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POWER POINTS

Energy Partners Aim for Preparedness  
and Resiliency  |  Elisabeth Monaghan

Energy Partners Aim for Preparedness and Resiliency  
As a number of articles in this issue of EET&D demonstrate, 
industry thought leaders are seeking best practices to  
bolster the power grid.
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THE GRID TRANSFORMATION FORUM

Green Mountain Power: From Innovation to Grid 
Transformation  |  Elisabeth Monaghan

Vermont-based Green Mountain serves 265,000 customers  
and is partnering with them on a new energy future that  
is cleaner, more reliable and cost-effective. GMP CEO  
Mary Powell answers our questions about GMP’s innovative 
approach to grid transformation.
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Conference & Exposition  |  Rob Chapman

The need for economic and environmental improvements has 
never been more critical. Enter EPRI’s Efficient Electrification 
Initiative – a research, development, and demonstration effort 
that explores the benefits and costs of increasing the share of 
end-use served by electricity. The embodiment of this initiative  
is EPRI’s upcoming international conference.
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Five Energy Predictions for 2018  |  Perry Stoneman

As the global energy industry wrestles with two seemingly 
contradictory requirements, the need to innovate and the  
need to economize, it is bound to see significant shakeups  
and innovations over time. Against this backdrop, here are five 
trends that will shape the global energy and utility landscape  
in the remainder of 2018.
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Battery Storage and Pumped Storage Power:  
The Perfect Synergy |  Gabriel Hurtado and  
Sasaenia Paul Oluwabunmi

According to Bloomberg New Energy Finance, the global energy 
storage market will double six times between now and 2030. This 
equates to a start point of 5 GWh in 2016, to 300 GWh by 2030, 
with a total of US$103 billion invested in energy over that period. 
It is estimated that 70 percent of this capacity will be distributed 
across eight countries: the U.S., China, Japan, India, Germany, U.K., 
Australia and South Korea.
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Short-Circuiting the High Cost of Transformer 
Upgrades  |  Alan Ober

Increase capacity! When the call comes from upper management 
to produce more energy, a plant manager faces the challenge of 
upgrading the infrastructure, and upgraded power transformers 
often represent the biggest ticket item.
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Real-Time Remote Monitoring of Sites  
and Assets – Part II  |  Richard Harada and Edgar Sotter

In recent years, improvements in power consumption and 
communications in sensor technology not only has reduced 
the cost of asset monitoring but also allowed remote online 
data gathering, creating new horizons for condition monitoring 
systems for electrical substations.

2    EET&D Magazine July/August 2018



42
Discovering the Truth about C&I Power 
Reliability  |  Jerry Yakel

Energy professionals are bombarded with thousands of 
“reliability” messages every day. To cut through the noise,  
a global provider of equipment and services for electric power 
systems reached out directly to those that purchase power – 
utility customers.
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With utility bills making up an average of 1.4 percent of a 
hospital’s operating revenue, hospitals in the U.S spend about 
$8.3 billion total on energy costs each year. The impact of these 
energy costs on an individual hospital is huge. 
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of Composite Utility Poles in Storm Zones   
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An average of 2.5 million of the roughly 130 million poles made 
from wood need to be replaced each year due to loss from age, 
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FERC Requires Greater Transparency Regarding 
RTO/ISO Uplift  |  Glenn S. Benson

To at least begin addressing market participant concerns about 
uplift, the Federal Energy Regulatory Commission (FERC) issued  
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More Dangerous Than Zero-Days:  
The N-Day Threat  |  Ang Cui

“Zero-day” attacks may get a lot of attention in the press, but for 
electric utilities, the reality is that more “mundane” threats pose  
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INDUSTRY NEWS

California ISO garners international 
award for solar plant findings: 
Groundbreaking test will be 
instrumental in transition to 
a low‑carbon grid

July, 2018

The California Independent System Operator (ISO), in 
partnership with First Solar and the National Renewable 
Energy Laboratory (NREL), has received the inaugural 
Smarter E Award for an Outstanding Project for work on 
photovoltaic solar power and grid reliability.

The project tested and demonstrated the effectiveness 
of highly responsive and essential services for 
maintaining grid reliability on a 300-megawatt (MW) 
utility-scale photovoltaic (PV) power plant in California, 
proving that renewable resources can be used for 
ancillary services related to grid stability.

The findings could open the door to better management 
of a growing amount of green energy into the electric 
system.

The award was presented on June 22 at the InterSolar 
Europe 2018 conference in Munich, Germany.

“The ISO is proud to be part of a project that could one 
day help achieve the vision of using primarily renewable 
sources to power our economy.”

In the most extensive testing of its kind, the analysis 
focused on performance in three critical areas: frequency 
control, voltage control, and ramping capability, all 

identified as essential reliability services by the North 
American Electric Reliability Corp. (NERC) for expanded 
integration of renewable resources into the power grid.

The tests, conducted on a First Solar unit in August 
2016, demonstrated that renewable energy plants with 
smart inverter technology can offer electric reliability 
services similar to, or in some cases, superior to 
conventional power plants. The findings highlighted the 
role of advanced power controls in leveraging solar PV’s 
value from an intermittent energy resource to providing 
reliability services. 

Criteria to be nominated includes exemplary and 
groundbreaking work in transitioning toward a low-
carbon future through global applications, energy 
innovation, and exploration of renewables.

“ 
The test results mean that renewable 

energy can be incorporated into power 
systems at a much higher level and faster 
pace than once believed, giving a glimpse at 
the clean green grid of the future,”
- Clyde Loutan, California ISO’s principal for 
renewable energy integration. 

In the award citation, the review jury called the 
project, “a game changer for large-scale 
solar plants,” saying, “solar plants can not 
only reduce the need for carbon-emitting 
resources but can also improve system 
performance and operate with significantly 
high levels of variable generation.”
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DEWA excels in utilising 
social media compared 
to other utilities worldwide

July, 2018

According to the Arab Media Outlook 2016-2018 
report, issued by Dubai Press Club, the future of media 
is characterised by rapid digitisation and content on 
the small screen. This is already evident in the share 
of views on mobile phones which jumped from 11% in 
2011 to almost 70% in 2015. According to the same 
report, millennials interact much more with media 
content, making them creators as much as consumers. 
As per the Arab Social Media Report 2017, issued by 
the Mohammed Bin Rashid School of Government, 
58% of social media users in the Arab region express 
their views or sentiments regarding their government’s 
policies using social media. Government organisations 
in the UAE, are aware that 95% of the population 
use Facebook, and accordingly utilise social media 
to develop their services, collect ideas, suggestions, 
and feedback to develop their services and make their 
customers happier.

DEWA is a pioneer in using social media

Dubai Electricity and Water Authority (DEWA) was one 
of the first government organisations in the UAE to 
use social media tools to communicate with the public. 
DEWA actively interacts with the public through social 
media based on international best practices. It was the 
first government organisation to adopt a social media 
policy that is aligned with the Guidelines for Social Media 
Usage in United Arab Emirates Government Entities, 
which was issued by the Emirates E-Government in the 
Telecommunications Regulatory Authority (TRA). DEWA 
uses social media to receive enquiries, observations, 
and feedback from customers and the public to improve 
its services and make customers happier. DEWA also 
utilises social media to promote awareness about its 
programmes, initiatives, projects, smart services, and 
conservation campaigns, as well as spread awareness 
about sustainability and the environment.

“ At DEWA, we are guided by the long-term vision of our wise leadership who realised early on 
the positive role of social media in developing government services by listening to comments, 
suggestions, and ideas. Thanks to the directives of His Highness Sheikh Mohammed bin Rashid Al 
Maktoum, Vice President and Prime Minister of the UAE and Ruler of Dubai, we have successfully 
transformed these channels into tools for development, innovation, and knowledge, and windows 
for communications and constructive interaction. This is done by utilising these modern, rapidly-
developing, widespread tools and making use of their capabilities. Our social media channels are key 
tools to positively communicate with our customers and listen to their suggestions and feedback. 
This helps us achieve their happiness and the happiness of society as a whole as well as achieve 
DEWA’s vision to become a sustainable innovative world class utility” 

- HE Saeed Mohammed Al Tayer, MD & CEO of DEWA
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Social media channels are tools to develop
government services

“DEWA is the first organisation to develop a social 
media policy that includes performance indicators, 
communication methods and plans, as a way to select 
platforms and interact with different channels, types 
of content, number of posts, and other criteria. DEWA 
uses six social media platforms for interaction, and 
promote its services and campaigns, using a variety 
ofcontent types for different stakeholders. This includes 
photos, videos, infographics, and live streaming. These 
efforts have contributed to DEWA’s corporate identity 
perception reaching 89% in 2017, which underlines the 
success of social media in establishing constructive 
interaction with stakeholders and receiving their 
positive feedback,” said Khawla Al Mehairi, Executive 
Vice President of Strategy and Government 
Communications at DEWA.

DEWA excels in using social media compared to its 
global counterparts

DEWA conducts an annual survey to study society’s 
happiness about the information it provides and the 
channels used to deliver these messages, including social 
media. A quarterly study is also conducted to analyse 
the results of key performance indicators related to the 
social media strategy. The results demonstrate DEWA’s 
excellence globally in various indicators compared to the 
best 10 utilities worldwide and the best 10 electricity 
and water companies in the USA. These include the 
number of social media followers, interaction with 
the public, and number of YouTube views among other 
indicators. 

At the UAE level, the percentage of society’s happiness 
with DEWA’s commitment to providing useful information 
to them continuously was 90.78% in 2017 (this includes 
accuracy, benefit, information accessibility, and 
reliability) compared to 86.82% in 2015. 18% of the 
participants said they received information through 
social media channels compared to 10.5% in 2015. 
A recent report published by Mintrics in cooperation 
with Forbes Middle East, showed that DEWA topped 
government organisation in the UAE in terms of videos 
posted across different social media channels during 
the Holy Month of Ramadan 2018.

Awards

In recognition of its successes in the digital media and 
in using social media channels, DEWA has received 
many awards including the Arab Social Media Influencer 
Summit Award for its work on the environment in 2016. 
It also received the Distinguished Entity in Government 
Communications at the 19th Dubai Government 
Excellence Program Award 2017. Between 2015 and 
2017, DEWA has received 15 government organisations 
from the UAE to conduct benchmarking and learn about 
its distinguished experience in this field.

In 2017, DEWA’s social media accounts had 
over 4 million followers, while the average 
of the best utilities worldwide was 190,427 
followers.
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PG&E Demonstration Project 
Tests Smart Inverter Benefits, 
Electric Grid Impacts

July, 2018

Pacific Gas and Electric Company (PG&E) announced 
interim findings from an ongoing Electric Program 
Investment Charge (EPIC) project that aims to 
demonstrate the functionality of smart inverters.

As more Californians power their lives with solar energy, 
energy storage and electric vehicles, PG&E is looking 
to the smart inverters that will be installed on those 
technologies to manage their interaction with the grid in 
support of continued clean energy growth.

A standard inverter converts power from solar panels 
and batteries from its native direct current (DC) 
into alternating current (AC) which can be used on 
site or fed into the power grid. A smart inverter is a 
more sophisticated version of an inverter that makes 
autonomous decisions that can help maintain grid 
stability, reliability and power quality. In the near future, 
smart inverters will be required to have the capability to 
receive remote operation instructions and communicate 
measurements and status. Some solar installations 
already have smart inverters with these advanced 
capabilities. California’s investor-owned utilities 
(IOUs) began requiring smart inverters on all new solar 

interconnections starting September 8, 2017, through 
the California Public Utility Commission’s Rule 21 tariff. 
As smart inverter standards and requirements continue 
to evolve, PG&E can use demonstration projects like 
this one to explore how smart inverters on customers’ 
solar installations function and interact with the grid.

Completed Project Activities

PG&E recently published an interim report on project 
activities and findings to date, along with planned 
next steps.

PG&E’s Grid Integration and Innovation group, which is 
leading the project, has found that smart inverters can 
be beneficial. As solar has become more ubiquitous in 
California over the past decade, the grid has started 
to experience reliability and power quality issues. 
Smart inverters have the potential to prevent the solar 
systems from contributing to voltage fluctuations and 
adverse impacts on protection systems due to reverse 
power flow. The demonstration has also shown that more 
work and investments are needed to standardize the 
technology and improve communications reliability. The 
ongoing project will next test the capabilities of smart 
inverters on a different type of electrical distribution 
circuit with higher solar penetration.

PG&E believes that with additional investments that 
enable grid planning and operations to achieve better 
utility monitoring, visibility, and communication 
capabilities, smart inverters have the potential to 
become an important tool in the integration of clean 
energy into California’s electric grid. 

Ongoing Project Activities

Working with Turlock-based JKB Energy, PG&E is 
testing smart inverter capabilities on commercial-scale 
solar installations for agricultural customers. These 
installations are all connected to the same distribution 
line in Merced County, and this particular circuit already 
has a high penetration of solar-generated electricity 
and has experienced problems as a result of the amount 
of solar currently installed.  

“ We have a long history of embracing 
innovation and new technologies for 
the benefit of our customers and the 
communities we serve. The smart inverters 
being installed on our customers’ solar 
and energy storage systems, paired with 
our investment in grid operations systems 
and technology, show promise to facilitate 
distribution system reliability and power 
quality in the increasingly complex grid,” 

- �Roy Kuga, vice president, Grid Integration and 
Innovation, PG&E.
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The project includes installing smart inverters to prevent 
the inverter from contributing to voltage issues, ensure 
greater electric reliability, and facilitate the continued 
integration of additional solar. JKB Energy installed 
and maintains the customer-owned solar generating 
stations.

This project is funded by PG&E customers through EPIC 
- a program that enables California investor-owned 
utilities to demonstrate new and novel technologies 
and evaluate how they support safety, reliability, 
and affordability objectives for the benefit of their 
customers.

To learn more about EPIC, visit 
 www.pge.com/epic.

“ At JKB Energy, we place a heavy emphasis 
on paying close attention to the details 
that can make or break a project. In working 
with PG&E to install smart inverters for 
some of our shared customers, we have 
the opportunity to enhance our customers’ 
experience with a solution that integrates 
more clean energy onto the grid, ultimately 
resulting in greater safety, reliability, and 
affordability for our customers” 

-Bob Hansen, vice president and chief operating 
officer, JKB Energy
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Power points

ELISABETH Monaghan
Editor in Chief

Energy Partners  
Aim for Preparedness and Resiliency
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EET&D Magazine identified Hurricane Preparedness as one 
of the market/application focus areas for our Sept/Oct  
issue, but hurricane season will be well underway by then. 
That means thousands of homes and businesses already 
may be reeling from the destruction and heartache from 
one or more hurricanes.

Some areas hit by Hurricanes Harvey and Maria are still 
recovering. Puerto Rico still has thousands of residents 
without power, while the island braces for this year’s raging 
storms. So how do utilities get ready for another hurricane 
season? It is a rhetorical question, but more utilities are 
partnering with their customers and industry partners to 
figure out lasting solutions. 

A number of articles in this issue of EET&D demonstrate how 
industry thought leaders are seeking best practices to 
bolster the power grid. This issue also spotlights some of 
the ways the industry’s efforts to improve energy use and 
reliability, which will allow for quicker resilience.

For example, S&C recently partnered with Frost & Sullivan 
on a Commercial & Industrial (C&I) power reliability study. 
In his article about this study, Jerry Yakel explains how 
everyone tolerates outages differently. Power outages 
are an inconvenience that can result in spoiled food or 
foil tasks like cooking or doing laundry, but most of us 
can resume our lives as soon as the power comes back on. 
When hospitals experience these same power outages,  
the impact can be deadly. While the S&C study did not 

provide instant answers, the responses show to what 
extent C&I customers will go for more reliable power –
even if it means deploying their own alternative energy 
sources, independent of the utilities. 

In his article for this issue, Peter Fairbanks, with Fairbanks 
Energy Services, talks about how some facilities, such 
as hospitals, cannot afford to be without power for long. 
Pointing to some specific energy challenges hospitals-
face, Fairbanks suggests steps hospitals can take to  
improve their overall energy efficiency without completely  
disrupting their daily operations.  Fairbanks’ suggestions, 
if followed, could result in safer and more energy-efficient 
environments for patients and hospital staff. In the long 
run, a facility that focuses on how energy is used is likely 
to have a better handle on its reliability before and after  
a catastrophic storm.

Dan Coughlin, with the American Composites Manufacturers 
Association, explains how replacing the old wooden utility 
poles with poles that are made of composite materials will 
help mitigate power outages. Replacement is a massive 
undertaking that is not inexpensive, but Coughlin makes a 
compelling case for why now is the time to invest in storm-
resistant utility poles.

Looking to battery storage, Green Mountain Power (GMP), 
may have found an approach to ensure both C&I customers 
and homes alike have backup power during outages. As you 
will read in the Grid Transformation Forum, GMP is piloting 
a program to offer Tesla’s Powerwalls as backup power for 
residences during peak periods or outages. Granted, GMP 
is a smaller utility, and the program is in its infancy stage, 
but if this program succeeds, it could be a matter of time 
until larger utilities can scale this or similar programs for 
their customers.

Regardless of time of year, there will always be some 
disaster to affect the power grid. By showcasing our 
partners’ successes, we hope EET&D readers will learn 
from each other’s missteps and successes in order to 
respond to and quickly recover from whatever natural or 
human-made disaster comes their way.
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In the May/June issue, I mentioned that EET&D Magazine was the media 
sponsor for the inaugural IEEE PES GTD Conference in Asia next year. I wanted 
to provide a little more information for our readers, which is why I am thrilled 
I had the opportunity to ask Saifur Rahman, Ph.D., who is the 2018-2019 
president of the IEEE Power & Energy Society, about this new conference.

EET&D – Who will benefit from attending?

SR – Manufacturers, vendors, consultants, electric utility engineers and 
executives, regulators and academics will benefit from attending. This is because 
all parties will have a chance to see the huge displays of electrical hardware, 
discuss with industry engineers and designers the operations of complex and 
modern hardware being introduced.

EET&D – How will they benefit?

SR – Through networking, visiting display booths and sharing each  
other’s experiences.

EET&D – How many attendees do you expect for the first year?

SR – We expect 3000 attendees and 1000 exhibitors.

EET&D – In discussions about the event, people have asked why IEEE would  
want to participate in a market that uses IEC standards. Can you speak to this?

SR – IEEE does not produce standards for a given country; it produces 
standards for technology under consideration. For example, IEEE 802.11 (for 
wireless data communication), IEEE 1547 (for renewables integration). What 
standards a country choose to use depends on that country’s standards board. 
Some countries accept

IEEE standard for their own use; some accept IEC standards, and some accept 
both. IEEE just offers alternatives for the country’s standard board to consider.

To learn more about the IEEE PES GTD Conference, visit http://ieeegt-d.org/

If you would like to contribute an article or if you have an idea about interesting 
technology, solutions, or suggestions, please email me at

Elisabeth@ElectricEnergyOnline.com.

Elisabeth



EET&D had the opportunity to speak to Mary Powell, president and CEO of  
Green Mountain Power (GMP) in Vermont. GMP serves 265,000 customers and 
is partnering with them on a new energy future that is cleaner, more reliable and  
cost-effective. The company is focused on transforming the grid to a home-, business-, 
and community-based system by leveraging the latest in innovations. GMP was #1  
on Fast Company’s 2018 list of Top 10 Innovative Companies in Energy, and #8 on  
SEPA’s 2018 Top 10 for Energy Storage Installed. It is also the first utility to become  
a certified B Corp, committed to using business as a force for good. We are pleased 
to have this opportunity to share what we learned about GMP’s approach to grid 
transformation.

The Grid Transformation Forum

Green  
Mountain Power:

From Innovation to  
Grid Transformation 

Elisabeth  Monaghan

EET&D – What does grid transformation mean at GMP?

MP – We are so excited at GMP to radically transform the 
existing energy system. We see it as necessary. I have 
spent 18 years in the energy business, and GMP is in a 
pivotal and important period of transition. Our passion 
around this transformation is two-fold: we want to help 
Vermonters dramatically reduce dependence on carbon, 
while at the same time, earn our way into new energy 
relationships with our customers to help transform the 
grid to drive down cost pressures. 

EET&D – There is a lot of discussion on grid 
transformation, when did you realize that change  
was needed?

MP – In 2006, we launched a new energy vision to reduce 
carbon in our power supply. That was the first step, and 
now we are 60 percent renewable and 90 percent carbon-
free. Our energy vision has evolved, and today the focus 

is on leading the transition from the traditional grid of 
the past, to one that is more resilient and reliable, using 
energy generation and innovative storage solutions 
paired together. This will empower customers and provide 
key ways to drive down costs of the antiquated bulk grid 
system.

EET&D – What do your customers think about this?

MP – Our customers tell us that they want energy that 
is low cost, low carbon, and highly reliable. At the same 
time, our customers are partnering with us to transition 
from the traditional bulk grid to an energy system that is  
home-, business-, and community-based. As new 
technologies continue to emerge in the energy market, 
our customers are showing us they are interested in 
generating their own clean power, and storing it too, 
while sharing access to their energy resources (including 
heating, cooling, and vehicle charging), in order to enable 
better grid outcomes that drive down costs for all.  
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About  MARY  POWELL: 

Mary Powell is nationally recognized as an energy visionary, positioning Green Mountain Power as a leading energy 
transformation company. She has served as president and Chief Executive Officer for GMP since 2008. Powell 
has initiated and implemented a strategic and comprehensive restructuring of the company that dramatically 
transformed GMP, and she has been the backbone of a cultural transformation and service quality improvement. 
Under Powell’s leadership, GMP became the first utility in the world to become a member of B Corp, showing a 
commitment to use energy as a force for good.

In 2014, Powell was recognized by PowerGen as the Woman of the Year, in 2015 The Burlington Free Press named 
her Vermonter of the Year, in 2016 Fast Company named Powell one of the 100 most creative people in business, 
and in 2017, Powell was named one of the top 25 Most Influential Women of the Mid-Market by CEO Connection. 
And Conscious Capitalism Media named Powell to its 2018 list of 30 World-Changing Women in Conscious Business.

EET&D – That kind of change isn’t easy. How do you go 
about that?

MP – It starts with culture. I always say culture eats 
strategy for breakfast. You can have all the best ideas, 
but if you don’t have the right culture to implement them, 
not enough will happen. We talk about being customer-
obsessed at GMP. What that means is ensuring that 
customers have a good experience and employees are 
empowered to make decisions. We eliminated layers of 
bureaucracy to run a flat organization that moves quickly 
to deliver these innovations to customers.

EET&D – Let’s talk about solar and storage. That seems 
to be a key part of your approach.

MP – It is. Battery storage is a core part of our service 
now and of our strategy in the future. In the last decade, 
research and development in battery storage technology 
has grown exponentially. There have been breakthroughs 
in larger scale batteries that have the capacity to store 
large amounts of energy for several hours, and then 
release it onto the grid on command. This technology is 
already delivering early benefits in Vermont by driving 
down the cost of the bulk grid and creating the ability to 
deliver energy that is clean, cost-effective and reliable. 

Storage is helping to integrate renewables and smooth 
their uneven output, providing “islanding” ability that can 
serve as backup power during outages, and reduce costs 
for customers through peak shaving, energy arbitrage, 
and other ancillary services. For example, by deploying 
the 3.4 MWh of battery storage at our 2MW Stafford Hill 
solar project in Rutland, GMP saved customers more than 
$180,000 in a single hour – and also provided customers 
with over $150,000 of value through participation in 
other ISO New England ancillary markets.

EET&D – It’s not just grid-scale; you are also providing 
customers Tesla Powerwalls for backup power for 
homes. You have an innovative program  - how are your 
customers reacting?

MP – The response has been amazing. We were the 
first utility to work with Tesla to offer Powerwalls. It’s 
a pilot program and we are on track to reach our target 
of 2,000 powerwalls subscribed by the end of the year. 
It really is a win-win. Customers who have them tell us 
about riding through outages – unaware there was any 
outage because the Powerwall kicked on seamlessly. And, 
we have been tapping into all that stored power to help 
shave the peak, so it is saving all customers money and 
providing convenience at the same time. Customers are 
paying $15 a month or a one-time cost of $1,500. It’s just 
one of the innovative programs we have. You have to be 
creative in this environment to find ways to drive down 
costs. At 2,000 Powerwall systems, GMP will have access 
to nearly 10 MWs of aggregated, stored energy to use 
during expensive peak times.

EET&D – How do you see utilities working together 
with other businesses in this new grid?

MP – We all have to come at this from an approach 
of how do we continue to provide reliable service for 
customers and make needed upgrades to the system, 
while accelerating this transformation in a cost-effective 
way. As part of that work, we are supporting a community 
of third-party developers to deliver transformation 
solutions to Vermonters cost-effectively. We recently 
launched our “Bring Your Own Device” (“BYOD”) program. 
The BYOD pilot allows GMP customers to bring their own 
backup power solutions, procured independently from one 
of Vermont’s energy solution providers, to participate in 
GMP’s grid transformation capabilities and help manage 
peak costs to benefit customers.
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EET&D – Some utilities might think leaning in quickly 
 to these innovations is risky….

