCR-based

Utility Battery Chargers for T&D and Power
Generation Applications. Products include
our ATevo Single and Three phase input
Battery Chargers, EPIC Series Battery
Cabinets and custom buildings, Mobile DC
Power Trailers, Best Battery Selectors and
DC Distribution Panels. Our products are
proudly made in the U.S.A.

KINECTRICS

KINECTRICS INC.

800 Kipling Avenue

Etobicoke, ON, Canada M8Z 5G5
Tel: 416-207-6000
www.kinectrics.com

Kinectrics' Transmission and Distribution
group utilizes unique High Voltage, High
Current, and numerous other specialized
laboratory and mobile capabilities to perform
a wide range of testing services for utilities,
electrical  equipment  manufacturers,
industrial power users, and power producers.
Kinectrics can help utilities achieve reliable,
cost-effective system operation.

LAMINATED WOOD SYSTEMS

LAMINATED WOOD SYSTEMS, INC..
1327 285" Road - P.O. Box 386
Seward, NE, U.S.A. 68434

Tel: 402-643-4708 1 1-800-949-3526
Fax: 402-643-4374

www.lwsinc.com

LWS offers E-LAM® laminated wood utility
structures available for use in tangent,
unguyed angle, switch and substation
applications. LWS also offers the
patented PhaseRaiser® structure lifting
system, the PoleEnforcer® groundline
reinforcement system and the PRS Pole
Reclassification System®. LWS also offers
the patent pending AVR Adjustable Vault
Reinforcement® system.

LINDSEY SYSTEMS

760 N. Georgia Avenue
Azusa, CA, U.S.A. 91702
Tel: 626-969-3471
www.lindsey-usa.com

Lindsey Systems' advanced solutions
include hybrid systems providing dynamic
line rating, conductor asset monitoring, and
transmission tower security. Emergency
Restoration  System (ERS) structures
quickly restore damaged transmission
towers. High-accuracy sensors for overhead,
underground and OEM distribution
applications. See ad page 12

MATSOLUTIONS

1600 Corporate Court, Suite 150
Irving , TX, U.S.A. 75038

Tel: 972-525-2609 1877-825-5077
www.matsolutions.com

METER-TREATER

1349 South Killian Drive
Lake Park, AL, U.S.A. 33403
Tel: 561-845-2007
www.metertreater.com

MEYER UTILITY STRUCTURES
6750 Lenox Center Court, Suite 400
Memphis, TN, U.S.A. 38115

Tel: 901-566-6500 1 800-501-0962
Fax: 901-566-6650
www.meyerutilitystructures.com
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MINDCORE TECHNOLOGIES
2425 Edouard-Michelin Blvd.
Terrebonne, QC, Canada J6Y 4P2
Tel: 450-477-5959
www.mindcoretech.com

Unrivaled Total Cost of Ownership

Disconnect switches built to last! With
unparalleled engineering expertise,
MindCore provides excellence in medium
and high voltage disconnects, all designed
with ease of installation in mind and
virtually maintenance-free, assuring years
of performance and reliability. Combined
with the EHTi smart operator, for intelligent
control and operation of any switches,
MindCore Technologies offers the most
robust products that are manufactured
with  high-quality =~ components and
carefully assembled, resulting in the
best substation solutions of the industry.
Switch IN... to the future!

NOVATECH, LLC

11425 Cronridge Drive

wings Mills, MD, U.S.A. 21117

Tel: 913-451-1880 | 800-253-3842
Fax: 410-753-8395
www.novatechautomation.com

0ECS

2040 Douglas Drive #200
Golden Valley, MN, U.S.A. 55422
Tel: 612-315-2399
www.oecscomply.com
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OMICRON ELECTRONICS CORP USA
60 Hickory Drive

Waltham, MA, U.S.A. 02451

Tel: 1-800-OMICRON

OMICRON ELECTRONICS CANADA CORP.
251 Consumers Road, Suite 505
Toronto, Ontario, Canada, M2J 4R3

OMICRON develops innovative power system
testing solutions for these application
areas:  Power Transformer Testing and
Monitoring, Instrument Transformer
Testing, Circuit Breakers/ Switchgear,
Rotating Machinery Testing and Monitoring,
Cable Testing and Monitoring, Transmission
Line Testing, Recloser Testing, Grounding
System Testing, Data Management, IEC
61850 Communications, Measurement
Equipment Testing, and Protection Testing.
See ad page 55

Osmose.

Resilient Grids. Strong Networks. Safe Energy.

OSMOSE UTILITIES SERVICES, INC.
635 Highway 74 S

Peachtree City, GA, U.S.A. 30269
Tel: 770-632-6710

WWW.osmose.com

Founded in 1934, Osmose is the market-
leading provider of critical assessment,
mobile contact voltage testing,
maintenance and restoration services for
electric transmission, distribution and
telecommunications utilities in the United
States, Canada, Europe, Australia, and
New Zealand. Headquartered in Atlanta,
Georgia, the company employs more than
4,500 people. Osmose's field technicians,
professional engineers, wood scientists and
corrosion experts utilize their expertise to
identify and solve issues to make utility
infrastructure safer, longer-lasting and
more resilient while lowering the total
cost of ownership. Osmose is a portfolio
company of EQT Infrastructure. Learn more
at https://www.osmose.com See ad page 7

0X CREEK ENERGY ASSOCIATES INC
3120 S Business Dr. #186
Sheboygan, AL, U.S.A. 53081

Tel: 800-531-6232 1800-531-6232
www.specialcamera.com

!Qg_q!fl

PICKETT

SURVEYING ¢ ENGINEERING

PICKETT AND ASSOCIATES, INC.
5010 W Nassau St

Tampa, FL, U.S.A. 33607

Tel: 813-877-7770
www.pickettusa.com

Pickett and Associates, LLC provides
transmission and distribution design,
project management, surveying, aerial
mapping, and LiDAR services to electric
utilities. This exclusive combination of
in-house engineering and mapping services
provides efficiency opportunities to our
clients. For over 60 years, clients have
recognized Pickett for our vast experience,
first-rate service and exceptional safety
practices.

POLYCAST INTERNATIONAL

486 Sheppard Street

Winnipeg, MB, Canada R2X 2P8

Tel: 204-632-5428 |1 1-800-665-7445
Fax: 204-697-0314

www.polycast.ca

Primoris

PRIMORIS SERVICES CORPORATION
2300 N. Field Street, Suite 1900
Dallas, TX, U.S.A. 75201

Tel: 214-740-5600

www.prim.com

Primoris is a leading contractor providing
critical infrastructure services to the
utility, energy/renewables, and pipeline
services markets throughout the United
States and Canada.

