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The July-August Annual Buyers Guide issue 

is always well read and widely anticipated 

by users and suppliers alike. The supplier/

resource information contained within 

these pages is a year-round reference tool 

that presents easy access to a vast array of 

information about T&D products, systems and 

services for everyone. Moreover, additional 

copies of this issue are also distributed at 

virtually every major power industry conference 

(including our own spring and fall Smart 

Grid RoadShow events) throughout the year, 

further extending its longevity and the tangible 

value it brings to an extended readership. 

This year’s mid-year issue is also special in 

another way; it marks the debut of two new 

features we have added to the line up that we 

are certain will deliver pertinent information 

and that rounds out our editorial coverage  

of the industry. 

The first of these is Security Sessions, a 

column focused on all facets of the security 

topic as it relates to the power industry. 

Authored by Dr. W.T. (Tim) Shaw, a 30-

year industry veteran of automation and 

information technology for energy, utilities, 

government and various industrial process 

control, automation and instrumentation 

markets. Security Sessions will now appear in 

every issue, from this issue forward.

The second new installment making its debut 

in this issue is Washington Watch, which 

monitors and reports on evolving regulatory 

and legislative energy- and utility-centric 

initiatives. Gregory K. Lawrence, a partner 

in the Energy & Derivatives Markets Group 

of global law firm McDermott Will & Emery, 

authors the column. Washington Watch will 

appear three times annually, alternating with 

our Executive Directions feature.

Our Automation/IT Leadership Interview 

Series interview is with Dr. Ed Schweitzer – a 

true industry icon and president of Schweitzer 

Engineering Labs – and SEL’s Vice President 

of Research & Development, Dave Whitehead. 

In this interview we delve into two of the most 

intensive – and in many ways, controversial – 

topics of the day: Security and Reliability. A 

thorough understanding of the task at hand 

and a personal commitment to technology 

investments balance Dr. Schweitzer’s ever-

present optimism and enthusiasm for dealing 

with grid transformation challenges in a 

realistic and pragmatic way.

In the featured article for this issue, Guerry 

Waters shares the results of a comprehensive 

Smart Grid survey recently commissioned 

by Oracle Utilities. The results of this 

precedent-setting research reveal some of 

the grittier issues surrounding Smart Grid 

that are gradually making their way to the 

consciousness of utility customers. 

Carlos Romero of Ventyx contributes our 

LightsOn feature, which casts a creative light 

on Alternative Energy and Renewables with 

a look at Virtual Power Plants. In another 

recent study – this one sponsored by Ventyx 

– the respondents viewed facilitating DR and 

seamlessly integrating distributed energy 

resources (DER) such as DG and renewable 

resources of strategic near-term importance. 

Delving further into the customer side of 

evolving Smart Grid initiatives, Simon Reynolds 

with HP’s Imaging and Printing Group explains 

how E.ON – the giant global utility – changed 

the face of customer communications by 

creating a new kind of bill, dubbed the 

OneBill. Find out how E.ON was able to not 

only improve customer communications, but 

also pro-actively attract new customers from 

what began as a simple bill redesign.

Bernie Clairmont of the Electric Power 

Research Institute and co-authors Ray Ferraro 

(PSE&G) and Dan Lawry (Pike Electric) 

explain how shiny power lines are more than 

just a cosmetic touch when it comes to the 

efficient transmission of electric power. The 

emmissivity testing instrument (ETI) and 

testing process described in the article will 

significantly help expand the knowledge 

base associated with high voltage power line 

performance and aging characteristics, which 

in turn, can lead to more accurate capacity 

and life cycle ratings for thousands of miles of 

aging power lines.

Showcasing yet another way to improve  

system performance and extend the useful 

life of aging infrastructure, Dr. Roy Hoffman 

of SNC-Lavalin presents new methods and 

various approaches to automated Fault 

Detection, Isolation and Restoration in 

the distribution environment. FDIR – long 

relegated to demonstration project status – 

is now ready for prime time and promises to 

forge new paths into customer service and 

reliability improvements.

Harry Valentine is a Canadian-based freelance 

writer who brings a fact-rich historical 

perspective to distributed generation – a 

class of energy resources that for many of 

us is perceived as something totally new  

and relatively unproven. On the contrary, 

Valentine shows us that DG is anything but 

new while also underscoring some of the 

salient advantages and disadvantages of 

various DG methods and the inherent value 

of diversity in contemporary and future energy 

supply strategies.

And finally, the article by J.N. Bérubé of 

Neoptix, together with co-authors B.L. Browoleit 

of Grant County PUD and consultant J. Aubin, 

provides an in depth discussion of how advanced 

fiber-optic instrumentation can be used to 

improve both dependability and the long-term 

performance of transformer cooling. The article 

describes precisely how more reliable and more 

accurate monitoring of transformer performance 

can be readily achieved through the use of 

modern fiber-optic sensors. 

Of course, the Annual Buyers Guide content 

speaks for itself, so enjoy!  

Michael A. Marullo, Editor in Chief

GRIDLINESGRIDLINES
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Public Utility in Largest 
County of Washington State 
Selects TWACS Power-Line 
Communications Technology  

ST LOUIS – The Okanogan County Public 
Utility District (PUD), which has served 
the largest county in Washington State 
for over 60 years, recently began a two-
year advanced metering infrastructure 
(AMI) project to deploy the Aclara™ 

Two-Way Automatic Communications 
System (TWACS®), a leading Intelligent 
Infrastructure™ technology that works over 
power lines. The PUD, the 300th customer 
for TWACS technology, will use the system 
to collect interval data from 22,000 electric 
meters, perform outage management, and 
do engineering analysis.

The utility chose TWACS technology 
because of its reliability. “We focused on 
finding a solution that was mature and 
that had the bugs worked out of it,” said 
Doug Adams, Manager of Operations for 
Okanogan County PUD.

“We were also constrained by our terrain, 
which consists of a series of peaks and 
valleys, to power-line technology,” added 
Adams. “The TWACS technology worked 
flawlessly for us in a pilot project done with 
the help of Okanogan Electric Cooperative, 
a neighboring utility.” 

Okanogan County PUD shares a substation 
with Okanogan Electric Cooperative, a 
TWACS technology customer that serves 
about 3000 customers. The cooperative’s 
positive experience with TWACS technology 
was also a factor in the PUD’s decision.

The primary reason the PUD moved to AMI 
was to move from bi-monthly to monthly 
billing, which will improve the utilities cash 
flow and prevent the large two-month winter 
bills for customers as well as eliminate 
estimated reads.

TWACS technology will read meters 
remotely by communicating over power 
lines and the fiber-optic network that was 
developed by the PUD to provide high-speed 
telecommunications to its customers. In 
addition to providing regular meter reading, 
the system will offer immediate access to 
information about loads, voltages, meter 
tampering, and outages.

Okanogan is using TWACS PROasys™ 
software to pinpoint the extent of outages. 
The software works by signaling meters to 
determine which ones are working. The 
utility also will use iVUE software from the 
National Information Solutions Cooperative 
to help map the location of outages as well 
as to dispatch repair crews.

Utilizing TWACS’ interval-data collection 
capability, each customer meter will be 
checked periodically for outages, which 
allows the utility to immediately identify 
meters that have stopped working, rather 
than waiting to find them when the meter is 
physically read. In addition, the system will 
provide customer service representatives 
with information that will allow them  
to better handle customer inquiries.  
TWACS technology also will make it easier 
for the utility to switch accounts from one 
person to another.
Circle 42 on Reader Service Card

Sensus opens Conservation 
Solutions office in Aurora, Canada
Location to offer local distribution network 
and utility customer support

Raleigh, NC - Raleigh, NC – Sensus, the 
time-tested technology and communications 
company that provides data collection and 
metering solutions for water, gas and electric 
utilities around the world, is adding an office 
in Aurora, Canada. 

Sensus professionals at the new location 
focus on conservation solutions and make 
up the project management team assigned 
to work closely with our Canadian utility 
customers as they deploy FlexNet AMI and 
Smart Grid projects. The Canadian office, 
which sits just outside of Toronto, provides 
fast access to technical support and 
customer service as Sensus utility customers 
deploy and implement AMI, smart metering, 
demand response and time-of-use advanced 
Smart Grid applications.

“The proactive nature and forward 
thinking of the Canadian utilities has led 
to the adoption of Smart Grid and AMI 
technology throughout the country. Our 
FlexNet technology has proven a perfect fit  
for their goals: improving the end user 
experience, capital investment protection 
and reduction in the carbon footprint,” 
said Doug McCall Director of Marketing 
at Sensus. “We at Sensus look forward to 
continuing our growth in the Canadian 
market and insuring our customer’s success 
with this local presence.”
Circle 43 on Reader Service Card
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Unemployment Rate for Electrical Engineers Soars 
to New Record, Engineering Jobless Rate Up for 
Second Consecutive Quarter

Washington - The unemployment rate for U.S. electrical and 
electronics engineers (EEs) hit a new record in the second quarter, 
while the rate for all engineers increased for a second straight 
quarter, according to data released by the Department of Labor’s 
Bureau of Labor Statistics (BLS). 

“Technology drives our economy, which means engineering 
unemployment is a bellwether for recovery and job creation,” IEEE-
USA President Gordon Day said. “These new data suggest we’ve 
got a long way to go as the United States attempts to regain its 
economic footing.” 

The news for EEs was particularly bad as the jobless rate more than 
doubled from 4.1 percent in the first quarter to a record-high 8.6 
percent in the second. The previous quarterly record was 7 percent, 
in the first quarter of 2003. 

For all engineers, the unemployment rate jumped from 3.9 percent 
in the first quarter to 5.5 percent in the second quarter. The rate for 
computer professionals steadied at 5.4 percent, after a significant 
jump in the first quarter. The second-quarter unemployment rate 
for all professional workers showed a modest uptick, from 3.7 
percent to 4.3 percent. 

The BLS reports that 29,000 EEs were unemployed in the 
second quarter, up from the first-quarter figure of 13,000. On a 
small positive note, the number of employed EEs seems to have 
stabilized, actually rising 2.3 percent quarter-to-quarter, but at 
levels well below those of the past decade. 

“Taken together, these data may suggest that engineers laid off 
last year and early this year are having trouble securing the new 
engineering jobs being created,” Day said. 

IEEE members can find career enhancement resources at www.
ieeeusa.org/careers. Help for unemployed and at-risk members is 
available at www.ieeeusa.org/careers/help. 
Circle 44 on Reader Service Card

Hydro One invests more than $10 million for 
230 kV wood pole structure replacements in 
Northwestern Ontario

Toronto - Hydro One has completed more than half of the pole and 
arm replacements scheduled on its 230 kV wood pole transmission 
structures in Northwestern Ontario for this year. 

Forty Hydro One workers, with the help of about 15 apprentices, 
replaced poles and arms on 176 structures on the 230 kV power 
line from Atikokan to Manitoba. An additional 120 wood pole 
structures located between Kenora, Dryden and Fort Frances are 
also scheduled for replacement later this year.

Hydro One will invest approximately $10 million this year on the 
upgrades. This investment is just a portion of the replacements 
planned in Northwestern Ontario over the next five years. 

“This project is part of an ongoing program to continually assess 
the condition of our power system and make significant upgrades 
to improve overall reliability,” said Carmine Marcello, VP, Asset 
Management, Hydro One. “This work is a reflection of Hydro One’s 
proactive approach to monitoring and improving the transmission 
system in the Province.”

For this project, a new technique is being used to determine if 
replacement of the structure is necessary. Each pole is tested by 
drilling into an arm on the structure from a helicopter. A helicopter 
equipped with an Airstair, a framework that attaches to the 
undercarriage of the helicopter and allows for safe access to the 
transmission lines, is used to test and replace poles. 

Work on the line from Atikokan to Manitoba started on January 26, 2009 
and finished on March 9, 2009. Across the province, approximately 
$25 million is invested annually into replacing 115 and 230 kV 
wood pole power line structures. Two Ontario-based companies are  
supplying the wood poles and steel arms for this project.
Circle 45 on Reader Service Card

SEL Announces Intuitive, Economical Solutions for 
Grid Security

PULLMAN, WA — June 15, 2009 — As the utility industry 
continues to make the electric power grid smarter and less 
vulnerable to attack, Schweitzer Engineering Laboratories, 
Inc. (SEL) is committed to providing intuitive, economical 
cybersecurity solutions that help do both. Our expertise in critical 
communications system security improves grid security by 
tailoring solutions specifically to the smart grid’s communications 
infrastructure requirements.

As part of these solutions, the new SEL-3620 Ethernet Security 
Gateway protects site-to-site Ethernet communications as well 
as private networks, allowing users to maximize the benefits of a 
smart grid while minimizing security risk.
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Easy to use and tough enough for harsh environments, the SEL-
3620 operates with existing IT and control systems, using an 
intuitive, menu-driven web interface.

SEL designed and built the Ethernet security gateway, available 
this November, as part of a research project with the U.S. 
Department of Energy (DOE), Tennessee Valley Authority, and 
Sandia National Laboratories, among other partners.

“The SEL-3620, an OPSAID-compliant device, can provide a 
synergistic solution that benefits specific needs in securing our 
critical infrastructure, including smart grid communications,” 
said DOE Deputy Assistant Secretary Hank Kenchington. “This 
is a good example of the Department of Energy, a national 
laboratory, and a private company working together to provide 
useful solutions to critical needs in a timely fashion.”

Another element of SEL’s smart grid security solutions is the SEL-
3021 Serial Encrypting Transceiver. It protects point-to-point 
and multidrop data links from attacks and eavesdropping, with 
advanced encryption validated to Federal Information Processing 
Standards (FIPS) 140-2 Level 2. For wireless applications, 
the SEL-3022 Wireless Encrypting Transceiver creates a 
cryptographically secure wireless link between a computer and 
remote IED serial communications port.

SEL’s security solutions provide an effective means for reducing 
electronic vulnerabilities in critical communications systems 
ranging from serial to Ethernet and SCADA to engineering access. 
Securing systems ranging from water treatment facilities to 
electric power transmission infrastructure with SEL cybersecurity 
solutions ensures continued smart grid operation.