MP – We think holding on to the old way of doing business 
is the bigger risk. In New England, there is the ever-
increasing cost of regional transmission and capacity. 
Transmission expense has increased by roughly 20 percent 
in the last three years, and capacity costs have more than 
doubled. These increases occurred despite the fact that 
the amount of electricity used throughout New England 
is flattening or even in some cases on the decline. These 
costs are out of the utility’s control. But, we don’t want 
to sit back and just accept these cost pressures, which 
is why we are finding that empowering our customers is 
working. We like to say that we are an un-utility. We are 
providing energy as a service, and in turn, our customers 
are providing us the opportunity to bring down costs 
for everyone because we can tap into stored energy in a 
network of devices – from Tesla Powerwalls and smart 
water heater monitors - to solar storage facilities.  

EET&D – Are you hopeful this transition will happen?  
Is now the time?

MP – Yes! Change in our industry is happening rapidly, and 
some strategies for controlling costs have to be seized 
early to benefit customers. Our approach is to address 
uncontrollable external pressures head-on and to drive 
down costs through innovations in operations and service 
to our customers. We are working to reduce our share 
of transmission and capacity costs through aggressive 
peak management, including battery storage and demand 
response. We are also working on controlled shared access 
to end-use devices in a variety of ways like heat pumps, EV 
chargers, batteries, and water heaters, that can be turned 
down during peak times in a way that is imperceptible to 
customers. With a culture of innovation, paired with a lean 
and effective operating approach, GMP is ready to keep 
working with customers on this new energy future that is 
already here, now.

Reliaguard’s GreyEEL™ Conductor Cover prevents 
bird and animal contacts by eliminating gaps 
in coverage. GreyEEL’s protection is achieved 
with an overlapped seam and material memory 
technology that supports exceptional closure 
performance.

Use the EEL Slider™ tool to apply GreyEEL™. 
The EEL Slider™ is a dielectric tool for use with 
rubber glove work method or for de-energized 
installation. Ergonomically designed, the EEL 
Slider™ optimizes safety, dexterity and the speed 
of applying GreyEEL™.  

SLIP
SLIDE
DONE

www.reliaguard.com

949.305.3311

Made in the USA

EET&D.indd   1 2018-07-23   8:32 AM

Issue 4 – Volume 22



20    EET&D Magazine July/August 2018

From Research to Action

A Preview  
of EPRI’s  
Electrification  
2018  
Conference  
and  
Exposition



EET&D Magazine    21Issue 4 – Volume 22

Rob Chapman

In today’s complex and rapidly changing technological electric power landscape, the 
need for economic and environmental improvements has never been more critical. 
Enter the Electric Power Research Institute’s (EPRI’s) Efficient Electrification 
Initiative – a research, development, and demonstration effort that explores the 
benefits and costs of increasing the share of end-use served by electricity. The 
embodiment of this initiative is EPRI’s upcoming Electrification 2018 International 
Conference & Exposition at the Long Beach Convention Center in August. This first-
of-its-kind conference provides an opportunity for participants to hear from and 
interact with leaders in electrification, industry, academia, government, and the 
vendor community, from the United States and around the world. 

The conference consists of workshops, exhibitions, tours, panels, networking 
events, and five diverse conference tracks covering an expansive breadth of topics 
associated with efficient electrification.  



Industrial Electrification

Industry and manufacturing remain the lifeblood of a 
nation’s economy, even as other sectors (for instance, the 
service economy) grow in prominence. Industry is vital to 
trade balances, high-wage jobs, and national security. As 
manufacturing evolves to compete in the world economy, 
electric technologies play an important part in sustaining 
competitive capabilities.

In addition to higher energy efficiency (per-unit-of-good 
produced), electrification in the industrial sector can 
offer a range of non-energy benefits including:

•  �Increased productivity through greater  
processing speed;

•  �Improved process control, including  
responsiveness, reliability, and process  
intelligence; and

•  �Reduced emissions at the point of use, and  
otentially overall, as electricity produced with  
low-or no-carbon emissions becomes a larger 
portion of the generation mix.

Residential and Commercial Electric Technologies

Complementing the diverse industrial track is the 
residential and commercial technologies track. “This 
is fertile ground for efficient electrification,” explains 
EPRI Senior Program Manager and track chair Ron 
Domitrovic. “It’s where heat pumps, energy-efficient 
buildings, customer-connected electric devices, and 
smart communities rule.” In just one example of these 
technologies, widespread adoption of next-generation 
heat pumps could save utility customers money, enhance 
demand response, and reduce the environmental impact 
of space conditioning.

A full-day, pre-conference workshop will focus on the 
opportunities and challenges with electrification of 
residential and commercial buildings. Six breakout 
sessions over three days will cover advanced heat pump 
technology, the future of water heating, the potential of 
customer-connected devices, understanding customers, 
and community and campus electrification.

Another session will cover advanced energy communities 
and zero net energy neighborhoods. What are utility 
opportunities and customer options in these integrated, 
connected, and electrified developments?

Electric Transportation

Consider the following trends: a significant rise in auto-
maker electric vehicle (EV) spending, the ever-increasing  
range of EV models now available, and declarations 
from cities and nations around the world to phase out  
petroleum-fueled vehicles. At the same time, charging 
infrastructure is growing, and autonomous vehicles 
are proliferating. Do these recent trends indicate the  
approach of a tipping point for widespread, global  
adoption of electric transportation? If so, how can industry  
stakeholders prepare for and enable this growth?

The electric transportation track is designed to benefit 
experienced industry experts as well as those less familiar 
with electrification. Spirited dialogue and exchange are 
expected in expert panel discussions.

Innovative and Breakthrough Technologies

This conference track is unique because it showcases 
exciting, emerging technologies. “We’re looking at 
breakthrough solutions for utilities, their customers, and 
society,” explains EPRI Technical Leader and track chair 
Beth Hartman. 

A key part of this track is the growing EPRI Incubatenergy 
Network. Originally launched with a U.S. Department of 
Energy grant, this national consortium of 20 energy-
focused technology incubators and accelerators 
collectively supports more than 500 companies that 
have raised more than $1.6 billion in funding. The network 
supports solutions such as advanced EV charging systems, 
data analytics and artificial intelligence applications, 
advanced indoor agriculture, smart buildings, smart 
cities, and more. 

Grid Modernization 

The potential benefits of electrification can only 
be realized if the underlying power delivery system 
can support them. For example, electrification has 
the potential to add new, significant load shapes to 
transmission and distribution (T&D) systems. This 
adds another challenge to T&D systems that already 
must evolve to incorporate higher levels of renewable 
generation and distributed resources. How will T&D 
system planners adapt as electricity’s share of end-use 
energy consumption continues to increase?

This track highlights the T&D infrastructure components 
– beyond the poles and wires – that utilities need to 
address as electrification progresses.
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Policy and Regulatory Landscape

Policy and regulatory developments can impact the 
acceleration and adoption of electricity at the point of 
end-use. This track will explore the policy and regulatory 
implications and potential developments in five sessions:

1.  �The Big Picture: Key Policy Considerations  
for Efficient Electrification 

Features a dynamic panel that will focus on high-level 
policy and regulatory considerations when evaluating  
efficient electrification’s potential contribution to a  
cleaner, more flexible, reliable, and affordable energy 
future.

2.  �Charging Ahead: Preparing for Transportation 
Electrification 

Explores the policy issues surrounding transportation 
electrification; transportation electrification’s role in  
achieving public policy goals; and how to optimize 
investments in a way that benefits all customers and 
the grid.

3.  �Policies to Achieve Flexibility in an Increasingly 
Electrified System 

Examines policies, markets, and incentives that could 
help promote seamless integration of efficient electric 
end uses and cleaner electricity resources.

4.  �Evaluating Electric End Uses in the Context  
of an Evolving Energy System 

Focuses on specific considerations for evaluating 
customer end uses and their energy sources.

5.  �Electrification: The Key to Unlocking Smart 
Communities? 

Explores the connection between electrification and 
smart communities.

These sessions will feature energy government leaders 
from Illinois, Minnesota, Ohio, and California; represen-
tatives from a regional transmission organization and a 
transportation alliance; and electric utility executives. 

Costs and Benefits of Electrification

“Understanding the potential for electrification first 
requires a comprehensive view of the power sector and 
the rest of the economy, including all of the associated 
options and their cost and performance,” explains EPRI 
Director of Strategic Analysis, Safety, and Sustainability 
Bill Gould. “Different nations, regions, and localities have 
very different characteristics – whether its climate, 
policy or cost of different energy and technology options 
– and those specific characteristics need to be taken into 
consideration. What may be an effective strategy in one 
place may not work in another.”

This session track will explore the many needed 
considerations for examining the potential benefits and 
costs of electrification.

About the Author: 

Rob Chapman is vice president, Energy and Environment, at EPRI. He leads the team responsible for research and 
analysis on environmental science and technology issues from the generation, transportation,and use of energy, and is 
the executive business lead for EPRI’s Efficient Electrification Initiative. His group’s research addresses environmen-
tal, health, and economic issues focusing on air, land, water, and energy challenges; informing public policy; enabling 
sustainable practices, and improving occupational health and safety.

EET&D Magazine    23Issue 4 – Volume 22



24    EET&D Magazine July/August 2018

Green ovations

Five Energy  
Predictions 
for 2018



EET&D Magazine    25Issue 4 – Volume 22

PERRY STONEMAN

As the global energy industry wrestles with two seemingly contradictory requirements, 
the need to innovate and the need to economize, it is bound to see significant shakeups 
and innovations over time.

Against this backdrop, here are five trends that will shape the global energy and utility 
landscape in the remainder of 2018. They cover the growth of renewable energy 
technologies, Elon Musk’s push for battery storage solutions, self-powering communities 
and the role of new technologies like AI and robotics in meeting consumer expectations. 
Additionally, I will discuss some areas where Canada is either behind or on par with its 
global companions. 

PREDICTION 1  
Energy markets will be challenged by the rise of RenTechs

You may not know what RenTechs are yet, but they are having a disruptive effect on the 
energy industry. 

RenTechs are “renewable energy technologies” that have entered the market. 
Technology companies are building or buying their own solar and wind farms to become 
100-percent green. Major players like Google, Amazon, Apple, Walmart and other 
corporate giants are entering the market for a number of reasons. For example, to 
satisfy their energy needs, reduce their dependence on traditional energy suppliers, 
and even sell the surplus back to the grid. This is likely in response to factors such as 
green energy and climate change initiatives, or general cost savings. For instance, Apple 
recently announced its entire global operation, including offices and retail stores, is 
completely powered by renewable resources.  



RenTech companies are poised to disrupt long-standing 
business models. Even though incumbent technologies have 
a stake in renewables, the impact of tech giants, corporate 
giants and startups will increasingly play a role in the energy-
generation mix and ownership.

In Canada, RenTechs have been slower to emerge compared 
to other countries. This is because Canada already has a fair 
amount of green energy suppliers that major RenTechs can 
partner with. The motivation to move to a 100-percent green 
business model is therefore much less in Canada, though 
RenTechs will pop up in Canada over time.

PREDICTION 2  
Consumers will consider self-powering communities 
over traditional utilities 

Now that renewable energy is becoming more affordable, 
communities are starting to see the value of implementing 
community-owned and operated renewable generation 
facilities. These “prosumers”, or members of a self-powering 
community, are essentially RenTechs but on a residential level.

These self-powering communities can include physical 
communities such as cities, towns, or campuses, led by 
mayors, counselors or facility owners. Or they can include 
virtual communities, where members can trade energy and 
share their energy assets in a peer-to-peer network. One 
example is Sonnen Energy in Germany. In this peer-to-peer 
group, citizens with rooftop solar and battery storage can 
join a community and sell surplus energy to each other.  
Another example is Nottingham City Council, which set up  
a non-profit supplier using renewable energy to provide 
residents with the lowest cost power available. These 
self-powering communities demonstrate another reason 
traditional providers will see a decline in revenue and/or sales. 

At the same time, traditional utilities can still participate 
in this market through certain channels. For example, they 
can partner with communities that do not want to own and 
manage the facilities but are still interested in renewable 
energy projects. Traditional energy suppliers can step in and 
be the Engineering, Procurement and Construction (EPC) 
company and operate it for the next 20 years.

Self-powering communities have also been slow to appear in 
Canada. Canada’s sparse demographics make it difficult and 
more expensive to power communities compared to places 
like coastal California, which has the critical mass needed 
to provide economies of scale. Startup companies that put 
solar panels in homes are indeed starting to emerge, but 
these companies are in the early stages and will have tough 
barriers to overcome, such as creating the necessary energy 
infrastructure, before they can scale up.

PREDICTION 3 
Artificial Intelligence and robotics will start to restore 
consumer faith in utilities

A third prediction is that Artificial Intelligence and Robotic 
Process Automation (RPA) will play an important role in 
restoring consumers’ faith in utilities. This is an area that’s 
severely lacking, though research suggests AI and RPA 
are already having an impact. In the utility industry itself, 
there is a customer expectation gap of 71 percent, and the 
industry has the worst customer experience relative to the 
expectation of all industries. Three-quarters of utilities 
that have implemented AI, however, have seen a 10-percent 
improvement in sales, and 73 percent believe AI and RPA will 
change the customer experience. Further, 65 percent feel 
that it will both improve customer experience and reduce 
churn. I expect AI and RPA will continue to have a profound 
effect on utilities.

Canada is behind many parts of the world in enabling 
consumers with mobile applications and energy insights. This 
is because the country’s regulatory and policy frameworks 
have not nurtured a particularly innovative environment for 
utility companies. Since utilities have service territories 
with fixed customer bases, many aren’t in a rush to adapt 
to changing consumer preferences because they have not 
felt the risk of losing customers. But as competitors start 
to offer consumers an alternative to the traditional utility 
model, this will be an important investment for traditional 
utilities going forward.

PREDICTION 4 
Elon Musk will prove battery technologies’ potential for 
energy storage

Elon Musk is a vocal advocate for battery technology. 
Recall the recent power outage in South Australia, when 
Musk publicly promised he would get the system installed 
and working within 100 days of contract signing or it would 
be free. The future of energy and utilities will continue 
to become tilted towards the use of batteries to store 
self-produced power, and I predict the costs will continue 
decreasing, on track to be below $190/kWh by 2020.

Further, significant projects are underway worldwide in 
which battery technologies are being implemented at the 
utility scale. In South Australia, power outages are frequent, 
due to the variable nature of renewable energy there. The 
region has a high percentage of renewables, and that can 
impact the grid adversely. This led to the decision to install 
100 MW of battery capacity to make the grid harder and 
take the excess energy when the renewables are strong. 
Then, turning to the battery when needed. 
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Another region to watch out for is the storm-ravaged Caribbean, where Puerto 
Rico and some other islands must rebuild their energy infrastructure. There 
will be a higher percentage of renewable energy in the rebuild using battery 
technology. These types of projects will offer an opportunity for batteries to 
prove themselves.

Canada’s unpredictable climate and the variability of its renewable generation has 
led the country to be keenly focused on battery technology. Batteries will be an 
important feature for the future of Canada’s energy mix.

PREDICTION 5  
Utilities transformation programs will accelerate  
and start to pay off

My final prediction is that 2018 will be the year that utilities’ transformation 
programs start to pay off. The job of the Chief Digital Officer (CDO) is to improve 
performance, reduce costs and transform operations. The CDO is a deciding factor 
in whether these programs accelerate. When a senior executive is perceived to 
take on the CDO role, the board of directors will be more aware of the need and put 
a plan into action. Importantly, there are also more resources forming for CDOs, 
such as peer-to-peer networks, and communities of like-minded CDOs to help with 
each other’s programs. These resources will continue to support and accelerate 
digital transformation.

There are both challenges and opportunities ahead for energy and utility companies 
as they tackle changing consumer preferences, alternatives to traditional utility 
models and technological advancements. It is the companies that are nimble and 
able to adapt that will surmount these challenges and lead the way to a cleaner, 
more prosperous future.

About the Author: 

Perry Stoneman is executive vice president and global head of energy & utilities for Capgemini, a leader in consulting, 
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by Toronto’s MPOWER Energy Solutions.
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Energy storage technologies are fundamental if the 
decarbonisation and the transition to a new energy 
mix are to succeed. Two different technologies offer 
a feasible solution for the required demand in energy 
storage capacity: Pumped hydropower (or heat) electrical 
storage (PHES) and battery storage. Whereas the former 
is a well-known and established technology, the latter is 
new but developing rapidly. These two technologies are 
very different and have their limitations. 

According to Bloomberg New Energy Finance (BNEF), 
the global energy storage market will double six times 
between now and 2030. This equates to a start point 
of 5 GWh in 2016, to 300 GWh by 2030, with a total 
of US$103 billion invested in energy over that period. 
It is estimated that 70 percent of this capacity will be 
distributed across eight countries: the U.S., China, Japan, 
India, Germany, U.K., Australia and South Korea.

This trend is similar to the market expansion that solar 
energy experienced between 2000 and 2015, when the 
market share of solar PV generation doubled seven times.

It is anticipated that this growth will be driven not only by 
the progressive decommissioning of fossil fuels but, most 
importantly, by a rising need to successfully manage the 
production risks associated with a renewable-powered 
grid. Hence, this article aims to provide a comprehensive 
overview of the new energy storage paradigm. 

Techno-Economic Considerations

The costs of lithium ion batteries are reducing at a 
significant rate, from US$1,200/kWh in 2012 to US$700/
kWh in 2017. BNEF predicts that the cost will further 
plummet from US$700/kWh in 2016 to US$300/kWh in 
2030. This significant fall in prices will favour investments 
in battery store and the mass production of batteries for 
a wide range of applications.

On the other hand, PHES is a very inexpensive technology, 
as it costs circa US$200/kWh to US$250/kWh1, making 
it a very cost competitive option compared to battery 
storage technologies2.

In addition, the capital costs for grid-scale solutions for 
both technologies also differ; for PHES the capital costs 
range from US$1.5 million to US$2.5 million per MW of 
capacity installed; whereas grid-scale battery solutions 
are estimated to be approximately US$3.5 million per MW 
installed3. The ability of PHES to level demand and excess 
power allows plants to operate at the maximum efficiency 
as required, thus creating a better return on investment.  

Battery Storage  
and Pumped  

Storage Power: 
The perfect synergy

By Gabriel Hurtado and Sasaenia Paul Oluwabunmi
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Regarding life-cycle costs, lithium ion batteries have to be 
replaced between every 10 to 15 years, depending on their 
usage patterns and number of usage cycles. Therefore, a 
battery storage facility will need to be replaced at least 
six times during the potential 100-year life of a pumped 
storage project4. According to the BNEF, lithium-Ion 
batteries are expected to decrease in price to US$120/
kWh in 2025, which means that whole life cycle costs, 
including Operation & Maintenance, could fall in the range 
of US$200/kWh to US$300/kWh by 2025, which will put 
them in a very good economic position against PHES5.

Future Prospects

Energy storage can be deployed both on the grid and at 
an individual consumer’s home or business. Although the 
principles of energy storage involve complex technology, 
its economics are shaped by customer type, location, grid 
needs, regulations, customer load shape, rate structure 
and nature of the application. It is also uniquely flexible in 
its ability to stack value streams and change its dispatch 
to serve different needs over the course of a year, or even 
an hour. These value streams are growing both in value 
and in market scale6.

The performance of the energy storage market was 
robust in 2016, with 500 MWh of new capacity installed 
during the first half of the year and 1 GW of new capacity 
installed at the end of the year. More than 90 percent 
of the new capacity was lithium-ion batteries, with the 
remaining accounting for lead-acid batteries and redox 
flow batteries.

According to the International Energy Agency’s (IEA) 
2017 Energy Outlook, energy storage technologies will 
account for nearly 70 percent of global investment and 
provide 40 percent of the world’s electricity by 2040. The 
Report also highlights the fact that battery costs have 
reduced 40 percent since 2010.

In addition, the report also states that: while “positive 
market and policy trends” are pushing more capacity into 
the market, “an additional 21 GW of capacity is needed by 

2025, which will require several changes in energy policy.” 
Consequently, it is inevitable that the rise of renewables 
will lead to a wide diversity of storage and supply 
solutions, which will ultimately depend on the resources 
and geo-political needs of each region and location. For 
example, battery storage technologies might be more 
appropriate for developing economies, where there are 
large off-grid areas, and only small amounts of power are 
required.

Although batteries can provide fast response times, they 
are yet to show their potential to provide the full range of 
ancillary services required to support the grid. However, 
PHES is regarded as a landmark technology, both proven 
and reliable, which can meet the grid demand and supply 
sustained output for up to a century.

Furthermore, in comparison, battery storage technologies 
are more cost-effective at releasing small amounts of 
energy over a short time at high power levels, whereas 
PHES is more cost-effective at storing and releasing 
large amounts of energy in a short period. Therefore, the 
fact that both technologies will play crucial roles in the 
development and expansion of a future network powered 
by renewable technologies cannot be ruled out. 

Conclusion

The rise of renewables will inevitably lead to a diversity 
of storage and supply solutions. The range of these 
solutions will depend on the resources of particular 
regions and locations7. Hence, the future for both 
batteries and pumped storage technologies will be 
“bullish.” Energy storage is essential to balance supply and 
demand. Although peaks and troughs in demand can often 
be anticipated and satisfied by increasing or decreasing 
generation at fairly short notice. In a low-carbon system, 
intermittent Renewable Energy Systems (RES) make it 
more difficult to vary output, and demand increases do 
not necessarily correspond to increase in RES generation. 
Therefore, higher levels of energy storage are required 
for grid flexibility and grid stability and to cope with the 
increasing use of intermittent wind and solar electricity8. 
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In addition, smart cities, which are increasingly becoming a key energy policy 
goal, require smart grids and smart storage. 

Hence, it is expedient for policy makers and governments to synergise with 
key players in the private sector to further develop battery storage and PHES 
solutions as these technologies will be important for achieving not just a 
global renewable energy future but also a sustainable energy future. 
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Increase capacity! When the call comes from upper 
management to produce more energy, a plant manager 
faces the challenge of upgrading the infrastructure, 
and upgraded power transformers often represent the 
biggest ticket item. 

Adding to the expense is the fact that such change-outs 
usually require completely reworking the connections 
to and from the transformer. When spatial constraints 
that require rebuilding a new enclosure or pad mount 
are factored in, the prospect of increasing capacity can 
explode into a budget-busting endeavor.

In response, many plant managers are discovering the 
advantages of new retrofit transformers. These fully 
customized power transformers provide the benefits of 
increased power capacity while duplicating the form and 
fit of the originals. The option of a perfectly matched, 
plug-and-play transformer holds the potential for capacity 
upgrades that meet regulations, timelines and budgets.

The experience of one major power utility demonstrates 
that plant managers can successfully balance the demand 
for upgrades against the cost constraints set by the 
controller by retrofitting.

Saving Money in the “Show Me” State

Since “first fire” more than 40 years ago, management at 
Ameren Missouri’s Rush Island Energy Center in Festus, 
Missouri, has run a tight ship. The plant’s two, coal-fired 
generating units have often scored one and two in the 
nation for the lowest NOx produced by units without 
selective catalytic reduction, while producing 1,242 
megawatts of electricity.

Here, the impetus for transformer upgrade stemmed 
from a larger project that required more power for added 
in-house load.

“We were upgrading our bottom ash system, changing 
from a wet sluicing system with bottom-ash clinker 
grinders to a submerged flight conveyor, and the existing 
auxiliary boiler stood in the way of the conveyor,” 
explained Herb Fischer, consulting engineer, Rush Island 
technical support. “So, we demolished the old ‘aux’ boiler 
and put in a new one.”  

Short-Circuiting  
the High Cost OF

Transformer Upgrades

By Alan Ober 

Ameren’s Rush Island generating station’s use of  
retrofitted transformers offers insights for any plant  

seeking to increase capacity on a budget
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The jump from 75 to 250 horsepower needed for the 
forced draft fan on that boiler drove the need for the 
larger transformers. The load study called for upgrading 
the supply transformers from 1000 kVA to 1300 kVA.

On the face of it, ordering bigger transformers with larger 
secondary windings would seem simple enough, except 
that Fischer and his team faced the difficulty of having 
to fit the new transformers into an existing cabinet with 
no leeway for extra girth. Rebuilding the enclosure and 
reworking the terminations would have pushed back the 
project deadline and led to a large cost overrun.

“There were several components involved in making a 
decision for the replacements, and cost and fit were high 
on the list,” continued Fischer. “For those reasons, we had 
to have a supplier that could handle this type of custom 
work with a quick turn.”

The project took place at a double-ended unit substation 
within the energy center and only four days were allotted 
for the complete removal of the old transformers and the 
installation of the two 6900V to 480V replacements. 

 “The enclosure was going to stay so the dimensions had 
to fit and the transformers had to match up with the high 
voltage connection and the low voltage bus bar,” said 
Fischer. “Not having to perform any field modifications 
was critical, so only a duplicate retrofit would do.”

Retrofit Explained

Retrofit transformers represent significant cost savings 
for plant managers seeking to reduce capital expenses 
primarily because of the plug-and-play advantage of a 
perfect fit. Yet, without proper manufacturing controls, 
performance and reliability could end up sacrificed.

When it comes to the material used in the windings of a 
well-manufactured retrofit, copper is a superior conductor 
to aluminum because copper offers less resistance, hence 
less heat. Even the geometry of the windings makes a 
difference, with round-wound holding the advantage.

Attention to detail also pays dividends in the retrofit 
manufacturing process. Hand wiring yields the highest 
quality. Additionally, the deburring of the copper 
conductor helps ensure that the insulation won’t be 
punctured and create a short circuit.