Our services include electric transmission,
distribution, substations and specialized
foundations as well as natural gas and
communications  systems  throughout
North America.

To learn more visit us at prim.com
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RAMTECH SOFTWARE SOLUTIONS, INC.
6303 Osgood Ave N, Suite 200
Stillwater, MN, U.S.A. 55082

Tel: 651-342-1780
www.ramtech-corp.com

Founded in 1992, RAMTeCH is a global
services provider to electric and gas
utilities and telecommunications
companies. We launched our core business
with a focus on geospatial data and
technology services growing to encompass
three primary business units: Spatial
Enterprise Solutions (SES), Energy Data
Management, and Engineering Services.
Our SES division includes a full range
of geospatial services involving utility
network, data management, professional
services, managed services, asset services,
and engineering services. RAMTeCH is an
ISO 9001:2015 and 1S027001 certified
company.

RTDS TECHNOLOGIES, INC.

100-150 Innovation Drive

Winnipeg, MB, Canada R3T 2E1

Tel: 204-989-9700 | Fax: 204-452-4303
www.rtds.com

RTDS Technologies is the pioneer of real
time digital simulation and is the exclusive
supplier of the RTDS® Simulator. Electric
power utilities, equipment manufacturers,
research institutes, and universities
around the world use the RTDS Simulator
for power system studies and closed
loop testing of protection and control
equipment. Exciting applications include
the testing of distributed energy systems,
digital substation testing via IEC 61850,
MMC-based HVDC schemes, wide area
protection using PMUs, and much more.
Visit www.rtds.com for more information.
See ad on the back cover
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S&C ELECTRIC COMPANY

6601 North Ridge Blvd.

Chicago, IL, U.S.A. 60626

Tel: 773-338-1000 | Fax: 773-338-2562
www.sandc.com

S&C Electric Company designs and
manufactures switching and protection
products for electric power transmission
and distribution. S&C's power-electronic
products can deliver uninterrupted power
for an entire facility. S&C offers a wide
range of engineering, laboratory, and
testing services for electric utilities and
commercial, industrial, and institutional
power users. See ad page 3

SAM COMPANIES

4801 Southwest Parkway, Building Two, Suite 100
Austin, TX, U.S.A. 78735

Tel: 512-447-0575

www.sam.biz

Sargent & Lundy

SARGENT & LUNDY

55 E Monroe Street
Chicago, IL, U.S.A. 60603
Tel: 312-269-2000
www.sargentlundy.com

For over 130 years, Sargent & Lundy
has provided clients with comprehensive
engineering and design, construction
management, project services, and
consulting for power delivery and power
generation projects. Our T&D experience
encompasses overhead/underground
transmission and open-air/GIS substations
in all voltage classes. Expertise also

includes  technical and  economic
assessment, reliability upgrades, |IPP
grid interconnection, battery energy

storage, smart grid technologies, and
diverse services to wind and solar energy
developers.
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SEDIVER CANADA INC

378 McArthur

St-Laurent, QC, Canada H4T 1X8
Tel: 514-739-3385

SEDIVER USA

One Sediver Way

West Memphis, Arkansas, U.S.A. 72301
Tel: 1-870-394-7495
info.usa@sediver.com

Sediver is an industry leader in insulation
technologies since more than 70 years.
Our outstanding track record confirms
the quality of our products, with 600
million toughened glass insulators in
service, on both AC&DC lines, in 150
countries and every climatic condition.
Sediver Research Center has pioneered
significant innovations and is developing
smart solutions for real-time monitoring
& predictive maintenance. Sediver offers
a full range of toughened glass insulators
for AC and DC applications including
RTV coated glass insulators (Sedicoat)
for polluted environments and technical
services for T/ Line insulation design &
end-of-life diagnostics.

SISCO, INC.

6605 19 1/2 Mile Road

Sterling Heights, MI, U.S.A. 48314
Tel: 586-254-0020
www.sisconet.com

SISCO provides standards based, real-time
communications and integration solutions
to energy industry customers. We specialize
in IEC 61850 and CIM to manage the
complexity of electric power systems while
building a flexible Smart Grid integration
architecture that is robust and scalable.
Products include source code, off-the-
shelf interfaces, remedial action systems,
and special protection systems. Services
include consulting, systems integration,
application development, training, support
and maintenance.
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SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

P.0. Box 35

Northford, CT, U.S.A. 06472

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

SPI  Manufactures Patented Qil-Spill
Prevention Systems. Rain Drains - Qil's
Contained - Customized, Cost Effective
Proven & Patented Products.
Technologically Advanced, Functionally
Simple Designs for Your New or Retrofit
Oil Containment Areas. See ad page 6

SOUTHERN STATES, LLC

30 Georgia Avenue

Hampton, GA, U.S.A. 30228

Tel: 770-946-4562 | Fax: 770-946-8106
www.southernstateslic.com

Southern States, LLC is a world leader in
the design and manufacture of high volt-
age switching devices. Products offered
include group operated disconnects, hook-
stick switches, motor operators, ground
switches, horizontal and “candlestick”
circuit switchers, load and line switchers,
capacitor switchers, reactor switchers,
power fuses, and non-contact current
transformers.

SOUTHWEST ELECTRIC CO.

6501 SE 74" Street

Oklahoma City, OK, U.S.A. 73135

Tel: 405-737-5691 | 1-800-364-5691
Fax: 405-733-9551
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StressCrete
GROUP

STRESSCRETE GROUP

P.0. Box 7 - 840 Walkers Line
Burlington, ON, Canada L7R 3X9
Tel: 905-632-9301 | 800-268-7809
www.scgrp.com

StressCrete’s spun concrete poles are the
ideal utility poles for power distribution
and transmission applications. Available
in overall lengths up to 118" and deliv-
ered with a lifetime product warranty,
StressCrete’s poles are durable and reli-
able, offering many advantages over other
materials in the marketplace.

In addition, the reliability of concrete
poles can have a significant financial
impact following wildfires, extreme weath-
er events and ice storms, resulting in
fewer replacement poles and impressive
power restoration times.

StressCrete, a division of StressCrete Group
established in 1953, is the longest-oper-
ating, most experienced manufacturer of
centrifugally cast prestressed reinforced
concrete poles in North America.

|
systems v [l I8
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SYSTEMS WITH INTELLIGENCE INC.
6889 Rexwood Road, Unit #9
Mississauga, ON, Canada L4V 1R2

Tel: 289-562-0126 | Fax: 289-562-0152
www.systemswithintelligence.com

SWI provides automated, intelligent asset
monitoring systems designed specifically
for Touchless Monitoring of electric power
applications. SWI's substation grade digital
video servers, cameras and loT sensors
couple advanced visual and thermal imaging
technology with sophisticated analytic
algorithms. The data is communicated
directly to SCADA and asset management
applications allowing customers to deploy
condition based maintenance programs to
ensure assets are running at peak efficiency.

mmm—— PRODUCTS, INC. wum———

TECH PRODUCTS, INC.