Celebrating 25 years of innovation in 2009, SEL serves the electric 
power industry worldwide through the design, manufacture, 
supply, and support of products and services for power system 
protection, monitoring, control, automation, and metering. SEL 
offers unmatched local technical support, a worldwide, ten-year 
product warranty, and a commitment to making electric power 
safer, more reliable, and more economical.
Circle 46 on Reader Service Card

Smart Grid Investment Grants Reflect NEMA 
Initiatives

Rosslyn - The U.S. Department of Energy (DOE) has finalized 
rules for its Smart Grid Investment Grant program, providing 
a total of $3.3B in grants of $500,000 to $200M, which is 
significant higher than the $20M cap originally proposed. The 
grants will come in the form of a 50 percent match from end 
users, utilities, or other non-government sources. 

NEMA staff had previously compiled recommendations from 
the Smart Grid Advisory Panel and delivered them to Secretary 
Steven Chu in March. The announcement reflects deployment 
and demonstration recommendations from the NEMA Smart Grid 
Advisory Panel, including community energy storage, storage 
management systems, and transmission ratings. 

Many projects will be utility-scale and NEMA companies may 
partner with or supply the utilities who will act as a project 
“host.” In some instances, such as in California and Colorado, 
the state utility commissions plan to hold expedited hearings, 
which will demonstrate official support utilities seeking DOE 
funds. NEMA has compiled a list of state Smart Grid dockets or 
stimulus efforts, which is available to its members by going to 
http://workspaces.nema.org/NEMA/Members%20Only%20Links/
Stimulus_Contacts.pdf. 

The first round of applications will close July 29. Subsequent 
application due dates are anticipated in December 2009 and 
March 2010. Applicants, however, are encouraged to apply 
quickly as funds may not be reserved for future rounds. 

The Smart Grid Investment Grant Program was authorized by the 
Energy Independence and Security Act of 2007 and funded by 
the American Reinvestment and Recovery Act of 2009. NEMA 
provided critical input for both bills, and continues to advocate 
for grid modernization as a path to the nation’s climate, economic, 
and security policy goals. NEMA has also provided state officials 
with manufacturers’ perspectives, including invited presentations 
to the California Public Utilities Commission and the Smart Grid 
Collaborative between the Federal Energy Regulatory Commission 
and the National Association of Regulatory Utility Commissioners.
Circle 47 on Reader Service Card

GE to Transform U.S. Military Base into Smart  
Grid Showcase
Awarded $2 Million in Federal Stimulus Funds for New, Smart 
Microgrid Demonstration Project That Will Serve as a Model for 
Maximizing Energy Security, Improving Efficiency, and Supplying 
Clean, Renewable Power for Military Bases

Niskayuna - With the goals of increasing energy security, energy 
efficiency, and promoting cleaner, alternative energy at U.S. 
military bases, GE announced on July 8 it has been awarded $2 
million in Federal stimulus funding from the U.S. Department 
of Defense (DOD) for a smart microgrid demonstration project at 
Twentynine Palms Base, California.
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The base is the world’s largest Marine Corps Base and it is the 
premier training facility in the world for Marine operations, 
drawing military personnel from all over the world for Combined 
Arms Exercises. GE and the Environmental Security Technology 
Certification Program (ESTCP) office at DOD are in the process of 
finalizing a contract for the project. 

GE will design and demonstrate a smart energy management system 
that enables installations to more optimally manage on-site power 
generation and energy storage, while interacting with the regional 
electrical grid in a more intelligent and efficient way. Additionally, 
GE’s system will provide enhanced capabilities for installations to 
integrate renewable resources, such as solar energy, to help meet 
their electricity needs and reduce their carbon footprints. 

According to the 2009 Defense Appropriations Act, U.S. military 
installations consumed 3.8 billion kilowatt-hours of electricity last 
year, enough electricity to power 350,000 households in the United 
States. In addition to high energy costs for these installations, 
critical defense facilities must operate seamlessly through a 
power outage or other infrastructure disturbance. These are two 
key challenges that a smarter, more intelligent grid management 
system will help to address. 

“GE’s smart microgrid demonstration project will show how a more 
intelligent energy management system can help military bases 
further safeguard the operation of their power systems while also 
reducing overall energy costs,” said John Kern, Manager of GE’s 
Smart Grid Research Lab. “This project will serve as a model 
for other bases and it also will demonstrate how similar types of 
facilities, such as industrial complexes and universities, can take 
advantage of a smarter grid.” 

U.S. military bases typically manage power in two ways: local 
power is generated on site for critical facility needs; and, the bases 
are connected to the larger U.S. electrical grid network. As part 
of the project, GE will provide an enhanced suite of microgrid 
control system technologies that will enable a military base to 
more effectively manage its local energy resources as well as the 
interaction with the larger electrical grid network. 

To develop this new system, researchers at GE Global Research in 
Upstate New York will develop and incorporate advanced algorithms 
and computational decision engines into a microgrid controller built 
by GE Digital Energy. This microgrid controller will optimize the 
power generation and distribution within the microgrid. GE Fanuc 
Intelligent Platforms will also integrate many of these advanced 

technologies into a new supervisory control and software system 
that can span power generation and distribution as well as major 
power consumers within the microgrid. 

GE has completed considerable research and development in 
microgrids in recent years for both the U.S. Department of Energy 
and the Canadian government. Because microgrids are essentially 
self-contained systems, they have great potential for enabling a 
higher penetration of clean, renewable power sources into the 
electrical distribution network. For contained complexes like a 
military base that can supplement their own power needs with 
power generation onsite, microgrids can be an attractive option for 
bringing more renewable power online.
Circle 48 on Reader Service Card

Duke Energy Announces Management Realignment

Charlotte - Duke Energy announced several changes in leadership 
responsibilities on July 2. 
•	  Keith Trent, currently group executive and chief strategy, 

policy and regulatory officer, was named group executive and 
president of Duke’s Commercial Businesses.

	 The Commercial Businesses organization includes Duke 
Energy Generation Services, which houses the company’s 
wind generation business, Midwest non-regulated generation, 
DukeNet, a telecommunications business, and Duke Energy 
International, with operations in Latin America. 

•	  Jim Turner, currently group executive, president and chief 
operating officer for U.S. Franchised Electric & Gas (FE&G), is 
assuming expanded responsibilities in FE&G.

	 Turner will take on responsibility for regulatory strategy and 
execution at the state and federal levels. These responsibilities 
will align with the existing customer-facing functions to 
provide a comprehensive approach to managing customer 
relationships. The state presidents for Duke Energy Carolinas, 
Duke Energy Ohio/Kentucky and Duke Energy Indiana will 
report to Turner.

•	   Dhiaa Jamil, currently group executive and chief nuclear officer, 
was named group executive and chief generation officer.

	  In his expanded role, Jamil, who will also retain the title of 
chief nuclear officer, will have accountability for nuclear, fossil 
and hydro regulated generation. 

“These changes in leadership responsibilities are designed to clarify 
accountabilities, streamline our decision making and strengthen 
relationships with our customers, regulators and shareholders,” 
said James E. Rogers, Duke Energy chairman, president and chief 
executive officer. “We’re able to make significant changes like 
these with confidence because of the strength and depth of our 
leadership team.”

Keith Trent 
Trent joined Duke Energy in 2002 as general counsel, litigation. He 
has more than 18 years of experience as an accomplished attorney.  
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Trent was named to his current role in September 2006 and has 
led the areas of strategy, state and federal policy and government 
affairs, corporate communications, community affairs, technology 
initiatives and environment, safety and health policy. 

Jim Turner 
Turner joined the company, in 1995. Before joining Duke, Turner 
was a principal in the Indianapolis law firm of Lewis & Kappes, 
P.C. Prior to the merger of Duke Energy and Cinergy, Turner served 
as president of Cinergy. He also served as the company’s chief 
financial officer, where he was responsible for financial operations, 
investor relations, corporate development, and strategic planning. 

Dhiaa Jamil 
Jamil has more than 28 years of experience in the energy industry. 
He joined the company in 1981 as a design engineer and has served 
in significant leadership roles at all of Duke’s nuclear stations, 
including serving as site vice president of Catawba Nuclear Station 
in 2003. Jamil is a registered professional engineer in North 
Carolina and South Carolina. He was named to his current role in 
January 2008.
Circle 49 on Reader Service Card

President Obama Announces New Light Bulb 
Standards
Biggest energy saver in history of Energy Department 

Washington D.C - New national minimum energy efficiency 
requirements for light bulbs will save more energy than any other 
standard ever issued by any administration, according to a coalition 
representing environmental and consumer organizations, state 
government, and utilities. The new standards, announced by 
President Obama on June 29, will make the hundreds of millions 
of fluorescent tube lamps that light offices, stores, and factories 
more efficient. They also will phase out conventional incandescent 
reflector lamps, effectively extending the phase out of inefficient 
incandescent products initiated by Congress in 2007 to the common 
cone-shaped bulbs used in recessed light fixtures and track lighting. 

“With our nation’s birthday around the corner, President Obama has 
provided the nation an early gift in the form of big energy savings, 
dollar savings, and pollution cuts,” said Andrew deLaski, Executive 
Director of the Appliance Standards Awareness Project (ASAP). 
“However, even bigger savings could have been achieved.” 

According to the Department of Energy (DOE), lighting uses 
nearly 40% of all electricity used in commercial buildings. The 
standards announced on June 29 affect the more than 500 million 
fluorescent tube lamps and 265 million reflector lamps sold each 
year in the United States.  

“This final standard is a substantial improvement on the draft 
standard released by the Department of Energy in the closing 
days of the Bush Administration,” said Steven Nadel, Executive 
Director of the American Council for an Energy-Efficient Economy 
(ACEEE). “We are heartened that President Obama himself chose 
to make the announcement and to focus on the importance of 
energy efficiency.” 

According to DOE, the new standards announced will save up 
to 1.2 trillion kilowatt-hours over thirty years, an amount about 
equal to the total consumption of all homes in the U.S. in one 
year.Businesses and consumers will gain up to $35 billion in net 
savings and global warming carbon dioxide emissions will be cut 
by up to 594 million metric tons, an amount equal to the annual 
emissions of nearly 110 million cars. 

The maximum levels analyzed by DOE would have increased 
energy savings by another 230 billion kilowatt-hours over thirty 
years, or roughly enough to meet the power needs of 22 million 
more U.S. households for a year. The higher standards would have 
saved businesses and consumers as much as another $11 billion, 
according to DOE. 

“A flip of the switch may seem mundane but the way we light 
our homes and offices is a big chunk of our nation’s energy use,” 
said Lane Burt, Policy Analyst with the Natural Resources Defense 
Council (NRDC). “This standard starts cutting the huge energy 
and pollution costs that come with keeping the lights on. The DOE 
rule is literally lighting the way toward a brighter energy future 
and along with future standards will serve as a cornerstone of our 
energy policy that we will build upon in years to come.”  

DOE is slated to set a total of 25 new standards during the current 
presidential term.  

The new lamp standards, which will take effect in 2012, will have 
little effect on the outward appearance or lighting performance 
of the affected light bulbs. For fluorescent lamps, highly efficient 
“T8” lamps (lamps with a 1 inch diameter) will replace “T12” 
lamps (which have a 1.5 inch diameter). For reflector lamps, 
standard incandescent and halogen technology will be replaced 
with highly efficient halogen infrared reflector technology, a 
change that will save consumers energy, but not result in any 
outward change to reflector lamp appearance. In 2007, Congress 
enacted a phase out of standard incandescent light bulbs in favor 
of advanced incandescent technology and other high efficiency 
products starting in 2012. 
Circle 50 on Reader Service Card
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EET&D : First of all, congratulations on SEL’s 25th anniversary! 
Having been at the forefront of power system protection 
innovation twenty-five years ago this must be an exciting time 
for you given all of the new challenges our industry is facing. 
How would you characterize your posture as a company that is 
probably going to play an integral role in transforming the grid 
for the next quarter century and beyond?

 Dr. Schweitzer : Creativity, extensive research, attention to 
customer needs, and a wealth of power system automation, 
communications, and cybersecurity expertise drive our research 
and development processes. Our multidisciplinary teams of 
power, communications, automation, software, mechanical, 
and electronic design engineers develop products that meet 
or exceed customer needs for features, functionality, and 
robustness. These principles remain firmly in place at SEL, 
so I don’t foresee any major changes in that regard. What I 

do see, however, is an urgent industry need to invest in the 
future – something that has been lacking in recent years as the 
industry struggled with deregulation, fiscal uncertainties, rate 
reviews, market design, security and other distractions from 
the fundamentals of power engineering.

EET&D : We’re in difficult economic times right now, and as 
a result, a lot of companies – suppliers and users alike – are 
looking for ways to cut corners and trim costs as much as 
possible. What is your view of how the recession is impacting 
the electric power industry and whether the result will be 
temporary or longer lasting?

 Dr. Schweitzer : There’s always a legitimate incentive to cost-
engineer goods and services for maximum efficiency and, of 
course, profitability, but that only pays off in terms of cutting 
waste and improving the process. 

Schweitzer 
Engineering 
Laboratories, Inc.

Schweitzer Engineering Laboratories, Inc. (SEL) introduced the world’s first digital relay in 1984, revolutionizing the power 
protection industry by offering fault locating and other features for a fraction of the cost of earlier systems. Twenty-five years later, 
SEL offers a complete line of products and services for the protection, monitoring, control, automation and metering of electric power 
systems. Yet despite its launch as a low-cost provider, this icon of modern-day power engineering is today most often characterized 
by trend-setting innovation, consistent performance and an unwavering commitment to product quality and customer service.

“I have personally stressed the importance of security for SEL relays, communications 
processors, meters, and other equipment from the very beginning of the company.” – 
Dr. Ed Schweitzer, President

Edmund O. Schweitzer, III PhD.
President

Dave Whitehead
Vice President R&D
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When it starts cutting into quality, that paints a  
very different picture. At SEL, we take our 
commitment to quality very seriously, as demanded 
by our customers’ very critical applications. All 
SEL products meet or exceed both national and 
international testing standards, which we feel is 
one of the best investments any company can make 
in their future, especially in tumultuous times like 
these. And, we back that up with a 10-year worldwide 
warranty. Fortunately, our pursuit of quality almost 
always leads to cost savings that we can pass along 
to our customers, allowing them to benefit not just 
from lower costs, but also from the improved power 
reliability that results.

EET&D : Clearly, there is a lot to do if we’re going to 
transform the grid in ways that will allow it to serve 
us at least as well as it has thus far. What do you 
feel needs to happen for the so-called “Grid of the 
Future” to become reality?