Even insulation plays a major part in ensuring reliability. 
As temperatures can reach 200 degrees C in a dry trans-
former on a daily basis, skimping on insulation can lead  
to disastrous consequences. Glastic fiberglass insulation  
or Nomex® provide significantly greater protection from 
fires and short circuits than paper insulation.

Since Ameren specified a quality dry-type transformer 
that incorporated all the characteristics of a well-
manufactured retrofit, the manufacturer was able to 
pass along a three-year warranty instead of the industry 
standard one year.
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A Fast and Smooth Upgrade at Rush Island

According to the DOE, June 2012 study entitled Large 
Power Transformers and the U.S. Electric Grid, “In 2010, 
the average lead time between a customer’s large power 
transformer order and the date of delivery ranged from 
five to 12 months for domestic producers.”

 Too long. Aside from having to meet the stage gates for 
any project, the window for an outage must compete 
with other projects. Miss it, and rescheduling can delay 
implementation for weeks and quickly inflate costs as 
contractors sit idle. 

For the Rush Island transformer upgrade, the window was 
Columbus Day weekend of 2017. Retrofitting allowed 
them to complete the job within the approved timeframe.

“An electrical contractor did the work and had no 
installation issues whatsoever,” added Fischer. “The 
bus bars were where they needed to be and the cabling 
supplied was a sufficient length to reach the existing 
terminations. It fit like a glove.” 

After implementation, Rush Island ordered two more 
units that also had to be delivered on a short timeline, this 
time with different voltages. To date, the utility reports it 
has had no issues with any of the transformers and that 
everything is functioning to specifications.

About the Author: 

Alan Ober is the chief engineer at Electric Service 
Company (ELSCO Transformers), with more than 40 
years of experience in the design and manufacturing 
of transformers.
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Overview

Sensing technologies exist to monitor the most critical 
assets and processes in an electric power system,  
whose fault could cause extensive and expensive outages 
for the utility and strain the system as it is forced to 
reroute power delivery. In the past, only a few of these 
sensors or monitoring devices had the capability to report 
their readings to a SCADA system. Most of the data 
obtained from these sensors had to be obtained manually 
through a gauge, and many critical measurements, like  
oil quality of the transformers,could only be done offline 
using samples. In recent years, improvements in power 
consumption and communications in sensor technology 
not only has reduced the cost of asset monitoring  
but also allowed remote online data gathering, creating 
new horizons for condition monitoring systems for 
electrical substations.

Sensors in the Substation

Every major asset or process in a substation is being 
monitored using some sort of sensor. Transformers, 
breakers, arresters, capacitor banks, etc., all have a 
mechanism to monitor their operating condition and 
assess the risk of damage or need for maintenance. 
Although sudden failures of these critical assets do not 
happen often, they can have catastrophic consequences, 
and online monitoring can reduce the probability of these 
events to occur to almost zero. 

Inside a substation, for example, the most expensive  
asset and the one that is the most monitored is the  
transformer. Failure of a transformer causes major  
outages, costly repairs and strain on the surrounding  
system as power must be routed from other sources while 
the repair is being done. Utilities do as much as they can 
to maintain the transformer to prevent these failures.  
A power transformer may have more than 100  sensors 
that are monitoring not only primary components such  
as the windings, tap changers and bushings but also the 
protective components such as the cooling system. 
The most catastrophic failure of the transformer is in  
the breakdown of the winding insulation. Accelerated  
insulation aging and failure are caused by overheating 
of the windings resulting from overcurrent incidents.  
Extensive protection and control systems are used to  
provide as much protection as possible for the transformer  
from overcurrent faults that will cause overheating.  
Even with protection and control schemes in place,  
faults will be felt by the transformer, and it needs to be 
monitored for signs of wear. This will provide the mainte-
nance group with information on what parts of the trans-
former need attention.  

Real-time Remote 
Monitoring 

of Sites and Assets Part – Part II

By Richard HArAda and Edgar Sotter 
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The following is a description of different monitoring 
processes that used to be manual and now can be 
automated and measured online:

Transformer Temperature

Keeping the winding temperature in the optimal range will 
maximize the service life of the transformer. Temperature, 
moisture content and oxygen are the contributors to 
the deterioration of insulation with temperature being 
the primary. The primary contributor to insulation 
temperature is the heat generated by load losses.1

The overall average temperature of the windings could 
be an indication of the load on the transformer as well 
as the operation of the transformer cooling system. 
Fiber optic sensors can now detect subtle changes in 
temperature in the windings and report them to SCADA 
in real time. Winding hot spots could be an indication of 
insulation failure in a particular area and could be the 
result manufacturing defect, mechanical fault or partial 
discharge. Mechanical faults could be caused by seismic 
activity, transporting the unit and temporary overcurrent 
faults. Monitoring for and protecting from excessive 
winding temperature is vital to preserving the life of  
the transformer.

Monitoring the oil temperature in the transformer also 
provides an indication of winding hotspots and the 
performance of the oil cooing system. In turn, many parts 
of the cooling system can be monitored such as the oil 
level, oil flow, oil pumps, cooling fans, radiators, pressure 
and filters. 

Online Dissolved Gas Analysis (DGA)

DGA analysis is a known and accepted method of evaluating 
transformer health. As insulation breaks down it generates 
gases inside the transformer and DGA is recognized as 
the most informative method for detecting those gases.3 
Traditionally, DGA required the oil samples to be taken 
from the transformer and transported to a lab for analysis. 
The manual sampling was done on a periodic basis but was 
recommended to be done at least annually. Advances in 
sensors, analysis and communication technology now 
allow DGA to be done online, remotely and continuously. 
Online monitoring provides more accessible data that 
allows more accurate trending analysis and indication of 
sudden changes. Time-stamped data allows correlation 
of changes with electrical disturbances. Online DGA can 
detect not only the deterioration of insulation but also a 
probable cause and is an important input into a condition-
based maintenance program.

Partial Discharge Monitoring

Partial discharge (PD) is an electrical discharge across 
an area of insulation. It can be caused by damage or 
manufacturing imperfections in the insulation and 
can cause the further, accelerated deterioration of 
the insulation over time once initiated. PD results in a 
localized release of energy that produces a number of 
effects: chemical and structural changes in the insulating 
material, electro-magnetic effects, heat and sound2.  
Since PD releases energy in different forms, there are  
a number of different ways to detect its presence. Some 
of the methods are listed below:

1. �If PD occurs in the insulation inside a transformer, 
the changes in the insulation will release chemicals 
into the insulating oil that can be detected using 
dissolved gas analysis.

2. �The release of energy causes electromagnetic 
pulses in the UHF band to be released. The pulses 
can be filtered and detected with UHF sensors and 
with triangulation techniques can approximate the 
location of the source of the PD.

3. �Sound is also produced in a specific frequency band 
as a result of PD. Similar to UHF detection, the sound 
can be filtered, and the source can be approximated 
using triangulation techniques.

4. �Current flow through the insulation will cause 
resistive heating along the path that can be detected 
with infrared imaging cameras or other heat 
detection methods such as resistive temperature 
sensors.

5. �Partial discharge can be detected in metal 
switchgear cabinets using Transient Earth Voltage, 
(TEV), measurements.

A combination of sensors that detects each of the  
previous physical indications of this phenomena,  
supported by algorithms of pattern recognition, can now 
provide early warning of the deterioration of a critical  
component in the substations, so a proper maintenance 
plan that optimizes resources can be set in place before  
a catastrophic event occurs.
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Corona Discharge 

Corona discharge is the electrical discharge usually 
through ionized air that is surrounding high voltage 
conductors. Corona can have several negative side effects 
such as power loss, audible noise, electromagnetic noise, 
generation of gases that can lead to insulation damage 
and conductor corrosion. It is advisable to detect and 
eliminate corona discharge to avoid losses and before 
damage to insulation or conductors is great enough to 
cause a flashover and further damage to the surrounding 
equipment and personnel. Corona discharge can be 
detected using ultrasound or ultraviolet light monitoring 
equipment.

1. �Ultrasound - Corona discharge emits sound at 
a higher frequency than humans can hear. The 
monitoring equipment can detect the sound  
and modulate down to a frequency that humans  
can hear. Using a parabolic dish, the sound  
source can be pinpointed.

2. �Ultraviolet radiation – emitted during corona 
discharge can be detected using UV cameras.  
The cameras detect the ultraviolet light and 
modulate into a band that can be seen by the  
human eye. This method can be used in daylight 
if filters are applied to block out the UV that  
is radiated from the sun that would interfere  
with the image. The UV cameras are very  
effective since they allow the operator to 
 “see” exactly the points of corona discharge.

General Temperature Monitoring 

Many processes in the substation generate heat as a  
by-product. This heat, or lack of heat, can be normal, but 
many times it is also an effective way to detect impending 
faults in the system. Most failures that involve partial 
discharge or the corona effects will show increasing 
temperatures as the fault becomes more severe due to 
the I2R factor. Increased temperature can also indicate 
different types of connection problems. Loose, dirty, 
corroded or over-tightened connections will have less 
surface contact area and will show increased temperature 
as a result. Joints and splices that are defective or that 
have degraded over time, will also heat up as a result. 
Switch contacts that do not engage fully or properly 
will have less surface area and will overheat and cause 
damage to the switch. Temperature can be measure in any 
of the following ways:

1. �Resistive Temperature Detectors or RTDs are  
simple, inexpensive devices that measure 
temperature by changing resistance as applied 
temperature changes. The challenging part of 
implementing RTDs is the installation of the  
power and communication infrastructure that 
connects them to a real-time monitoring system.

2. �Fibre Optic temperature measurement of 
transformer windings has some advantages 
over their electrical counterparts because of 
higher bandwidth, immunity to electromagnetic 
interference, multiplexing capability and ease  
of remote sensing.4  Fibre optic sensors are  
capable of finding a winding hotspot temperature  
more accurately than oil temperature measurement. 
Using fibre optic sensors enables the preventive 
measures to be deployed to reduce damage  
to winding insulation more reliably than other 
methods. The disadvantage is the fibre optic  
sensors must be installed during manufacturing  
or rebuild/repair of the transformer.

3. �Infrared measurements are useful in that  
no direct attachment to a device or asset is  
required to read the temperature. Installation  
is, therefore, easier than installing RTDs on each 
point. An infrared camera can monitor many assets 
and points if set on an automated, preprogrammed 
scanning sequence. Care must be taken since many 
environmental conditions can affect the accuracy  
of the measurement including ambient temperature, 
humidity, wind and the emissivity of the object being 
measured. Generally, a comparative measurement 
between like components on different phases to 
locate problem areas is recommended to negate  
the environmental effects.  
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New Applications

Applications for deploying sensing and monitoring 
technologies have typically been used in substations 
to monitor high-value assets such as transformers and 
breakers. Technology advances in sensors themselves, 
as well as in the network communications and processing 
of data, is making it more feasible to deploy sensors in 
other areas both inside and outside of the substation. 
Predictive analytics, health indices and scheduling tools 
make it more manageable to deal with the huge amounts 
of data that come from deployed sensors.

Underground system monitoring, for example, is an 
application that is gaining interest among utilities. 
Utilities have little or no visibility of the components in 
their underground system until an outage occurs. Most 
vaults are not monitored and have neither communications 
nor power sources available. In many areas, underground 
vaults are prone to flooding, which can lead to advanced 
aging of the system insulation, joints and splices. 
Providing the utility with online information on the health 
of the system will help them to find and fix faults before 
an unplanned outage occurs. With new, low-power sensors 
and communications technology, it is possible to harvest 
small amounts of power from the underground vault or to 
power the sensors from a long-life battery.

Summary

Sensors are continuously evolving; becoming more 
sophisticated, smaller, less expensive and with improved 
networking capabilities. These technological advances 
now allow remote and online gathering of data that used 
to be done manually. The flow of data coming from sensors 
in the field can now be used to predict problems with 
critical assets and processes and thus prevent unplanned 
outages.  All these measurements that once required 
manual data gathering can now be obtained periodically 
and automatically by a monitoring system. The data can 
be analyzed to recognize patterns that can predict when 
a component must be replaced.  

The decreasing cost and size of sensing and monitoring 
equipment mean the return on investment can be realized 
sooner with the advancing technology. Sensors can be 
used in a wider range of applications such as overhead 
lines and underground systems that previously were too 
expensive to monitor. As increasing numbers of sensors 
become deployed the electric power system will become 
more reliable, and utilities will be able to use maintenance 
resources more efficiently.
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Reliability is sort of like an onion in that it has one over-
arching concept with many layers. Energy professionals 
are bombarded with thousands of “reliability” messages  
every day: industry indexes, customer-satisfaction  
reports, and even public-policy debates that also include 
resiliency in the discussion. It’s no wonder they often  
define reliability differently. 

To cut through the noise, a global provider of equipment 
and services for electric power systems reached out 
directly to those that purchase power – utility customers. 
More specifically, these were Commercial & Industrial 
(C&I) customers who rely on electricity to provide their 
products or services and would be in the responsible 
position to act on their own to find reliable alternatives if 
there were service gaps.

For its research, the company partnered with Frost 
and Sullivan to publish the first “State of Commercial & 
Industrial Power Reliability” report. C&I facilities and 
energy managers were surveyed across the United States 
to gather their perspectives on power reliability and their 
future energy needs. 

The respondents’ companies average $4 billion in revenue 
and make up the majority of metered income for the 
utilities serving them. If the grid isn’t working for them, the 
company believed it’s important the industry understands 
their needs to help shape the grid of the future. 

They sorted the respondents into five major sectors: 
Manufacturing, Data Centers, Healthcare, Small Franchise, 
and Education. With more than 250 respondents, they 
had a statistically significant sample that accurately 
portrayed the industry’s current conditions. 

First, they looked to gauge the current experiences C&I 
customers have with power reliability. Nearly half of those 
surveyed experienced an outage at least once a year, with 
another 21 percent experiencing an outage at least once 
a month. When it came to duration, more than a quarter of 
participants said their outages lasted more than an hour. 
Another 41  percent experienced outages between five 
and 59 minutes. Further results can be seen in Chart 1. 

An interesting takeaway was the frequency of outages. 
When average power users are at home, everyone tolerates 
outages differently. But most users would logically expect 
the industrial and medical complexes up the road from  
to have better service than their residential neighbors. 
For hospitals, for example, lives could depend on it. 

Many of the C&I customers surveyed were typically 
in locations on the grid that result in better power 
service than the average residential area. Knowing this, 
experiencing an outage per month is interesting because 
one would expect these companies to be on a higher 
hierarchy of energy service.  

Discovering  
the Truth 

about C&I Power Reliability

By Jerry Yakel 
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As part of its research, the company also looked deeper 
into each participant’s worst outage. Most of the worst 
outages these C&I customers experienced lasted an hour 
or more. Power outages affect business in many ways, 
and most involve unplanned expenses or other costs. 
Our survey found that 18 percent of C&I customers 
experienced a financial impact of $100,000 or more 
from their worst power outage in 2017, and 19 percent 
sustained costs of $50,000 or more. 

While the survey report does not directly correlate costs 
to cause, typically, financial loss fell in line with other 
study results. Not every C&I customer surveyed reported 
a financial loss caused by an outage, but facilities can, 
and should, use this information to help justify action to 
limit future outages. 

To this point, all the results could be verified and proven 
against utility records, but the company wanted to 
understand more of the frustration and satisfaction that 
the participants felt with their power provider’s reliability. 

When asked, 52 percent of respondents stated they were 
not fully satisfied with their power provider’s reliability. 
This suggests respondents hold greater expectations 
for their providers. While Healthcare experienced 
significantly fewer and shorter outages than did other 
segments, the sector led the pack in dissatisfaction. This 
brings us back to those reliability anecdotes we have 
all heard. If a midsize manufacturer loses power, it will 

likely result in a significant cost and potential delays in 
productivity. 

Further, the survey uncovered C&I customers’ thoughts 
on key areas of improvement for their power providers 
in terms of reliability. Overwhelmingly, respondents said 
they would like their power providers to have a long-term 
view: greater reliability in poor weather, increased use 
of smart automation, lower prices, increased renewable 
generation, and an improved ability to address and fix 
problems quicker than the current standard dictates. 

As C&I customers plan for future growth, they seek 
long-term partnerships with their power providers, and 
this requires their provider to grow with them and adapt 
to meet their power demands. Indeed, C&I customers 
have plans for long-term success, so they value power 
providers having clear, long-term strategies to update 
their infrastructure to address customer needs. As a 
result, when power providers invest in grid hardening 
and modernization, they are simultaneously solidifying 
customer retention and improving satisfaction. 

On the flip side, the most common reason for C&I 
customer dissatisfaction with their energy provider was 
the financial impact to the business. Following that, the 
common rationale for dissatisfaction with reliability was 
too many outages with unpredictable timing. Storms 
aside, these customers require a high level of reliability 
to continue operations within their business. 

CHART 1 
U.S. C&I OUTRAGE FREQUENCY, BY INDUSTRY, 2017

44    EET&D Magazine July/August 2018



they don’t want to pay premiums for their power, many 
have funds allocated for guaranteeing their power 
reliability on their own. 

Nearly a quarter of respondents spend $50,000 or more 
per year on improving their power reliability, independent 
from their power provider. While they don’t want to pay 
a premium, that they are willing to allocate these funds 
suggests power reliability is a true priority concern for 
their businesses. 

Knowing so many C&I customers value their reliability, it’s 
not surprising 35  percent of respondents indicated they 
own their own alternative energy sources, such as on-site 
generation, or battery energy storage systems. Another 
25  percent indicated they own these solutions and plan  
to expand on them to continue to meet their needs. 

Not surprisingly, Data Center respondents on average,  
57 percent said they own alternative energy sources, and 
43  percent said they plan to expand on those solutions. 
But it is interesting to see majorities in other sectors 
trending towards the data center and health care sectors 
when it comes to proactive reliability strategies.

Should the local utility offer premium power? When  
asked, 62 percent of respondents said yes. But what  
is premium power?  

As noted earlier, C&I customers often face a financial 
impact stemming from each outage they experience, but 
that cost comes in many different forms. And it’s not just 
loss of productivity or delays in shipping. If a C&I customer 
has back-up power, a cost is associated with moving from 
grid power to back-up power. 

As every business can confirm, customer satisfaction 
is incredibly important. But when the lights go out, that 
satisfaction, especially in the Healthcare and Education 
sectors, is greatly affected. Additional impacts can be 
seen in Chart 2.

The results clearly show C&I customers are looking for 
improvements from their power providers, but some have 
taken increasing power reliability into their own hands. 
While most respondents believe power providers should 
be held responsible for providing reliable power, without 
interruption, more than half indicated a willingness to 
seek options to improve power reliability outside of what 
their current power provider offers, as shown in Chart 3.

Data Centers may be an obvious example, but they 
represent a good cross-check of the survey results. Data 
Center operators have long held that reliable power is a 
major requirement for their business model, and they 
often have held a belief that procuring their own power 
solutions is the best way to guarantee the reliability they 
require. Ironically, despite most respondents indicating 

CHART 2 
U.S. C&I IMPACTS BECAUSE OF THE POWER OUTAGES, 2017
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Overall conclusions from the survey results point out 
that, although most C&I customers initially claimed to 
be content with their power reliability, their behaviors 
and concerns indicated otherwise–exposing that 
power reliability is a concern for their business. More 
importantly, 71 percent of the respondents own, or plan 
to develop, alternative energy sources to supplement 
their existing provider. 

The study also uncovered that customer satisfaction is 
the acceptance of the status quo, when in reality, C&I 
customers need services with higher performance and 
future-proofing technologies. 

Reliability demands aren’t going away. In fact, they will 
likely increase as load complexity also rises. Today’s grid 
can no longer meet our demand and reliability needs. 
With C&I customers voicing their concern, this may be the 
catalyst for change our grid so desperately needs. 
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• �72 percent of respondents agreed or somewhat 
agreed the bar for reliability should be raised to 
include loss of generation. 

• �67 percent of respondents agreed or somewhat 
agreed the bar for reliability should be raised to 
include major weather events. 	

• �67 percent of respondents agreed or somewhat 
agreed the bar for reliability should be raised to 
include outages lasting less than five minutes, and 80 
percent of those respondents agreed the bar should 
be raised further to include outages lasting less than 
one minute. 

Why should the bar be raised? When asked, customers 
explained that outages are simply too disruptive and costly 
to their business, in line with earlier findings. The costs 
these customers incur from outages are large and growing. 

CHART 3 
U.S. C&I CUSTOMER’S REVIEW ABOUT POWER PROVIDERS, BY INDUSTRY, 2017

Full results from this report can be found at www.sand.com/CI.
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There is nary a day that passes that the risk of, or worse 
yet the perpetration of, a cyber-attack doesn’t play out 
across the headlines.  It is no surprise then that the 
recently released 2018 BRIDGE Index™ Survey on Grid 
Security revealed that utility operations professionals 
across IT and OT rated the changing cybersecurity threat 
landscape as having the biggest impact on operations.  In 
fact, so great the concern, it ranked twice as high as all 
other major industry shakeups, including critical employee 
retirements, and nearly four times as high as the impact 
from the emergence of distributed energy resources.  

The concern is well founded. Hackers are organized, 
well-funded and are not restricted in their thoughts or 
techniques; neither do they have to abide by laws. This 
gives them a significant advantage over the good guys 
who are trying to protect the real-time operations of our 
power grid while managing their ‘day job’. In addition, new 
technologies, such as those driven by grid modernization, 
and the ever-changing regulations, make it even harder to 
stay ahead of the hackers. 

With the odds seemingly stacked unfavorably against the 
utilities, inspiration may be found in the history books. 
Faced with defeating a superior enemy, many a leader has 
credited the ability to creatively out-think one’s enemy as 
the turning point to their success.  Leveraging this lesson, 
utilities must shift from a compliance first approach that 
places them in a reactive position.  Instead, utilities must 
outthink their would-be enemies by developing a strategic 
approach that addresses both compliance and security on 
a holistic, ongoing basis.  

History and Today

Recent developments show that bad actors, some with 
the support of foreign governments, continually seek 
new areas of access. While NERC-CIP standards are 
ever improving, unfortunately so too are the techniques 
of these would-be hackers whose goal is to undermine 
the grid.  Considering this, it is not sufficient for utility 
organizations to continue as they have been. For example, 
compliance driven security measures such as providing 
employees training on how to secure laptops, thumb 
drives and physical facilities such as substations or 
control centers, will not alone ensure the safety of the 
national power grid.  What’s needed is an overarching 
flexible security strategy that encompasses a series of 
foundational steps evolving as needed to protect the 
real-time operations of the grid.

A foreshadowing of what’s likely to happen if we remain 
on our current path, occurred in December 2015, in an 
overseas grid control center where operators watched 
helplessly as their cursors moved across their computer 
displays, clicking substations offline. They frantically 
struggled to retake control until being involuntarily logged 
out. By the time the cyber-attack ended, three stations 
were seized and over 225,000 electricity customers lost 
power. The hackers also shut down the three centers’ 
uninterruptible power supplies (UPS), leaving even the 
operators themselves in the dark.  

Utilities Increasingly 
Concerned About  
Security Threats 

Need to Outthink the Enemy

By Richard Jones
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In March 15, 2018 headlines announced that Russia had 
infiltrated the U.S. Power Grid based on a joint report 
from FBI and Department of Homeland Security (DHS) 
report claiming Russian hackers had gained access to 
computers collecting sensitive data including passwords, 
logins, and information about energy generation.  

The financial impact of similar kinds of attacks in the 
U.S., rose to $5 billion in 2017 and the monthly attack 
rate in 2017 was 10 times the rate of attacks in 2016.

The U.S. power grid is one of the 16 critical infrastructure 
sectors monitored by the DHS as essential to our nation’s 
well-being, and is naturally considered a high-value 
target to those that seek to harm the U.S.  According 
to an IBM report (Year in Review: How Did the Cyber 
Threat Landscape Change in 2017), “dozens of U.S. 
power companies were compromised in 2017, with some 
attacks causing shutdowns and disruption of distribution.  
Attackers took over systems that controlled valves, pipes 
and conveyor belts in what may have been experimental 
activities or mere displays of what they could accomplish 
with a full-scale attack.”

You Can’t Afford to Wait. You Can’t Afford  
to Act, Either

The nature of the utility business is continually evolving. 
Distributed Generation at the Grid Edge is becoming 
the norm as well as development of distributed energy 
resource management systems that connect consumers 
into a utility’s grid management system. While there are 
many benefits to these changes, it also broadens the 
attack surface for threats to the power grid.  

Almost five years ago, Louise Downing and James Polson 
warned in the article, “Hackers Find Open Back Door to 
Power Grid with Renewables,” published by Bloomberg 
Business, that “the communication networks and software 
that link green energy sources to the grid (as well as the 
electronic meters) that send real time power usage to 
consumers and utilities, are providing new back-door entry 
paths for computer hackers to raise havoc with the grid.”  

There are many governing bodies and even more rules and 
regulations that are trying to help address these types 
of risks. And while this has helped, the bar is not being 
set high enough or measures deployed fast enough. This 
is complicated by the fact that for the majority of those 
who work in utility companies, their time available for 
strategic security and compliance thinking or actions is 
very limited. Even those whose primary responsibilities 
are security and compliance find themselves in tactical 
response mode more than 90% of their time. 