105 Willow Ave.

Staten Island, NY, U.S.A. 10305

Tel: 718-442-4900 | 1-800-221-1311
Fax: 718-442-2124
www.techproducts.com

Tech Products, Inc. is your source for
identification tags including, Everlast
Distribution pole tags, phase marking,
transformer labels, Tech-3D substation
signs, Fasttag cable markers and
Transmission tower aerial observation
tags. Since 1948, Tech Products, has
been innovating great new products to
mark everything from URD Distribution
cable to O/H Phasing.

TransGaro

TRANSGARD

1000 Vogelsong Road

York, PA, U.S.A. 17404
Tel: 717-900-6140
www.transgardsolutions.com

TransGard manufactures and installs
patented animal deterrent  products
for substations. The TransGard fence
eliminates outages caused by squirrels,
raccoons, snakes and other climbing
animals. TransGard's Laser Bird Defense is
the only laser solution that prevents birds
from entering and roosting in substations.
TransGard fences currently protect more
than 3,000 substations across North
America.

UTILITY LINES CONSTRUCTION
SERVICES (ULCS)

708 Blair Mill Road

Willow Grove, PA, U.S.A. 19090
Tel: 1-877-884-5426
www.ulcsinc.com
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UTILITY

VALMONT UTILITY

28800 Ida Street

alley, NE, U.S.A. 68064

Tel: 205-968-7200 | 1-800-VALMONT
Fax: 205-968-7201
www.valmontutility.com

A hardened grid starts with more reliable
infrastructure. Now more than ever, it's
important to provide resilient transmission
and distribution of power from remote
locations to end users. Valmont Utility steel,
concrete, composite and hybrid solutions
are engineered to withstand intense
environmental and climate effects. Our
substations are designed by industry-leading
engineers and can be delivered prefabricated
to your site. And our aerial inspection and
maintenance services help keep the entire
line at peak performance. Valmont's global
facility network, engineering expertise and
materials know-how set industry standards.
All while enabling the most efficient transfer
of power to communities and individuals.
See ad page 11.
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VIZIMAX INC.

2284 de la Province

Longueuil, QC, Canada J4G 1G1
Tel: 1-450-679-0003

Fax: 1-450-679-9051
WWW.vizimax.com

Manufacturer of automation solutions,
designed to meet the challenges of the
industry such as grid code compliance,
sustainability of infrastructures, support
of new technologies, and integration of
renewable energies while making the most
of existing assets. Our products can be used
on any brand of new or existing equipment,
resulting in critical assets protection,
equipment lifespan extension, and reduced
investment cost.

gt T HE Sy

VON

CORPORATION®

VON CORPORATION

P.0. Box 110096

Birmingham, AL, U.S.A.

Tel: 205-788-2437 | Fax: 205-780-4015
www.voncorp.com

The most trusted name in high voltage
test and underground cable fault location
equipment. Also the manufacturer of
the Servisavor® line of temporary service
restoration devices.
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PRODUCTS AND SERVICES

ABSORBENTS

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

ABSORBENTS - MATERIALS

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

ACCESS CONTROL

CYBERLOCK INC.
Tel: 541-738-5500
www.cyberlock.com

AERIAL PHOTOGRAPHY

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710

WWW.0Smose.com

VALMONT UTILITY

Tel: 205-968-7200 | 1-800-VALMONT
www.valmontutility.com

AERIAL SURVEY

PICKETT AND ASSOCIATES, LLC
Tel: 813-877-7770

www. pickettusa.com

SAM COMPANIES

Tel: 512-447-0575
www.sam.biz

VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

AM/FM GIS

RAMTECH SOFTWARE SOLUTIONS, INC.

Tel: 651-342-1780
www.ramtech-corp.com

ANALYZERS - POWER QUALITY
OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

ANCHOR BOLTS CAGES

MEYER UTILITY STRUCTURES

Tel: 901-566-6500 | 800-501-0962
www.meyerutilitystructures.com
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ANIMAL & WILDLIFE FENCING
TRANSGARD

Tel: 717-900-6140
www.transgardsolutions.com

ANIMAL & WILDLIFE GUARDS
TRANSGARD

Tel: 717-900-6140
www.transgardsolutions.com

AREA - LIGHTING

EVLUMA
Tel: 425-336-5800
www.evluma.com

ARRESTERS, LIGHTNING,
DISTRIBUTION - LINE TYPE

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

ASSET MANAGEMENT

DYNAMIC RATINGS, INC.
Tel: 262-746-1230
www.dynamicratings.com
VIZIMAX INC.

Tel: 1-450-679-0003
www.vizimax.com

AUTOMATION PRODUCTS

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
AUTOMATION SYSTEMS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

BATTERIES & ACCESSORIES - DC BATTERY

CHARGERS
HINDLEPOWER

Tel: 610-330-9000
www.hindlepowerinc.com

BATTERY CAPACITY AND MONITORING
EQUIPMENT

HINDLEPOWER
Tel: 610-330-9000
www.hindlepowerinc.com

BATTERY CHARGERS

HINDLEPOWER
Tel: 610-330-9000
www.hindlepowerinc.com

BIRD CONTROL

TRANSGARD
Tel: 717-900-6140
www.transgardsolutions.com

BLOCKS - CONDUCTOR STRINGING

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

BRACES - CROSSARM

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

BRACKETS - CROSSARMS

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

BUCKET LINERS - AERIAL LIFT ACCESSORIES

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

BUSHINGS - COMPOSITE

POLYCAST INTERNATIONAL
Tel: 204-632-5428 | 1-800-665-7445
www.polycast.ca

BUSHINGS - DISTRIBUTION APPARATUS
(THROUGH 34.5KV)

LINDSEY SYSTEMS
Tel: 626-969-3471
www.lindsey-usa.com

CABLE FAULT CURRENT LIMITING,
UNDERGROUND

G&W ELECTRIC CO.
Tel: 708-388-5010
www.gwelec.com

CABLE - AERIAL SPACER
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HENDRIX AND KERITE BY MARMON
UTILITY

Tel: 901-573-2540
www.marmonutility.com

CABLE - ALUMINUM

AMERICAN WIRE GROUP, INC.
Tel: 954-455-3050 | 1-800-342-7215
www. buyawg.com

CABLE - DIAGNOSIS
OMICRON ELECTRONICS CORP. USA

Tel: 1-713-830-4660
www.omicronenergy.com

CABLE - GROUNDING

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

CABLE - JUMPER

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

CABLE - PULLING
CONDUX TESMEC, INC.

Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

CABLE - TEMPORARY GROUND

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

CABLE - UNDERGROUND,
POLYMER-INSULATED

HENDRIX AND KERITE BY MARMON
UTILITY

Tel: 901-573-2540
www.marmonutility.com

CABLE - UNDERGROUND, STRAND BLOCK

HENDRIX AND KERITE BY MARMON
UTILITY

Tel: 901-573-2540
www.marmonutility.com

CABLE ACCESSORIES - URD

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

CABLE FAULT LOCATING - EQUIPMENT
VON CORPORATION
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Tel: 205-788-2437
www.voncorp.com

CABLE PULLING ACCESSORIES

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

CABLE TRAY

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

CABLES - MEDIUM VOLTAGE

HENDRIX AND KERITE BY MARMON
UTILITY

Tel: 901-573-2540
www.marmonutility.com

CALIBRATION AND TEST EQUIPMENT

MATSOLUTIONS
Tel: 972-525-2609 | 877-825-5077
www.matsolutions.com

CAPACITORS - CONTROLS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CAPACITORS - POWER FACTOR CORRECTION

VIZIMAX INC.
Tel: 1-450-679-0003
WWW.Vizimax.com

CAPACITORS - SWITCHES

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

CATHODIC PROTECTION
OSMOSE UTILITIES SERVICES, INC.

Tel: 770-632-6710
WwWW.osmose.com

CIRCUIT RECLOSERS, AUTOMATIC
- THREE-PHASE

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

CIRCUIT SWITCHERS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CLAMPS - GROUND

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

CLAMPS - HOT LINE
HASTINGS FIBER GLASS PRODUCTS,

INC.
Tel: 269-945-9541
www. hfgp.com

CLAMPS - TEMPORARY GROUND

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

COATINGS

SEDIVER CANADA INC.

Tel: 514-739-3385

COATINGS - CORROSION PREVENTION

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
www.osmose.com

COATINGS - FIRE RESISTANT

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0smose.com

COATINGS - PROTECTIVE

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWw.osmose.com

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

COATINGS - SILICONE

SEDIVER CANADA INC.
Tel: 514-739-3385

COMMUNICATION SYSTEMS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SISCO, INC.
Tel: 586-254-0020
www.sisconet.com

COMPRESSION DIES

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

CONCRETE - POLES

STRESSCRETE GROUP

Tel: 905-632-9301 ¢ 800-268-7809
www.scgrp.com

VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

CONDITION ASSESSMENT SYSTEMS

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

CONDITION MONITORING EQUIPMENT

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com
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CONDUCTOR - HIGH CAPACITY,
LOW SAG - ACCC

CTC GLOBAL CORPORATION
Tel: 949-428-8500
www.ctcglobal.com

CONDUIT - ACCESSORIES

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

CONDUIT - PLASTIC

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

CONNECTORS - BOLTED - DISTRIBUTION

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

CONNECTORS - COMPRESSION,
DISTRIBUTION

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

CONNECTORS - GROUNDING

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

CONNECTORS - PLUG-IN

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

CONNECTORS - SUBSTATION

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS

(CANADA)
Tel: 1-905-635-7855
www.tnb.ca.abb.com

CONNECTORS - TECK CABLE

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

CONNECTORS, UNDERGROUND -
TERMINATING

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
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(CANADA)
Tel: 1-905-635-7855
www.tnb.ca.abb.com

CONSTRUCTION - POWER LINE AND
SUBSTATION - 25 T0 735KV

AMPJACK INDUSTRIES LTD.

Tel: 514-451-9511

www.ampjack.ca

ASPLUNDH INFRASTRUCTURE GROUP
Tel: 1-888-884-5426
www.asplundhconstruction.com
PRIMORIS SERVICES CORPORATION
Tel: 214-740-5600

www.prim.com

UTILITY LINES CONSTRUCTION SERVICES

(ULCS)
Tel: 1-877-884-5426
www.ulcsinc.com

CONSTRUCTION AND PROJECT ENGINEERING

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONSTRUCTION SERVICES

EASI-SET WORLDWIDE
Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

PRIMORIS SERVICES CORPORATION
Tel: 214-740-5600
www.prim.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONSTRUCTION SPECIALIZED

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONSULTANTS - CABLE TESTING

AND FAULT LOCATING

KINECTRICS INC.

Tel: 416-207-6000
www.kinectrics.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0SmOose.com

CONSULTANTS - POWER QUALITY

KINECTRICS INC.
Tel: 416-207-6000
www.kinectrics.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONSULTANTS - SUBSTATION DESIGN

& ENGINEERING

EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

SARGENT & LUNDY
Tel: 312-269-2000
www.sargentlundy.com

CONSULTANTS - T&D ENGINEERING

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com

CONSULTANTS - UNDERGROUND
AND UNDERWATER CABLE
KINECTRICS INC.

Tel: 416-207-6000
www.kinectrics.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com

CONSULTING
S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

CONSULTING ENGINEERING

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
SARGENT & LUNDY

Tel: 312-269-2000
www.sargent/undy.com

CONTAINMENTS, INDUSTRIAL &
RADIOLOGICAL

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

CONTRACTORS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONTRACTORS - CONSTRUCTION

ASPLUNDH INFRASTRUCTURE GROUP
Tel: 1-888-884-5426
www.asplundhconstruction.com
EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easiset.com

PRIMORIS SERVICES CORPORATION
Tel: 214-740-5600
www.prim.com

CONTROL SYSTEMS - ELECTRIC/ELECTRONIC

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
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CONTROLLERS/CONTROLS - PROGRAMMABLE

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONTROLS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONTROLS - SUPERVISORY

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CONTROLS - VAR

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

CORONA EQUIPMENT - SALES
O0X CREEK ENERGY ASSOCIATES INC

Tel: 800-531-6232 | 800-531-6232
www.specialcamera.com

CROSSARMS, WOOD - LAMINATED

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

CURRENT SENSORS

LINDSEY SYSTEMS

Tel: 626-969-3471
www.lindsey-usa.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CUTOUTS, FUSED - ENCLOSED

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CUTOUTS, FUSED - OPEN, LOADBREAK

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

CYBER SECURITY

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

DATA CONVERSION

RAMTECH SOFTWARE SOLUTIONS, INC.
Tel: 651-342-1780
www.ramtech-corp.com

DETECTORS - CABLE FAULT LOCATING
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OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0smose.com

DETECTORS - PARTIAL DISCHARGE

OMICRON electronics Corp. USA
Tel: 1-713-830-4660
www.omicronenergy.com

DIAGNOSTIC EQUIPMENT
OMICRON electronics Corp. USA

Tel: 1-713-830-4660
www.omicronenergy.com

DISTRIBUTION AUTOMATION
- COMMUNICATIONS

S&C Electric Company

Tel: 773-338-1000
www.sandc.com

DISTRIBUTION AUTOMATION SYSTEMS
ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

G&W Electric Co.