 Dr. Schweitzer : The fact is that we and our 
customers have already been building the grid 
of the future for a long time. One example is the 
International Drive project with Progress Energy in 
Florida, which is a looped distribution system. That is, 
power can flow in either direction, and we’re tripping 
and restoring service in just six cycles. That system 
has already been in service for about a decade. It’s 
distribution working at transmission speeds – I think 
that’s pretty smart, so perhaps it would be better to 
refer to the challenge at hand as enhancing the grid 
of the future, rather than “creating” it, per se.

EET&D : That brings up another interesting point 
regarding distributed resources and 2-way power 
flows. With all the talk about wind, solar and other 
renewables these days, can you perhaps comment on 
how these new energy sources will be accommodated?

 Dr. Schweitzer : Today, we can integrate, protect, 
control and monitor distributed energy resources like 

wind turbines, solar arrays and other intermittent 
sources. Capabilities including single-pole tripping 
and closing, directional elements, communications 
suitable for protection, sag-swell monitoring, power 
quality, harmonic measurement, fault locating, event 
reporting, secure communications, precision time, 
oscillography and more are ready to address the 
challenges of today and the future.

EET&D : Let’s turn now to a topic that is on everyone’s 
mind lately and one that is still in a steep climb 
toward maximum mindshare among utilities of all 
types, sizes and locations: Security. 

 Dr. Schweitzer : I have personally stressed 
the importance of security for SEL relays, 
communications processors, meters, and other 
equipment from the very beginning of the company. 
From our very first products, we have provided two 
levels of access with separate passwords and alarm 
contacts, which signal access failures. Security is a 
way of thinking, a continuous process as important as 
product features and system architectures. Security 
awareness, security-in-depth, and good security 
must be taught and learned for us to succeed. After 
that, the technology comes in.

 Whitehead : Let me be very clear in saying that 
although technology has a prominent role in threat 
mitigation, technology alone can’t – and won’t –fix 
this problem unilaterally. The security picture is 
much bigger than that. As Dr. Schweitzer pointed 
out, we have routinely emphasized the importance 
of security in integrated systems and have published 
many papers describing the threats, vulnerabilities, 
and practical mitigation measures. And, as an ongoing 
priority, SEL University offers a cybersecurity course 
to educate users about our secure-communications 
products to improve security awareness at the 
customer level as well.
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Do we design security into our products? Yes, of course, but 
education about security and heightened awareness is at least 
equally important.

EET&D : Security is an issue that affects us all in many different 
ways – both personally and professionally – but overall, in many of 
the same ways. What, in your opinion, is the most likely path toward 
effective security threat mitigation?

 Dr. Schweitzer : The many security threats today include hackers, 
disgruntled employees, terrorists and countries with sophisticated 
information warfare plans and capabilities. We all must recognize 
our own role and responsibilities in mitigating these threats. As 
manufacturers, we need to provide safe and secure solutions. 
Asset owners need to meet their obligations to shareholders and 
customers. I believe government can help by sharing knowledge 
of threats and good security practices. Fortunately, there are many 
simple and low-cost steps that one can take to quickly reduce the 
threats to the vital assets of our power systems. 

EET&D : Can you perhaps give our readers a few examples of what 
you mean by that?

 Dr. Schweitzer : Sure. We’ve developed a list of twelve tips 
for threat mitigation. I won’t go over all of them here, but one 
of the most important is knowing all of the paths to your assets 

That is, making a list of all the ways you normally access them 
– which includes both physical access as well as electronic or 
cyber access, where applicable – and then making sure that each  
path is appropriately monitored and/or restricted to key  
personnel only. Dave, what is another one that you feel is important 
to mention here?

 Whitehead : Use security features that are present in the 
equipment, like strong passwords. Password management, of course, 
goes hand-in-hand with the use of good passwords. Limit access to 
the assets on a need-to-know basis. Sound security policies should 
be practiced as a matter of course. Again, a lot of this is common 
sense and procedural.

EET&D : What about the technical side? Certainly there is a 
technical dimension to all of this that will help improve security… 

 Whitehead : Well, naturally there are a lot of technical measures 
available to support procedural methods. There’s no silver bullet. 
Different threats call for different kinds of protection: solutions 
must be designed holistically, not individually. Our solutions scale 
with applications. For some applications, passwords may provide 
sufficient security. For other applications where data security is 

critical, we’ve developed NSA-recognized encryption designed for 
protection and SCADA communications links.

EET&D : I want to take the last few minutes we have together to 
ask you about synchrophasors and Phasor Measurement Units – or 
PMUs as they are often called. PMUs are a relatively new addition to 
the power engineering toolbox that hold great promise for improving 
our ability to predict, and hopefully, prevent faults that can lead 
to major outages, especially those of the kind that caused the 
Northeast blackout in August of 2004. What can you tell us about 
how PMUs fit into grid transformation and Smart Grid?

 Dr. Schweitzer : We’re at the tipping point for synchrophasors. The 
result is that we and many of our customers are already transforming 
the grid. For example, Comision Federal de Electricidad (CFE) 
in Mexico is using synchrophasors for the real-time control of 
generation to respond quickly to line outages. Several utilities 
and industrials are not only using the protection but also the 
programming and control capabilities these devices contain to 
automatically reconfigure their systems, locally and quickly. I like to 
say we should communicate more and depend on it less, which in 
turn, drives more localized and automated decision-making.

EET&D : You mentioned CFE in Mexico as one example of where 
PMUs are already being deployed, but can we assume that we will 
start seeing these in more projects going forward?

 Dr. Schweitzer : Until recently, synchronized phasor measurements 
were available only from laboratory equipment or from expensive 
stand-alone phasor measurement units. The expense and need for 
separate equipment had limited the use of synchrophasors. Today, 
however, you can get built-in synchronous phasor measurement 
capabilities when you buy meters and a growing number of relay 
models. You can even get firmware upgrades that will further extend 
the reach of the synchrophasors.

 Whitehead : I’d like to also add that thanks to microsecond-
accurate GPS clocks, precise time is available everywhere today.  
One reason our R&D engineers have worked so hard to make 
synchrophasors ubiquitous is because there are so many things 
you can do when voltage and current measurements are precisely 
time-synced. One microsecond corresponds to only about 0.02 
electrical degree at 60 Hz, so phase errors in the measurements 
come primarily from instrument transformers.

EET&D : What kinds of things can we do by migrating to broader use 
of synchrophasors in the future?
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 Dr. Schweitzer : These devices have a 
multitude of applications, some of which 
are fairly traditional and others of which 
represent relatively new frontiers. But 
whether you test or commission protective 
systems, manage assets, operate control 
centers, develop models, or analyze power 
system events, you will find these units to 
be immensely useful.

One straightforward application is the use 
of synchronized phasor measurements 
from your meters and relays to check 
the instrument transformers within your 
substation. When the breakers are closed, 
all line and bus voltage transformers should 
agree in magnitude and phase.

Another common use is to check CT 
polarities, phasing and ratio. With a little 
load on the system and all your relays 
synchronized, perform Kirchoff’s Current 
Law around the bus, phase by phase,  
and you will be able to see any  
phasing, polarity or ratio errors. And, since 
synchrophasors are available everywhere 
today, we can now directly measure  
the power-system state – and do so  
quickly. Knowledge of the state is vital 
in preventing blackouts, and adapting  
to rapid changes in wind generation,  
for instance.

EET&D : In closing, what are some of 
the broader changes you expect to see in 

the electric power industry over the next  
few years?

 Dr. Schweitzer : One of the changes 
I think we will see is a move towards 
distribution systems that can accept load 
or generation virtually anywhere along the 
network. One rather creative idea is to 
integrate idling locomotives as spinning 
reserves. On a more conventional basis, 
however, I think we will see a rebirth of 
nuclear generation and probably more hydro 
as well, since hydro goes hand-in-hand  
with wind as what you might call 
complementary renewables. 

Synchronized measurement and operations 
of the power system including switching 
events at multiple substations that are 
precisely controlled in time is another 
example. Distributed control that 
intelligently islands – instead of “anti-
islanding” – and faster clearing of faults, will 
result in less reliance on time coordination 
except for back-up. Customer service and 
safety will demand this!

I also see more transmission lines being 
built, and many existing ones upgraded 
– something that we have desperately 
needed for a long time. And new tailor-
made, wide-area communications solutions 
that are fast, secure and flexible and 
that support the need for synchronized 
control and protection are needed  
for all of this to come together in a cohesive 
and efficient way. I realize that’s a pretty 
tall order, but I have every confidence  
that we can and will do it. Meanwhile, 
utilities and industry need to keep educating, 
training and hiring engineers to create, 
design and build these systems. I’m sure that 
many other creative new solutions will arise 
as we go forward. It’s truly an exciting time  
to be in the power business! 
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It’s impossible these days to open a newspaper or turn on the TV without hearing stories about the negative effects 
of energy use. North Americans are increasingly seeing a connection between fossil fuels and climate change. 

The Obama Administration’s 2009 Stimulus Bill brought the Smart Grid to public attention as a partial solution to 
the problem. The federal government’s willingness to fund projects and the view that at least some were “shovel 
ready” encouraged consumers to see the utility industry as a source of solutions to issues like replacing fossil 
fuels with wind and solar energy.

Many industry executives, however, worry that the image of the Smart Grid is too positive. Once customers 
understand the full costs of a Smart Grid, they ask, will the glow continue? And what happens if it fades?

Cost Expectations 
Oracle found in its survey of 604 U.S. consumers and 200 U.S. 
utility managers, “Turning Information into Power,” that there 
are grounds for concern. The survey found, for instance, that 
although U.S. gas and electricity costs remain modest by global 
standards, 94 percent of respondents were concerned about the 
energy costs of their primary residence. Almost as many – 93 
percent – rated “saving money” as a ‘Somewhat Important’ or 
‘Very Important’ motivator to conserve energy. As proof of that 
importance, 88 percent said that in the previous 12 months 
they had actually taken steps – adding insulation, switching to 
compact fluorescents, and the like – to lower their energy costs. 

Every bill received, payment made, or visit to the company 
website should be used as a valuable opportunity for companies 
to promote strategic adoption of the online channel. A positive 
payment experience strengthens a company’s brand and increases 
the potential to transition customers to paperless billing. 

Oracle’s “Turning Information into Power” study revealed 
that, despite the many communication advances of the 
past decade, most customers would prefer to receive 
information from their utility via mail.

Costs and Renewables
Most startling on the cost front were the slightly more than 
half of the survey respondents who said that one of the most 
important benefits of renewable energy use is that it will 
reduce personal energy costs1 – an idea few in the utility 
industry support.

Is this an idea left over from mid-Twentieth Century sci-fi 
projections? Possibly not. Many media stories on renewables 
highlight the falling cost of renewables technology. One search 
engine shows 264,000 hits on the exact phrase “low cost solar” 
and millions more where the words are in close proximity.2

These reports are not intended to deceive. They use “low 
cost” in the sense of “lower in cost than a similar item was in 
previous years” – a concept clear within the energy industry. 
It is also the case that new cap-and-trade systems or carbon 
taxes could, in a foreseeable future, easily make renewables 
less expensive than fossil fuel generation. 

Still, it appears that a substantial number of consumers 
interpret “lower cost” as meaning “lower than I currently pay.”

Costs and Information
Consumer concern with cost is also clear in the survey results 
on information usage.

On one hand, consumers have a desire for more infor- 
mation on energy consumption. Nearly all those surveyed  
(95 percent) said they were interested in receiving  
consumption information.

Preparing Customers for Smart Grid Costs
By Guerry Waters, Vice President, Industry Strategy, Oracle Utilities

1 Based on percentage of respondents that rated the benefit an 8-10 on a scale of 1-10, where one is “not at all important” and 10 is “extremely important.”
2 Such casual searches are merely suggestive, of course, but results are similar using “wind” as the criterion. And “low cost” hits for both wind and solar outnumber similar “high cost” hits by 

more than six to one. 
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Preparing Customers for Smart Grid Costs

And most saw room for improvement in 
the amount and quality of information 
utilities currently offer.3

Also demonstrating the value consumers 
place on information is the fact that 69 
percent of them said they would review 
detailed “real-time” usage data if it were 
available. Most of those saw information 
as leading to lower personal consumption.

Does that mean consumers would value 
the near-real-time information a Smart 
Grid can provide? For some consumers, 
“value” may not equal “money.” When 
asked if they would be willing to pay 
an upfront cost for the ability to see 
detailed and/or real-time consumption 
data, only 20 percent said yes.

Expenditures for customer portals via 
which utilities plan to deliver Smart Grid 
information could also be problematic. 
The survey revealed that such portals 
were not high on the priority list for the 
more than half of all consumers who 
would prefer to receive their energy 
information by mail.

Consumer emphasis on saving money could 
challenge utilities looking at rising commodity 
prices and high costs to develop a Smart Grid.

Costs versus Benefits
Total Smart Grid cost estimates vary 
widely. KEMA has estimated U.S. costs 
for the Advanced Metering Infrastructure 
(AMI or “Smart Metering”) portion of 
the Smart Grid at slightly more than 

$63 billion.4 A study from U.S. regional 
transmission operators,5 suggests the 
grid needs $100 billion in improvements 
to substantially raise the percentage of 
generation from renewables. A widely 
circulating number for total Smart Grid 
cost is “up to $2 trillion.”6 

The thick technical reports backing 
up these estimates do not lead easily 
to consumer-oriented explanations. 
And few bother to point out that, 
even without the Smart Metering 
and renewables associated with the 
Smart Grid, ongoing transmission and 
distribution investments have been – 
and will continue to be  – substantial. 

From the consumer’s point of view, it 
is equally difficult to assess benefits. A 
2003 U.S. Department of Energy study 
suggests Smart Grid-related benefits of 
$46-$117 billion by 2023.7 Estimates 
since then have risen considerably. 
The Electric Power Research Institute, 
for instance, estimates8 that reducing 
power interruptions and fluctuations – 
an almost certain Smart Grid benefit – 
could save up to $100 billion each year 
in damages and lost business.  

Few, however, venture to guess at how 
total benefits might approach the costs 
without positing carbon taxes or CO2 
cap-and-trade permits.