Given the challenges and the limited resources to solve 
this problem, is it hopeless? Simply put, no! While there is 
no silver bullet to providing security, there are concrete 
strategies and actions that can be taken by utility 
organizations to reduce the risk. It is critical to note that 
this isn’t a discreet, one-time task. In the same manner as 
utilities continue to address safety issues, security must 
be managed on a continuum basis. In fact, security should 
be a series of flexing strategies with adaptive focus and 
ongoing tasks that impact every employee, supplier, 
process and technology. This is the only true design to 
reduce the risk of compromise for the power grid.

WORLDWIDE CYBER INCIDENTS TIMELINE

2003
Slammer worm crashed 
Ohio nuke plant network

2007
Stuxnet virus resulting in 

equipment damage in Iran

2011
Aramco Shamoon Virus

2013
Connecticut utilities hacked

Attackers compromise a NY  
Dam’s command and control 

system using a cellular modern

Dragonfly infested utilities  
in US and Europe with  

Oldrea/HAVEX malware

2015
Connecticut utilities hacked

German steel mill hacked, 
equipment destroyed

2018
US-CERT Alert TA 18-0741 

Russian government cyber activity 
targeting energy and other critical 

infrastructure sectors

Aurora Generator Test where 
a few lines of code brought 

down a generator
2008
Attackers caused pipeline 
exposition inTurkey

2012
US utility’s ICS infected  
with Mariposa virus via  
USB drive from technician

2014
Calpine Corp – Power Plant 
designs and system passwords 
hacked by contractor

2016
Ukraine 2 Targeted ICS malware 
attacks transmission facility: 
power outrage for 200,00+ 
customers

Israel’s Electricity Authority 
compromised by phishing attack

Credit: BRIDGE Energy Group
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Why Change Now?

In summary, there are four primary drivers  
of the need to act now:

1.  �Exponentially more risks - Collectively as an industry, 
we have broadened the cyber-attack surface all the 
way to the home. The intelligent electronic devices 
(IEDs) inside the customer dwelling are, in many cases, 
not under the direct control of the utility. And as the 
grid’s edge becomes increasingly populated with these 
IEDs such as inverters, grid controllers, battery control 
devices and more, the types, forms and numbers of 
vulnerabilities utilities are dealing with will continue 
to multiply.

2.  �Increasingly dynamic threats - As an industry, we are 
increasingly aware of advances in the development of 
malware targeted at our SCADA / EMS (and other ICS) 
systems and perhaps even more frightening, is the 
vulnerability that the supply-chain of these systems 
represents. This was highlighted by the January 2018 
DHS announcement describing Russian government 
cyber hackers’ activities using the supply-chain vector 
to conduct network reconnaissance, move laterally 
and then collect information about Industrial Control 
Systems (ICS). 

3.  �Compliance first focus gives hackers the advantage - 
The utilities’ response has been to solve the immediate 
problems. Point-solutions and reactive activities 
abound. Compliance requirements are addressed with 
heavy employee burdens driven by repetitive, yet 
knowledge-based tasks. Security threats and alerts 
are often met with stop-gap measures and solutions. 
When strategic capabilities are deployed, the number 
of stakeholders and the incredibly federated models 
for disbursement of accountability, resulting in a 
lack of effectiveness and efficiencies and increased 
employee burden.

4.  �Increasing security and compliance costs - According 
to the recent 2018 Grid Security Survey, more than 47 
percent of the respondents have a major compliance 
project planned in the next 24 Months. Clearly, CIP 
Compliance expenditures continue to increase. After 
more than10 years of CIP Compliance, it is surprising 
that utilities have not yet fully assimilated compliance 
concepts into their cybersecurity programs to reduce 
costs and exposure to change. Utilities routinely 
declare that they cannot afford CIP+, but they can 
and should adopt strategic cybersecurity policies that 
drive sustainable compliance solutions.

To Win Long-Term, More Strategic Thinking is Needed

The 2018 Grid Security Survey also revealed that utilities 
are still concerned about the lack of IT/OT alignment, 
compliance burdens, cybersecurity and the learning curve 
for IT. These concerns take on increasing importance and 
must be addressed for utilities to take full advantage 
of the digital grid. A strategic security and compliance 
approach must be taken to address these concerns and 
proactively address risk and cost. 

Utility leaders must take the following actions:

1.  �Integrate – Assimilate compliance concepts and 
requirements into your security program making 
security and thus – compliance – a strategic element of 
business. You already have “Safety Moments.” It is time 
to introduce “Security Moments” as well. This will raise 
awareness, demonstrate importance and immediately 
drive the enterprise into a more proactive mode in all 
aspects of operations and planning, including budgets, 
resource allocation and accountability.

2.  �Prioritize – Manage both security and associated 
compliance activities using a risk perspective. The 
Grid Security Survey results indicated that more than 
30 percent of respondents did not report on real-time 
operations risk or do it on an ad-hoc basis. However, 
a risk register using a threat risk assessment is 
needed to give adequate insight into the true risk 
to drive prioritization. You should establish and 
leverage objective measures, on-the-ground personnel 
and security expertise, to gain insight into the 
effectiveness of your work. Your program should have 
the ability to flex, repurpose, reorganize and refocus, 
based on changing priorities.

3.  �Drive Continuity – As part of your overarching 
security strategy, effective and continuous action 
for compliance is critical. It must also be informed 
through an approach that provides a holistic status 
and understanding of the multitude of interconnected 
activities required. With limited resources to tap and 
budget demands at an all-time high, this strategic 
approach requires a creative solution that considers the 
impact on your people, makes use of your established 
processes and in-place technologies, reduces audit 
preparation time and drives proactive, not reactive 
actions. In compliance language, this means not only 
understanding what compliance state you are in today 
but also having a certain level of assurance as to 
whether you will be compliant tomorrow or are ready 
for the audit next year.  
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Outstanding performance, intelligent patented features and low power 
consumption make the VS-15NP160 the ideal solution in the professional 
control room market.

The stunning performance of Mitsubishi’s direct view LED makes it the 
perfect choice for large scale control rooms or areas where high ambient 
light is a challenge. Specially designed 3-in-1 SMD (RGB) LED packages 

THE MITSUBISHI ELECTRIC DIRECT VIEW LED IS A HD INDOOR EXCLUSIVE LED DISPLAY WITH A 1.5MM NARROW PIXEL PITCH, 
CREATING A SEAMLESS DISPLAY WALL WITH A WIDE VIEWING ANGLE IN CRYSTAL-CLEAR DETAIL.

MITSUBISHI ELECTRIC ORIGINAL
TECHNOLOGY FEATURES:

deliver up to 800 cd/m² brightness with excellent contrast and 100,000 
hour lifespan which make it perfectly suited to control room roles where 
long lifespan and total reliability are critical requirements.

Designed and made in Japan to meet the highest standards demanded by 
24/7 command and control applications. Perfect for all your government 
projects.

*Images shown are for illustration purposes only.
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noise in compressed videos.
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THE MITSUBISHI ELECTRIC DIRECT VIEW LED IS A HD INDOOR EXCLUSIVE LED DISPLAY WITH A 1.5MM NARROW PIXEL PITCH, 
CREATING A SEAMLESS DISPLAY WALL WITH A WIDE VIEWING ANGLE IN CRYSTAL-CLEAR DETAIL.

MITSUBISHI ELECTRIC ORIGINAL
TECHNOLOGY FEATURES:

deliver up to 800 cd/m² brightness with excellent contrast and 100,000 
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Designed and made in Japan to meet the highest standards demanded by 
24/7 command and control applications. Perfect for all your government 
projects.

*Images shown are for illustration purposes only.

NATURAL COLOR MATRIX
Natural Color Matrix system 
enhances picture quality to 
achieve an exceptionally 
wide color reproduction 
range by controlling 
red-green-blue and also 
cyan-yellow-magenta.Before After

Natural Color Matrix system 
enhances picture quality to 
achieve an exceptionally 
wide color reproduction 
range by controlling 
red-green-blue and also 

DYNAMIC GAMMA W/ 2-DIMENSIONAL 
NOISE REDUCTION

Dynamic Gamma Management 
improves the contrast ratio in 
darker images with a patented  
2-Dimensional Noise Reduction 
system to help lower visible 
noise in compressed videos.

Before After

Dynamic Gamma Management 
improves the contrast ratio in 
darker images with a patented  
2-Dimensional Noise Reduction
system to help lower visible 
noise in compressed videos.

The Anti-Burn-In feature 
prevents variations in 
luminance and chromacity 
where static graphics are 
displayed for long periods of 
time, extending the LEDs 
operational lifetime.

ANTI-BURN-IN

Burn-In E�ect w/ Anti-Burn-In
Compensation

202 214

201 205

Idle
Set
Occupied

Point Id
Track Id
Signal Id
Train Id

207 209

204202

S5S3

S7

S1

S4

S2

S0

23A

23B

25A

26A

26B

24A

2135634

3367108

26B
207
S3
5634

PLATFORM A

PLATFORM B
202 214

201 205

Idle
Set
Occupied

Point Id
Track Id
Signal Id
Train Id

207 209

204202

S5S3

S7

S1

S4

S2

S0

23A

23B

25A

26A

26B

24A

2135634

3367108

26B
207
S3
5634

PLATFORM A

PLATFORM B

Active power peak saving 
function detects image 
brightness and adjusts the 
power output accordingly to 
optimize power consumption 
and reduce operator 
eye-fatigue.

INTELLIGENT POWER CONTROL

THE FUTURE OF TECHNOLOGY.

UPGRADE YOUR VIDEO DISPLAY WALLS TODAY!

THE MITSUBISHI ELECTRIC DIRECT VIEW LED IS A HD INDOOR EXCLUSIVE LED DISPLAY WITH A 1.5MM NARROW PIXEL PITCH, 
CREATING A SEAMLESS DISPLAY WALL WITH A WIDE VIEWING ANGLE IN CRYSTAL-CLEAR DETAIL.

THE FUTURE OF TECHNOLOGY.

TAA
COMPLIANT MADE IN

QUALITY

JAPAN

5
YEAR
55
YEAR

WARRANTY
VS-15NP160

DIRECT VIEW LED VS-15NP160 

www.mitsubishi-displaywall.com
TOLL FREE  888.307.0309

www.mitsubishielectric.ca
PHONE  905.475.7728

C

M

Y

CM

MY

CY

CMY

K
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Conclusion

Last month’s announcement by NERC of their findings of 
cyber breach against a WECC utility and the subsequent 
assessment of a $2.7 million fine again highlights what 
is on the line for utilities, customers, and shareholders. 
As consumer expectations evolve and advanced grid 
management schemes become a reality, operating 
the U.S. power grid in a secure and compliant manner 
means considering associated Internet-of-Things (IoT) 
connectivity and other open communication networks.  
It doesn’t take much imagination to understand that this 
is increasing the potential for a cyber-attack that might 
easily cripple a broad swath of the U.S. economy. 

While regulations will continue to evolve, raising the 
preparedness of the industry as a whole should be the 
focus. As such, these regulations cannot match the pace 
of the increasing sophistication of the threats and the 
focus of the bad-guys. Utilities cannot rely on compliance 
with standards as their security strategy. Cybersecurity 
strategies and their associated compliance requirements 
are critical business elements, and not just an IT 
issue.  There is no mystique to good security! Through 
simplifying programs, prioritizing actions based on risk 
and internalizing the need for continuous vigilance and 
actions, we can and will meet the security challenges of 
the future. 

About THE AUTHOR: 
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leader in Cybersecurity, NERC CIP and general utility regulatory compliance and 
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Hospital  
Energy Use:   
 Taking  
 Advantage  
of Energy  
Efficiency
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Peter Fairbanks

According to the U.S. Department of Energy, healthcare is one of the top five 
energy-consuming building categories and accounts for nine percent of energy use 
in commercial buildings. With utility bills making up an average of 1.4 percent of a 
hospital’s operating revenue, hospitals in the U.S spend about $8.3 billion total on 
energy costs each year. The impact of these energy costs on an individual hospital 
is huge. For example, a 200,000 square foot, 50-bed facility spends about $13,600  
per bed on energy costs, equaling about $680,000 each year.

Electricity is the major energy cost for all commercial buildings and lighting is the 
largest single use of electricity. With this amount of money being spent on energy 
costs in general, and electricity specifically, it’s no surprise that hospital owners and 
managers target lighting when looking to improve energy efficiency and reduce costs. 
Healthcare is a unique business model, as the amount providers can charge patients is 
controlled by government regulations and insurance company reimbursement rates. 
They cannot simply raise their rates as expenses increase, meaning that rising or 
unchecked energy costs can threaten the financial health of hospitals or even create 
a situation where patient care is compromised by budgetary constraints.

In addition to the direct financial savings, improving existing lighting benefits the 
overall hospital environment – such as improving the mood of patients and creating 
a more comfortable and safer environment for staff. The money that is directly saved 
from reduced energy costs is a resource that can be diverted back into the institution 
for investments in improving patient care or updating other areas of the campus  
or facilities.   



Understanding Hospital Energy Use

In addition to the cost of energy, many healthcare facilities 
simply do not operate as efficiently as possible because 
of the different systems in use. Because many hospitals 
and healthcare campuses are the result of buildings and 
additions made over the span of many years, quite often 
systems and resources are outdated and inefficient 
and not integrated with each other. As some areas are 
updated, with a new HVAC system or new and more energy-
efficient lighting, for example, others remain outdated 
and use energy inefficiently. Facilities managers then 
must navigate multiple types of equipment and multiple 
building management systems to optimize operations.

To overcome this challenge and mitigate the financial risk, 
hospitals are looking to outside consultants to help them 
navigate all their options. The initial step for any project 
designed to increase energy efficiency is an energy audit. 
This gives the hospital a clear picture of existing systems, 
how they are used, how they do or don’t work together, 
and how the always-on nature of the facilities impacts 
energy use. Once there is a baseline understanding of 
systems and a picture of energy use, hospitals can then 
look to solutions like replacing outdated equipment, 
integrating systems like HVAC, and upgrading the building 
management and control systems.

While the path forward may be clear after an energy audit 
and there are great benefits to upgrading energy systems 
and retrofitting lighting fixtures, making these updates 
is not a simple fix for hospitals and other healthcare 
facilities. They present unique challenges to anyone 
wanting to accomplish a campus- or system-wide update 
– the buildings are continuously occupied, security of 
facilities and patient confidentiality is a critical concern, 
and there are sterilization and cleanliness protocols that 
must be adhered to.

Challenges Working with Hospital Facilities

It can be difficult for owners and managers to get 
approval for this kind of project, due to the fear of 
disrupting operations. Hospitals are a unique environment 
for anyone, internal staff or outside consultants, to 
make large-scale system changes or energy efficiency 
upgrades. In addition, hospitals are bound by the Health 
Insurance Portability and Accountability Act of 1996 
(HIPAA), which ensures the privacy and confidentiality of 
patient information. Any contractors working in a hospital 
environment, especially in patient areas, must comply 
with this law. So any energy efficiency updates must be 
done with the utmost attention to protecting patients and 
their privacy and without compromising care. There are 
three major challenges that hospitals face for projects 
like these:

• �24/7 environment: Because hospitals cannot  
shut down, any hospital-wide projects must  
minimize the impact on patients and staff  
and ensure constant uptime for electricity  
and all hospital systems. 

• �Health and contamination concerns: Anyone  
working on hospital-wide projects, especially  
those that require they work in patient rooms  
or sensitive areas like operating rooms, must  
be healthy and workers must take special  
precautions to protect sensitive spaces.

• �Non-integrated facilities: Many hospitals  
are built over time and with multiple buildings  
and systems that are not integrated, creating a 
mishmash of fixtures, equipment, management 
systems, and documentation.

Best Practices for Hospital Energy Upgrades

With the proper attention to details, it is possible for energy 
efficiency projects, like a lighting retrofit, to be conducted 
without threatening the power supply or compromising 
patient care. When energy consultants follow best practices 
for the industry, they can achieve success.
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Scheduling and managing the site. 

• �To address the issue of around the clock operations, 
anyone working on an energy efficiency project  
in a hospital or healthcare facility must create  
a detailed schedule. This includes working on  
upgrades only in areas when it will not disrupt  
daily activities. For example, no one is allowed  
to do this type of infrastructure work in occupied 
patient rooms, and any work in unoccupied rooms  
must be coordinated with the nursing staff and  
the hospital’s facilities team.

• �Contractors must schedule time to do the work  
in operating rooms and other sensitive areas,  
like laboratories, which will need to be cleaned  
and sterilized after the work is complete.

• �In addition to scheduling, managing the worksite  
is more critical due to cleanliness and infection 
control requirements in healthcare facilities.  
This requires being creative about finding staging 
areas and space to store materials and coordinating 
with staff to ensure that the materials and work  
do not compromise patient health and care.

Health and contamination practices. 

• �Working in hospitals and other healthcare facilities 
requires protections and practices outside the 
norm for most energy efficiency projects. To make 
sure that the project is as safe as possible, energy 
efficiency contractors must work closely with the 
facility’s infection control department and follow 
their recommendations about how to ensure that the 
workers and materials do not contaminate sensitive 
areas or put patients at risk. This includes one simple 
step—ensuring that workers have received their flu 
shots, so they do no infect patients.
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• �These protections also include extra precautions 
such as using containment carts to collect dust while 
working. This can be time-consuming and costly, but 
it is the only way to ensure that dust from the project 
does not spread to patient rooms or contaminate other 
sensitive areas in the facility.

Integrating systems. 

At almost every hospital, large-scale projects across the 
campus will encounter systems, equipment, and fixtures 
that are dissimilar and not integrated with each other. Any 
project that touches on these systems is an opportunity 
to install a more uniform and compatible set of equipment 
and fixtures, integrate the existing and new systems and 
develop common controls to increase energy efficiency 
and make it easier for the facilities team to operate more 
effectively.

Expert energy efficiency consultants know how to address 
these unique challenges in healthcare environments. 
They also know how to choose the project equipment 
and lighting fixtures for a lighting upgrade job – such 
as ensuring proper lumen output, controls, and color 
temperature for each location and type of room – as well 
as knowing how to identify other opportunities to improve 
energy efficiency, such as upgrading HVAC systems and 
cooling and refrigeration equipment.

As non-profit institutions, most hospitals cannot take 
advantage of tax incentives for energy efficiency projects. 
However, they are often eligible for rebates or special 
incentives from their local utility provider or their state 
or local government. Energy efficiency consultants know 
how to find these incentives and will work to ensure that 
healthcare facilities optimize their energy use and costs 
in every way possible. The results of a well-implemented 
energy efficiency project are financial savings for 
institutions, improved and safer building environments, 
and more comfortable facilities for patients and staff.
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Nearly 175 years after America’s first wooden utility poles were installed to carry 
telegraph wires from Washington, D.C. to Baltimore, they have become a classic 
element of the American landscape. Today, an estimated 185 million utility poles 
carry telephone and electrical lines along the nation’s highways and byways, 
powering homes and businesses both urban and rural. 

However, an average of 2.5 million of the roughly 130 million poles made from wood 
need to be replaced each year due to loss from age, rot, decay and, in the most high-
impact instances, weather events. 

And when it comes to storm zones, which endure an estimated $18-33 billion in 
damage annually, the economic impact of downed poles is far greater than just the 
cost of infrastructure replacement. Wide-scale grid failures impede the movement of 
manufactured goods, leading to residual losses of critical food and pharmaceuticals. 

These outages immediately halt economic activity through the loss of mass transit, 
traffic lights, electronic tolling stations, and retail cash registers. They also raise 
recovery costs related to mobilization, backup power provision, and temporary 
housing. To make matters worse, the frequency and costs of storms are on the rise.    

According to a 2013 White House Report, Economic Benefits of Increasing Electric 
Grid Resilience to Weather Outages, storms in recent years have resulted in more 
widespread damage and a higher cost of recovery (averaging $40-75 billion per year) 
than those of the 1900s. Looking at power outages specifically, a recent report from 
the Lawrence Berkeley National Laboratory, Assessing Changes in Reliability of 
U.S. Electric Power System, found that customers have experienced a 260 percent 
increase in outage duration from major weather events over the last 15 years.  



Recent natural disasters have vindicated these trends. 
Hurricane Harvey, for example, destroyed 5,000 wooden 
utility poles and left 250,000+ people powerless for 
numerous days in August 2017, inflicting a record-setting 
$125 billion in damage. One month later, Hurricane Maria 
brought down 80 percent of Puerto Rico’s wooden poles 
and caused an island-wide power and communication 
blackout that lasted for weeks. 

Given these facts and figures, it’s no surprise that 
some regions that regularly experience storms or other 
weather events have begun to take proactive action to 
prevent future damage. The California Public Utilities 
Commission, for example, conducted a study of the failure 
rate of the state’s entire pole population in response to 
recurring wind storms. After estimating that nearly 19 
percent of its 1.4 million poles were prone to failure, 
the Commission announced that it would accelerate 
inspection to 250,000 poles per year and would replace 
35,000 poles per year – an unprecedented action that 
suggests proactive pole replacement will accelerate in 
the future. 

The all-important question is what type of poles federal, 
state, and local utilities should choose to replace the 
wooden poles whose eventual, or sudden, failure is 
inevitable.

And when it comes to choosing the most storm-resistant 
poles, an increasingly attractive – and, if performance is 
an indicator, well-founded – answer is composite poles: 
poles made from two or more materials that, when 
combined, produce a stronger and better material that 
offer lighter weight, corrosion resistance, versatility, and 
overall cost-effectiveness. A litany of recent evidence 
has exhibited the benefits of these qualities in storm 
zones across the continent. The Comisión Federal de 
Electricidad (CFE) – Mexico’s national utility, for example, 
decided to replace every fifth pole with a composite 
pole in the Baja Peninsula in October 2012 to harden its 
distribution lines. When Hurricane Odile and its 125-mph 
winds struck in September  2014, these fortified lines 
were the only ones left standing on the entire peninsula. 
Similarly, the 450  composite poles installed in the 
Grand Bahama in 2009 have withstood major hurricanes 
including Irene and Matthew, which took down 2,700  wood 
poles in 2016. There are plenty of stateside statistics as 
well, as Hurricane Matthew and the 100-Year Ice Storm 
destroyed 2,700 and 1,600  wooden poles, respectively, 
in October  2016 and January  2009, while the composite 
poles in Florida and Texas were left unscathed.

LIFE CYCLE COST ANALYSIS

Source: “Cycle Assessment of Composite vs. Ceramic Transmission Insulator (Part 1) And of Composite vs. Wood Utility Pole (Part 2)”, Daniel 
Mays, John Xu, Ryan Powanda, Sara Timtim, Stanford, 2009 
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But the reasons for installing composites, either 
proactively or post-storm, goes far beyond these specific 
anecdotal instances. For starters, the utility industry’s 
acceptance of fiber reinforced polymer (FRP) composites 
is growing each year. The Institute of Electrical and 
Electronics Engineers (IEEE), which publishes the 
National Electrical Safety Code, now officially recognizes 
FRP poles and crossarms in its utility industry codes. The 
American Society of Civil Engineers (ASCE) 111 Design 
Guide, Reliability Based Design of Utility Structures, now 
includes considerations for composite pole structures; 
and an ASCE committee is working on a revised Manual of 
Practice for FRP Utility Structures. On the federal side, 
USDA’s Rural Utilities Service has recently developed 

an approval document for co-op borrowers wishing to 
purchase composite distribution poles, and FEMA has 
officially approved them for storm rebuild in the U.S. 
Virgin Islands, another area severely impacted by wooden 
pole failure. 

This wide acceptance is due to composites’ strength and 
durability when compared to wood poles. It’s important 
to note wood poles were made from long-standing, 
dense, resilient hardwoods when first introduced in the 
19th century but are now made from less robust, shorter-
lived timbers harvested from rapid-growth tree farms. 
Empirical testing illustrates this stark difference: one 
recent study found that wood beams could withstand a 
3,109 lb ultimate load versus a 4,436 lb load for composite 
beams, while observation of in-ground poles has 
demonstrated that composite poles last approximately 
twice as long (60-80  years vs. 20-40  years) due to their 
resistance to rot, fire, corrosion, woodpeckers, and bugs. 

Environmentally speaking, composite poles are friendlier 
to mother nature than their wooden counterparts. Unlike 
wood poles, which require chemical coatings, composite 
poles are chemically neutral and environmentally inert. 
This means they pose no risk of leaching chemicals into 
drinking water or sensitive habitats such as coastal 
areas, wetlands, and bogs. Composites poles are much 
lighter and easier to install, particularly in remote areas.  
Also, FRP poles require little or no maintenance, further 
reducing the risk of accident or injury.

This reduced need for maintenance, of course, 
contributes to the benefit that federal, state, and local 
utilities care the most about when making long-term 
decisions: reduced costs. As the Life Cycle Cost Analysis 
shows, composite poles’ life expectancy, installation, and 
maintenance costs more than make up for their higher 
purchase price when compared to wood poles. And when 
you add these numbers to costs of storm zone damage 
due to the failure of wood poles, both in the form of poles 
requiring replacement and the economic disruption due 
to power and communication loss, the case for composite 
poles has never been clearer.
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FERC Requires Greater Transparency Regarding RTO/ISO Uplift 
Charges to Enhance Efficiency of Organized Markets

Participants in organized wholesale power markets across the United States have 
long complained about the level of “uplift costs” passed through to them and the  
processes by which such costs are incurred and allocated. Uplift costs are incurred 
when a regional transmission organization (RTO) or independent system operator 
(ISO) has to take out-of-market actions (i.e., operator-initiated commitments of  
resources priced too high to clear the market) to ensure system needs are met 
as a result of the market software’s inability to resolve operational challenges,  
such as unplanned transmission and generation outages, or to maintain adequate  
voltage throughout the system. Uplift costs are charged to market participants  
in various ways, including on the basis of load ratio share and deviations from  
day-ahead schedules. 