Tel: 708-388-5010
www.gwelec.com

S&C Electric Company

Tel: 773-338-1000
www.sandc.com

VIZIMAX Inc.

Tel: 1-450-679-0003

WWW. Vizimax.com

DISTRIBUTION MANAGEMENT SYSTEMS

S&C Electric Company
Tel: 773-338-1000
www.sandc.com

ELECTRICAL SOFTWARE

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

EMERGENCY STORM SERVICES
ASPLUNDH INFRASTRUCTURE GROUP
Tel: 1-888-884-5426
www.asplundhconstruction.com
ASPLUNDH TREE EXPERT, LLC

Tel: 1-800-248-8733
www.asplundh.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0Smose.com

PRIMORIS SERVICES CORPORATION

Tel: 214-740-5600
WWW.prim.com

ENCLOSURES - METERING EQUIPMENT

EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

ENCLOSURES - NEMA TYPE
HINDLEPOWER

Tel: 610-330-9000
www.hindlepowerinc.com

ENGINEERING

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com
SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 |1 800-758-3634
www.oilbarriers.com

ENGINEERING - CONSULTANTS
S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com

ENGINEERING - CONSULTANTS
- CONSTRUCTION

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

ENGINEERING - DESIGN

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

ASPLUNDH INFRASTRUCTURE GROUP
Tel: 1-888-884-5426
www.asplundhconstruction.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com
SOLIDIFICATION PRODUCTS

INTERNATIONAL, INC.
Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

ENGINEERING - EQUIPMENT

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

ENGINEERING - PROFESSIONAL SERVICES

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com
SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com
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VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

ENGINEERING - SERVICES

AMERICAN ENGINEERING TESTING, INC.
Tel: 612-315-2399

www.amengtest.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

ENGINEERING - SERVICES -T & D

KINECTRICS INC.
Tel: 416-207-6000
www.kinectrics.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0smose.com

PICKETT AND ASSOCIATES, INC.
Tel: 813-877-7770
www.pickettusa.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargent/undy.com

ENGINEERING - SOFTWARE

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

ENGINEERING - STRUCTURAL
PICKETT AND ASSOCIATES, INC.
Tel: 813-877-7770
www.pickettusa.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com

ENVIRONMENTAL SERVICES
SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com

FIBERGLASS - PIPE, TANK

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

FIELD AUTOMATION

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

FIELD INSTALLATION SERVICES
EMSPEC INC.

Tel: 450-430-5522
www.emspec.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com
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SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

FILTRATION SYSTEMS - OIL

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

FUSELINK - CUTOUTS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

FUSES

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

GENERAL CONTRACTORS
S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

GENERAL CONTRACTORS - CONSTRUCTION

PRIMORIS SERVICES CORPORATION
Tel: 214-740-5600

WWW.prim.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

GIS - ENGINEERING SERVICES

RAMTECH SOFTWARE SOLUTIONS, INC.
Tel: 651-342-1780
www.ramtech-corp.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargent/undy.com

GIS - SOFTWARE

RAMTECH SOFTWARE SOLUTIONS, INC.
Tel: 651-342-1780
www.ramtech-corp.com

GRIPS - CABLE-PULLING

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541
www. hfgp.com

GROUND RODS - COPPERWELD

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

GROUNDING - EQUIPMENT

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

GUARDS - ANIMAL AND BIRDS

TRANSGARD
Tel: 717-900-6140
www.transgardsolutions.com

HARDWARE - TRANSMISSION LINE
LINDSEY SYSTEMS

Tel: 626-969-3471
www.lindsey-usa.com

SEDIVER CANADA INC.
Tel: 514-739-3385

HERBICIDES - VEGETATION CONTROL

ASPLUNDH TREE EXPERT, LLC
Tel: 1-800-248-8733
www.asplundh.com

INDICATORS - FAULT

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

INFRARED - IMAGING

SYSTEMS WITH INTELLIGENCE INC.
Tel: 289-562-0126
www.systemswithintelligence.com

INFRARED - SALES & SERVICES

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWw.osmose.com

INSPECTION - FIELD SERVICES

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

INSPECTION SERVICES

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

INSTRUMENTS - ON LINE MEASURING

LINDSEY SYSTEMS
Tel: 626-969-3471
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www.lindsey-usa.com

INSULATORS - GLASS
SEDIVER CANADA INC.
Tel: 514-739-3385
INSULATORS - POLYMER

HENDRIX AND KERITE BY MARMON
UTILITY

Tel: 603-673-2040
www.marmonutility.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

INSULATORS - SUSPENSION

SEDIVER CANADA INC.
Tel: 514-739-3385

LABELS

ALMETEK INDUSTRIES, INC.
Tel: 800-248-2080
www.almetek.com

LABORATORY EQUIPMENT AND SUPPLIES

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

LADDERS - INDUSTRIAL

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

LADDERS - TOWERS

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

LANYARDS, SHOCK ABSORBING

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

LED PRODUCTS

EVLUMA
Tel: 425-336-5800
www.evluma.com

LIDAR - INSPECTION

PICKETT AND ASSOCIATES, INC.
Tel: 813-877-7770
www. pickettusa.com

LIDAR - SURVEY

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
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www.osmose.com

PICKETT AND ASSOCIATES, INC.
Tel: 813-877-7770
www.pickettusa.com

LIGHTING

EVLUMA
Tel: 425-336-5800
www.evluma.com

LIGHTING - COMMERCIAL & INDUSTRIAL

EVLUMA
Tel: 425-336-5800
www.evluma.com

LIGHTING - FIXTURES - MANUFACTURERS
& WHOLESALERS

EVLUMA
Tel: 425-336-5800
www.evluma.com

LIGHTING - OUTDOOR

STRESSCRETE GROUP
Tel: 905-632-9301 | 800-268-7809
WWW.SCgrp.com

LOAD MANAGEMENT - COMMUNICATIONS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

LOCKOUT SYSTEMS

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 | 1-800-221-1311
www. techproducts.com

MAINTENANCE - PREVENTIVE MAINTENANCE

EQUIPMENT

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 | 866-269-8275
www.albarrie.com

MAINTENANCE - SERVICES AND PRODUCTS

DILO COMPANY, INC.