3	 When asked to give their utility supplier a grade on their “current ability to provide detailed, useful information on energy consumption,” only 14% of consumers gave their utility supplier an “A.”
4	 KEMA, Inc., The U.S. Smart Grid Revolution – KEMA’s Perspectives on Job Creation, prepared for the GridWise Alliance, December 2008.
5	 Cited in Rebecca Smith, “New Grid for Renewable Energy Could Be Costly,” Wall Street Journal, February 9, 2009.
6	 National Public Radio, “Putting a Price on Smart Power,” Power Hungry: Reinventing The U.S. Electric Grid, April 2009.
7	 [|L. D. Kannberg]; M. C. Kintner-Meyer, D. P. Chassin, R. G. Pratt, J. G. DeSteese, L. A. Schienbein, S. G. Hauser, W. M. Warwick (2003-11) (pdf). GridWise: The Benefits of a Transformed 

Energy System. Pacific Northwest National Laboratory under contract with the United States Department of Energy.
8	 Cited in 8 National Public Radio, “Putting a Price on Smart Power,” Power Hungry: Reinventing The U.S. Electric Grid, April 2009.
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Preparing Customers for Smart Grid Costs

Many utilities are developing Web portals to provide detailed information 
to customers. Encouraging customer use and assessing results remains a 
challenge for the future. 

Other Studies
The Oracle study is not the only one detecting a gap between 
customer expectations of future energy costs and experts’ 
estimates of likely costs. 

A Deloitte study found that “Sixty-two percent of consumers 
would be willing to pay five percent more on their electric bills 
to stop greenhouse gas emissions.”9 Applied to consumers 
alone, that would produce about $7.8 billion annually; 
applying that percentage uniformly across all sectors would 
produce about $18.2 billion.10

Similarly, the Distributed Energy Financial Group11 found:
Nearly one-third of Americans believes that no utility bill 
increase is necessary to manage climate change, and 
another 44 percent say less than 10 percent… One third of 
Americans… would be very dissatisfied if they had to pay 10 
percent more for electricity to address climate change.

While cost estimates are vague and implementation schedules 
highly uncertain, a 5-10 percent rise in bills seems unlikely to 
generate revenue quickly enough for a pay-as-you-go rollout. 
Such utility capital projects are rarely, however, financed 
through current revenue; bonds could make payment far more 
manageable, especially for investments made gradually over 
time. Given ongoing inflation rates and projected pricing for 
the renewable energy to put onto an improved grid, however, 
consumers are almost certain to notice the added costs.

Promoting Support 
Education 
One approach to encouraging customer acceptance of Smart 
Grid costs is to demonstrate their need. That begins with 
putting national abstractions into local terms.

“Reducing peak consumption” is a vague concept, at best. 
Consumers need something clearer: Unless we reduce 
consumption during X time periods by Y amount, we are going 
to have to spend Z dollars to build a new distribution line. 

Clarity permits all stakeholders to examine options for reaching 
a goal. In this example, discussions might involve:
•	 Monthly rather than seasonal rate adjustments. Some 

studies suggest that varying flat rates monthly rather than 
annually12 could produce 30 percent of the peak-shaving 
gains anticipated through real-time pricing.

•	 Critical peak pricing programs for very large customers or 
volunteers only.

•	 Customer-owned generation strategically positioned to 
reduce use of specific lines.

•	 Direct load control devices on customer-premises equipment 
like air conditioning units. These devices proved workable 
in the 1980s and 1990s but lost favor, in part because 
utilities could not detect which units were still operational 
or which households overrode their use. Comparing direct 
load control with the cost of more sophisticated equipment 
could help customers understand the pay-off for investments 
in such single-use devices versus the potential of more 
flexible, multi-purpose advanced metering systems.

The customer may also respond positively to information 
on lessons learned from previous local or national programs 
aimed at solving the problem, such as:
•	 Weatherization.
•	 Use of an existing automatic meter reading (AMR) system, 

read daily and using 24 hours as an “interval” to gain at 
least some of the benefits available from Smart Metering.

•	 Rewards for specific percentages of use reductions 
maintained over specific time periods.

•	 Intensive education programs delivered more aggressively 
using not merely the bill stuffer but (with the customer’s 
permission) more aggressive channels such as e-mail or 
short message service (SMS).

•	 Low-cost loans, collected as part of the normal energy bill, 
for energy-saving equipment and weatherization services. 

9	 Cited in International Consumer Research, “Rising electricity rates, global warming top concerns for consumers and regulators: Deloitte study,” May 22,2008.
10	 Using 2008 consumption figures from the Energy Information Administration, U.S. Department of Energy.
11	 Cited in Warren B. Causey, Tracking The Rise Of The Intelligent Enterprise, Sierra Energy Group, January 2009.
12	 For instance, in “The Short-Run Effects of Time-Varying Prices in Competitive Electricity Markets,” (University of California Energy Institute, CSEM WP-143R), Stephen P. Holland and Erin 

T. Mansur suggest that goals could be realized through setting flat rates monthly rather than annually. “Monthly flat rate adjustment has many of the same effects as RTP adoption, captures 
more of the deadweight loss than time of use (TOU) rates, and requires no new metering technology,” they find.
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Helping consumers understand the grid improvements essential 
to meeting state Renewable Portfolio Standards should also ease 
customer acceptance of Smart Grid costs – or possibly direct the 
backlash, if one remains, at an appropriate target.

Reducing Costs
The Smart Grid is not a single package of specific hardware 
and software. Despite the claims of some vendors, it does not 
arrive in a box. The shape of the Smart Grid will vary from 
region to region; so will its costs. 

Technologies and customer programs designed to reduce peaks, 
for instance, will not be a part of the Smart Grid in regions 
with transmission and distribution overcapacity. Utilities 
developing local run-of-river hydro or biomass generation to fill 
Renewable Portfolio Mandates may ignore the sophisticated 
grid improvements associated with using “non-dispatchable” 
wind and solar.  

The Smart Grid is a vision we will realize through evolution. 
And Smart Grid costs could plummet over time. Economies of 
scale and innovation will likely reduce manufacturing costs, as 
they have in virtually every other high-tech venture. Experience 
with business processes and customer programs will likely lead 
to the emergence of best practices that will increase efficiency 
and reduce investments in dead-end approaches.

Non-Rate Funding
Customer revenue is not the only source of funding for Smart 
Grid projects.  The $11 billion in Smart Grid grants available 
under the U.S. fiscal Stimulus package may be, as some 
describe it, a drop in the bucket of overall Smart Grid funding. 
But it is a valuable drop in kicking off projects. Additionally, 
the Department of Energy has about $3 billion available for 
Smart Grid grants.

Reducing utility risk profiles may be another source of funding.  
Standard and Poor’s numeric business risk profile categories 
significantly affect utilities’ cost of capital. Lowering risk 
reduces the cost of capital in quantifiable ways. Utilities and 
regulators could – should they choose to do so – apply the 
savings to various Smart Grid improvements.13 

Working with the Media 
Television, radio, and newspapers can be invaluable allies in 
getting clear and realistic Smart Grid information in front of 
customers. Many utilities already have a significant media 

presence and excellent contacts. But reality is that only the 
largest media outlets have full-time energy reporters. Most use 
generalists who cover little beyond commodity price changes 
and do-it-yourself home weatherization. 

That suggests significant risk concerning potential media 
portrayal of the Smart Grid. Once the rust of media “hype” 
subsides, a generalist reporter might, for instance, take a  
$2 trillion Smart Grid cost estimate, assign half to business 
and half to residential customers, and denounce the Smart 
Grid as saddling households and small businesses with an 
astounding $7,000 bill.

Utilities can help head off such incidents by providing the media 
with not just a community-outreach professional but also with a 
technical expert who can, on an ongoing basis, localize costs and 
benefits, explain utility plans, answer customer questions via a 
blog, and generally help fill the information gap.

Conclusion
Consumers today are coping with continuing bad financial and 
environmental news. For many, positive media stories and federal 
support have turned the Smart Grid into a much-needed beacon 
of hope for addressing some major environmental issues in a 
positive and meaningful way. 

Studies like Oracle’s “Turning Information into Power” suggest, 
however, a gap in consumer understanding about likely future 
energy costs. Most utilities will want to turn that lack of 
understanding into support and avoid a backlash against Smart 
Grid costs. To do so, utilities may want to step up media contacts 
and customer communication initiatives regarding the costs, 
benefits, and alternative paths to a cleaner and more secure 
energy future. 

About the Author
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13	 Use of a lower cost of capital as a revenue source is playing a role in current discussions of rate structures like decoupling. It is far too complex, however, for complete discussion in this article. 
There is a particularly lucid description of the issue in The Regulatory Assistance Project’s (RAP’s) Revenue Decoupling Standards And Criteria, A Report to the Minnesota Public Utilities 
Commission (30 June 2008). RAP also publishes a number of other documents on this issue.

Preparing Customers for Smart Grid Costs
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Welcome to the first installment of Security Sessions, a new feature focused on security-
related issues, policies and procedures. I want to thank Jaguar Media and the editorial 
staff of Electric Energy T&D magazine for this opportunity to communicate with EET&D 
readers across the industry and around the world on this increasingly important topic. 
Let me start off by saying that I like to think of myself as an educator. As such, I hope to 
use this column to help convey the various aspects of security and how evolving security 
measures impact those involved electric power T&D in a way that is informative and easy 
to apply to your own situation, regardless of how complex the core issues may be. In this 
first installment, I will address a few of the many misconceptions about security and also 
lay some groundwork for a common understanding of security fundamentals going forward.

Lately, the news has been full of headlines 
and warnings about nebulous cyber threats 
to the power grid. We hear that hackers 
from other countries have “embedded 
software” into critical systems that 
monitor and control various aspects of 
the grid and that we are vulnerable to 
blackouts precipitated by these evil forces. 
No one who is knowledgeable about  
cyber crime disagrees that there are myriad 
hacker groups constantly looking for ways  
to make a dishonest buck, and there is 
ample evidence of foreign governments  
that would like to inflict harm on our 
industry and innocent people the world 
over. Yet often the people making these 
pronouncements – although presumably 
well intended – are less technically informed 
than might otherwise be appropriate for 
issuing such sweeping alarms.

For example, the notion that someone hacking 
into a company’s web server is equivalent to 
having a control system ‘hacked’ is simply 
not true in the vast majority of cases. Indeed, 
industrial automation experts have always 
distrusted the reliability of computers. And  
 
 
 

despite the fact that computer reliability is 
extremely high compared to most manual 
methods, the vast majority of mission-critical 
systems are designed to be exceedingly 
fault-tolerant. This can be accomplished 
by various methods and practices including 
measures ranging from full redundancy 
(often with automatic failover software) to 
totally replicated equipment at alternate 
facilities and/or back up by one or more 
layers of independent safety equipment. 

The reason for this protective stance 
being initially developed was quite basic: 
Industrial processes – whether generating 
or transmitting electric power, processing 
hydrocarbons or a part of countless other 
activities – can result in valuable equipment 
being damaged or entirely destroyed and 
people can be harmed or even killed should 
things go badly wrong. And although fault 
tolerance isn’t in itself a sufficient security 
blanket, it is often an effective first line of 
defense and an indicator that there are 
problems requiring further attention. This is 
not to say that we shouldn’t be concerned 
enough to take steps to strengthen our critical 
systems and infrastructure – naturally, we 
must. But such actions should be focused 
on the areas of greatest vulnerability and 
risk, initially targeting cyber assets whose 
compromise would yield unacceptable 
consequences that may not be readily 
preventable by routine fault detection and 
operator vigilance.

When discussing cyber threats to critical 
(cyber) assets, we must first understand 
the characteristics of – and especially the 
differences across – various classes of cyber 
assets. My definition of a vulnerable cyber 
asset is any intelligent system or device that 
has remote communications capabilities 
enabled (e.g., a DCS or SCADA system, a 
protective relay, an RTU, a smart meter, 
etc.). Communications may be via wireless 
technologies, LAN or WAN technologies or 
even conventional analog telephone lines. 
(Any such device that does not have a 
communications interface cannot be attacked 
without physical access to that device, so I 
will not consider them in this instance.)

SECURITY SESSIONS
By William T. (Tim) Shaw, PhD, CISSP
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We can further break these assets down 
into three (3) classes: 1. Devices having 
a fixed set of executable commands; 2. 
devices that also have some capacity 

for remotely configurable settings and 
functions; and 3. devices that also  
can be remotely reprogrammed to  
some degree.

The first class of devices cannot be  
infected with malware because it is not pos
sible to alter their programming remotely. 

The most that can happen in those  
cases is that unauthorized commands  
are sent to, and executed by, the  
device(s), which could ostensibly 
have dangerous results. The same 
is generally true for the second 
class of assets, but those types of  
devices may have remotely alterable 
configuration settings that significantly 
change the operation. A good example 
would be changing or disabling the 
protective functions of a relay. The third 
class of assets does support – or can  
at least be tricked into allowing –  
remotely alterable programming (e.g., a 
‘server’, a router, a smart printer, etc.), 
and thus, can be infected by changing  
its programming.

Also, one must be careful about making 
sweeping judgments about which class a 
particular asset falls into. For example, 
RTUs can fall into any or all of these 
classifications. Unfortunately, however,  
most devices in the first two classes 
(and some in the third) have simple 
communication protocols that do not 
incorporate any facility for mutual 
authentication or encryption. That means 
that they can’t tell where a message  
actually comes from, so anyone who taps 
into their communication channel can 
potentially send fraudulent messages to 
those devices. 

Encryption allows a sender and receiver to 
‘scramble’ their messages so that an attacker 
can’t generate valid-looking fake messages 
unless they can decipher the encryption 
scheme. Today a range of products exists 
that can be placed into the communications 
channel – be it a phone line or a LAN –  
to add both authentication and encryption 
capabilities. (Authentication is a process 
that lets the device verify the sender of a 
received message, thus, allowing it to reject 
those from unauthorized sources.) C
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For IP-based LANs and WANs there are a 
range of network devices, such as switches 
and routers, which can be configured to 
perform both authentication and encryption 
and, in some cases, even act as a firewall. 
For utilities that have pushed IP networking 
out to the field (e.g., to substations and 
generating facilities) these devices can add 
another layer of security.

Many utilities have potentially dangerous 
remote dial-up telephone access into their 
substations that enables communications 
between the IEDs and remote users who  
need to access those devices. Ordinarily, 
dial-up circuits create a minimally secure or, 
in many cases, totally insecure “back door” 
into any subsystem having such remote 
access ports. One way to eliminate this 
security hole is to implement a VPN (virtual 
private network) connection between the 
remote users and the substation equipment. 

Creating a VPN implicitly adds authentication 
and encryption, essentially eliminating 
unauthorized access. There are “substation 
automation” products designed to provide 
this capability for either dial-up phone  
circuits or actual IP network connections – 
the latter for utilities that have extended IP 
networking to their substations. To further 
enhance security, some utilities have also 
incorporated link encryptors (sometimes 
referred to as “bump-in-the-wire” devices) 
on their RTU polling channels as well, thus, 
eliminating the possibility of attackers 
tapping into the communications paths  
and sending fake commands to the RTUs.