To at least begin addressing market participant concerns about uplift, the Federal  
Energy Regulatory Commission (FERC) issued a new rulemaking (Order 844)  
on April 19, 2018. Order 844 will require RTOs and ISOs to begin publishing,  
on a monthly basis, (1) a Zonal Uplift Report showing total uplift payments for each 
transmission zone, broken out by day and uplift category; (2) a Resource-Specific  
Uplift Report showing total uplift payments for each resource; and (3) an Operator- 
Initiated Commitment Report showing, for each operator-initiated commitment,  
the size of the commitment, transmission zone, commitment reason and commitment 
start time.   



Additionally, each RTO and ISO will be required to file 
tariff sheets showing the transmission constraint penalty 
factors used in its market software, the circumstances 
under which those factors can set locational marginal 
prices and any process by which those penalty factors 
can be changed. FERC’s stated rationale for these 
requirements is that increased transparency will help 
market participants tailor their investments in facilities 
and equipment with the needs of the system, as well  
as better understand and suggest changes to RTO/ISO 
uplift and commitment practices, and that such actions 
might ultimately help shift some of the costs of serving 
load out of uplift and into market prices, resulting in a more 
efficient market and lower prices for consumers. As a legal 
matter, FERC’s rulemaking is based on a determination 
that current prices in RTO/ISO-administered markets 
are unjust and unreasonable because they do not reflect 
the efficiencies that can be achieved from the increased 
transparency FERC is requiring. 

Zonal Uplift Report

The Zonal Uplift Report will provide more granular 
information about the location, timing and causes of uplift 
than is currently given to market participants in most of 
the organized markets. FERC has determined that such 
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information should facilitate more informed stakeholder 
discussions in RTO/ISO planning processes, improve the 
ability of market participants to raise concerns regarding 
RTO/ISO uplift payments, and promote cost-effective 
solutions to system needs by allowing market participants 
to make more informed investment decisions. 

The transmission zones used in Zonal Uplift Reports will 
need to correspond with geographic areas that are used 
for the local allocation of charges, such as a load zone that 
is used to settle charges for energy. Understanding that 
a particular category of uplift is concentrated in a limited 
area may provide information to market participants 
about the nature of the reliability need or may inform 
discussions about uplift cost allocation, which could lead 
to more efficient market outcomes in the future.

To safeguard each resource’s commercially sensitive 
energy offer or cost information, RTOs and ISOs will 
be permitted to aggregate transmission zones having 
fewer than four resources with one or more neighboring 
transmission zones until each aggregated zone has 
at least four resources. This report must be posted in 
machine-readable format on a publicly accessible portion 
of the RTO’s/ISO’s website within 20 calendar days of the 
end of each month.

Regional Transmission Organizations (RTO)
Independent System Operator  (ISO)

Source: The Sustainable FERC Project
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Resource-Specific Uplift Report 

The Resource-Specific Uplift Report is intended to 
complement the Zonal Uplift Report by providing more 
granular technology-type and geographic information, 
allowing market participants to identify potential system 
needs at specific locations that may not otherwise be 
revealed through price signals. FERC found that the 
combination of the Zonal Uplift Report and the Resource-
Specific Uplift Report can improve market efficiency  
by providing information signaling where market 
participants should site new resources, transmission 
facilities or demand response. FERC further determined 
that knowing, for example, that uplift is concentrated 
in combustion turbines rather than steam units could 
provide insights into the nature of the system need that  
is being addressed through actions that led to uplift.

The Resource-Specific Uplift Report will contain the 
resource name and total amount of uplift paid in dollars 
aggregated across the month to each resource that 
received uplift payments. To reduce the likelihood that 
the information could be used to harm competition or 
individual market participants, RTOs and ISOs are not 
required to post their Resource-Specific Uplift Reports 
until the 90th calendar day after the end of each month. 
FERC found that any inferred information regarding a 
resource’s offers or costs becomes less likely to be used 
to harm competition or individual market participants 
with the passage of time because fuel prices and other 
market conditions change. 

FERC noted that with the 90-day lag, the report wil be  
released in a season different from that in which the uplift 
was incurred, increasing the likelihood that transient issues 
will be resolved, and thus decreasing the likelihood that any 
deduced resource-specific cost or offer data can be used 
to harm the competition or individual market participants.

Operator-Initiated Commitment Report

The Operator-Initiated Commitment Report will provide 
granular information about the location, timing, causes 
and size of operator-initiated commitments. Specifically, 
this report must list the commitment size, transmission 
zone, commitment reason and commitment start time  
of each operator-initiated commitment, whether manual 
or automated. FERC determined that such information 
would allow stakeholders to better understand the 
connections between system needs and operator actions 
and to make investments in facilities and equipment, 
where most needed by the system, thus potentially 
improving market efficiency. 

An operator-initiated commitment is defined as a 
commitment made after the day-ahead market, for a 
reason other than minimizing the total production costs 
of serving load. Market software may make commitments 
to meet needs for additional supply due to changing 
market conditions or variations from forecast after 
the day-ahead market. These commitments reflect the 
next marginal supply to meet load and minimize total 
production costs and are thus exempt from this reporting 
requirement. On the other hand, some constraints cannot 
be included in market software, and as a result, RTOs/
ISOs are often required to make commitments to address 
reliability considerations that have not been modeled. 
Because these considerations are not included in the 
software, they may not minimize total production costs 
and therefore must be reported in the Operator-Initiated 
Commitment Report.

Commitment reasons must include system-wide capacity, 
constraint management and voltage support. FERC 
dropped its proposed requirement that such report be 
posted within four hours after an operator-initiated 
commitment, finding that such a timeline might place 
an unnecessary burden on some RTOs/ISOs. Instead, 
the rulemaking requires that this report be posted in 
machine-readable format on a publicly accessible portion 
of the RTO’s/ISO’s website as soon as practicable and 
no later than 30 calendar days after the end of each 
month. However, FERC added the requirement that the 
report include the commitment start time in order to 
enable stakeholders to understand system conditions 
surrounding the commitment.

Each RTO/ISO is required to include in its tariff the type 
of zone that it proposes to use in its Operator-Initiat-
ed Commitment Report, explain how the chosen type of 
zone meets the definition of transmission zone adopted 
in the rulemaking, and provide justification for any dif-
ferences between the sets of zones used for this report 
and the Zonal Uplift Report. The rulemaking does not 
require RTOs/ISOs to identify resource names or specific 
constraints in the Operator-Initiated Commitment Report. 
In addition, each RTO/ISO is permitted to propose, upon 
compliance, modifications to the report to avoid disclosing 
information that could be used to harm system security.  
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Transmission Constraint Penalty  
Factor Requirements

Transmission constraint penalty factors are the values at 
which an RTO’s/ISO’s market software will relax the limit 
on a transmission constraint rather than continue to re-
dispatch resources to relieve congestion associated with 
that constraint. FERC found that transmission constraint 
penalty factors have the potential to materially affect 
energy and ancillary services prices, so those factors 
should be included in each RTO/ISO tariff. FERC also 
noted that greater transparency into transmission 
constraint penalty factors will allow market participants 
to understand how an RTO’s/ISO’s actions and practices 
affect clearing prices.

The rulemaking requires that each RTO/ISO file tariff 
sheets showing its transmission constraint penalty 
factor values; the circumstances, if any, under which the 
transmission constraint penalty factors can set locational 
marginal prices; and the procedure, if any, for temporarily 
changing the transmission constraint penalty factor 
values. Thus, if an RTO/ISO currently has the flexibility 
to temporarily override transmission constraint penalty 
factor values, for example, to account for reliability 
concerns, the circumstances under which the factors 
may be changed, and any procedures for doing so must 
be included in the RTO’s/ISO’s tariff. The rulemaking 
also requires that any process for temporarily changing 
transmission constraint penalty factor values must 
provide for notice of the change to market participants as 
soon as practicable.

Uplift Cost Allocation

In its Notice of Proposed Rulemaking (NOPR) that 
preceded this order, FERC proposed to require that each 
RTO/ISO currently allocating the costs of real-time uplift 
to deviations must allocate such real-time uplift costs 
only to those market participants whose transactions 
are reasonably expected to have caused the real-time 
uplift costs. In its rulemaking, however, FERC states 
that it is withdrawing that proposal and declining to 
take generic action on that issue due to comments filed 
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that raised substantial concerns as to how the proposed 
allocation rule would be applied in certain RTOs and 
ISOs in light of the reasons for uplift in those markets, 
and whether certain RTOs and ISOs could reasonably 
implement the proposed uplift cost allocation reforms. 
FERC’s rulemaking backtracked from a number of other 
proposals in its NOPR that would have made the reporting 
requirements more challenging for RTOs and ISOs on 
various grounds, some relating to feasibility and others to 
protection of sensitive information.

Conclusion

Because out-of-market actions and the resulting uplift 
costs are not reflected in market prices, there has been 
an unjust and unreasonable lack of transparency in certain 
of the organized markets concerning these costs and 
the reasons for their incurrence. Out-of-market actions 
can mask system conditions, which, as FERC recognized, 
“limits the ability of competitive electric markets to 
send appropriate price signals to compensate and 
financially encourage investment in resource attributes 
that respond to system needs.” Furthermore, lack of 
transparency concerning both uplift costs and operator-
initiated actions can impair the ability of stakeholders 
to provide valuable input during RTO/ISO transmission 
planning processes and in committees that review RTO/
ISO resource adequacy. While FERC’s decision to punt 
with respect to uplift cost allocation is disappointing, it is 
not surprising, given the difficulties of adopting a generic 
mandate to address an issue so fraught with controversy 
and region-specific differences. Nevertheless, ensuring 
system needs are transparent to market participants is a 
critical first step in finding cost-effective solutions to the 
operational challenges RTOs/ISOs face in ensuring reliable 
operations. The reporting of more granular information 
about uplift and operator-initiated commitments that 
the rulemaking does require will facilitate more efficient 
market entry and planning for the betterment of the 
markets.

The views expressed in this article are those of the 
authors and not necessarily those of BakerHostetler or 
its clients.  
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“Zero-day” attacks may get a lot of attention in the press, but for electric utilities, 
the reality is that more “mundane” threats pose a far greater risk to their operations.

Utilities depend upon industrial control system (ICS) devices, but what is largely 
unknown to this industry is that the majority of these products have significant 
security vulnerabilities embedded within them. To make matters worse, these 
flaws have been well documented by researchers, security companies and the U.S. 
government, so they are public knowledge. They are, what is referred to as, a “known 
vulnerability,” or “n-day.” This means attackers know about them too.

At the 2018 S4X18 cybersecurity conference, an in-depth examination was conducted 
of the ICS devices most commonly used in utility operations to see how widespread 
these known vulnerabilities actually are. This examination found that most of the 
ICS devices made by the world’s leading manufacturers contain a significant number 
of n-day vulnerabilities, which leaves them susceptible to exploitation. Additionally, 
many of these vulnerabilities are considered to be critical in nature, with a CVSS 
score of 7 or higher. This means that if an attacker is able to breach the utility’s 
network and gain access to the ICS, he or she would be able to take partial or total 
control over those devices and the facility’s operations. 

Operators should be reminded of two recent attacks on Ukraine’s power grid, in 
which hackers were able to trigger regional power outages by disabling or subverting  
key ICS functions. By exploiting these latent n-day vulnerabilities in commonly  
used ICS equipment, an attacker could – in theory – pull off a similar attack on the 
U.S. mainland.    



Breaking It Down — What We Found

By analyzing the firmware of widely used ICS devices, it 
has been found that n-days are widespread throughout 
the ICS environment. In fact, most utility operators who 
read this article are likely to have at least some of these 
vulnerabilities inside their own systems. 

In addition to the hundreds of n-day vulnerabilities 
discovered, it was also found that many of them are 
considered “low complexity.” Therefore, it would not be 
difficult for attackers to exploit them if they are able to 
gain access to the utility’s network. For example, in some 
cases, it could take just a few days to a few weeks to 
adapt a discovered n-day into a potential attack. 

It is also important to realize that many of these n-day 
vulnerabilities were not at all recent – in some cases, the 
vulnerabilities date back two years and have remained 
unpatched. 

Specific vulnerabilities against named devices cannot be 
disclosed, since there is a long lead time on ICS patching, 
and this would further aid attackers. However, there is 
one example which can be shared. There is a vulnerability 
in VxWorks which remains unpatched by many top 
manufacturers. In no case was this vulnerability listed 
for the individual ICS products, so vendors may not even 
know these vulnerabilities exist. The vulnerabilities can 
be exploited for such malicious purposes as manipulating 
settings and controls, physically damaging or destroying 
equipment, disrupting key operations and stealing 
sensitive information.

Evaluating the Risk

Utility operators are on the front lines of criminal cyber 
activity, as they make a tempting target for all of the 
key malicious actors – nation-states, espionage actors, 
organized crime and “hacktivists.” 

For this reason, utilities must prioritize any potential 
threat to their networks, and in particular the ICS, since 
a successful attack there could lead to disruption of 
operations and even physical damage. When it comes 
to the mode of attack, hackers are more likely to utilize 
n-days as opposed to zero-days. Why? Because zero-

days are difficult, costly and time-consuming to find 
and exploit. N-days, on the other hand, are exactly the 
opposite – in many cases, ready-made exploits already 
exist which an attacker can look up or purchase. This 
makes the n-day a more likely method of attack for 
hackers.

The world has already seen a number of attacks on 
industrial targets that have exploited weaknesses in ICS 
devices and protocols. 

Several recent cases illustrate this threat: 

• �CrashOverride, or Industroyer, is one of the more 
dangerous examples of ICS malware. As many will 
recall, this malware was used in a December 2016 
attack to disrupt operations at a Ukrainian electrical 
transmission substation, resulting in a regional 
power outage. Based on the analysis by ESET and 
Dragos, this malware exploits the known CVE-2015-
5374 Denial of Service condition to the Siemens 
SIPROTEC relays. 

• �TRITON, also known as HatMan, is a type of ICS 
malware discovered by FireEye’s Mandiant in 2017. 
The malware targets Schneider Electric’s Triconex 
Safety Instrumented System (SIS) controllers, 
which provide emergency shutdown capability for 
industrial processes. 

• �The BlackEnergy malware has also been implicated 
in the Ukrainian outage incident. It is designed for 
espionage as opposed to physical damage but can be 
useful for gathering intel on targeted networks and 
maintaining persistent access to the ICS. According 
to Dragos, this malware contained exploits for 
specific types of HMI applications including Siemens 
SIMATIC, GE CIMPLICITY and Advantech WebAccess.

In the past, it has been difficult for remote actors to 
pose a significant threat to utilities, but the situation 
has changed dramatically in recent years, due to the 
increased connectivity of utilities; a large body of publicly 
available exploitation and vulnerability research on 
industrial systems; the rise of the Dark Web, which makes 
sophisticated tools and “kits” readily available to actors 
all across the world; and the increased investments of 
nation-states in offensive cyber operations. 
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In security at the Heart of ICS:

Cyber attacks pose a threat to all major industries, but the 
utility market – and other industrial operations – face the 
greatest level of risk because of specific circumstances 
unique to the ICS environment:

1. Systems must always be available. 

2. �Complex patching procedures. In an ICS, as opposed 
to a standard computing environment, patching is 
often a manual proprietary process that requires 
unique software and knowledge for each vendor. 

3. �Patches rarely propagate between vendors that use 
shared code. This highlights an example we covered 
at S4. In that case, a vulnerability was reported to 
a vendor in a different sector (telecom) and was 
patched by the software vendor (Intel/Windriver), 
but patches were not applied by a number of large 
vendors in ICS. 

4. �Extended lifetime. Systems are typically deployed 
in the field for over a decade and well past their 
support period. Vendors who desire to sell new 
products are disincentivized to routinely patch  
and support older products with security updates, 
even if they are still commonly found in the field.

How to Address the Problem:

N-days are not an easy problem to address, and this is 
largely due to a slow to act supply chain and the technical 
complexities involved with patching/updating the ICS. 

However, utilities can take a number of steps to reduce 
the risk:

• �Engage with ICS equipment manufacturers about 
security concerns: Firmware security needs to become a 
key negotiating point with these vendors and operators 
should demand more robust built-in security features 
for the products they are buying.

• �Security should be integral to ICS devices; not an 
afterthought: The current reactive approach of patching 
known vulnerabilities is no longer tenable. Every 
component of the ICS environment should have strong 
security baked into the software, firmware and hardware 
from the very start in order to lower the overall risk of 
n-days and other problems, and to mitigate or prevent 
damage from their exploitation. The best solutions will 
combine intrusion detection and mitigation techniques 
to protect against known and unknown attacks without 
relying on continuous updates. By and large, these 
features do not exist in current products, so it is 
incumbent upon manufacturers to develop or source 
this technology as quickly as possible.

• �Be proactive: Utility operators need to be far more 
proactive with their own networks. They need to scan 
their networks regularly for known vulnerabilities. They 
also need to stay on top of the latest vulnerability 
reports and execute security patches whenever these 
become available from the vendors. When patches are 
not available, operators need to contain the threat as 
much as possible by taking such actions as air-gapping 
critical systems; prohibiting the use of external media 
devices (USBs, CD-ROMs); establishing strict controls 
on physical access to these systems, especially from 
third-party contractors; conducting open source 
intelligence audits to eliminate vulnerable/open ports 
from public information sources; active network 
security monitoring; and checking traffic related to 
logic updates for ICS equipment.

Conclusion

Malicious cyber actors are growing, both in quantity and 
sophistication, and they will increasingly target industrial 
operators for a variety of reasons, ranging from industrial 
espionage to extortion, terrorism and state-sponsored 
cyber warfare. Since the ICS environment is inherently 
vulnerable to attack, it is critical for all operators to 
prioritize cybersecurity and take a number of proactive 
measures to reduce their risk.
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4SProducts  
Telecom & Energy Cables 
4621 Ponce de Leon Blvd  
Coral Gables, FL, U.S.A 33146  
Tel: 1-305-666-7474 | Fax: 1-305-666-7272  
www.4sproducts.com 

A

ABB 
800 Boulevard Hymus 
Dorval, QC, CA H4S0B5  
Tel: 438-843-6250 | Fax: 514-856-6297  
www.abb.ca 

Advanced Test Equipment Rentals 
10401 Roselle St. 
San Diego, CA, U.S.A 92121  
Tel: 858-558-6500 | 800-404-2832  
Fax: 858-558-6570  
www.atecorp.com 

AECOM  
510 Carnegie Center,  
Princeton, NJ, U.S.A 08540  
Tel: 609-720-2260 
www.aecom.com 

AECOM is built to deliver a better world. 
We  design, engineer, construct, retrofit 
and maintain virtually every type of 
power plant, as well as the systems that 
transmit and distribute electricity. To 
date, we’ve engineered and/or constructed 
more than 280,000 MW of electricity 
worldwide. A leader in electric power 
delivery systems, we have expertise in 
all areas of overhead, underground, and 
underwater transmission; substations, 
SCADA, and distribution. Professional 
services include consulting, program and 
project management, engineering, design, 
construction, startup, and maintenance 
support. See how we deliver what 
others can only imagine at aecom.com  
and @AECOM.

Albarrie GeoComposites Limited 
85 Morrow Road 
Barrie, ON, CA L4N 3V7  
Tel: 705-737-0551 | 866-269-8275  
www.albarrie.com 

Allied Industrial Marketing, Inc. 
Power Quality Specialists 
W67 N222 Evergreen Blvd. 
Cedarburg, WI, U.S.A 53012  
Tel: 262-618-2403 | Fax: 262-618-2303  
www.alliedindustrialmarketing.com 

American Polywater Corporation 
11222 60th Street North 
Stillwater, MN, U.S.A 55082  
Tel: 651-430-2270 | Fax: 651-430-3634  
www.polywater.com 

American Wire Group, Inc. 
2875 NE 191st Street, Suite 305 
Miami, FL, U.S.A 33180  
Tel: 954-455-3050 | 1-800-342-7215  
Fax: 954-455-9886  
www.buyawg.com 

AWG specializes in Cable for Renewable 
Energy and Utilities, offering a complete 
line of 35kV Power Cables for Collection 
Systems, Fiber Optic Cables in Duct, Bare 
Copper, Copper Clad Steel, Overhead Bare 
Aluminum T- line Conductors (ACSR & 
AAC), OPGW and Hardware, Aluminum 
2kV RHH RHW-2 Cable & Copper 2kV 
DLO Cables, Substation Control Cables, 
and flexible Tower Cables. AWG is proud to 
offer our patented TowerGuard® CCA 2kV 
Type DLO Cable which weighs and costs 
35% of conventional Copper DLO Cables.

ArborMetrics Solutions 
224 Thompson St., Unit #104 
Hendersonville, NC, U.S.A 28792  
Tel: 1-866-685-1880 | 1-866-685-1880  
Fax: 1-828-685-7935  
www.arbormetrics.com 

Asplundh Construction 
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 Co. 
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.

AVO Power Services, Inc. 
P.O. Box 167 
Eighty Four, PA, U.S.A 15330  
Tel: 724-292-9380 
www.avopower.com 

Axiomatic Technologies 
Corporation 
5915 Wallace St.,  
Mississauga, ON, CA L4Z 1Z8  
Tel: 1-905-602-9270  x 225 
Fax: 905-602-9279  
www.axiomatic.com 

Ayres Associates 
3433 Oakwood Hills Parkway,  
Eau Claire, WI, U.S.A 55701-7698  
Tel: 715-834-3161 | Fax: 715-831-7500  
www.ayresassociates.com 

Aztec Bolting Services.com 
520 Dallas Street,  
League City, TX, U.S.A 77573  
Tel: 1-281-228-2112 | Fax: 1-281-332-1780  
www.aztecbolting.com 

Aztech Associates Inc. 
805 Bayridge Drive,  
Kingston, ON, CA K7P 1T5  
Tel: 613-384-9400 
www.myaztech.ca 

B

Bentley Systems, Inc. 
685 Stockton Drive 
Exton, PA, U.S.A 19341  
Tel: 610-458-5000 | 800-236-8539  
Fax: 610-458-1060  
www.bentley.com 
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Canada Metal North America 
8271 Lafrenaie  
Montreal, QC, CA H1P 2B1  
Tel: 514-327-2011 
www.canadametal.com/ 

Cantega Reliaguard 
27076 Burbank Street 
Foothill Ranch, CA, U.S.A 92610  
Tel: 780-448-9700 
www.cantega.com 

Cantega Technologies specializes in using 
technology to design precise fit covers 
to prevent animal and bird outages. 
Greenjacket is cover-up intended for 
substations. Reliaguard is cover-up 
intended for high volume applications 
on the Power Line. Cantega improves 
reliability through preventing outages.

Charles Industries, Ltd. 
1450 American Lane, 20th Floor 
Schaumburg, IL, U.S.A 60173-5492  
Tel: 1-847-258-8458 | Fax: 1-847-806-6231  
www.charlesindustries.com 

US-based and ISO9001/TL9000 
registered manufacturer of innovative 
metallic and non-metallic solutions 
including handholes, vaults, above and 
below-grade enclosures, distribution 
pedestals, remote terminals, risers, line 
guards and T1 channel banks. Charles’ 
CUBE series of compact NEMA-rated 
enclosures protects communications 
equipment and battery backup, offering 
a cost-efficient alternative to traditional 
control rooms.

CN Utility Consulting 
P.O. Box 818 
Des Moines, IA, U.S.A 50304  
Tel: 844-764-2682 | Fax: 515-398-0010  
www.cnutility.com 

Commonwealth Associates, Inc. 
P.O. Box 1124,  
Jackson, MI, U.S.A 49204-1124  
Tel: 517-788-3000 | Fax: 517-788-3003  
www.cai-engr.com 

ComNet Communication Networks 
3 Corporate Drive 
Danbury, CT, U.S.A 06810   
Tel: 203-796-5300 
www.comnet.net 

Computational Physics, Inc 
1650 38th Street, Suite 105 
Boulder, CO, U.S.A 80301  
Tel: 303-442-3992 
www.cpi.com 

Concast, Inc. 
1010 North Star Drive 
Zumbrota, MN, U.S.A 55992-0069  
Tel: 507-732-4095 | Fax: 507-732-4094  
www.concastinc.com 

Concast Inc. has specialized in precast 
concrete products for the electrical 
industry since 1969. Products include 
cable distribution trench (for below ground 
substation control, communication/power 
cables, waste water recovery systems 
and industrial piping) Box pads, flat pad, 
ground sleeves, and vaults  (which are 
ideal for pad mount electrical equipment).

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.

Copperleaf 
2920 Virtual Way, Suite 140 
Vancouver, BC, CA V5M 0C4  
Tel: 604-639-9700 
www.copperleaf.com 

Copperleaf provides decision analytics 
to companies managing critical 
infrastructure. Our enterprise software 
solutions leverage operational and 
financial data to empower our clients 
to manage risk, improve performance, 
and deliver the highest value to their 
stakeholders. For more information, visit 
www.copperleaf.com.