Tel: 727-376-5593

www.dilo.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0Smose.com

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

MAINTENANCE - UNDERGROUND, OVERHEAD

ASPLUNDH INFRASTRUCTURE GROUP
Tel: 1-888-884-5426
www.asplundhconstruction.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWw.osmose.com

MARKERS

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 1 1-800-221-1311
www.techproducts.com

MARKERS - CABLE

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 | 1-800-221-1311
www.techproducts.com

MARKERS - FIBER OPTIC

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 1 1-800-221-1311
www.techproducts.com

MARKERS - POLES

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 | 1-800-221-1311
www.techproducts.com

MARKERS - TRANSMISSION POLES

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 | 1-800-221-1311
www.techproducts.com

METERS - FREQUENCY, DIGITAL

NOVATECH, LLC
Tel: 913-451-1880 1 800-253-3842
www. novatechautomation.com

METERS - PHASE

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

METERS - VOLT

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

MONITORING - COMMUNICATIONS
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S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

MONITORING - TRANSFORMERS
DYNAMIC RATINGS, INC.

Tel: 262-746-1230
www.dynamicratings.com

MONITORING SECURITY SYSTEMS

LINDSEY SYSTEMS
Tel: 626-969-3471
www.lindsey-usa.com

MONITORS - TEMPERATURE

DYNAMIC RATINGS, INC.
Tel: 262-746-1230
www.dynamicratings.com

OIL - SOLIDIFIERS

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 |1 800-758-3634
www.oilbarriers.com

OIL ABSORBANTS - PADS, ROLLS, BOOMS,
SOCKS

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 |1 800-758-3634
www.oilbarriers.com

OIL SPILL EQUIPMENT

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 | 866-269-8275
www.albarrie.com

SOLIDIFICATION PRODUCTS

INTERNATIONAL, INC.
Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

ON-LINE MONITORING

LINDSEY SYSTEMS

Tel: 626-969-3471
www.lindsey-usa.com

SYSTEMS WITH INTELLIGENCE INC.

Tel: 289-562-0126
www.systemswithintelligence.com

OPERATION AND MAINTENANCE SERVICES

ASPLUNDH TREE EXPERT, LLC
Tel: 1-800-248-8733
www.asplundh.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

PADS - PADMOUNTED TRANSFORMERS

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
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www.osmose.com

PANELS (POWER DISTRIBUTION)

HINDLEPOWER
Tel: 610-330-9000
www.hindlepowerinc.com

PARTIAL DISCHARGE ANALYSIS, DETECTION

DYNAMIC RATINGS, INC.
Tel: 262-746-1230
www.dynamicratings.com

PHASE IDENTIFICATION

ALMETEK INDUSTRIES, INC.
Tel: 800-248-2080
www.almetek.com

PLATFORMS - LINEMAN'’S

CONDUX TESMEC, INC.

Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

POLE - WOOD/PRESERVATIVES

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0smose.com

POLE LINE HARDWARE

ALMETEK INDUSTRIES, INC.
Tel: 800-248-2080
www.almetek.com

POLE MAINTENANCE

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0smose.com

POLE RESTORATION

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.osmose.com

POLES - DISTRIBUTION - COMPOSITE

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POLES - DISTRIBUTION - CONCRETE

STRESSCRETE GROUP

Tel: 905-632-9301 » 800-268-7809
www.scgrp.com

VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POLES - DISTRIBUTION - STEEL

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POLES - DISTRIBUTION - W0OD, LAMINATED

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

POLES - TRANSMISSION

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

POLES - LIGHTING - WOOD, LAMINATED

STRESSCRETE GROUP

Tel: 905-632-9301 » 800-268-7809
www.scgrp.com

VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POLES - TRANSMISSION - COMPOSITE

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POLES - TRANSMISSION - CONCRETE
VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POLES - TRANSMISSION - WOOD,
LAMINATED

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

POLES - UTILITY

STRESSCRETE GROUP
Tel: 905-632-9301 * 800-268-7809
WWW.SCgrp.com

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POWER DISTRIBUTION AND/OR
TRANSMISSION POLES

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

POWER QUALITY EQUIPMENT

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

POWER SUPPLIES - UNINTERRUPTIBLE

LINDSEY SYSTEMS
Tel: 626-969-3471
www.lindsey-usa.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

PROJECT ENGINEERING

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SARGENT & LUNDY
Tel: 312-269-2000
www.sargentlundy.com

PROJECT MANAGEMENT AND CONSULTING

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com
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PROTECTION AND CONTROL

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 1 866-269-8275
www.albarrie.com

RTDS TECHNOLOGIES, INC.

Tel: 204-989-9700

www.rtds.com

SOLIDIFICATION PRODUCTS

INTERNATIONAL, INC.
Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

PULLERS - CABLE

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

PULLERS - CABLE, AERIAL

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209

PULLERS - CABLE, UNDERGROUND

CONDUX TESMEC, INC. Tel: 507-387-
8069 | 1-888-980-1209
www.conduxtesmec.com

PULLERS - CONDUCTOR

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

PULLERS - ROPE
CONDUX TESMEC, INC.

Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

RADIO TWO-WAY - FIXED

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

RECLOSERS

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

RECLOSERS - CONTROLS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

RECLOSERS - SINGLE-PHASE

G&W ELECTRIC CO.
Tel: 708-388-5010
www.gwelec.com
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S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

RECLOSERS - THREE-PHASE

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

REELS - CONDUCTOR STRINGING

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

REELS - HANDLING EQUIPMENT

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

REELS - WIRE, GROUNDING

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

RELAYS - SUBSTATION AUTOMATION

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

REMOTE - SITE MONITORING

SYSTEMS WITH INTELLIGENCE INC.
Tel: 289-562-0126
www.systemswithintelligence.com

REMOTE VIDEO INSPECTION SYSTEMS
SYSTEMS WITH INTELLIGENCE INC.

Tel: 289-562-0126
www.systemswithintelligence.com

RISK MANAGEMENT

SOLIDIFICATION PRODUCTS

INTERNATIONAL, INC.
Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

ROPE - WIRE

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

SAFETY - CONFINED SPACE

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080
www.almetek.com

SAFETY - CONSULTING & TRAINING

OECS

Tel: 612-315-2399

oecscomply.com

SAFETY - ENVIRONMENTAL - EQUIPMENT
ALBARRIE GEOCOMPOSITES LIMITED

Tel: 705-737-0551 | 866-269-8275
www.albarrie.com

SAFETY - LINEMEN EQUIPMENT

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

SAFETY - SUPPLIES

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 | 1-800-221-1311
www.techproducts.com

SCADA - INSTALLATION SERVICES

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SCADA SYSTEMS

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SECONDARY CONTAINMENT SYSTEM

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

SECURITY WALLS

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

SENSORS - CURRENT
LINDSEY SYSTEMS

Tel: 626-969-3471
www.lindsey-usa.com
SOUTHERN STATES, LLC

Tel: 770-946-4562
www.southernstateslic.com

SENSORS - CURRENT + VOLTAGE

LINDSEY SYSTEMS
Tel: 626-969-3471
www.lindsey-usa.com

SF6 GAS INSULATED SWITCHGEAR

G&W ELECTRIC CO.
Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SHEAVES - CONDUCTOR - STRINGING

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

SIGNS

ALMETEK INDUSTRIES, INC.
Tel: 800-248-2080
www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 1 1-800-221-1311
www.techproducts.com
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SIGNS - PORCELAIN

ALMETEK INDUSTRIES, INC.
Tel: 800-248-2080
www.almetek.com

SIGNS - WARNING
TECH PRODUCTS, INC.