One area of serious concern is the 
microcomputer-based components being  
used to develop and build what is now 
commonly called the Smart Grid. For the 
concept of a smart grid to be ultimately 
successful, there must be communications 
from the generation management and 
scheduling levels all the way through the 
power delivery network to electric appliances 
at the customer premise. These distributed 

intelligence devices are also placed in 
communication networks at various levels 
along the grid in a variety of applications 
ranging from distribution automation to 
advanced metering infrastructure and many 
others. All of this implies a growing need  
for security equipment that is inherently 
secure and resistant to compromise to be 
installed on communications networks.

Although most control system providers – 
manufacturers and integrators alike – insist 
that they are addressing the vast majority 
of these issues, many existing hardware, 
software and communications weaknesses 
persist. Indeed, new vulnerabilities are 
constantly being identified and many 
questions about the application, adequacy 
and costs of security remain. The 
technologies required to address these 
concerns do exist, and NIST (National 
Institute of Science & Technology) has 
made an initial recommendation for 
possible standards, the latter of which  
will be examined and discussed in a  
future column. 

About the Author
Dr. Shaw is a Certified Information 
Systems Security Professional 
(CISSP) and has been active in 
industrial automation for more than 
30 years. He has authored two 
books (“Computer Control of Batch 
Processes” and “CYBERSECURITY 
for SCADA Systems”) and continues 
to write  extensively on a wide range 
of technical topics, issues and 
tends. He is currently Principal & 
Senior Consultant for Cyber SECurity 
Consulting, an industrial automation, 
security and technology firm.
Inquiries, comments or questions 
regarding the contents of this 
column and/or other security-related 
topics can be emailed to timshaw@
industryconsulting.org.
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In a recent survey, executives at leading global utilities indicated 
that a growing number of them have embraced Smart Grid 
strategy. No surprise there. But, what is new is the desire to 
drive the strategy not just in discrete areas like smart metering, 
load management and distributed generation, but “as a platform 
for fundamental business process transformation initiatives that 
span the entire energy value chain across generation, T&D, and 
customer service operations.”1  

The executives interviewed for the study see this strategy as an 
opportunity to fundamentally realign the relationship between 
supply, demand, economic efficiency, and environmental 
objectives to create new operating models that support 
intelligent utility enterprises. And, they see it as an opportunity 

 
that comes with many potential benefits; namely the facilitation  
of energy efficiency and customer choice for demand response 
(DR) programs, as well as maximizing the benefits of renewable 
resources and distributed generation (DG) as part of the complete 
utility’s portfolio.

As a whole, the respondents viewed facilitating DR and  
seamlessly integrating distributed energy resources (DER) 
such as DG and renewable resources of strategic near-term  
importance. However, most perceived their readiness to 
implement DR and DER to be low. As a result, while many 
utilities are beginning to implement standalone programs, 
few are actually connecting the customer to the wholesale  
side of the utility (i.e., commercial operations).

LightsOn

Virtual Power Plants: 
Making Distributed Energy 

Resources Actionable 
in Smart Grid 

Commercial 
OperationsThe vast complexity of resources that must 

be managed and integrated in advanced Smart 
Grid deployments can seem intimidating for almost 
any utility. For large commercial operations with 
hundreds of thousands – or even millions – of customers,  

it can seem like an impossibility. In this article, 
Smart Grid solutions expert Carlos Romero unveils 

a new mechanism for aggregating distributed energy 
resources and making them actionable in Smart Grid 

commercial operations as Virtual Power Plants.

1 Transforming the Energy Value Chain: Smart Grid Strategy of Leading Global Utilities,” January 2009; The McDonnell Group.
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Providing this link would represent a major step in 
implementing a true Smart Grid. It would enable customers 
to receive price or environmental signals, understand 
their energy consumption and even predict what their bill 
is going to look like. It could even enable customers to 
understand and affect their carbon footprint by adjusting 
their energy usage without diminishing their quality of 
life. Furthermore, it could help utilities make better use 
of existing infrastructure – even defer investments in 
new infrastructure for fuels, transmission, distribution, 
transformation, and generation.

If so many utilities understand the benefits of DR and 
DER as part of a comprehensive Smart Grid initiative, why 
are they not making more progress in implementation?  
Because they also understand the many challenges  
inherent in implementing effective Smart Grid programs 
and because the wholesale market and local tariff  
structures that support these approaches are just now 
emerging into the mainstream.

A Complicated Future 
As complex and unwieldy as the electric network can be 
today, just imagine how complex it will be in the future, as 
we continue the growth of DG; as renewable resources such 
as wind generation – with intermittent availability – are 
integrated into the grid; as customers begin to plug in their 
electric vehicles, frequently connecting and disconnecting 
them from the network; and as smart appliances in homes 
begin responding to price and environmental signals. 
Imagine all your customers with different kinds of DR and 
DG programs, different types of resources and constraints 
on the utilization of these resources, and energy storage in 
their garage and/or at their business and how this storage 
will impact the distribution network.

The system gets even more complex as DR programs 
continue to evolve to provide more advanced controls 
based on time of use and real-time and dynamic 
pricing with the advent of smart meters. In some cases,  
customers can get information regarding prices (day-ahead 
or even real-time) and make decisions, or let intelligent 
devices make decisions, about their consumption based  
on that information.

DR programs will present even greater complexity as they 
begin to incorporate price-sensitivity. Utilities and service 
providers will have to understand and manage whatever 
kind of pricing structure is used for customer billing, 
how to calculate that price, and how fast those prices  
can be accurately calculated and communicated to the 
various control devices so that they can act/react in real 
time. And, how dynamic is the price to which they are 
expected to respond?

We must also take into account the reality that consumers 
can be price-sensitive, not only when the prices are high, 
but also when the prices are low. If large percentages of 
the market respond to prices on the demand side, the 
prices are going to come down rather than having demand 
resources function as a stop-gap reliability measure or 
critical peak resource, as they typically do today. Likewise 
people will connect because prices have come down, and 
a price-elastic market cycling process will ensue. Demand 
response is not only about shedding load; it is also about 
how the load is going to react, depending on where prices 
are headed at any given time.

DR programs need to be scalable and adaptable to manage 
these new complexities. For example, we expect customers 
to eventually react not only to pricing signals, but also 
environmental signals, as more renewable generation 
sources are integrated into the mix.

As all these changes come online, we will see a major 
impact on how utilities manage their electric networks. 
For many utilities there will be a major impact around the 
commercial operations of the Smart Grid. Traditionally, 
many components of the grid have been exclusively 
consumers of energy, such as the components on the right 
side of Figure 1. But now, not only can they contribute 
negative consumption by disconnecting from the network; 
they can also contribute power to the network with 
distributed generation, electric vehicles and other kinds 
of devices such as storage devices and smart appliances 
in their homes.
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Once all of these things are in place, one can only  
imagine the complexity of managing all of that data and 
managing the interactions between the various devices. But, 
even more importantly, managing the optimal economic 
interactions between these devices and the different 
agents of the energy markets presents even greater chal 
lenges. How can a utility overcome the numerous hurdles 
and get through to the wealth of benefits? That’s where 
“Virtual Power Plants” come in…

Virtual Power Plants: Doing More with 
Fewer Customers
So, how does a utility manage the complex systems 
associated with DR and DER to achieve their vision of 
a true Smart Grid? The first thing to realize is that we 
need better optimization of the various interactions along 
the energy value chain in order to manage this complex  
array of devices. We not only have a large number of them, 
but also a vast diversity of types of devices across the 
distribution network.

Households with smart appliances; electric vehicles 
plugged in at the home and/or the office, alternatively 
consuming and contributing energy; wind generation, 
distributed generation and other types of distributed 
resources must all be accommodated. Trying to manage 
all of these individual points would be very difficult and 
practically meaningless in terms of the actual kilowatts 
that can be extracted from each customer.

But, what if we aggregate large numbers of points on the 
network, in a meaningful way, as a single entity? That 
would certainly make things less complicated.

Say, for example, you have 300,000 customers consuming 
1.5 kW each. And, you have to take into account the 
various DG and DR programs outlined above. At first this 
might seem like a nightmare, but what if you could group 
or otherwise aggregate these customers by program type 
and/or location on the distribution network? Then, instead 
of 300,000 customers consuming 1.5 KW each, you need 
only manage 15 customers each representing 30 MW. 
In the end, you not only have fewer customer programs  

to handle, but you have more capability and portfolio- 
level agility under each one of these programs. And, you  
don’t lose the geographic location element of the groups  
(see Figure 2), which allows for managing the flows and 
constraints in the distribution topology. This is precisely 
what Virtual Power Plants are intended to do.

Basically, a Virtual Power Plant (VPP) is an aggregation 
of DR and DER programs (i.e., residential, commercial, 
or industrial) that enables the operator to model them 
as generation-quality resources. VPPs allow utilities to 
aggregate these programs by program type and by location 
in the distribution topology. This means that the utility 
can manage a meaningful number of customers in large 
volumes to affect their portfolio of options for commercial 
operations. In this way, using Virtual Power Plants provides 
a much tighter link between what is happening in the 
wholesale market with what is happening on the retail 
side with management of the transmission system and the 
distribution system. So, there is a complete, bidirectional 
flow of electrons (and money) that provides the tightly 
integrated optimization system that is needed to more 
efficiently manage the complexity of the Smart Grid.

Why “Virtual Power Plants?”
At first, Virtual Power Plants might seem a strange name, but 
it actually makes a lot of sense. Indeed, the characteristics of 
DR programs can actually mimic what traditional generation 
looks like, as depicted in Figure 3, below. 
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For instance, a customer on a DR program might stipulate 
that the utility cannot shed his/her air conditioning unit more 
than once a day. 

Otherwise, more frequent interruptions may cause customers 
to opt out of such programs altogether. Collectively these 
constraints mimic the startup constraints placed on a power 
plant unit. Alternatively, a customer might want to limit the 
minimum time between events.

For example, the customer might only allow the utility to call 
the dishwasher every two hours. Once again, that limitation 
mimics minimum downtime on a generation unit. Thus, we 
can readily see that many characteristics of a DR program 
can mimic how a conventional power plant operates. That is 
why we can make Virtual Power Plant programs a meaningful 
and tangible part of commercial operations. We can use them 
to incorporate an asset – or a group of assets – that can be 
dispatched based on pricing or environmental constraints to 
be part of the utility’s entire generation portfolio. 

In that respect, Virtual Power Plants represent the next 
generation of DR as integrated strategic resources for a utility 
company. As these programs have evolved from manual 
demand response for industrial loads to direct load control 
for A/C and heating units to advanced load management with 
dynamic pricing, the customer’s demands have become more 
tightly linked with the utility’s ability to meet them in real 
time. Now, Virtual Power Plants can help to create an even 
tighter link between the customer and commercial operations 
so that there is a two-way sharing of information, and the 
customers and all utility stakeholders can see tangible 
benefits from their participation in these programs.

This tighter link between the wholesale and retail sides 
of utility commercial operations is critical. At the end of 
the day, you don’t manage two different utilities—a retail 
utility and a wholesale utility. If you are just a retailer and 
you don’t have generation, you have to buy contracts, and  

you need to be able to optimize that as well. If you are an 
integrated utility, you have all of these businesses as part 
of a single company. They are not islands; everything is  
part of a single initiative and for many utilities the days of 
outsourcing this function to aggregators will give way to a 
reclaiming of these opportunities into the integrated portfolio. 
Using the Virtual Power Plant model, they can be more easily 
managed as a single initiative.

Additionally, there is enormous value that can be extracted 
from other resources such as renewable generation. 
Their intermittency and operational complexities can be  
minimized when these resources are optimized together with 
DR, storage and traditional generating resources.
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Case Study: Xcel Energy’s SmartGridCity
As a founding partner in Xcel Energy’s Smart Grid 
Consortium, Ventyx has tested its Virtual Power Plant 
model as part of the utility’s SmartGridCity™ initiative 
in Boulder, CO. Working with the initiative’s various 
partners, Ventyx is providing – among other capabilities 
– the generation portfolio optimization and scheduling 
and customer program management solutions required 
to deploy and manage the Boulder-area Smart Grid.

By aggregating customer-level DR and DER into 
commercially actionable Virtual Power Plants, Ventyx 
solutions are helping Xcel Energy manage:
•	 Customer DR enrollments and device tracking
•	 More economic and environmental generation 

operations through the incorporated planning and 
dispatch of DR and DER

•	 Calculation and communication of real-time price and 
environmental signals

•	 Reporting of realized program and customer-level 
economic and environmental benefits

As a result, Xcel Energy’s SmartGridCity is using Ventyx 
solutions to transform diverse data from the Smart Grid 
into more accurate price and load forecasts and connect 
customer actions to Xcel’s trading portfolio operations 
and investment decisions via Virtual Power Plants. The 
resulting programs are giving SmartGridCity customers 
greater insight and control over their energy use, 
environmental footprint, and overall energy economics.

Summary
Virtual Power Plants are a key mechanism for making 
distributed energy resources actionable in commercial 
operations. The VPP model can enable complete portfolio 
optimization, helping to maximize the benefits of renewable 
resources, such as wind and solar generation, and acting 
as a local peaking resource to augment resource adequacy 
in real time.

And, there are many additional benefits to implementing 
this model, not the least of which is improved customer 
satisfaction. As customers have more information 
regarding energy prices and their own consumption, they 
will feel more in control of their budget and their impact  

on the environment. And, the Virtual Power Plant model 
provides real economic benefits beyond responding to 
emergency reliability issues, including the deferment of 
new investment in infrastructure.

Based on the aforementioned utility survey, leading 
global utility executives are beginning to recognize the 
opportunities as well. This is perhaps best captured by 
the author of the report, who concluded:

“As utilities begin to consider the potentially new 
business operating models presented by two-way 
connectivity with customers, the potential for entirely 
new operating models has emerged according to the 
interviews. While AMI is seen by those interviewed as 
the foundation for the Smart Grid of the future, the panel 
discussed a range of new business model opportunities 
including the ability to deploy increasing levels of 
distributed resources through significant expansions of 
energy efficiency and demand response. The potential 
to physically and financially optimize both planning and 
day-to-day utility operations for distributed generation 
and renewable resources, expanding custom choice, and 
integrating utility commercial operations with demand 
response programs were also cited as high priorities.”