Critter Guard 
719 Tristan Dr. 
Mulvane, AL, U.S.A 67110  
Tel: 573-256-2110 | Fax: 573-303-5682  
www.critterguard.org 

CTC Global Corporation 
2026 McGaw Avenue 
Irvine, CA, U.S.A 92614  
Tel: 949-428-8500 
www.ctcglobal.com 

CTC Global, manufacturer of the globally 
patented “High Capacity, Low Sag” ACCC 
bare overhead conductor, is headquartered 
in Southern California. CTC Global also 
produces ancillary hardware components 
for the ACCC conductor, offers engineering 
and design software, as well as installation 
training. The ACCC conductor’s efficiency, 
capacity and reliability has been proven 
world wide.

D

Delta Star, Inc. 
3550 Mayflower Drive 
Lynchburg, VA, U.S.A 24501  
Tel: 434-845-0921 | 800-368-3017  
Fax: 434-846-2432  
www.deltastar.com 

Delta Star is the quality manufacturer 
of power transformers and the premier 
manufacturer or mobile transformers and 
mobile substations in North America. For 
over 100 years we have taken pride in 
creating reliable, custom-made products 
that provide our family of customers with 
long-term service and valued investments.

Doble Engineering Co. 
85 Walnut Street 
Watertown, MA, U.S.A 02472 
Tel: 617-926-4900 | Fax: 617-926-0528 
www.doble.com

Now in 110 countries, Doble Engineering 
Company has been helping clients in the 
electric power industry improve operations 
and optimize system performance for 
nearly a century. Doble provides diagnostic 
instruments, knowledge, and consulting 
and testing services for the benefit of 
energy generation and delivery companies 
and industrial power users worldwi
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Dow Chemical 
2211 H. H. Dow Way / Global Dow Center 
Midland, MI, U.S.A 48674 
Tel: 989-636-4842 
www.dow.com/electrical

For more than 70 years, Dow has been 
delivering innovative solutions for power 
cable systems across all voltage classes 
that address both existing and emerging 
industry needs. ENDURANCE and SI-
LINK compounds enable cable systems 
that deliver lower total lifecycle cost with 
improved reliability and resiliency.

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, improving their business.

E

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.easiset.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.

EDX Wireless, Inc. 
P.O. Box 1547 
Eugene, OR, U.S.A 97440-1547 
Tel: 541-345-0019 
www.edx.com

EDX offers robust solutions built upon 
industry standards and designed to fulfill 
the needs of  evolving wireless networks 
deployments. Used in the planning, 
deploying and optimizing of Smart Grid 
AMI, Distribution Automation, LTE, 
Mobile/Cellular, LMR, Mesh, Small Cell, 
in‑building DAS and much more, EDX 
SignalPro is an all-in-one solution.

Elimpus Ltd 
1 Dunlin Court, Strathclyde Industrial 
Estate 
Bellshill, Aberdeenshire, 
UNITED KINGDOM  ML4 3NH  
Tel: +441698740995 
www.elimpus.com/ 

Elliott Equipment Company 
4427 S.76th Circle 
Omaha, NE, U.S.A 68127 
Tel: 402-592-4500 
www.elliottequip.com 

EMSPEC Inc. 
940 Jacques-Paschini 
Bois-des-Filion, QC, CA J6Z 4W4 
Tel: 450-430-5522 | Fax: 450-430-7067 
www.emspec.com

EMSPEC manufactures high quality 
switching equipment, including a 
complete range of high and medium 
voltage disconnect switches such as the 
folding vertical break, vertical break, 
center break, double end break, side break, 
semi-pantograph, indoor and outdoor tilt 
switches, grounding switches, manual and 
motor operators and a complete range of 
accessories.

Engineering Unlimited, Inc. 
1320 12th Ave. N. 
Minneapolis, MN, U.S.A 55411 
Tel: 612-522-4040 | 1-800-515-4040 
Fax: 1-800-515-2829 
sterlingpadlocks.com

Engineering Unlimited, Inc. manufactures 
Sterling brand solid brass and zinc plated 
steel padlocks, One-Shot seals and three 
models of aluminum disposable locks. 
Sterling locks are used by electric, gas 
and water utilities to lock pad mounted 
transformers and residential meters for 
economical, corrosion resistant protection 
from revenue loss and liability.

G

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 
distribution solutions, including the latest 
in load and fault interrupting switchgear, 
reclosers, system protection equipment, 
distribution automation and Transmission 
and Distribution cable terminations, 
joints and other cable accessories. G&W 
is headquartered in Bolingbrook, IL, 
with manufacturing facilities and sales 
support in more than 100 countries 
including China, Mexico, Canada, Dubai, 
India, Singapore and Brazil. We help our 
customers meet their challenges and gain 
a competitive edge through a suite of 
advanced products and technical services.

Grid One Solutions 
700 Turner Way, Suite 205 
Aston, PA, U.S.A 19014 
Tel: 800-606-7981 | 800-606-7981 
Fax: 484-482-1888 
www.gridonesolutions.com 

HIGH VOLTAGE, INC.

31 County Rt. 7A • Copake, NY 12516 • Tel: (518) 329-3275 • Fax: (518) 329-3271 • sales@hvinc.com • www.hvinc.comHIGH VOLTAGE, INC.
ISO 9001 2008

HVI - The World’s Source for 
High Voltage Test Equipment

see us at cigre-paris
stand 339HVI Makes it Easy and Efficient

Cable Fault Locating & VLF Testing

VLF hipot: 0 - 33 kVac @ 1 μF @ 0.1 Hz
Fault locate: 0 - 13 kV @ 760 J

VLF Fault Burner
Radar/TDR ready

Other Thumper models:
5/10/20 kV @ 1000 J
9/18/36 kV @ 3200 J

• Very Low Frequency AC Technology
• Cable Diagnostic TD & PD Testing
• Cable Fault Locating with Controlled Energy
• AC & DC Hipots, Aerial Lift Testers, Oil Testers
• Ω-CHECK® Concentric Neutral Testing
• Custom Engineered & Fabricated Van Pkgs.

All That You NeedVLF/Thumper Combination

50 kVac @ 3 kVA Hipot
1 piece & w/cable output

VLF 0.1 Hz @ 34 kVac
Comp. control - wireless

80 kVdc Hipot/Megohmmeter
1 instrument - 2 tests

All HVI Products are 
Made in the USA
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H&L Instruments 
34 Post Road, P.O. Box 580 
North Hampton, NH, U.S.A 03862-0580 
Tel: 603-964-1818 
www.hlinstruments.com 

In 1985, H&L Instruments invented the 
first fiberoptic daisy-chain, repeating 
modem. The company manufactures 
highly reliable fiberoptic communication 
systems for electric transmission/
distribution systems, college campuses, 
theme parks, airports, and secondary 
network systems. Serial, Ethernet, SEL 
Mirrored Bits, RS-485, RS‑422, Eaton 
INCOM, and audio (SLIC) interfaces are 
supported. Windows-based software for 
configuring and monitoring transceiver 
systems is included

.

Hastings Fiber Glass Products, Inc. 
770 Cook Road, P.O. Box 218 
Hastings, MI, U.S.A 49058-0218 
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.

Hexion Inc. 
180 East Broad Street 
Columbus, OH, U.S.A 43215 
Tel: 614-225-4000 | 888-443-9466  
Fax: 610-205-7913 
Web: www.hexion.com

High Voltage, Inc. 
31 County Rt. 7A, P.O. Box 408 
Copake, NY, U.S.A 12516  
Tel: 518-329-3275 | Fax: 518-329-3271 
www.hvinc.com 

High Voltage , Inc ( HVI ), Copake , NY. 
Manufactures various rugged, reliable and 
high quality HV Test equipment for testing 
Utility and Industrial electrical apparatus 
such as switchgear, vacuum interrupters, 
reclosers, power cable,  power cable 
neutrals, motors & generators and more. 
Cable Fault location equipment is also 
supplied as well as aerial lift testers and 
oil test sets. HVI also supplies high power 
AC Dielectric test sets up to 300 kV AC 
and 40 KVA of power.

HIGH VOLTAGE, INC.

31 County Rt. 7A • Copake, NY 12516 • Tel: (518) 329-3275 • Fax: (518) 329-3271 • sales@hvinc.com • www.hvinc.comHIGH VOLTAGE, INC.
ISO 9001 2008

HVI - The World’s Source for 
High Voltage Test Equipment

see us at cigre-paris
stand 339HVI Makes it Easy and Efficient

Cable Fault Locating & VLF Testing

VLF hipot: 0 - 33 kVac @ 1 μF @ 0.1 Hz
Fault locate: 0 - 13 kV @ 760 J

VLF Fault Burner
Radar/TDR ready

Other Thumper models:
5/10/20 kV @ 1000 J
9/18/36 kV @ 3200 J

• Very Low Frequency AC Technology
• Cable Diagnostic TD & PD Testing
• Cable Fault Locating with Controlled Energy
• AC & DC Hipots, Aerial Lift Testers, Oil Testers
• Ω-CHECK® Concentric Neutral Testing
• Custom Engineered & Fabricated Van Pkgs.

All That You NeedVLF/Thumper Combination

50 kVac @ 3 kVA Hipot
1 piece & w/cable output

VLF 0.1 Hz @ 34 kVac
Comp. control - wireless

80 kVdc Hipot/Megohmmeter
1 instrument - 2 tests

All HVI Products are 
Made in the USA
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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, custom mobile 
and fixed DC power consoles for T&D 
and power generation. Products include 
our EVO, AT10 and AT30 Series Battery 
Chargers, NERC Compliant DC System 
Monitor, EPIC Console 2.0 and our DC 
Distribution Panels. Our products are 
proudly made in the U.S.A.

Hughes Brothers, Inc. 
210 North 13th Street 
Seward, NE, U.S.A 68434 
Tel: 402-643-2991 | Fax: 402-643-2149 
www.hughesbros.com 

I

iA Recycling - Bulk Cardboard 
Recycling and Plastic Recycling 
1909-1911 Albion Road 
Toronto, ON, CA M9W 5S8 
Tel: 1-905-798-0444 
Fax: 971-067-484704 
iarecycling.net/ 

Inner-Tite Corp. 
110 Industrial Drive 
Holden, MA, U.S.A 01520  
Tel: 508-829-6361 | Fax: 508-829-4469 
www.inner-tite.com 

INTEGRATED Engineering Software 
220-1821 Wellington Avenue 
Winnipeg, MB, CA R3H 0G4  
Tel: 204-632-5636 | Fax: 204-633-7780  
www.integratedsoft.com 

K

K-Line Insulators Limited 
50 Passmore Avenue 
Toronto, ON, CA M1V 4T1 
Tel: 416-292-2008 | Fax: 416-292-2094 
www.k-line.net 

Kinectrics Inc. 
800 Kipling Avenue, Unit 2 
Toronto, ON, CA M8Z 5G5  
Tel: 416-207-6000 | Fax: 416-207-6532  
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.

Krenz & Company Incorporated 
P.O. Box 187 
Germantown, WI, U.S.A 53022  
Tel: 262-255-2310 | Fax: 262-255-2904 
www.krenzvent.com 

For over 75 years, Krenz & Company has 
been the industry leader for Transformer 
Cooling Fans and Accessories. Krenz & 
Company maintains an extensive inventory 
in order to provide superior service to our 
customers. All of our products are quality 
engineered and performance tested to 
assure you of dependable service. Krenz 
products are made in the U.S.A.

L

Laminated Wood Systems, Inc. 
1327 285th Road - P.O. Box 386 
Seward, NE, U.S.A 68434  
Tel: 402-643-4708 | 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.

Lewis Tree Service, Inc. 
300 Lucius Gordon Drive 
West Henrietta, NY, U.S.A 14586  
Tel: 585-436-3208 
www.lewistree.com

Lindsey Manufacturing Co. 
760 N. Georgia Avenue 
Azusa, CA, U.S.A 91702  
Tel: 626-969-3471 | Fax: 626-969-3177 
www.lindsey-usa.com 

Lindsey offers SMARTLINE-TCF, a high 
accuracy transmission line capacity 
forecasting system with 99% or better 
accuracy. Lindsey Emergency Restoration 
System (ERS) structures are the 
world standard for reusable, modular, 
transmission towers. Lindsey Sensors 
offer 0.5% voltage accuracy for VVO and 
CVR applications. Lindey transmission 
hardware for critical applications.

LiveData, Inc. 
810 Memorial Drive 
Cambridge, MA, U.S.A 02139  
Tel: 617-576-6900 | 800-570-6211 
www.livedata.com 

LumaSense Technologies 
3301 Leonard Court 
Santa Clara, CA, U.S.A 95054  
Tel: 408-727-1600 | Fax: 408-727-1677  
www.lumasenseinc.com 

M

Mackay Communications - 
Satellite Solutions 
3691 Trust Drive 
Raleigh, NC, U.S.A 27616  
Tel: 191-985-03100 
https://www.mackaycomm.com/satellite/

Manta Test Systems Ltd. 
4060B Sladeview Crescent, Unit #1 
Toronto, ON, CA L5L 5Y5  
Tel: 905-828-6469 | 1-800-233-8031 
Fax: 905-828-6850  
www.mantatest.com 

Manta Test Systems specializes in the 
design and production of protective relay 
test equipment. The industry leading 
Manta MTS-5100 test system features 
integrated software and unique Front Panel 
Display (FPD). This allows relay technicians 
to perform routine testing without the need 
of a laptop or separate software.

Megger 
4271 Bronze Way 
Dallas, TX, U.S.A 75237-1088 
Tel: 800-723-2861 | Fax: 214-331-7379 
us.megger.com 
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Meister International LLC 
11080 Stephens Road 
North Bend, OH, U.S.A 45061  
Tel: 513-923-2712 | Fax: 513-923-1978 
www.meisterintl.com 

Mersen Canada 
6200 Kestrel Road 
Mississauga, ON, CA L5T 1Z1 
Tel: 416-252-9371 | Fax: 416-252-9245 
ep-ca.mersen.com 

Milsoft Utility Solutions 
4400 Buffalo Gap Road, Suite 5150 
Abilene, TX, U.S.A 79606  
Tel: 325-695-1642 | 1-800-344-5647 
Fax: 325-690-0338 
www.milsoft.com 

MindCore Technologies 
1845 Jean Monnet 
Terrebonne, QC, CA J6X 4L7 
Tel: 450-477-5959 
www.mindcoretech.com 

SWITCH IN… TO THE FUTURE!

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.

MinMax Technologies 
15950 N. Dallas Parkway, Suite 400 
Dallas, TX, U.S.A 75248  
Tel: 972-980-0000 | Fax: 972-499-7205 
minmaxtech.com 

MinMax offers an extremely cost effective 
set of software tools called SMART, 
SMARTer, and SMARTest for Substation 
Maintenance and Asset Reliability 
Tracking. These tools are designed by 
utility professionals to organize and 
perform asset inspections and major 
maintenance for substation/distribution 
equipment and poles including vegetation 
management. Proven to save 6 to 8 
hour per month per inspector, its other 
features include managing digital assets 
(documents & drawings), dashboard 
metrics, and reports on volumes of data 
collected during inspections and testing. 
SMART operates in a cyber-secure cloud 
environment based on NERC guidelines 
using a simple laptop or tablet device 
(iPads, Androids, smartphones, etc.) with 
minimal involvement of the internal IT 
group. It operates with or without internet 
in the field.

Mitsubishi Electric Visual and 
Imaging Systems (MEVIS) 
5900A Katella Avenue 
Cypress, CA, U.S.A 90630  
Tel: 714-252-7826 
www.me-vis.com 

Mitsubishi Electric is the worldwide 
leader in mission-critical and extended use 
display  walls for large-scale visualization 
solutions. Whether you manage a utility 
network, public transportation, or an 
emergency response team, it is vital to 
quickly and reliably share information with 
your team. Mitsubishi Electric Display 
Wall is dedicated to finding the ideal 
collaboration and situational awareness 
display for your industry application.

Morgan Schaffer Ltd. 
8300 Saint Patrick, Suite 150 
Lasalle, QC, CA H8N 2H1 
Tel: 514-739-1967 | Fax: 514-739-0434 
www.morganschaffer.com 

Morgan Schaffer provides the highest 
level of DGA accuracy in the industry: the 
most accurate online DGA monitors and 
portable DGA monitors, the most accurate 
DGA laboratory testing services, the most 
accurate DGA diagnostic software and the 
world’s only commercially available oil 
standards. At Morgan Schaffer, Accuracy 
is Everything.
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Northern Mat & Bridge 
8001 99 Street 
Clairmont, AB, CA T2P 3E6  
Tel: 780-538-4135 | 800-354-4144  
northernmat.ca 

Northern Mat & Bridge (NMB) is Canada’s 
first choice in providing safe, cost-effective 
temporary access solutions for any 
industry, including; Power Transmission 
and Distribution; Pipeline; Oil & Gas; 
Emergency Response; Renewable Energy; 
Forestry; Mining and General Construction. 
As a leading industrial service provider, 
NMB is Canada’s largest provider of access 
mats and have operations from British 
Columbia to Newfoundland. Specifically, 
NMB’s turn-key service model provides 
confidence to our customers that their 
access needs will be met. With its internal 
manufacturing capabilities and fleet of 
equipment combined with its 30+ yards 
across Canada, NMB is well positioned to 
serve its customers.

Novinium 
22820 Russell Road,  
Kent, WA, U.S.A 98032  
Tel: 253-395-0200 | Fax: 253-395-1040  
www.novinium.com 

Novinium is the only full-service power 
cable expert that partners with utility 
companies of all sizes to keep their 
networks operating at peak performance, 
using the most advanced, capital-efficient, 
environmentally friendly methods 
available. Novinium’s founder and CEO 
invented the revolutionary technology 
behind underground cable rejuvenation 
30+ years ago, and the company continues 
to champion ways to keep power flowing to 
those who depend on it.

o

Okonite Company, The 
102 Hilltop Road 
Ramsey, NJ, U.S.A 07446  
Tel: 201-825-0300 | Fax: 201-825-3524 
www.okonite.com 

OMICRON electronics 
60 Hickory Drive 
Waltham, MA, U.S.A 02451  
Tel: 1 800 664-3766 | Fax: 713 830-4661 
www.omicronenergy.com 

OMICRON electronics Canada Corp. 
2001 Sheppard Avenue East, Suite 104 
Toronto, Ontario, Canada, M2J 4Z8

OMICRON is an international company 
serving the electric power industry with 
innovative testing and diagnostic solutions 
with customers in over 160 countries.

Test Instruments for Protective Relays and 
Recloser Controls, Power and Instrument 
Transformers, & Circuit Breakers.  
Monitoring solutions for Generators, 
Motors & Cables. Specialized testing 
solutions for IEC 61850, Partial Discharge 
(PD), Dielectric Frequency Response 
(DFR), and Sweep Frequency Response 
Analysis (SFRA).  OMICRON also has 
a comprehensive test template library 
for a wide range of protective relays and 
maintenance management solution for 
protection systems.

Engineering Support Services: test result 
analysis, on-site training, application 
support 24/7, customer knowledge base, 
and user meetings.

1-301-746-8118   •   www.PhenixTech.com
info@phenixtech.com  •  75 Speicher Drive, Accident, MD 21520 USA

Unmatched Reliability and Performance!
A Wide Range of Test Systems Available

TECHNOLOGIES

PHENIX

R

40+ Years
Experience High Voltage - High Current - High Power Test Systems and Components

AC Hipots, 6CP   
Series, 15-200 kV

Transformer Winding 
Resistance Tester

Transformer  
Turns Ratio Tester

AC Vacuum 
Interrupter Tester,  
60 kV
 • Bluetooth   
  connection to
  Android devices  
 • Bluetooth   
  to battery printer  
 • Android App included

 • Real 3-phase test   
  voltage output up 
  to 275 V for high   
  accuracy  
 • Optional tartiary   
  winding channel  
 • Fully automatic tap  
  changer test mode

 • Built-in printer  
 • QWERTY keypad  
 • Demagnetization 
  circuit

 • Many models 
  available to meet   
  your testing 
  requirements  
 • User friendly 
  controls, ruggedly  
  constructed for 
  years of service
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Open Systems International, Inc. 
4101 Arrowhead Drive 
Medina, MN, U.S.A 55340-9457  
Tel: 763-551-0559 | Fax: 763-551-0750 
www.osii.com 

Open Systems International (www.osii.
com) headquartered in Minneapolis, 
Minnesota provides open, state-of-the-
art and high‑performance automation 
solutions to utilities worldwide. These 
solutions include Supervisory Control and 
Data Acquisition (SCADA) systems, 
Network Management Systems (NMS), 
Energy  Management Systems (EMS), 
Distribution Management Systems (DMS), 
Outage Management Systems  (OMS), 
Generation Management Systems (GMS), 
Substation Automation (SA) Systems, 
Data Warehousing (Historian) Analytics, 
Distributed Energy Resource Management 
Systems (DERMS), Situational Awareness 
Systems, Pipeline Network Management 
systems, individual software and hardware 
products, and Smart Grid solutions for 
utility operations. OSI’s solutions empower 
its users to meet their operational 
challenges, day-in and day-out, with 
unsurpassed reliability and a minimal cost 
of technology ownership and maintenance.

p

Phenix Technologies Inc. 
75 Speicher Drive 
Accident , MD, U.S.A 21520  
Tel: 301-746-8118 Fax: 301-895-5570  
www.phenixtech.com 

PHENIX Technologies designs and 
manufactures a wide range of High 
Voltage, High Current, and High Power Test 
Systems and Components.  Our product 
line includes equipment for testing 
Cables, Circuit Breakers, Generators, GIS/
Switchgear, Insulation Materials, Motors, 
Reclosers, Transformers, Utility Worker’s 
Rubber Goods/Protective Gear, plus more.  
Our Service and Calibration Department 
assists customers during and after 
installation to ensure optimum equipment 
performance and customer satisfaction.

Pickett 
5025 West Grace Street 
Tampa, FL, U.S.A 33607 
Tel: 813-877-7770 Fax: 813-534-1464  
www.pickettusa.com 

Pickett’s distinct combination of surveying, 
mapping, and engineering services allows 
us to satisfy your project requirements 
from concept to completion.  Our 
complementary services, which include 
engineering, ground surveying, and both 
terrestrial and aerial LiDAR mapping with 
digital imagery, provide a comprehensive 
engineering solution that fulfills energy 
industry requirements.

PLH Group, Inc. 
400 E. Las Colinas Blvd, Suite 800 
Irving, TX, U.S.A 75039  
Tel: 214-272-0500 
www.plhgroupinc.com 

PLH Group is a leading provider of 
integrated construction, maintenance 
and emergency support solutions for 
major utilities, regional cooperatives, 
municipalities and renewable energy 
developers.  Safety, expertise, and 
collaboration distinguish PLH Group’s 
diversified electric infrastructure services 
from other providers. For more information, 
visit www.PLHGroupInc.com.

Polycast International 
486 Sheppard Street 
Winnipeg, MB, CA R2X 2P8  
Tel: 204-632-5428 | 1-800-665-7445  
Fax: 204-697-0314  
www.polycast.ca 

Polycast offers complete design and 
manufacturing services for electrical 
utilities, OEMs, and those in need of 
discontinued parts. From concept to product 
prototyping and testing, our creative team 
will work with you to achieve your goals.

Power & Energy Thermal Spray 
Coating - A&A Coatings 
2700 South Clinton Avenue 
South Plainfield, NJ, U.S.A 07080  
Tel: 888-725-0150 | Fax: 908-561-4201 
www.thermalspray.com/industries/power-
energy/ 

r

Recon Dynamics 
18323 Bothell Everett Hwy 
Bothell, WA, U.S.A 98012  
Tel: 877-480-3551 | 877-480-3551  
www.buckettrucksafety.com 

RFI - Rutkoski Fencing, Inc. 
324 Dennison St. 
Swoyersville, PA, U.S.A 18704  
Tel: 855-693-2044 
www.rutkoskifencing.com 

Rockwell Automation, Inc. 
1201 South Second Street 
Milwukee, WI, U.S.A 53204-2496  
Tel: 414-382-2000 | 888-382-1583 
Fax: 414-382-4444  
www.rockwellautomation.com 

Rokstad Power 
80 Golden Drive 
Coquitlam, BC, CA V3K 6T1  
Tel: 604-553-1810 
www.rokstadpower.com 

RTDS Technologies, Inc. 
100-150 Innovation Drive 
Winnipeg, MB, CA 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.
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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.

SAE TOWERS 
16945 Northchase Drive, Suite 1910 
Houston, TX, U.S.A 77060  
Tel: 281-763-2299

Sargent & Lundy 
55 East Monroe Street 
Chicago, IL, U.S.A 60603  
Tel: 312-269-2000 | Fax: 312-269-9697  
www.sargentlundy.com 

Comprehensive engineering & design, 
construction management, project 
services, and consulting for power 
delivery and power generation projects. 
T&D experience encompasses overhead/
underground transmission and   open-air/
GIS substations in all voltage classes. 
Expertise also includes technical & 
economic assessment, reliability upgrades, 
IPP grid interconnection, battery energy 
storage, smart grid technologies, and 
diverse services to wind and solar energy 
developers.