Tel: 718-442-4900 |1 1-800-221-1311
www.techproducts.com

SMART GRID SOLUTIONS
G&W ELECTRIC CO.
Tel: 708-388-5010
www.gwelec.com
LINDSEY SYSTEMS
Tel: 626-969-3471
www.lindsey-usa.com
RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

SISCO, INC.

Tel: 586-254-0020
www.sisconet.com

SOFTWARE - T&D LINE DESIGN

LINDSEY SYSTEMS
Tel: 626-969-3471
www.lindsey-usa.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.osmose.com

SOFTWARE INTEGRATION

SISCO, INC.
Tel: 586-254-0020
www.sisconet.com

SPILLS RESPONSE KIT

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

SPLINTS - POLE-REINFORCING

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

STATIC - VAR COMPENSATION

VIZIMAX INC.
Tel: 1-450-679-0003
WWW.Vizimax.com

STEEL - MANUFACTURERS

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

STEEL - STRUCTURAL

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
www.osmose.com

STEEL PRODUCTS - CUSTOM FABRICATION

www.valmontutility.com

STICKS - DISCONNECT

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

STICKS - HOT

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

STRUCTURE - PREFABRICATED

EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

SUBSTATION

EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com
MINDCORE TECHNOLOGIES

Tel: 450-477-5959
www.mindcoretech.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

SUBSTATION - BALLISTIC PROTECTION

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

SUBSTATION - CAD DRAFTING SUPPORT

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SUBSTATION - COMMUNICATION EQUIPMENT

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
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S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SUBSTATION - COMMUNICATIONS

EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

SISCO, INC.

Tel: 586-254-0020
www.sisconet.com

SUBSTATION - METAL-ENCLOSED

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SUBSTATION - MOBILE

DELTA STAR, INC.

Tel: 434-845-0921 | 800-368-3017
www.deltastar.com

SOUTHERN STATES, LLC

Tel: 770-946-4562
www.southernstateslic.com

SUBSTATION - PACKAGED ASSEMBLIES

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

SUBSTATION - STEEL, STRUCTURE

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWw.osmose.com

SUBSTATION - UNIT

EASI-SET WORLDWIDE
Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

SUBSTATION - W0OD, TREATED

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
www.osmose.com

SUBSTATION AUTOMATION

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

VIZIMAX INC.
Tel: 1-450-679-0003
WWW.vizimax.com

SUBSTATION CONTROL BUILDINGS

EASI-SET WORLDWIDE
Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

SUBSTATION DESIGN & CONSTRUCTION
EASI-SET WORLDWIDE

Tel: 540-439-8911 | 1-800-547-4045
www.easisetbuildings.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000

www.sandc.com

SARGENT & LUNDY

Tel: 312-269-2000
www.sargentlundy.com

VALMONT UTILITY

EET&D MAGAZINE

89



Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

SUBSTATION FENCING: ANIMAL DETERRENT

TRANSGARD
Tel: 717-900-6140
www.transgardsolutions.com

SURGE PROTECTION EQUIPMENT

METER-TREATER
Tel: 561-845-2007
www. metertreater.com

SWITCHES

EMSPEC INC.

TEL: 450-430-5522
WWw.emspec.com

S&C ELECTRIC COMPANY
TEL: 773-338-1000
www.sandc.com

SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - AIR, GROUP-OPERATED

EMSPEC INC.

TEL: 450-430-5522
wWw.emspec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - CAPACITORS

EMSPEC INC.
TEL: 450-430-5522
www.emspec.com

SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - CAPACITORS BANK

EMSPEC INC.
TEL: 450-430-5522
www.emspec.com

SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - DISCONNECT

EMSPEC INC.

TEL: 450-430-5522
WWW.emspec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
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SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - DISCONNECT 25 T0 800KV

EMSPEC INC.

TEL: 450-430-5522
WWW.emspec.com
MINDCORE TECHNOLOGIES
Tel: 450-477-5959
www.mindcoretech.com
S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - HOOKSTICK, DISCONNECTING

EMSPEC INC.

TEL: 450-430-5522
www.emspec.com
MINDCORE TECHNOLOGIES
Tel: 450-477-5959
www.mindcoretech.com
S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com
SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - ISOLATION

EMSPEC INC.
TEL: 450-430-5522
www.emspec.com

SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - LOAD BREAK

EMSPEC INC.

TEL: 450-430-5522
www.emspec.com

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com
SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - MOTOR-OPERATED

EMSPEC INC.

TEL: 450-430-5522
WWww.emspec.com
MINDCORE TECHNOLOGIES
Tel: 450-477-5959
www.mindcoretech.com
SOUTHERN STATES, LLC
Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - PADMOUNTED

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SWITCHES - REGULATOR, BYPASS

EMSPEC INC.

TEL: 450-430-5522
wWww.emspec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SWITCHES - SUBMERSIBLE

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SWITCHES - SUBSTATION, DISCONNECTING

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

EMSPEC INC.

TEL: 450-430-5522
www.emspec.com

MINDCORE TECHNOLOGIES
Tel: 450-477-5959
www.mindcoretech.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

SOUTHERN STATES, LLC

Tel: 770-946-4562
www.southernstateslic.com

SWITCHES - THROWOVER, AUTOMATIC

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

SWITCHES - TRANSMISSION DISCONNECT
AND LOAD BREAK

EMSPEC INC.

TEL: 450-430-5522

www.emspec.com

SOUTHERN STATES, LLC
Tel: 770-946-4562
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www.southernstateslic.com

SWITCHES - VACUUM

EMSPEC INC.

TEL: 450-430-5522
www.emspec.com
G&W ELECTRIC CO.
Tel: 708-388-5010
www.gwelec.com

SWITCHGEAR

SOUTHWEST ELECTRIC CO.
Tel: 405-737-5691 | 1-800-364-5691
www.swelectric.com

SWITCHGEAR - ARC RESISTANT -
MEDIUM VOLTAGE

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SWITCHGEAR - MEDIUM VOLTAGE
RANGE UP TO0 44 KV

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

SWITCHGEAR - METAL ENCLOSED

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SWITCHGEAR - SF6

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS
(CANADA)

Tel: 1-905-635-7855
www.tnb.ca.abb.com

G&W ELECTRIC CO.