Of course, there will be challenges associated with 
implementing these new operating models (e.g., 
obtaining rate recovery for investments, change 
management and system integration issues, consumer 
economic stress, etc.). However, if utilities can overcome 
these challenges, the payoff can be enormous. Li
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With a growing industry interest in the adoption of Smart Grid technologies, utility providers are now seeing a 
subsequent increase in the demand for more personalized customer communications. Furthermore, the continued 
push for utility companies to be more energy-efficient and environmentally conscientious remains strong. In 
response to this new competitive market, E.ON – based in the United Kingdom as the world’s largest investor-
owned energy company – produced the “OneBill” in an effort to create more efficient and tailored communications 
for its more than nine million electricity and gas customers.

Like most utility providers, E.ON initially looked at its 
customers’ monthly statements as nothing more than an 
operational document with a list of transactional information 
(i.e., how much energy the customer consumed and  
how much they owed as a result). In fact, most of the  
company’s efforts to promote, cross sell and up sell additional 
services or products were achieved through inserts within 
the monthly statement, as well as completely separate  
direct mail pieces. However, with an increasingly crowded 
market, E.ON also saw that it needed to differentiate  
itself from the competition if it was going to gain  
a competitive advantage and be able to pro-actively  
attract new customers.

Through the implementation of industry-leading document 
automation software, E.ON gradually began to see the monthly 
statement as much more than an operational document, but 
additionally an opportunistic, regular touch point with its 
customers. With the billing statement being the only regularly 
scheduled communication with its customers, E.ON began to 
see customers’ bills as a streamlined vehicle for announcing 
new services and providing customized communications.  
And, in light of this more holistic view between the  
utility and its customers, the value in focusing on 
customer retention as a means of not only building positive  
relationships with its existing customers, but also as a  
means of acquiring new customers through modeling 
best practices with its customer communications became 
increasingly apparent.

Moreover, E.ON found that many customers were ignoring and 
immediately disposing of its statement inserts without reading 
them at all. To assess how to best address the problem, E.ON 
decided to commission a research project. Within the project, 

the company held focus groups with 80 customers from a broad 
demographic as well as all service process segments. This 
outreach also included mobile phone companies and mortgage 
providers to learn what kind of fulfillment document each of 
the customer groups liked best. Two options were offered – the 
traditional black and white statement (including an insert or 
pamphlet) or a four-color, composite document. The survey 
results found that overwhelmingly, consumers preferred the 
information in a single document instead of separate billing 
statements with multiple inserts.

Consolidating the Statement for a Greater 
and Greener Impact
In response to the research findings, E.ON used the document 
automation software to consolidate approximately 32 million 
statements (based on 2006 data) to create its “OneBill” 
program. This program combines all utility charges for a 
customer into a single statement for greater clarity and makes 
use of the white space on the “OneBill” statement to directly 
provide targeted messaging and information. This includes 
promotional offers, variable graphics showing energy usage, 
seasonally appropriate energy-saving tips and more – all of 
which is personalized for each customer.

By including relevant and promotional 
messaging within the customers’ monthly 
statements, E.ON was able to maximize 
the potential for its customers to read the 
messages on the monthly statement in 

several ways. First, the billing statement is one of the few pieces 
of mail that a customer is likely to actually read. Second, E.ON was  
able to extend the life of the document and the messaging 
contained therein because most customers file away 
billing statements rather than discarding them on receipt. 

Personalized Customer Communications and 
Greater Energy Efficiency Put E.ON Ahead of 
the Competition
By Simon Reynolds, Group Manager United Kingdom and Ireland, HP Imaging and Printing 
Group (IPG) Enterprise Software
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Furthermore, most customers usually look at 
their statement more than once (e.g., when 
they first open the mail and later when they 
are ready to pay the bill), which increases 
the number of impressions for the utility 
provider’s advertisement or promotional 
campaign.

The effectiveness of this process became 
evident last year when E.ON ran a promotion 
to sell boiler covers to its customers on a 
continuation page of the bill. Traditionally, 
the company would have used a separate 
direct mail piece or included an insert with 
the monthly billing statement. However, 
when E.ON compared the continuation page 
method to a glossy booklet insert, the results 
were astonishing; the new method generated 
seven times more the sales than ads in either 
a booklet or using an insert with the bill.

Furthermore, prior to implementation of 
“OneBill,” E.ON had approximately 40 
different inserts that had to be split into 
separate print streams and several different 
postal runs. Now, E.ON has a single 
print stream that can be pre-sorted (i.e., 
instead of using the standard postal tariff), 
reducing the time to market and saving 
the company more than $735,000 a year 
in postage costs. Even more beneficial, 
by using the white space on the bill and 
consolidating multiple inserts into a single 
document, E.ON was able to reduce its 
overall paper usage and become more 
environmentally friendly in the process.

Moving forward, E.ON is looking to further 
leverage the document automation software 
to eliminate any pre-printed stock by 
printing directly on plain paper. Once 
implemented, the advantages are several. 
These include easily handling future 
changes to the company’s address or logo 
and being able to readily accommodate 
a customer’s change of address as well  
as any adjustments to the format of the 
bill itself. As a result, E.ON will no longer 
be forced to dispose of pre-printed stock 
each time changes become necessary, 
consequently making the utility more 
environmentally responsible.

A More Proper Welcoming

Traditionally, new E.ON customers 
received a black-and-white welcome 
letter with a colored leaflet insert. The 
communication was generic, so customers 
would sometimes receive information on 
products and services that they already had 
and/or that were not relevant. Following 
its research findings, E.ON redesigned 
the fulfillment document it sends to new 
customers and has created a customized, 
full-color communication piece.

Now, the new order fulfillment form – or 
Welcome Pack – walks E.ON customers 
through the entire transfer process.  
Unlike the impersonal generic form  
letter, it uses the customer’s name 
throughout and provides detailed individual 
pricing and payment structures, as well 
as flow charts, diagrams and images to 
better explain the process. Moreover, the 
documents are customized to respond 
directly with the products and services 
each customer requested using rules-
driven targeted messaging, all of which 
increases customer service efficiency while 
also providing a flexible platform for future 
marketing initiatives.

Personalized Customer Communications and Greater Energy Efficiency Put E.ON 
Ahead of the Competition
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This notably more concise and easier to read fulfillment  
form is designed to help customers become more knowled
geable about the services they are buying and keep 
them informed about any upcoming changes in service. 
The new forms also help manage customer expectations 
which, in turn, reduces the number and frequency of  
customer questions and 
calls to E.ON’s contact 
center as customer know
ledge advances. In fact, 
E.ON found that by 
producing more effective 
statements and fulfillment 
documents that clearly 
detail the most important 
aspects of the bill (e.g., 
the amount due, the date 
due, account number, 
etc.) and using highlighted 
color and explanatory 
messages, E.ON could 
not only save money but 
also reduce call volume 
and call duration for both 
E.ON and its customers.

As an added benefit, E.ON 
can now spend more time 
focused on reacting to 
customer requests and 
getting key messages to 
market faster with its 
document production lead 
times being reduced from 
up to 10 weeks to just a 
matter of days.

Personalized Delivery Methods
Responding to customer requests goes beyond the contents 
and layout of the billing statement. It’s also about the way 
customers receive their statements. Knowing, understanding 
and responding to customers’ preferred channel of  
delivery is of equal importance when considering customer 
retention and acquisition. 

At E.ON, customers can choose between standard print 
and mail or paperless billing. Each month, customers 
that choose paperless billing receive an e-mail stating,  

“Your new bill is ready,” and directing them to a Web  
self-service portal site hosted by E.ON where customers 
can log-on any time to directly view their monthly bill as  
well as their usage chart(s) and other personalized data.  
And, as the utility industry continues to evolve, E.ON  
already has the flexibility to quickly and easily respond 

to any future trends  
and customer-preferred 
delivery channels (e.g., 
text messages, Web TV, 
etc.) by keeping the  
design of its “OneBill” 
document completely 
independent of delivery 
and channel restrictions. 

Looking Ahead 
and Doing Things 
the “Smart” Way
For many utilities, 
Advanced Metering Infra
structure (AMI) is already 
a critical component of 
their evolving Smart Grid 
strategy. Among other 
benefits, AMI allows utility 
companies to measure, 
collect and analyze meter 
data on-demand through 
two-way communication 
with the meter, which 
also opens the door to 
two-way communication 
between the utility and  
its customers.

And, with the rapidly 
advancing deployment of Smart Grid technology comes the 
necessity for utility providers to develop a strategy to manage 
and successfully utilize the massive amounts of data they 
will now be receiving at daily, hourly or even more frequent 
intervals, reporting on the energy usage of each customer. Going  
forward, the challenge of dealing with monitoring and 
communicating the benefits of better, faster and more 
accurate information as a means of driving customer  
behavior looms large.
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Lessons Learned
Through the research and successful implementation of 
the “OneBill” and new customer Welcome Pack, E.ON 
has positioned itself as an industry-leader. But with 
technology advancing at an unprecedented rate, staying both  
competitive and forward thinking is more critical than  
ever for utilities and providers alike. One way to do that 
is the early implementation of an automated customer 
communications strategy that enables effective and direct 
interaction with customers; ensures an efficient, informed  
and rapid response to problems; and provides better, faster 
and more accurate customer information. 

Document automation software can help utilities to not only 
streamline their customer and operational documents, but can 
also reduce paper and postage costs and improve customer 
communications with fewer staff needed to handle call 
center inquiries and trouble calls. Moreover, utility providers 

can better position themselves for success by personalizing 
customer communications and becoming more conscientious 
and proactive about both the environment and the rapid 
technological evolution of the industry. 
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Optimize Capacity of Over-
head Lines by Conductor 
Surface Test
by Ray Ferraro, PSE&G; Bernie Clairmont, EPRI; 
and Dan Lawry, Pike Electric

Determining a transmission line’s emissivity improves the 
accuracy of the thermal rating, regardless of whether the 
rating is a static rating or is determined in real-time using sag, 
line temperature, weather or any other technique. Accurate 
emissivity improves the accuracy of both normal and emergency 
ratings. Since it is has been difficult to measure conductor 
emissivity, guesses of conservative values are often used by 
transmission owners. Measuring emissivity allows eliminating 
this unnecessary conservatism and allows harnessing more of 
the conductor’s true ampacity (i.e., current-carying capacity). 

PSEG’s 15-year-old 
weathered conductor

Nearly new conductor

The emissivity of a heated surface is the ratio of the radiant 
energy emitted by that surface to the radiant energy emitted 
by an ideal emitter. Emissivity is like emission efficiency,  
with 0.0 representing a surface that emits no radiation and 
1.0 representing a perfect emitter (the so-called ‘blackbody”). 
The following figure shows that the rating of a Drake conductor 
increases with increasing emissivity. 

If the conductor’s emissivity were assumed to be 0.5 – a very 
common assumption – while the actual emissivity were 0.8 – a 
realistic number for an older line – the rating would be boosted 
by 5%. Not a bad increase considering the minimal effort and 
expense. Consider how valuable it could be if all your transmission 
lines increased their power transfer capability by 5%!

Older lines have the most to gain by determining the actual 
emissivity. This is useful since older lines are more apt to 
run up against their thermal limits. As a line is energized for 
years exposed to the environment, its surface darkens and 
its emissivity increases due to oxidation and contamination. 
That’s a good thing for cooling and line rating purposes; 
older lines can easily have an emissivity above 0.8.  
House and Taylor2 did some work, which is often cited for 
estimating conductor emissivity as a function of years in 
service and operating voltage. The data, however, has a large 
spread of emissivity values, so it is hard to make definitive  
use of the numbers.

EPRI’s Emissivity Test Instrument (ETI)
EPRI, in collaboration with Pike Electric, has developed 
the Emissivity Test Instrument to accurately measure the 
emissivity of conductor samples specifically for the purpose 
of line rating. A short conductor sample is prepared and 
placed in the ETI chamber. Then, the requested parameters 
are entered into the ETI operational software, and the system 
automatically performs the test. 
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The amount of power that an overhead transmission line can transfer is affected by the conductor’s ability to 
radiate thermal energy. This is determined by the conductor’s surface “darkness,” called its emissivity. An old, 
weathered conductor cools itself by thermal radiation much better than a new, shiny conductor. You can see this 
effect when working on a car exhaust system. With a shiny stainless steel muffler and tailpipe, you’ll not be able 
to detect its hot temperature by putting your hand near it as well as if the metal had a darker rusted surface. 
Similarly, you can see the emissivity effect after taking a stainless steel brownie pan out of the oven. When putting 
your hand near its side, you will not be able to sense its hot temperature nearly as well as if the pan had a darker 
steel or cast iron surface. (Of course if you touch it, all doubt will be removed that it’s truly hot.)

1	 IEEE Standard 738, “IEEE Standard for Calculating the Current-Temperature Relationship of Bare Overhead Conductors.”
2	 House, H. E., Taylor, C. S., “Emissivity and Its Effect on the Current Carrying Capacity of Stranded Aluminum Conductors,” AIEE Transactions, pp. 970-976, Oct 1956.
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EPRI Emissivity Test Instrument

How it works
An internal heater continuously heats the conductor  
sample, which is equivalent to heating the conductor by 
current. The radiated heat loss from a conductor depends 
on the conductor temperature, the ambient temperature, the 
conductor’s diameter, and the emissivity according to the 
following equation.

And where:
qr  =  radiated heat loss, in watts
D  =  diameter of the conductor, in inches

  =  emissivity of the conductor, unitless
Tc  =  temperature of the conductor, in degrees C
Ta  =  ambient temperature, in degrees C

Solution Examples 
Emissivity is determined by measuring the temperatures 
and the radiated heat loss. In regular air, the radiated 
heat loss is difficult to figure out, because a hot conductor 
simultaneously undergoes quite a bit of complex convective 
heat loss at the same time (because hot air rises). The ETI 
eliminates convective heat loss by testing the conductor 
sample in a vacuum chamber. Once steady-state is achieved, 
the power supplied to the internal heater must simply equal 
the radiated heat loss out of the conductor. The heater power 
and temperatures are measured in this steady state condition, 
and the emissivity is then calculated by the previous equation.

Emissivity can be thought of as a surface “darkness,” but that 
is a simplification. Emissivity is really the “darkness” at the 
specific wavelengths that are being radiated. However, human 
eyes respond to various visible wavelengths, so the visual 
appearance can be misleading.

That is, a surface that appears light can be actually dark for 
cooling purposes. For example, white paint has about the same 
emissivity as black paint because these look about the same in 
the infrared spectrum where heat is being radiated. Emissivity 
also varies with wavelength, and a hot conductor radiates a 
spectrum of wavelengths (about 3 to 30 um.)