Siemens Process Industries 
& Drives 
1000 Technology Drive 
Alpharetta, GA, U.S.A 30005-3900  
Tel: 770-740-3000 • 800-241-4453  
Fax: 678-297-8316  
www.usa.siemens.com/industry 

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.

SML RFID 
6400 International Parkway STE 1550 
Plano, TX 75093 United States 
Plano, TX, U.S.A 75093  
Tel: 197-269-09460 
sml-rfid.com 

SNC Lavalin 
1801 McGill 
Montreal, QC, CA H3A 2N4 
Tel: 514-393-8000 
www.snclavalin.com/en/power 

The Power group of SNC-Lavalin 
dates back over 100 years. Our power 
experience represents over 413,000 
MW, 114,000 km of transmission and 
distribution lines and 2,500 substations. 
We deliver services from feasibility stage 
to turnkey engineering, procurement, and 
construction mandates in addition to site 
studies, power system studies, and power 
sector reform services.

Solidification Products 
International, Inc. 
P.O. Box 35 
Northford, CT, U.S.A 06472  
Tel: 203-484-9494 | 800-758-3634  
Fax: 203-484-9492  
www.oilbarriers.com 

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

SolRiver 
1350 17th Street, Suite 150 
Denver, CO, U.S.A 80202  
Tel: 415-999-4559 
solriver.com/ 

Southern States, LLC 
30 Georgia Avenue 
Hampton, GA, U.S.A 30228  
Tel: 770-946-4562 | Fax: 770-946-8106  
www.southernstatesllc.com 

Southern States, LLC is a world leader 
in the design and manufacture of high 
voltage switching devices. Products 
offered include group operated 
disconnects, hookstick 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.

SPX Transformer Solutions  
400 S. Prairie Ave. 
Waukesha, WI, U.S.A 53186  
Tel: 262-547-0121 | 800-835-2732 
Fax: 262-521-0191  
www.spxwaukesha.com 

SURE FLOW EQUIPMENT INC 
5010 n. Service rd 
burlington, ON, CA L7L 5R5  
Tel: 905-319-4888 | 1-800-263-8251 
Fax: 905-332-4993  
www.sureflowequipment.com 

Surplec, Inc 
149 Godin 
Sherbrooke, QC, CA J1R 0S6  
Tel: 819-821-3636 | 1-877-996-3636  
Fax: 819-563-7517  
www.surplechv.com 
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Surveying And Mapping, LLC (SAM) 
4801 Southwest Parkway, Building Two, 
Suite 100 
Austin, TX, U.S.A 78735  
Tel: 512-447-0575 
www.sam.biz 

SAM is one of the largest geospatial 
companies in North America. We utilize 
the latest technology to deliver precision 
surveying and mapping services for electric 
energy, oil and gas, transportation, railway, 
telecommunications, and public sector 
clients. We routinely integrate data across 
service disciplines to provide innovative 
and cost-effective solutions.

Systems With Intelligence Inc. 
6889 Rexwood Road, Unit #9 
Mississauga, ON, CA L4V 1R2  
Tel: 289-562-0126 | Fax: 289-562-0152  
www.systemswithintelligence.com 

SWI supplies intelligent video and asset 
monitoring solutions designed specifically 
for electric utilities. SWI’s “substation 
hardened” digital video recorders and 
cameras, with video management software 
incorporating advanced video analytics 
technology, insures the electric utility’s 
critical infrastructure is operating at peak 
efficiency and is protected against outside 
intrusion and disruption.

t

Tallman Equipment Co. 
668 South County Line Rd. 
Benseville, IL, U.S.A 60106  
Tel: 630-860-5666 
www.tallmanequipment.com 

For nearly 60 years, Tallman Equipment 
has served those who build and maintain 
the electrical transmission and distribution 
systems that power North America. From 
conductor stringing & sagging to cutting 
& crimping and everything in between, 
Tallman has what you need to get the 
job done. For Sales, Repair and Rentals, 
Tallman has you covered.

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 local 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.

Terex Utilities 
500 Oakwood Road 
Watertown, SD, U.S.A 57201  
Tel: 605-882-4000 | 1-844-TEREX-4U  
Fax: 605-882-1842  
www.terex.com/utilities 

Termogamma Energy Solutions 
Corso Pestalozzi 3 
Lugano, Luzern, SWITZERLAND 6900 
Tel: +359 (0)2 8435570 
www.termogamma.net 

Terra Spectrum Technologies 
P.O. Box 773 
Des Moines, IA, U.S.A 50303  
Tel: 888-280-1349 
www.terra-spectrum.com 

The StressCrete Group 
P.O. Box 7 - 840 Walkers Line 
Burlington, ON, CA L7R 3X9  
Tel: 905-632-9301 | 800-268-7809  
Fax: 905-632-8116  
www.stresscretegroup.com/utilitypoles 

StressCrete Ltd., a division of The 
StressCrete Group, was established in 
1953 and is the longest-operating, most 
experienced manufacturer of centrifugally 
cast prestressed reinforced concrete 
poles in North America. With plants in 
Alabama, Kansas and Ontario, we provide 
a vast range of spun concrete poles to the 
distribution, transmission and substation 
market segments.

Thomas & Betts - Utility Group 
860 Ridge Lake Boulevard 
Memphis, TN, U.S.A 38120  
Tel: 1-800-326-5282 
www.tnb.com 

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 Thomas 
& Betts to provide quality, reliability 
and performance.

Thomas & Betts Canada Utility 
Division 
700 Thomas Avenue 
Saint-Jean-sur-Richelieu, 
QC, CA J2X 2M9  
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

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 Thomas 
& Betts to provide quality, reliability 
and performance.

Tower Support Services 
25045 Highway 22 
McKenzie, TN, U.S.A 38201  
Tel: 844-TSS-BOLT | Fax: 731-393-0601  
www.towersupportservices.com

TransGard 
1000 Vogelsong Road 
York, PA, U.S.A 17404  
Tel: 717-227-2600 | Fax: 717-227-2603  
www.transgardfence.com 

TransGard manufactures and installs 
patented substation fencing that 
eliminates outages caused by squirrels, 
raccoons, snakes and other climbing 
animals. TransGard offers the only fencing 
that delivers a humane — but effective 
— electric shock that deters animals. 
The system currently protects 2,500+ 
substations in every region and climate in 
North America.
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Uticom Systems, Inc. 
109 Independence Way,  
Coatesville, PA, U.S.A 19320 
Tel: 800-548-5321 | Fax: 610-857-2986  
www.uticom.net 

For over 25 years, Uticom Systems, Inc. 
has been manufacturing graphics for harsh 
environments, specializing in durability 
and compliance with the latest NESC/
ANSI/OSHA standards. Our products 
help electric utilities across the nation 
accurately convey a standardized message 
using durable and compliant signs, tags, 
labels, and markers. Uticom provides both 
standard and custom products.

v

Valmont Utility 
Two Perimeter Park South, Suite 475 
West 
Birmingham, AL, U.S.A 35243  
Tel: 205-968-7200 | 1-800-VALMONT  
Fax: 205-968-7201 
www.valmontutility.com 

Valmont Utility is the world market 
leader in transmission, distribution 
and substation structures. For years, 
it has offered a breadth of knowledge, 
engineering and custom solutions that 
no other company can offer. Through 
sustainable partnerships and a large 
manufacturing footprint, Valmont Utility 
delivers on time, every time.

VIZIMAX Inc. 
2284 de la Province 
Longueuil, QC, CA 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.

VON Corporation 
P.O. 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.

w
Wagner-Smith Equipment Co. 
5701 Highpoint Parkway 
Burleson, TX, U.S.A 76028  
Tel: 817-447-8085 | 800-666-6567 
Fax: 817-447-8917  
www.wagnersmithequipment.com 

Willrich Precision Instrument 
Company 
80 Broadway 
Cresskill, NJ, U.S.A 07626  
Tel: 866-945-5742 
Fax: 201-567-1411  
willrich.com/ 

Winola Industrial Inc. 
5790 Mislevy Road 
Factoryville, PA, U.S.A 18419  
Tel: 570-378-3808 | Fax: 570-378-2597 
www.winola-industrial.com 

Winola Industrial Inc. is the manufacturer 
of the original McGregor Ladders. We also 
fabricate a wide variety of application-
specific climbing devices and related 
accessories for transmission, distribution 
and communication structures. Standard 
designs are frequently in stock. We 
also provide arrange of field services to 
our manufacturing, utility, mining and 
cellular customers.

Wright Tree Service 
P.O. Box 1718 
Des Moines, IA, U.S.A 50306  
Tel: 800-882-1216 | Fax: 515-274-3852  
www.wrighttree.com 

z

Zenergy Finance 
3295 Blake St., Suite 206 
Denver, CO, U.S.A 80205  
Tel: 415-999-4559 
zenergyfin.com/ 
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A
ABSORBENTS

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 

ABSORBENTS - MATERIALS

Solidification Products 
International, Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

ACCESS CONTROL

RFI - Rutkoski Fencing, Inc. 
Tel: 855-693-2044 
www.rutkoskifencing.com 

ADHESIVES

Hexion Inc. 
Tel: 614-225-4000 | 888-443-9466 
www.hexion.com 

ADVANCED METERING  
INFRASTRUCTURE - AMI

Grid One Solutions 
Tel: 800-606-7981 | 800-606-7981 
www.gridonesolutions.com 

ADVANCED VISUALIZATION

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

AERIAL DEVICES

Terex Utilities 
Tel: 605-882-4000 | 1-844-TEREX-4U 
www.terex.com/utilities 

AERIAL LIFTS - TESTING & INSPECTION

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

AERIAL PHOTOGRAPHY

Surveying And Mapping, LLC (SAM) 
Tel: 512-447-0575 
www.sam.biz 

AERIAL SURVEY

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

Surveying And Mapping, LLC (SAM) 
Tel: 512-447-0575 
www.sam.biz 

PRODUCTS AND SERVICES

ANALYZERS - GAS-IN-OIL

Morgan Schaffer Ltd. 
Tel: 514-739-1967 
www.morganschaffer.com 

ANALYZERS - POWER QUALITY

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

ANCHOR BOLTS CAGES

Tower Support Services 
Tel: 844-TSS-BOLT 
www.towersupportservices.com 

ANIMAL & WILDLIFE FENCING

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

TransGard 
Tel: 717-227-2600 
www.transgardfence.com 

ANIMAL & WILDLIFE GUARDS

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

TransGard 
Tel: 717-227-2600 
www.transgardfence.com 

ARRESTERS, LIGHTNING,  
DISTRIBUTION - LINE TYPE

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada  
Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

ARRESTERS, LIGHTNING, DISTRIBUTION - 
STATION

Surplec, Inc 
Tel: 819-821-3636 | 1-877-996-3636 
www.surplechv.com 

ASSET MANAGEMENT

Bentley Systems, Inc. 
Tel: 610-458-5000 | 800-236-8539 
www.bentley.com 

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Dynamic Ratings, Inc. 
Tel: 262-746-1230 
www.dynamicratings.com 

Elimpus Ltd 
Tel: +441698740995 
www.elimpus.com/ 

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

MinMax Technologies 
Tel: 972-980-0000 
minmaxtech.com 

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

AUGERS - EARTH

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

AUTOMATED CALLING AND EMERGENCY 
NOTIFICATION

Milsoft Utility Solutions 
Tel: 325-695-1642 | 1-800-344-5647 
www.milsoft.com 

AUTOMATIC METER READING (AMR) - 
COMMUNICATIONS

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com

AUTOMATION PRODUCTS

Rockwell Automation, Inc. 
Tel: 414-382-2000 | 888-382-1583 
www.rockwellautomation.com 

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

Siemens Process Industries & Drives 
Tel: 770-740-3000 | 800-241-4453 
www.usa.siemens.com/industry 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

AUTOMATION SYSTEMS

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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



B
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 

BELTS - SAFETY AND BODY

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

BIRD CONTROL

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

BLOCKS - CONDUCTOR STRINGING

Condux Tesmec, Inc. 
Tel: 507-387-8069 | 1-888-980-1209 
www.conduxtesmec.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

Wagner-Smith Equipment Co. 
Tel: 817-447-8085 | 800-666-6567 
www.wagnersmithequipment.com 

BOX PADS

Concast, Inc. 
Tel: 507-732-4095 
www.concastinc.com 

BRACES - CROSSARM

Hughes Brothers, Inc. 
Tel: 402-643-2991 
www.hughesbros.com 

BRACKETS - CROSSARMS
Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 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

Meister International LLC 
Tel: 513-923-2712 
www.meisterintl.com 

BUSHINGS - COMPOSITE

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

BUSHINGS - CONDENSER-TYPE-CAST EPOXY

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

BUSHINGS - DISTRIBUTION APPARATUS 
(THROUGH 34.5KV)

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

C
CABLE FAULT CURRENT LIMITING, 
UNDERGROUND 

G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.com 

CABLE - ALUMINUM

American Wire Group, Inc. 
Tel: 954-455-3050 | 1-800-342-7215 
www.buyawg.com 

CABLE - CONTROL

Okonite Company, The 
Tel: 201-825-0300 
www.okonite.com 

CABLE - COPPER

American Wire Group, Inc. 
Tel: 954-455-3050 | 1-800-342-7215 
www.buyawg.com 

CABLE - DIAGNOSIS

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

CABLE - GROUNDING

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.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 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

CABLE - RESTORATION

Novinium 
Tel: 253-395-0200 
www.novinium.com 

CABLE - SUBMARINE

Novinium 
Tel: 253-395-0200 
www.novinium.com 

CABLE - TEMPORARY GROUND

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

CABLE - UNDERGROUND DISTRIBUTION

Dow Chemical 
Tel: 989-636-4842 
www.dow.com/electrical 

CABLE - UNDERGROUND, POLYMER-
INSULATED

Dow Chemical 
Tel: 989-636-4842 
www.dow.com/electrical 

CABLE - UNDERGROUND, RESIDENTIAL

Novinium 
Tel: 253-395-0200 
www.novinium.com 

CABLE ACCESSORIES - URD

G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.com 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

CABLE CUTTERS - HYDRAULIC

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

CABLE FAULT LOCATING - EQUIPMENT

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

Megger 
Tel: 800-723-2861 
us.megger.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

VON Corporation 
Tel: 205-788-2437 
www.voncorp.com 

CABLE LASHERS (SPINNERS) 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

CABLE PULLING ACCESSORIES

Condux Tesmec, Inc. 
Tel: 507-387-8069 | 1-888-980-1209 
www.conduxtesmec.com 
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CABLE TRAY

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

CABLES - HIGH VOLTAGE - XLPE

Dow Chemical 
Tel: 989-636-4842 
www.dow.com/electrical 
CABLES - MEDIUM VOLTAGE

American Wire Group, Inc. 
Tel: 954-455-3050 | 1-800-342-7215 
www.buyawg.com 

Dow Chemical 
Tel: 989-636-4842 
www.dow.com/electrical 

Novinium 
Tel: 253-395-0200 
www.novinium.com 

CALIBRATION - TEST AND MEASURE 
INSTRUMENT

Willrich Precision Instrument Company 
Tel: 866-945-5742 
willrich.com/ 

CALIBRATION AND TEST EQUIPMENT

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.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

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

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 

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

CIRCUIT SWITCHERS -MOBILE

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.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 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

CLAMPS - TEMPORARY GROUND

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

COATINGS - ANIMAL GUARD

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

COATINGS - FIRE RESISTANT

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

COMMUNICATION SYSTEMS

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

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

COMMUNICATION SYSTEMS - PROTECTIVE 
RELAYS

ComNet Communication Networks 
Tel: 203-796-5300 
www.comnet.net 

COMPOUNDS - SEALING

American Polywater Corporation 
Tel: 651-430-2270 
www.polywater.com 

COMPRESSION DIES

Condux Tesmec, Inc. 
Tel: 507-387-8069 | 1-888-980-1209 
www.conduxtesmec.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

COMPUTER CONTROLS AND AUTOMATION

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

COMPUTERS - SOFTWARE

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com 

INTEGRATED Engineering Software 
Tel: 204-632-5636 
www.integratedsoft.com 

CONCRETE - POLES

The StressCrete Group 
Tel: 905-632-9301 | 800-268-7809 
www.stresscretegroup.com/utilitypoles 

CONDITION ASSESSMENT SYSTEMS

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

CONDITION MONITORING

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

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

CONDITION MONITORING EQUIPMENT

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Morgan Schaffer Ltd. 
Tel: 514-739-1967 
www.morganschaffer.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

CONDUCTOR - HIGH CAPACITY,  
LOW SAG - ACCC

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

CONDUIT - ACCESSORIES

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

CONDUIT - PLASTIC

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

CONNECTORS - BOLTED - DISTRIBUTION

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 
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CONNECTORS - COMPRESSION, 
DISTRIBUTION

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

CONNECTORS - COMPRESSION, 
TRANSMISSION

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

CONNECTORS - DEADEND, TRANSMISSION

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

CONNECTORS - GROUNDING

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102  x 234 
www.tnb.ca 

CONNECTORS - PLUG-IN

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

CONNECTORS - SUBSTATION

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102  x 234 
www.tnb.ca 

CONNECTORS - TECK CABLE

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

CONNECTORS, UNDERGROUND - 
TERMINATING

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

CONSOLES - SCADA CONTROL CENTERS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

CONSOLES - T&D CONTROL CENTERS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

CONSTRUCTION - POWER LINE AND 
SUBSTATION - 25 TO 735KV

Asplundh Construction 
Tel: 1-888-884-5426 
www.asplundhconstruction.com 

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

PLH Group, Inc. 
Tel: 214-272-0500 
www.plhgroupinc.com 

Rokstad Power 
Tel: 604-553-1810 
www.rokstadpower.com 

CONSTRUCTION AND PROJECT ENGINEERING

AECOM 
Tel: 609-720-2260 
www.aecom.com 

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.easiset.com 

PLH Group, Inc. 
Tel: 214-272-0500 
www.plhgroupinc.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 

Termogamma Energy Solutions 
Tel: +359 (0)2 8435570 
www.termogamma.net 

CONSULTANTS - CABLE TESTING AND FAULT 
LOCATING

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

CONSULTANTS - POWER QUALITY

Allied Industrial Marketing, Inc. Power 
Quality Specialists 
Tel: 262-618-2403 
www.alliedindustrialmarketing.com 

Commonwealth Associates, Inc. 
Tel: 517-788-3000 
www.cai-engr.com 

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

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

CONSULTANTS - SCADA/EMS ENGINEERING

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

CONSULTANTS - SUBSTATION DESIGN & 
ENGINEERING

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

Kinectrics Inc. 
Tel: 416-207-6000 
www.kinectrics.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

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

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

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

SNC Lavalin 
Tel: 514-393-8000 
www.snclavalin.com/en/power 

CONSULTANTS - UNDERGROUND AND 
UNDERWATER CABLE

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

CONSULTING

CN Utility Consulting 
Tel: 844-764-2682 
www.cnutility.com 

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

SolRiver 
Tel: 415-999-4559 
solriver.com/ 

Zenergy Finance 
Tel: 415-999-4559 
zenergyfin.com/ 

CONSULTING ENGINEERING

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 
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CONTAINMENTS, INDUSTRIAL & 
RADIOLOGICAL

Solidification Products 
International, Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

CONTRACT SERVICES - FIELD INVENTORY - 
AUDIT SERVICES

ArborMetrics Solutions 
Tel: 1-866-685-1880 | 1-866-685-1880 
www.arbormetrics.com 

CONTRACTORS

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

Wright Tree Service 
Tel: 800-882-1216 
www.wrighttree.com 

CONTRACTORS - CONSTRUCTION

Asplundh Construction 
Tel: 1-888-884-5426 
www.asplundhconstruction.com 

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

PLH Group, Inc. 
Tel: 214-272-0500 
www.plhgroupinc.com 

CONTROL - ROOM DISPLAY SYSTEMS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

CONTROL CENTER DESIGN

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

CONTROL SYSTEM

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

CONTROL SYSTEMS - ELECTRIC/ELECTRONIC

Axiomatic Technologies Corporation 
Tel: 1-905-602-9270 X225 
www.axiomatic.com 

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

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

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

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

CRANES - MANUFACTURERS/DISTRIBUTORS

Elliott Equipment Company 
Tel: 402-592-4500 
www.elliottequip.com 

CRIMPING TOOLS - ELECTRICAL

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

CROSSARMS, WOOD - LAMINATED

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

CURRENT SENSORS

Lindsey Manufacturing Co. 
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 

CUTTERS - CABLE AND WIRE

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

CYBER SECURITY

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

D
DATA ACQUISITION SYSTEMS
LiveData, Inc. 
Tel: 617-576-6900 | 800-570-6211 
www.livedata.com 

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

DATA CONVERSION

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

DETECTORS - CABLE FAULT LOCATING

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

DETECTORS - PARTIAL DISCHARGE

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 
Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

DIAGNOSTIC EQUIPMENT
Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 
OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

DISTRIBUTED ENERGY RESOURCE 
MANAGEMENT SYSTEMS (DERMS)
Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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

DISTRIBUTION AUTOMATION SYSTEMS
G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.com 
Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 
S&C Electric Company 
Tel: 773-338-1000 
www.sandc.com 
Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 
Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 
VIZIMAX Inc. 
Tel: 1-450-679-0003 
www.vizimax.com 

DISTRIBUTION MANAGEMENT SYSTEMS
Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 
S&C Electric Company 
Tel: 773-338-1000 
www.sandc.com 
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DOCUMENT MANAGEMENT & WORKFLOW 
SOLUTIONS
Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 
MinMax Technologies 
Tel: 972-980-0000 
minmaxtech.com 

E

EMERGENCY STORM SERVICES 

Asplundh Construction 
Tel: 1-888-884-5426 
www.asplundhconstruction.com 

Asplundh Tree Expert Co. 
Tel: 1-800-248-8733 
www.asplundh.com 

PLH Group, Inc. 
Tel: 214-272-0500 
www.plhgroupinc.com 

ENCLOSURES - CABINETS

Charles Industries, Ltd. 
Tel: 1-847-258-8458 
www.charlesindustries.com 

ENCLOSURES - FIBERGLASS-REINFORCED

Concast, Inc. 
Tel: 507-732-4095 
www.concastinc.com 

Mersen Canada 
Tel: 416-252-9371 
ep-ca.mersen.com 

ENCLOSURES - METAL

Charles Industries, Ltd. 
Tel: 1-847-258-8458 
www.charlesindustries.com 

ENCLOSURES - METERING EQUIPMENT

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

ENCLOSURES - NEMA TYPE

Charles Industries, Ltd. 
Tel: 1-847-258-8458 
www.charlesindustries.com 

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

ENERGY MANAGEMENT SYSTEMS

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

ENERGY SAVINGS PRODUCTS

Aztech Associates Inc. 
Tel: 613-384-9400 
www.myaztech.ca 
ENGINEERING

ABB 
Tel: 438-843-6250 
www.abb.ca 

AECOM 
Tel: 609-720-2260 
www.aecom.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 - CONSULTANTS

Ayres Associates 
Tel: 715-834-3161 
www.ayresassociates.com 

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

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 

SURE FLOW EQUIPMENT INC 
Tel: 905-319-4888 | 1-800-263-8251 
www.sureflowequipment.com 

ENGINEERING - PROCUREMENT - 
CONSTRUCTION (EPC) SUBSTATIONS

SNC Lavalin 
Tel: 514-393-8000 
www.snclavalin.com/en/power 

ENGINEERING - PROCUREMENT - 
CONSTRUCTION (EPC) TRANSMISSION LINES

SNC Lavalin 
Tel: 514-393-8000 
www.snclavalin.com/en/power 

ENGINEERING - PROFESSIONAL SERVICES

AECOM 
Tel: 609-720-2260 
www.aecom.com 

Power & Energy Thermal Spray Coating 
- A&A Coatings 
Tel: 888-725-0150 
www.thermalspray.com/industries/power-
energy/ 

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

Solidification Products 
International, Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

ENGINEERING - SERVICES

Asplundh Construction 
Tel: 1-888-884-5426 
www.asplundhconstruction.com 

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

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

SML RFID 
Tel: 197-269-09460 
sml-rfid.com 

ENGINEERING - SERVICES - T & D

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

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

Pickett 
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.sargentlundy.com 

SNC Lavalin 
Tel: 514-393-8000 
www.snclavalin.com/en/power 

ENGINEERING - STRUCTURAL

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

ENVIRONMENTAL SERVICES

iA Recycling - Bulk Cardboard 
Recycling and Plastic Recycling 
Tel: 1-905-798-0444 
iarecycling.net/ 

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 
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F

FALL PROTECTION TRAINING

Recon Dynamics 
Tel: 877-480-3551 | 877-480-3551 
www.buckettrucksafety.com 

FANS

Krenz & Company Incorporated 
Tel: 262-255-2310 
www.krenzvent.com 

FANS - INSPECTION, REPAIRS & PARTS

Krenz & Company Incorporated 
Tel: 262-255-2310 
www.krenzvent.com 

FANS - TRANSFORMER - COOLING

Krenz & Company Incorporated 
Tel: 262-255-2310 
www.krenzvent.com 

FANS - TRANSFORMER - COOLING - PARTS 
& ACCESSORIES
Krenz & Company Incorporated 
Tel: 262-255-2310 
www.krenzvent.com 