Tel: 708-388-5010
www.gwelec.com

S&C ELECTRIC COMPANY

Tel: 773-338-1000
www.sandc.com

SWITCHGEAR - VACUUM

ABB INSTALLATION PRODUCTS
Tel: 1-800-326-5282
www.tnb.abb.com

ABB INSTALLATION PRODUCTS

(CANADA)
Tel: 1-905-635-7855
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www.tnb.ca.abb.com

G&W ELECTRIC CO.
Tel: 708-388-5010
www.gwelec.com

SYSTEMS INTEGRATOR

RAMTECH SOFTWARE SOLUTIONS, INC.

Tel: 651-342-1780
www.ramtech-corp.com
S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

SISCO, INC.

Tel: 586-254-0020
www.sisconet.com

TAGS

ALMETEK INDUSTRIES, INC.
Tel: 800-248-2080
www.almetek.com

TAPE - MARKING

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 1 1-800-221-1311
www.techproducts.com

TAPE - UNDERGROUND MARKING

ALMETEK INDUSTRIES, INC.

Tel: 800-248-2080

www.almetek.com

TECH PRODUCTS, INC.

Tel: 718-442-4900 | 1-800-221-1311
www.techproducts.com

TEST EQUIPMENT

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

TEST EQUIPMENT - AERIAL LIFT

VON CORPORATION
Tel: 205-788-2437
www.voncorp.com

TEST EQUIPMENT - CIRCUIT BREAKER

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

TEST EQUIPMENT - CURRENT TRANSFORMER

TESTERS

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

TEST EQUIPMENT - GLOVE

VON CORPORATION
Tel: 205-788-2437

www.voncorp.com

TEST EQUIPMENT - HIGH VOLTAGE

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www. hfgp.com

VON CORPORATION
Tel: 205-788-2437
www.voncorp.com

TEST EQUIPMENT - HV TEST SETS,
PORTABLE

HASTINGS FIBER GLASS PRODUCTS,
INC.

Tel: 269-945-9541

www.hfgp.com

VON CORPORATION
Tel: 205-788-2437
www.voncorp.com

TEST EQUIPMENT - METER TEST SETS

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

TEST EQUIPMENT - RELAY

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

TEST EQUIPMENT - SLEEVE, RUBBER

VON CORPORATION
Tel: 205-788-2437
www.voncorp.com

TEST EQUIPMENT - TRANSFORMERS

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

TESTING - REGULATORS

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

TESTING SERVICES

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

TESTING SERVICES - ELECTRICAL

KINECTRICS INC.

Tel: 416-207-6000
www.kinectrics.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

THERMOGRAPHIC - EQUIPMENT SALES

SYSTEMS WITH INTELLIGENCE INC.
Tel: 289-562-0126
www.systemswithintelligence.com
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TOWER - TRELLIS AND TUBULAR

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

TOWERS - EMERGENCY T & D

LINDSEY SYSTEMS
Tel: 626-969-3471
www. lindsey-usa.com

TOWERS - POLES

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

TOWERS, TRANSMISSION - STEEL

VALMONT UTILITY
Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

TOWERS, TRANSMISSION - WOOD,
LAMINATED

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

TRAILERS - CABLE REEL

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

TRAINING

OMICRON ELECTRONICS CORP. USA
Tel: 1-713-830-4660
www.omicronenergy.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

TRANSFORMER MONITORING

DYNAMIC RATINGS, INC.
Tel: 262-746-1230
www.dynamicratings.com
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TRANSFORMERS - MAINTENANCE

ALBARRIE GEOCOMPOSITES LIMITED
Tel: 705-737-0551 | 866-269-8275
www.albarrie.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

TRAVELERS - CONDUCTING-STRINGING

CONDUX TESMEC, INC.
Tel: 507-387-8069 | 1-888-980-1209
www.conduxtesmec.com

TREE TRIMMING

ASPLUNDH TREE EXPERT CO.
Tel: 1-800-248-8733
www.asplundh.com

UAV — UNMANNED AERIAL VEHICLE

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.0Smose.com

VALMONT UTILITY

Tel: 205-968-7200 | 800-VALMONT
www.valmontutility.com

UNINTERRUPTIBLE POWER SUPPLIES

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

UPS SYSTEMS AND SUPPLIES

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

UTILITY AUTOMATION

RTDS TECHNOLOGIES, INC.
Tel: 204-989-9700
www.rtds.com

S&C ELECTRIC COMPANY
Tel: 773-338-1000
www.sandc.com

VAULTS - CONCRETE - REPAIRS

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

VAULTS, UNDERGROUND - CONCRETE

LAMINATED WOOD SYSTEMS, INC.
Tel: 402-643-4708 1 1-800-949-3526
www.lwsinc.com

VAULTS, UNDERGROUND - SECONDARY
CONNECTION

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWW.osmose.com

VEGETATION MANAGEMENT

ASPLUNDH TREE EXPERT CO.
Tel: 1-800-248-8733
www.asplundh.com

WATER - PURIFICATION AND FILTRATION
EQUIPMENT

SOLIDIFICATION PRODUCTS
INTERNATIONAL, INC.

Tel: 203-484-9494 | 800-758-3634
www.oilbarriers.com

WO00D PRESERVATIVES

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
WWw.osmose.com

WO00D TREATMENT

OSMOSE UTILITIES SERVICES, INC.
Tel: 770-632-6710
www.osmose.com
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In partnership with: What to expect at DISTRIBUTECH International® 2024:

Explore cutting-edge technologies Network with industry leaders
Gain insights from industry experts Be part of the energy revolution
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https://distributech.com

Learn how real-time simulation
and HIL are changing the grid

Free resources for power system professionals interested in
real-time simulation and hardware-in-the-loop testing

The RTDS® Simulator is the world standard for real-time digital simulation, used

worldwide for the closed-loop testing of protection and control systems. It allows power system
professionals to de-risk the integration of novel systems, anticipate and mitigate negative
interactions, and optimize performance by connecting real devices to a simulated network.

RTDS Technologies offers an extensive library of free recorded webinars covering various
applications - renewable energy, HVDC & FACTS, smart grid, and more - and including
demonstrations with real equipment. Visit the website below to learn more.

In the hands of innovators, the RTDS Simulator is changing the grid as we know it.

YOUR WORLD IN REAL TIME.

RTDS.COM / WEBINARS
Technologies
AMETEK


https://rtds.com/webinars