The surface material and oxide influences the radiated 
spectrum shape. You can see the complexity increasing. 
Infrared techniques only “see” a portion of the emissive 
wavelengths, so they make an approximation for the whole 
radiated spectrum. Total emissivity is the value of interest for 
conductor thermal rating, because it is the effective emissivity 
over all emission wavelengths.

The emissivity of a surface also varies with the angle of 
radiation, because a surface does not radiate equally in all 
directions. Some emissivity measurement devices require 
a smooth perpendicular surface and are therefore unable to 
perform measurements on round conductor. The complex 
surface due to conductor stranding also complicates attempts 
to determine emissivity. Emissivity can also vary around the 
periphery of conductors, possibly due to the bottom being 
more darkened than the top. Infrared cameras measure over 
a narrow angular view, so the measured emissivity is only 
applicable for energy coming directly out of the surface 
(perpendicular) rather than for all angles (hemispherical). 

For real surfaces, the perpendicular emissivity will typically 
be greater than the hemispherical emissivity. For conductor 
cooling and rating, hemispherical emissivity, or the effective 
emissivity over all emission angles, is the parameter of interest. 
Finally, it should be recognized that emissivity can also vary 
with surface temperature.

The ETI determines the emissivity applicable to line rating, i.e., 
the total hemispherical emissivity at the applicable conductor 
rating temperature. The ETI measures sample temperature 
and watts, which is a very direct approach to determining 
emissivity, making minimal assumptions. The complex effects 
of emissivity variation with temperature, wavelength, position 
around the conductor, and the effects of conductor stranding 
are automatically accounted for using this method.

Measuring Emissivity with the ETI
To measure a conductor sample’s emissivity, the sample is first 
cut to 15 inches and the inner strands are removed and replaced 
with a cylindrical cartridge heater. Since the test is done in a 
vacuum, it would be difficult for heat to travel from the heater to 
the sample. Therefore, the void between the heater and sample 
is filled with metal powder to create good conduction.

Optimize Capacity of Overhead Lines by Conductor Surface Test
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Inserting the cartridge heater into the 
conductor sample

Metal fill allows heat conduction from the heater to 
the sample in the vacuum

Stainless wire bands are applied to keep the sample from 
expanding. The sample ends are capped with a mirror finish 
material to reduce heat loss and to allow compensating for 
what little heat does exit the end. Also, a thermocouple is 
inserted under the outer layer.

Special End Cap reduces heat exiting the end

Attaching a thermocouple under the outer layer

The conductor sample is placed inside of the cylindrical 
vacuum vessel, which has a high absorptivity interior. 
Insulating hangers hold the sample in the cylinder. A vacuum 
pump removes air from the vacuum vessel.

Inserting the sample into the vacuum chamber

The ETI software prompts the user for parameters such as 
the test name, diameter, and desired rating temperature. 
The conductor emissivity may vary with temperature, so it 
is desirable to measure the emissivity of the conductor at 
the temperature at which the conductor will be rated. Using 
this user-specified target temperature, the ETI software 
automatically adjusts the heater voltage until the desired 
conductor temperature is reached. 

Once the conductor reaches steady-state, the measurements 
are recorded, small adjustments are made for heat losses 
through the wiring, banding, and end caps, and the sample 
emissivity is calculated very directly by equation 1. Because 
of the long thermal time constant of a conductor in a vacuum, 
this process may take 3-6 hours to complete. However, the 
process is automated. The ETI produces a pdf report listing 
the emissivity applicable for thermally rating the conductor.

Optimize Capacity of Overhead Lines by Conductor Surface Test
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ETI Software automatically heats the sample and 
determines the emissivity

Emissivity Test Report produced by the ETI

It is anticipated that whenever a line is retensioned or 
reconductored, samples could be retained and sent to EPRI 
for testing. Testing these samples will give the line owner 
emissivity information about other similar lines. EPRI is 
accumulating an emissivity knowledge base that will improve 
emissivity assumptions and possibly enable the future 
development of a live-line emissivity measurement technique. 

In a time when it is difficult to build or rebuild overhead lines, 
line owners are looking for ways to increase the capacity of 
the existing lines. Some options include real-time rating using 
actual rather than worst-case weather conditions, surveying the 

line and removing any sag buffer built-in at installation, and 
retensioning the conductor. Measuring conductor emissivity is 
an option that can be combined with these other methods. 

Emissivity Tests of PSE&G Conductor
For the past five years PSE&G has been re-vitalizing its 138 
kV overhead electric transmission system by re-conductoring, 
re-insulating and replacing hardware components. These lines 
were predominantly designed and constructed between 1925 
and 1947.

One facet of this re-vitalization project involves the random 
selection and evaluation of hardware components being 
replaced, such as conductor, insulators, line splices, 
connectors, and removed structural members. The components 
are sent to independent laboratories for inspection, dissection 
and testing using applicable industry standards in order to 
determine their present condition and, where possible, their 
approximate remaining life. These evaluations provide a 
number of benefits, including a better understanding of line 
aging that can be applied to other lines of similar vintage and 
revealing possible design weaknesses. The results may also 
drive changes in line inspection practices and work priorities. 
Just as important is information that can help to validate past 
engineering judgment or assumptions, such as emissivity in 
this particular case. 

This was the motivation for sending both new and in-service 
Condor ACSR conductors to EPRI for emissivity testing using 
the new ETI. PSE&G wanted to test in-service aged conductor 
and compare the measured emissivity values against 
established criteria used in rating bare overhead conductors. 
With little effort there may be opportunity to fine-tune line 
ratings if it is found that actual conductor emissivity values are 
different than established utility rating criteria.

PSE&G is a Pennsylvania-Jersey-Maryland (PJM) Intercon
nection member company and adheres to the PJM rating 
methodology  for rating overhead transmission lines. The PJM 
rating methodology goes back to the early 1970’s at which 
time a Task Force was developed to formulate a rating system 
for adoption by member companies. 

At that time, the Task Force made arrangements for emissivity 
tests to be made on four 230 kV ACSR conductor samples; 
one sample from new stock and three samples with different 
periods of in-service time (10 months, 8 years and 36 years). 
These samples were taken from a non-industrial area in the 
vicinity of Washington, D.C. The values obtained from careful 
NASA testing compared favorably with other emissivity studies  

Optimize Capacity of Overhead Lines by Conductor Surface Test
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available at the time. As a result, the Task Force selected an 
emissivity of 0.7 for the PJM area. PJM currently follows IEEE 
Standard 738 for its rating methodology. 

EPRI’s ETI measured the emissivity for the Condor conductor 
sample to be 0.63 [+/- 0.02] as compared to the prescribed 
value of 0.7. The conductor sample was estimated to be in-
service approximately 15 years in an industrial area in New 
Jersey. This emissivity would result in a slightly lower rating 
if based on this test sample alone. Additional in-service 
samples need to be tested before any consideration is given 
to changing the present emissivity value. In support of EPRI’s 
development efforts with the ETI, PSE&G expects to send 
additional samples of different conductor sizes, types, and 
various years of operation to EPRI for testing. 

With the availability of the ETI and present EPRI research, 
opportunity exists to address a number of open questions 
relative to emissivity such as, how long does it take for a 
conductor to reach its final emissivity value? How does 
emissivity change with conductor type (T2, for example), 
size, and service environment? Having an instrument that can 
readily evaluate emissivity provides utilities with a means to 
determine and fine-tune one of their own rating parameters, 
and perhaps increase their line ratings with minimal cost. 
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With increasing pressures from regulators and customers to provide more reliable power supply to customers, 
Automated Distribution Feeder Fault Management is one of the most interesting and beneficial Distribution 
Automation functions. This article reviews various approaches for implementing Fault Detection, Isolation and 
Restoration (FDIR) schemes and discusses the benefits and limitations of each implementation. In addition a 
number of practical issues and challenges that need to be addressed are discussed.

Faults on distribution feeders are a fact of life. Compared 
to transmission networks, distribution networks are very 
large and must extend to every customer. The result is that  
some distribution feeders may be very long in sparsely 
populated rural areas and frequently must be constructed  
in adverse environments, especially through wooded areas 
where tree branches and wildlife may frequently come in 
contact with the distribution wires, causing both temporary 
and permanent outages.

In today’s environment, there is increased pressure from 
regulators and customers to reduce the number and duration 
of outages. The use of performance-based rates with financial 
penalties for poor performance is a commercial incentive for 
utilities to better manage outages attributable to system faults.

The essential characteristics of improved fault management are:
•	 Quicker detection that an outage has occurred
•	 Accurately determining the location of the fault
•	 Isolation of the faulted section of a feeder
•	 Re-energizing the un-faulted sections of the feeder outside 

the isolation zone, upstream and/or downstream of the 
faulted section.

Fault Detection
On traditional distribution networks without Supervisory Control 
And Data Acquisition (SCADA) at the substation utilities had 
to wait for customer calls reporting outages to be aware that 
an outage has occurred. With SCADA Remote Terminal Units 
(RTUs) at the substation the SCADA system is immediately 
aware of faults that cause both temporary and permanent 
breaker trips. However, faults that are cleared by fuses can still 
go undetected until customers call to report outages.

An interesting possibility – one not too widely used – is for 
the SCADA system to detect sudden drops in feeder amps 
larger than normal load variations and predict the presence of 
partial feeder outages due to faults when the SCADA system 
is monitoring feeder currents at the substation. Moreover, 
when the DMS (Distribution Management System) has a 
real-time model of the distribution feeder with some form of  
state estimation, the DMS can use the magnitude and  
phase of the drop in amps to trace down the feeder and thus, 
determine possible locations where a fuse may have blown 
and or an open-conductor fault has occurred. This information 
can also be combined with customer call data to get more 
specificity about the suspected location of a blown fuse or 
other open circuit fault.

Fault Location Methods
Fault passage indicators being tripped by the passage 
of a high phase current with a threshold above the  
maximum expected normal feeder load have traditionally 
determined fault locations. In the past, such fault detectors 
were purely local, and field crews had to travel to each 
fault indicator site to see if it was set or not. However, with 
telemetered fault indicators, the status of each fault detector 
can be determined almost immediately by a SCADA/DMS 
system and can be used by the DMS – again in conjunction 
with the DMS network topology model – to determine the 
section of the feeder in which the fault has occurred. 

However, very long feeders with only a few widely-spaced, 
telemetered fault passage detectors, may require that field 
crews drive considerable distances, continuously patrolling 
the line, to locate the actual fault location.

Automated Distribution Feeder Fault  
Management: Possibilities and Challenges
By Roy Hoffman, DMS Product Manager, SNC-Lavalin Energy Control Systems
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Modern digital relays have the ability 
to calculate the fault impedance based 
on measured phase voltage and current 
waveforms captured during the fault 
before the breaker opens.

This additional impedance information, 
as well as the phase of the fault, can be 
mapped against the feeder impedance 
model to estimate the actual location 
of the fault. Unfortunately, when a 
feeder has a tree-like structure with 
multiple branches, several theoretically 
possible fault locations – all having the 
same network impedance – may exist.

Another source of error when estimating 
the fault location from fault impedance 
measurements is that the impedance 
of the fault itself is not known. If the 
fault has significant impedance, the 
estimated fault location (assuming 
zero fault impedance), may be  
further away from the substation than 
the true location. Nonetheless, this 
information is still very useful since the 
estimated fault location distance from 
the substation is an upper boundary, 
and dispatchers can know that the 
true fault location is closer to the 
substation. Since the fault impedance 
tends to be purely resistive, another 
alternative is to do the calculations 
considering only the reactive 
component of the impedance values. 

Switching actions to isolate 
the fault and restore power 
to un-faulted sections
One of the most important drivers for 
feeder automation is to permit fairly 
rapid switching actions to isolate the 
fault and restore power to un-faulted 
sections occurring upstream and/or 
downstream of the faulted section.

Most regulatory bodies consider 
momentary outages lasting less than 

a defined maximum period of time 
(typically of the order of one minute)  
to be less serious than sustained  
outages. Therefore, it is highly  
desirable that the fault isolation  
and restoration switching be comp
leted in less than the threshold for  
momentary outages.

Various types of systems are available 
to provide automated detection and 
location of feeder faults, followed by 
automated switching actions to isolate 
the faulted section and to restore  
power to un-faulted sections of the 
feeder, as follows:
•	 Distributed fault management using 

multiple intelligent local controllers

•	 Centralized intelligent fault mana
gement system

Using a distributed system 
with multiple intelligent 
local controllers
In this type of system, multiple feeder 
switches are equipped with intelligent 
local controllers that are able to 
monitor electrical variables at that 
switch as well as open and close the 
switch autonomously. From a fault 
management perspective, the main 
variables monitored by the intelligent 
switch controller are the detection of 
fault currents larger than normal load 
currents and loss of voltage due to an 
upstream breaker or re-closer trip. 

Automated Distribution Feeder Fault Management: Possibilities and Challenges

C
ircle 1

7
 on R

eader S
ervice C

ard



46 ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

Automated Distribution Feeder Fault Management: Possibilities and Challenges

It is also desirable that the local controllers collect and store 
historical load data for each switch that can be used later to 
estimate the total load of an un-faulted downstream feeder 
section for determining the feasibility of the load transfer 
to a neighboring feeder. Another key requirement is that the 
intelligent controller needs to have a basic topological model 
of the feeder, including the relative location of other switches 
having intelligent controllers.

Finally, in order to perform the fault location analysis 
and reasoning about feasible switching actions, the local 
controllers need communications facilities to communicate 
with one another and determine which switches saw (or did 
not see) the fault current.

The advantage of using local intelligent switch controllers is 
that small systems for fault management can be deployed 
relatively quickly and inexpensively. For example, it is 
possible to deploy a scheme for a single feeder using only two 
intelligent controllers; one at a normally-closed switch at the 
midpoint of a feeder and one at a normally open tie switch 
downstream of the first controller. This allows a utility to 
deploy a small pilot project on a few high priority feeders with 
a relatively small investment. Then, after gaining experience 
with a small deployment, the utility can gradually expand the 
system to automate additional feeders.

The main disadvantage of using local intelligent controllers is 
that the system usually functions properly only under normal 
network operations. That is, whenever the feeders are in an 
abnormal condition, the local controllers must be turned off 
or reprogrammed, which is not usually a trivial task. Also, 
as the number of deployed intelligent controllers increases, 
the data maintenance and management of the decentralized 
scheme becomes increasingly burdensome.