FAULT ANALYSIS

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

FIBER OPTIC - SENSORS

LumaSense Technologies 
Tel: 408-727-1600 
www.lumasenseinc.com 

FIBER OPTIC COMMUNICATIONS

H&L Instruments 
Tel: 603-964-1818 
www.hlinstruments.com 

FIBERGLASS - PIPE, TANK

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

FIELD AUTOMATION

Lewis Tree Service, Inc. 
Tel: 585-436-3208 
www.lewistree.com 

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 

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

FILTRATION SYSTEMS - OIL

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

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

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

G

GAUGES - TEMPERATURE

Krenz & Company Incorporated 
Tel: 262-255-2310 
www.krenzvent.com 

GENERAL CONTRACTORS

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

GENERAL CONTRACTORS - CONSTRUCTION

PLH Group, Inc. 
Tel: 214-272-0500 
www.plhgroupinc.com 

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

GIS - ENGINEERING SERVICES 

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

Surveying And Mapping, LLC (SAM) 
Tel: 512-447-0575 
www.sam.biz 

GIS - SOFTWARE

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com 

GLOVES - TESTING

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

GRIPS - CABLE-PULLING

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

GROUND RODS - COPPERWELD

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

GROUNDING - EQUIPMENT

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

GROUNDS - TRAVELING

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 
GUARDS - ANIMAL AND BIRDS

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

Critter Guard 
Tel: 573-256-2110 
www.critterguard.org 

TransGard 
Tel: 717-227-2600 
www.transgardfence.com 

GUARDS - BUSHING

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

h

HANDHOLES AND MANHOLES

Charles Industries, Ltd. 
Tel: 1-847-258-8458 
www.charlesindustries.com 

HARDWARE - TRANSMISSION LINE

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

HERBICIDES - VEGETATION CONTROL

Asplundh Tree Expert Co. 
Tel: 1-800-248-8733 
www.asplundh.com 

HOISTS

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

i

IMAGING

Surveying And Mapping, LLC (SAM) 
Tel: 512-447-0575 
www.sam.biz 

INDICATORS - FAULT 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 
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INFORMATION TECHNOLOGY AND 
MANAGEMENT CONSULTING

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

INSPECTION - FIELD SERVICES

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

MinMax Technologies 
Tel: 972-980-000 
minmaxtech.com 

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

INSTRUMENTS - ON LINE MEASURING

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

INSTRUMENTS TRANSFORMERS - CURRENT 
AND VOLTAGE FOR ANALOGUE METERS

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

INSULATED HAND TOOLS

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

INSULATORS - GUY STRAIN - FIBERGLASS - 
REINFORCED

K-Line Insulators Limited 
Tel: 416-292-2008 
www.k-line.net 

INSULATORS - POLYMER

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

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

INSULATORS - SWITCH AND BUS

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

l

LABELS

Uticom Systems, Inc. 
Tel: 800-548-5321 
www.uticom.net 

LABORATORIES

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Kinectrics Inc. 
Tel: 416-207-6000 
www.kinectrics.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 

Winola Industrial Inc. 
Tel: 570-378-3808 
www.winola-industrial.com 

LANYARDS, SHOCK ABSORBING

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

LIDAR - INSPECTION

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

Surveying And Mapping, LLC (SAM) 
Tel: 512-447-0575 
www.sam.biz 

LIDAR - SURVEY

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

Surveying And Mapping, LLC (SAM) 
Tel: 512-447-0575 
www.sam.biz 

LIGHTING - OUTDOOR

The StressCrete Group 
Tel: 905-632-9301 | 800-268-7809 
www.stresscretegroup.com/utilitypoles 

LINESMEN - EQUIPMENT

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

LOAD MANAGEMENT - COMMUNICATIONS

H&L Instruments 
Tel: 603-964-1818 
www.hlinstruments.com 

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

LOCKING DEVICES

Inner-Tite Corp. 
Tel: 508-829-6361 
www.inner-tite.com 

LOCKOUT SYSTEMS

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

Uticom Systems, Inc. 
Tel: 800-548-5321 
www.uticom.net 

LOCKOUTS - SAFETY

Engineering Unlimited, Inc. 
Tel: 612-522-4040 | 1-800-515-4040 
sterlingpadlocks.com 

M

MACHINE SHOPS - WELDING, 
MANUFACTURING, MAINTENANCE

Canada Metal North America 
Tel: 514-327-2011 
www.canadametal.com/ 

MAINTENANCE - PREVENTIVE MAINTENANCE 
EQUIPMENT

MinMax Technologies 
Tel: 972-980-0000 
minmaxtech.com 

MAINTENANCE - SERVICES AND PRODUCTS

Novinium 
Tel: 253-395-0200 
www.novinium.com 

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

MAINTENANCE - UNDERGROUND, OVERHEAD

Asplundh Construction 
Tel: 1-888-884-5426 
www.asplundhconstruction.com 

MAPPING SYSTEMS - MOBILE

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com 

MARKERS

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

MARKERS - CABLE

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

Uticom Systems, Inc. 
Tel: 800-548-5321 
www.uticom.net 

MARKERS - FIBER OPTIC

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

MARKERS - POLES

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

Uticom Systems, Inc. 
Tel: 800-548-5321 
www.uticom.net 
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MARKERS - TRANSMISSION POLES 
Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

MATS - GROUND COVER

Northern Mat & Bridge 
Tel: 780-538-4135 | 800-354-4144 
northernmat.ca 

MATS - GROUND PROTECTION

Northern Mat & Bridge 
Tel: 780-538-4135 | 800-354-4144 
northernmat.ca 

MATS - ROADS

Northern Mat & Bridge 
Tel: 780-538-4135 | 800-354-4144 
northernmat.ca 

METAL - CUSTOM FABRICATION

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

METERING PADMOUNTED

Engineering Unlimited, Inc. 
Tel: 612-522-4040 | 1-800-515-4040 
sterlingpadlocks.com 

METERING RESIDENTIAL AND COMMERCIAL

Engineering Unlimited, Inc. 
Tel: 612-522-4040 | 1-800-515-4040 
sterlingpadlocks.com 

METERS - MAGNETIC FIELD

Computational Physics, Inc 
Tel: 303-442-3992 
www.cpi.com 

METERS - MICRO-OHMMETER

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

METERS - PHASE

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

METERS - TEST SETS - TEST EQUIPMENT

Manta Test Systems Ltd. 
Tel: 905-828-6469 | 1-800-233-8031 
www.mantatest.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

METERS - VOLT

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

MONITORING - COMMUNICATIONS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com  
S&C Electric Company 
Tel: 773-338-1000 
www.sandc.com 

MONITORING - GENERATORS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

MONITORING - TRANSFORMERS

Dynamic Ratings, Inc. 
Tel: 262-746-1230 
www.dynamicratings.com 

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

Morgan Schaffer Ltd. 
Tel: 514-739-1967 
www.morganschaffer.com 

MONITORING SECURITY SYSTEMS

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

Systems With Intelligence Inc. 
Tel: 289-562-0126 
www.systemswithintelligence.com 

MONITORS - POWER LINE DISTURBANCE

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

MONITORS - TEMPERATURE

Dynamic Ratings, Inc. 
Tel: 262-746-1230 
www.dynamicratings.com 

o

OIL - CONTAINMENT EQUIPMENT

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

OIL - DEGASIFIERS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

OIL - SOLIDIFIERS

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

OIL ABSORBANTS - PADS, ROLLS, BOOMS, 
SOCKS

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

OIL SPILL EQUIPMENT

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

OIL TESTING - DISSOLVED GAS ANALYSIS

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Morgan Schaffer Ltd. 
Tel: 514-739-1967 
www.morganschaffer.com 

ON-LINE MONITORING

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

Morgan Schaffer Ltd. 
Tel: 514-739-1967 
www.morganschaffer.com 

OPERATION AND MAINTENANCE SERVICES

Asplundh Tree Expert Co. 
Tel: 1-800-248-8733 
www.asplundh.com 

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

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

OPERATION SUPPORT SYSTEMS

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

OUTAGE MANAGEMENT SYSTEMS

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

p

PADLOCKS

Engineering Unlimited, Inc. 
Tel: 612-522-4040 | 1-800-515-4040 
sterlingpadlocks.com 

PADS - BOX

Concast, Inc. 
Tel: 507-732-4095 
www.concastinc.com 

PANEL BOARDS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 
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PANELS (POWER DISTRIBUTION)

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

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

PARTIAL DISCHARGE ANALYSIS, DETECTION

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Dynamic Ratings, Inc. 
Tel: 262-746-1230 
www.dynamicratings.com 

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

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

PCB TREATMENT SERVICES

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

PEDESTALS - SECONDARY, ABOVEGROUND

Charles Industries, Ltd. 
Tel: 1-847-258-8458 
www.charlesindustries.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 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

POLE LINE HARDWARE

Cantega Reliaguard 
Tel: 780-448-9700 
www.cantega.com 

POLES - DISTRIBUTION - CONCRETE

The StressCrete Group 
Tel: 905-632-9301 | 800-268-7809 
www.stresscretegroup.com/utilitypoles 

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

POLES - DISTRIBUTION - STEEL

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

Winola Industrial Inc. 
Tel: 570-378-3808 
www.winola-industrial.com 

POLES - DISTRIBUTION - WOOD, LAMINATED

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

POLES - LIGHTING - WOOD, LAMINATED

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

POLES - TRANSMISSION

The StressCrete Group 
Tel: 905-632-9301 |  800-268-7809 
www.stresscretegroup.com/utilitypoles 

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

POLES - TRANSMISSION - CONCRETE

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

POLES - TRANSMISSION - STEEL

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

POLES - TRANSMISSION - WOOD, 
LAMINATED

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

POLES - UTILITY

The StressCrete Group 
Tel: 905-632-9301 | 800-268-7809 
www.stresscretegroup.com/utilitypoles 

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

POWER DISTRIBUTION AND/OR 
TRANSMISSION POLES

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

Winola Industrial Inc. 
Tel: 570-378-3808 
www.winola-industrial.com 

POWER QUALITY EQUIPMENT

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

POWER SUPPLIES - UNINTERRUPTIBLE

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

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

POWERLINE - CONSTRUCTION

Winola Industrial Inc. 
Tel: 570-378-3808 
www.winola-industrial.com 

PROJECT ENGINEERING

AECOM 
Tel: 609-720-2260 
www.aecom.com 

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

PROJECT MANAGEMENT AND CONSULTING

AECOM 
Tel: 609-720-2260 
www.aecom.com 

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

PROTECTION AND CONTROL

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 
www.conduxtesmec.com 

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 

PUMPS - DEWATERING

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

R

RADIO COMMUNICATIONS

S&C Electric Company 
Tel: 773-338-1000 
www.sandc.com 
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RADIO TWO-WAY - FIXED

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

RECLOSERS

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

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

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 

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 - PROTECTION

Manta Test Systems Ltd. 
Tel: 905-828-6469 | 1-800-233-8031 
www.mantatest.com 

RELAYS - SUBSTATION AUTOMATION

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

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

REMOTE - SITE MONITORING

H&L Instruments 
Tel: 603-964-1818 
www.hlinstruments.com 

REMOTE CONTROL - EQUIPMENT

H&L Instruments 
Tel: 603-964-1818 
www.hlinstruments.com 

REMOTE TERMINAL UNITS

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

REMOTE VIDEO INSPECTION SYSTEMS

Systems With Intelligence Inc. 
Tel: 289-562-0126 
www.systemswithintelligence.com 

RISK MANAGEMENT

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com  
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 

s

SAFETY - LINEMEN EQUIPMENT

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

SAFETY - SUPPLIES

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

SATELLITE - COMMUNICATIONS

Mackay Communications - Satellite 
Solutions 
Tel: 191-985-03100 
https://www.mackaycomm.com/satellite/ 

SCADA - COMMUNICATIONS

H&L Instruments 
Tel: 603-964-1818 
www.hlinstruments.com 

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

SCADA - ENERGY CONTROL SYSTEMS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

SCADA - INSTALLATION SERVICES

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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

SCADA SYSTEMS

Mitsubishi Electric Visual and Imaging 
Systems (MEVIS) 
Tel: 714-252-7826 
www.me-vis.com 

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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

Systems With Intelligence Inc. 
Tel: 289-562-0126 
www.systemswithintelligence.com 

SEALS - METERS

Engineering Unlimited, Inc. 
Tel: 612-522-4040 | 1-800-515-4040 
sterlingpadlocks.com 

SECONDARY CONTAINMENT SYSTEM

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

SECURITY - EQUIPMENT

Systems With Intelligence Inc. 
Tel: 289-562-0126 
www.systemswithintelligence.com 

SENSORS - CURRENT

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

SENSORS - CURRENT + VOLTAGE

Lindsey Manufacturing Co. 
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

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 
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Uticom Systems, Inc. 
Tel: 800-548-5321 
www.uticom.net 

SIGNS - WARNING

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

SITUATIONAL AND OPERATIONAL 
AWARENESS

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

SMART GRID SOLUTIONS

G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.com 

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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

SOFTWARE

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

SOFTWARE - APPLICATION

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

Terra Spectrum Technologies 
Tel: 888-280-1349 
www.terra-spectrum.com 

SOFTWARE - CAD/CAE

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

SOFTWARE - DOCUMENT MANAGEMENT

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

SOFTWARE - ENGINEERING

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com 

SOFTWARE - T&D LINE DESIGN

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

SOFTWARE INTEGRATION

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

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

SOFTWARE SOLUTIONS

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com 

MinMax Technologies 
Tel: 972-980-0000 
minmaxtech.com 

SPILLS RESPONSE KIT

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

SPLICES & ACCESSORIES - COMPRESSION 
JOINT

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

SPLICES & ACCESSORIES - PREINSULATED

Dow Chemical 
Tel: 989-636-4842 
www.dow.com/electrical 

SPLICES & ACCESSORIES - TENSION

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

SPLINTS - POLE-REINFORCING

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

STATIC - VAR COMPENSATION

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

STEEL - STRUCTURAL

Valmont Utility 
Tel: 205-968-7200 | 1-800-VALMONT 
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 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

STRUCTURE - PREFABRICATED

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

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

SUBSTATION

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

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

MinMax Technologies 
Tel: 972-980-0000 
minmaxtech.com 

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

TransGard 
Tel: 717-227-2600 
www.transgardfence.com 

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

SUBSTATION - BALLISTIC PROTECTION

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

SUBSTATION - CAD DRAFTING SUPPORT

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

SUBSTATION - COMMUNICATION EQUIPMENT

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.easiset.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.southernstatesllc.com 

SUBSTATION - STEEL, STRUCTURE

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



EET&D Magazine    97Issue 4 – Volume 22

SUBSTATION - UNIT

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

SUBSTATION - WOOD, TREATED

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

SUBSTATION AUTOMATION

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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.easiset.com 

SUBSTATION DESIGN & CONSTRUCTION

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

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

Sargent & Lundy 
Tel: 312-269-2000 
www.sargentlundy.com 

SNC Lavalin 
Tel: 514-393-8000 
www.snclavalin.com/en/power 

SUBSTATION FENCING: ANIMAL DETERRENT

TransGard 
Tel: 717-227-2600 
www.transgardfence.com 

SUSPENSION ARMS, POLE - STEEL

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

SWITCHES - CAPACITORS

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

SWITCHES - CAPACITORS BANK

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 

SWITCHES - DISCONNECT

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.southernstatesllc.com 

SWITCHES - DISCONNECT 25 TO 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.southernstatesllc.com 

SWITCHES - HOOKSTICK, DISCONNECTING

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.southernstatesllc.com 

SWITCHES - ISOLATION

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

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.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.southernstatesllc.com 

SWITCHES - MOTOR-OPERATED

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

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

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.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

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

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.southernstatesllc.com 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

SWITCHES - THROWOVER, AUTOMATIC

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

SWITCHES - TRANSMISSION DISCONNECT 
AND LOAD BREAK

Southern States, LLC 
Tel: 770-946-4562 
www.southernstatesllc.com 
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SWITCHES - VACUUM

G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.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 
TO 44 KV

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

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

SWITCHGEAR - METAL ENCLOSED

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

SWITCHGEAR - SF6

G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.com 

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

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

SWITCHGEAR - VACUUM

G&W Electric Co. 
Tel: 708-388-5010 
www.gwelec.com 

Thomas & Betts - Utility Group 
Tel: 1-800-326-5282 
www.tnb.com 

Thomas & Betts Canada Utility Division 
Tel: 1-800-466-1102 X 234 
www.tnb.ca 

SYSTEMS INTEGRATOR

Copperleaf 
Tel: 604-639-9700 
www.copperleaf.com 

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

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

t

TAPE - MARKING

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

TAPE - UNDERGROUND MARKING

Tech Products, Inc. 
Tel: 718-442-4900 | 1-800-221-1311 
www.techproducts.com 

TELECOMMUNICATIONS

EDX Wireless, Inc. 
Tel: 541-345-0019 
www.edx.com 

TEMPORARY BRIDGES

Northern Mat & Bridge 
Tel: 780-538-4135 | 800-354-4144 
northernmat.ca 

TEMPORARY ROADWAYS

Northern Mat & Bridge 
Tel: 780-538-4135 | 800-354-4144 
northernmat.ca 

TEST - MEASURING EQUIPMENT

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT

Advanced Test Equipment Rentals 
Tel: 858-558-6500 | 800-404-2832 
www.atecorp.com 

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

RTDS Technologies, Inc. 
Tel: 204-989-9700 
www.rtds.com 

TEST EQUIPMENT - AERIAL LIFT

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

VON Corporation 
Tel: 205-788-2437 
www.voncorp.com 

TEST EQUIPMENT - BLANKET

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - CIRCUIT BREAKER

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - CURRENT TRANSFORMER 
TESTERS

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

TEST EQUIPMENT - ELECTRICAL

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - GLOVE

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

VON Corporation 
Tel: 205-788-2437 
www.voncorp.com 

TEST EQUIPMENT - HIGH VOLTAGE
Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - HV IMPULSE

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - HV TEST SETS, 
PORTABLE

Hastings Fiber Glass Products, Inc. 
Tel: 269-945-9541 
www.hfgp.com 

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

VON Corporation 
Tel: 205-788-2437 
www.voncorp.com 
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TEST EQUIPMENT - INSULATION

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - METER TEST SETS

Manta Test Systems Ltd. 
Tel: 905-828-6469 • 1-800-233-8031 
www.mantatest.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

TEST EQUIPMENT - OIL

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - RECLOSERS

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST EQUIPMENT - RELAY

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

Manta Test Systems Ltd. 
Tel: 905-828-6469 • 1-800-233-8031 
www.mantatest.com 

RTDS Technologies, Inc. 
Tel: 204-989-9700 
www.rtds.com 

TEST EQUIPMENT - RENTAL

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

TEST EQUIPMENT - SLEEVE, RUBBER

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

VON Corporation 
Tel: 205-788-2437 
www.voncorp.com 

TEST EQUIPMENT - TRANSFORMERS

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TEST SYSTEMS/COMPONENTS - HIGH 
VOLTAGE, HIGH CURRENT, HIGH POWER

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

Phenix Technologies Inc. 
Tel: 301-746-8118 
www.phenixtech.com 

TESTING & SALES OF PROTECTIVE 
EQUIPMENT - INSULATED

Manta Test Systems Ltd. 
Tel: 905-828-6469 | 1-800-233-8031 
www.mantatest.com 

TESTING - REGULATORS

RTDS Technologies, Inc. 
Tel: 204-989-9700 
www.rtds.com 

TESTING - TRANSFORMERS, LIQUID

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

TESTING SERVICES

Doble Engineering Co. 
Tel: 617-926-4900
www.doble.com  
RTDS Technologies, Inc. 
Tel: 204-989-9700 
www.rtds.com 

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

TESTING SERVICES - CORONA LOCATING

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

TESTING SERVICES - ELECTRICAL

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

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

TESTING SERVICES - OIL

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

TOOLS

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

TOOLS - EQUIPMENT/RENTAL 

Aztec Bolting Services.com 
Tel: 1-281-228-2112 
www.aztecbolting.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

TOOLS - WIRE & CABLE

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

TOWERS - EMERGENCY T & D

Lindsey Manufacturing Co. 
Tel: 626-969-3471 
www.lindsey-usa.com 

TOWERS - POLES

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

TOWERS, TRANSMISSION - STEEL

SAE TOWERS 
Tel: 281-763-2299 

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

Winola Industrial Inc. 
Tel: 570-378-3808 
www.winola-industrial.com 

TOWERS, TRANSMISSION - WOOD, 
LAMINATED

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 • 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

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

Doble Engineering Co. 
Tel: 617-926-4900 
www.doble.com 

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

OMICRON electronics 
Tel: 1-800-664-3766 
www.omicronenergy.com 

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

TRANSFORMER COMPONENTS

SPX Transformer Solutions  
Tel: 262-547-0121 | 800-835-2732 
www.spxwaukesha.com 

TRANSFORMER DIAGNOSIS

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

TRANSFORMER MONITORING

Dynamic Ratings, Inc. 
Tel: 262-746-1230 
www.dynamicratings.com 

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



100    EET&D Magazine July/August 2018

TRANSFORMER MOUNTING PADS

Concast, Inc. 
Tel: 507-732-4095 
www.concastinc.com 

TRANSFORMERS

Delta Star, Inc. 
Tel: 434-845-0921 | 800-368-3017 
www.deltastar.com 

TRANSFORMERS - INSTRUMENT, CURRENT

Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

TRANSFORMERS - MAINTENANCE

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

TRANSFORMERS - MAINTENANCE/REPAIRS

AVO Power Services, Inc. 
Tel: 724-292-9380 
www.avopower.com 

TRANSFORMERS - MEDIUM & LARGE POWER
Delta Star, Inc. 
Tel: 434-845-0921 |  800-368-3017 
www.deltastar.com 
TRANSFORMERS - MOBILE

Delta Star, Inc. 
Tel: 434-845-0921 | 800-368-3017 
www.deltastar.com 

TRANSFORMERS - POWER

Delta Star, Inc. 
Tel: 434-845-0921 | 800-368-3017 
www.deltastar.com 

TRANSFORMERS - WINDOW TYPE
Polycast International 
Tel: 204-632-5428 | 1-800-665-7445 
www.polycast.ca 

TRANSMISSION AND DISTRIBUTION LINE

CTC Global Corporation 
Tel: 949-428-8500 
www.ctcglobal.com 

TRAVELERS - CONDUCTING-STRINGING

Condux Tesmec, Inc. 
Tel: 507-387-8069 | 1-888-980-1209 
www.conduxtesmec.com 

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

TREATING SERVICES - PCB REMOVAL

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

TREE TRIMMING

Asplundh Tree Expert Co. 
Tel: 1-800-248-8733 
www.asplundh.com 

TREE TRIMMING EQUIPMENT

Tallman Equipment Co. 
Tel: 630-860-5666 
www.tallmanequipment.com 

TRENCH - CONCRETE

Concast, Inc. 
Tel: 507-732-4095 
www.concastinc.com 

Systems With Intelligence Inc. 
Tel: 289-562-0126 
www.systemswithintelligence.com 

u

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

Open Systems International, Inc. 
Tel: 763-551-0559 
www.osii.com 

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

v

VAULTS - CONCRETE - REPAIRS

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

VAULTS, UNDERGROUND - CONCRETE

Concast, Inc. 
Tel: 507-732-4095 
www.concastinc.com 

Laminated Wood Systems, Inc. 
Tel: 402-643-4708 | 1-800-949-3526 
www.lwsinc.com 

VEGETATION MANAGEMENT

Asplundh Tree Expert Co. 
Tel: 1-800-248-8733 
www.asplundh.com 

VIDEO SURVEILLANCE

Systems With Intelligence Inc. 
Tel: 289-562-0126 
www.systemswithintelligence.com 

VLF AC WITHSTAND TESTING 

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

VLF PARTIAL DISCHARGE DIAGNOSTIC 
TESTING

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

VLF TAN DELTA DIAGNOSTIC TESTING

High Voltage, Inc. 
Tel: 518-329-3275 
www.hvinc.com 

w

WATER - PURIFICATION AND FILTRATION 
EQUIPMENT

Solidification Products International, 
Inc. 
Tel: 203-484-9494 | 800-758-3634 
www.oilbarriers.com 

WIRE - GUY

American Wire Group, Inc. 
Tel: 954-455-3050 | 1-800-342-7215 
www.buyawg.com 

WIRES AND CABLES - ELECTRICAL

4SProducts _ Telecom & Energy Cables 
Tel: 1-305-666-7474 
www.4sproducts.com 

American Wire Group, Inc. 
Tel: 954-455-3050 | 1-800-342-7215 
www.buyawg.com 





Doble is here to support you with the tools, training, and information 
you need to perform effective diagnostic testing and asset 
management. 
From application specific test equipment through advanced 
consulting, we are here to answer your questions and help make 
testing simple, safe, and efficient. 
Did you know?  
Manta Test Systems, Morgan Schaffer and Vanguard Instruments 
are now part of Doble. 
With an expanded portfolio, our wide range of hardware, software, 
and services include: 
• Off-line Testing 
• In-Service Testing 
• On-line Monitoring 
• Protection Testing 
• Consulting Services 
• Enterprise Asset Management

Learn more about how our team can support you 
with your testing needs.  
www.doble.com

Supporting you with advanced diagnostics  
and engineering expertise 

Get the Power of Knowing
with Doble 