Using a single centralized fault 
management system
Centralized fault management schemes are usually imple
mented as a subsystem within a general purpose SCADA and 
Distribution Management System. In such a system feeder 
switches can be made remotely controllable by the addition 
of relatively simple motorized switch controllers and a low 
cost small RTU equipped with communications facilities to 
communicate with the centralized DMS. As a minimum, the 
RTU must be able to detect the passage of fault currents, 
report this to the DMS and subsequently process and apply 
switch open/close commands received from the DMS. 

The figure shown here is a display from a centralized FDIR 
showing the status of the isolation, upstream and downstream 

restoration switching orders for multiple faults.
 

There are a number of advantages of using a centralized 
scheme, as follows:
•	 Among the most important advantages is that the DMS 

typically has a comprehensive real-time view of all network 
conditions – including all of the planned and unplanned 
outages – as well as all abnormal network topologies. Thus, 
when a fault occurs, the centralized fault management 
application can automatically take into account any 
currently abnormal network conditions when analyzing 
fault locations. This is especially key when determining and 
evaluating possible load transfers to restore power to un-
faulted sections downstream of the identified feeder fault 
location. For this reason, the centralized fault management 
scheme is generally deemed more robust and reliable than 
a de-centralized scheme. 

•	 A centralized system is able to analyze and recommend 
more complex switching scenarios, including second-order 
load transfers, to increase the capacity of neighboring 
feeders to pick up load from the faulted feeder. 

•	 In a centralized scheme implemented on a DMS, the 
switching actions determined by the fault management 
software – in some cases including multiple possible 
alternatives – can optionally be first presented to a network 
operator for approval before the switching is performed. 
(This is generally not possible on a distributed system.)

•	 The centralized system can also be used on non-telemetered 
feeders, once field crews have provided indications of a 
feeder fault, to determine possible isolation and restoration 
switching scenarios, using manually operated switches, in 
cases where the time to repair the fault will be significant. 
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•	 To a considerable extent, the algo
rithmic logic used to determine 
the switching actions to isolate and 
restore faults in a centralized system 
is quite similar to the logic required 
to determine pre-planned switching 
actions to realize planned outages 
on a distribution network. As such, 
the fault management software can 
also be used to generate planned 
switching sheets. 

•	 Because all of the fault management 
parameter data and algorithms are 
stored locally on one centralized 
system, the general management of 
this data is much easier than with a 
distributed system.

A centralized fault management system 
can, when desired, be enhanced to 
perform more precise fault location 
using fault impedance data available 
from modern digital relays. Compared 
to a distributed system, perhaps the 
biggest disadvantage of a centralized 
fault management system is that it  
is generally less practical to deploy  
for managing faults on a small number 
of feeders.

Finally, since centralized systems are 
usually part of a comprehensive SCADA/
DMS system, these systems are generally 
deployed with a view to managing a 
complete distribution network, and the 
capital cost is typically significantly 
larger than that required to deploy a 
small, distributed system.

Conclusion
This article has focused on the basics 
of fault management on distribution 
feeders. However, a relatively wide 
range of fault management schemes are 
available from multiple suppliers that 
can provide assistance with decreasing 
the duration of outages experienced 

by utility customers. Both distributed 
systems (using local intelligent switch 
controllers) and centralized systems are 
available, each of which has advantages 

and disadvantages that must be weighed 
by the user to determine which approach 
is best for a given application. 
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The Survival of and Potential for Decentralized 
Power Generation
By Harry Valentine

Every day we hear reports and read articles about distributed energy resources (DER). Much of what we hear 
and read about, however, is extensively focused on wind and solar. Other DER technologies are also addressed, 
but to a much lesser degree. This article by guest author, Harry Valentine, shows that there are several other 
technologies at various stages of development poised to contribute to the evolving DER solution set. These 
alternative technologies – though perhaps not as high-profile as others – are nonetheless emerging and promise 
to help solve the energy challenges we are facing, even as formidable issues such as load growth, environmental 
complexities and cost concerns loom large. And, while some seem driven toward finding a singular solution, it is 
increasingly evident that the final solution set will likely be every bit as diverse as the challenges.

The origins of using energy other than human or animal  
power to perform work can be traced back over 4000 years 
when the first known waterwheels appeared. At that time 
sailors learned to harness the power of the prevailing winds 
by installing crude sails on trading boats. Hero of Alexandria 
used the power of steam to rotate a large drum. The power of 
river water and wind power formed the basis of decentralized 
mechanical power generation that drove the grinding wheels 
to convert grain into flour. Steam power eventually joined  
river power and wind power to drive the production machinery 
of the industrial revolution.

Mega-power installations evolved from small-scale power 
generation and realized benefits from the economy of scale.  
Fewer men could produce more kilowatts at a large power 
installation than at a smaller installation. Many small-scale or 
decentralized power plants closed during the latter 19th century 
and early 20th century as mega-power plants flourished. However, 
decentralized or distributed generation did not quite disappear 
and included small, privately-owned hydroelectric power plants 
that served local communities in many parts of the world.

Development of Distributed Generation 
Technology
Despite the proliferation of large-scale centralized power 
generation, entrepreneurs and inventors continually sought 
ways to improve small-scale power generation. The same 
hydraulic turbines are used in small-site hydroelectric power 
dams served equally well in the hydraulic torque converters of 
automotive automatic transmissions, including in units used 
in some diesel-hydraulic railway locomotives. Steam turbines 
were developed from hydraulic turbines and formed the basis 

of ocean ship propulsion during the early decades of the 20th 

century and continue to be used in nuclear powered military 
ships and submarines. 

Manufacturers connected to the commercial transportation 
industry developed a range of reciprocating compression-
ignition engines to power trucks, buses, locomotives and 
ships. Diesel engines developed for commercial road and 
railway application were used in certain marine vessels. Some 
marine and railway diesel-electric propulsion systems were  
eventually to burn fuels such as natural gas and propane.  
During the late 1980’s and early 1990’s technical 
breakthroughs increased both the thermal efficiency and 
service life of diesel engines of 250kW to 500kW output.

The early turbine jet engines were developed from steam 
turbines and in turn formed the basis of gas turbine engines. 
Following World War II several companies sought to develop 
gas turbine engines for applications in locomotive propulsion, 
ship propulsion and even motor vehicle propulsion. The 
Allison division of General Motors began testing a gas turbine 
engine in a bus in 1947 and continued doing so right into the  
1970’s. Gas turbine powered locomotives pulled trains the 
USA, the UK and several other nations. Several of the world’s 
navies tested and operated various designs of boats powered 
by gas turbine engines.

Beginning during the early 1960’s, NASA literally comman
deered the research into improving externally heated piston 
engines or Stirling-cycle engines to provide needed onboard 
power in manned spacecraft using intense solar thermal heat 
as its source of energy.
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During the period between the mid-
1960’s and the early 1980’s there 
were several attempts to develop large-
scale externally heated piston engines; 
however, the research and testing 
indicted that the Stirling engine was in 
fact a small-scale power technology. 

Potential for Improved 
Distributed Generation 
Technology
The ongoing research and development 
that has been undertaken into power 
conversion technology for mainly 
transportation purposes can be refined 
at relatively little or no cost to provide 
service in distributed generation 
applications. Ongoing design and 
refinement of hydraulic turbines has 
resulted in the development of ultra-
low-head turbines that can operate at 
high efficiency on rivers and streams. 
Diesel-electric systems, steam turbine 
electric systems and gas turbine  
electric systems that were originally 
designed for railway or marine 
propulsion can be readily adapted to 
decentralized power generation. 

During the latter 20th century there was 
ongoing development of new materials 
with improved mechanical and thermal 
properties that could be used in 
various power generation applications. 
Ceramics such as silicon nitride and 
silicon carbide provide excellent  
thermal properties at elevated tempera
tures and were applied to large-scale 
commercial piston and turbine engines. 
While turbine blades made of silicon 
nitride could improve the efficiency 
of large-scale turbine engines, entire 
turbine wheels of small turbine engines 
could be made from the same material 
to improve thermal efficiency and 
extend service life.

Modern Water Power

A low head turbine built by Zotloeterer 
or Austria can deliver some 150kW 
at 70% conversion efficiency while 
operating over a head difference of 
0.7m or 2 feet, 4 inches. Another 
design from Canada can offer 1MW at a 
nominal efficiency of 84% over a head 
of 3.5m or 11feet, 6 inches and can 

produce power over a head of 1.2m or 4 
feet. Examples of such technology can 
be applied on rivers and streams around 
the world to serve small communities at 
remote locations. In some cases local 
power generation would ease strain on 
strained power grids.

Several companies have developed 
technology that based on the classical 
waterwheel that can extract power 
from the kinetic energy of rivers and 
tidal currents without constructing a 
dam. Free-flow kinetic turbines are 
currently been tested and demons
trated on numerous streams, rivers  
and tidal straits.
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The larges turbine is that is currently being developed will yield 
a peak output of 2MW while many smaller turbines deliver 
250kW. Several companies offer a range of technologies 
that can convert the power of ocean waves to electric  
power with ocean wave power conversion technologies 
currently being demonstrated around the British Isles and  
the Iberian Peninsula.

Modern Small Steam Power
Development of steam power technology has given rise to 
newer large-scale power stations that operate using ultra-
critical steam at over 4000-psia at temperatures well in 
excess of 1200°F. Companies such as Enginion in Germany 
(now Amovis) and Cyclone Power in the USA have developed 
diminutive steam piston engines that also operate using 
ultra-critical steam and can deliver the thermal efficiency of a 
diesel engine. These engines receive superheated steam at a 
pressure of 4000-psia at 1200°F and can exhaust saturated 
steam at much lower temperature and pressure. 

The exhaust steam may be suitable for numerous industrial 
applications as well as to heat buildings, drive bottom-cycle 
engines that operate on low-grade heat or energize absorption 
cooling technology. Small-scale steam power would appeal to 
companies that process organic agricultural material or wood 
products and that have much waste organic material that may 
serve as fuel for the steam engines. Such engines could find 
application at ethanol plants and paper plants. 

Steam engines may also operate on concentrated solar thermal 
energy as well as on small-scale nuclear power. Toshiba 
has developed a micro nuclear reactor of 200kW that uses 
lithium-6 as its fuel source while Hyperion Power Systems 
has developed a reactor of 25MW output that uses uranium-
nitride as fuel. Modern high-efficiency steam engines may 
operate in combined-cycle operation in rural communities 
where suitable waste organic material is readily available.

Efficient Gas Micro Turbines
There has been improvement in the efficiency, fuel flexibility 
and durability small-scale gas turbine engines of up to  
300kW output. Combustion chambers and entire turbine 
wheels are now made from silicon-nitride that can maintain 
constant mechanical properties up to 1400°C or 2550°F. 
Improvements in the recuperative heat exchanger that 
recaptures exhaust heat and puts it to productive use has 
raised thermal efficiency to the levels of large-scale gas 
turbine engines. Wilson Turbines of Massachusetts offers 
a small-scale gas turbine engine of 300kW that offers the 
thermal efficiency of large units of some 30,000kW. 

Gas micro-turbines fueled by natural gas have been installed 
in the basements of many large office towers to provide 
back-up power or co-generative power. The exhaust heat can 
provide interior heating to the building or energize absorption 
cooling technology. Over the long term the cost savings from 
reduced electrical and/or natural gas consumption allows 
for full cost recovery of the micro-turbine engine. The fuel 
flexibility of the micro-turbine engines makes them especially 
attractive where a variety of fuels with high solvent properties 
are available and that could otherwise destroy the lubrication 
used in piston engines.

Externally Heated Air-based Engines
There is much development in air-based engines that convert 
heat into electric power and include Stirling-cycle engines, 
thermo-acoustic engine and air turbine engines. Stirling 
Energy Systems has plans to develop a farm of solar-heated 
Stirling-cycle engines that will provide electric power to 
California’s Pacific Gas and Electric Company. There is scope 
for private companies and individual owners to generate 
electric power using Stirling-cycle engines using concentrated 
solar thermal energy or the exhaust heat of various internal-
combustion engines. 

Thermo-acoustic engines convert heat to low-frequency 
standing sound waves that resonate inside a pressure 
chamber and drive a linear alternator of 50kW to 200kW 
maximum output. The conversion efficiency can exceed 40% 
and the desired source of fuel would be concentrated solar 
power. Thermo-acoustic engines can operate as bottom-
cycle engines and convert the exhaust heat of many types 
of internal-combustion and external-combustion engines into 
useable power.
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Modern open-cycle and closed-cycle air turbine engines can 
deliver much higher efficiency than their predecessors of 
an earlier generation due to improvements in the design of 
heat exchangers and air heaters, as well as in improvements 
in the material from which such components are made. Air 
turbine engines need a heater temperature of some 1000°C 
or 1800°F in order to operate efficiently from a variety of heat 
sources that include concentrated solar thermal energy or 
high-temperature nuclear energy. The range of power output 
can vary from some 10kW to over 50MW.

Solid-State Engines
The attractiveness of solid-state engines is the absence of 
moving parts. Solar photovoltaic cells and thermo-electric 
panels are the most common form of solid-state engines. 
There is ongoing research intended to raise the efficiency and 
lower the cost for both the photovoltaic and thermo-electric 
versions of the engine. Johnson Electro-Mechanical Systems 
of Texas is one of several groups seeking to raise the efficiency 
of thermo-electric engines from 5% or 6% to over 30%.

Some experimental photovoltaic cells have converted energy 
at well over 30% efficiency. The cost per kilowatt is gradually 
declining for solar PV cells as the efficiency slowly improves. 
Recent breakthroughs include thin film technology, silicon-
free solar photovoltaic cells, photovoltaic roofing tiles, 
photovoltaic siding for buildings and photovoltaic windows. 
Breakthroughs that lower the cost and improve the conversion 
efficiency of solid-state power technology would attract 
customers after the economy improves.

Wind Power
Ongoing developments in the aeronautical field and in 
the development of innovative designs of kites along with 
advances in mass-production technology form the basis upon 
which to develop cost competitive wind power technology. 
Several companies offer vertical-axis wind turbines that can 
be fitted on to the roofs of buildings. Other developments 
revolve around the ongoing development of airborne wind 
turbines by groups such as Magenn, Skywindpower and 
Makani Power whose technology carries airborne electrical 
generation equipment. The greater energy in winds at higher 
elevation can provide more power at more competitive costs.

C
ircle 2

7
 on R

eader S
ervice C

ard



52 ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

The Survival of and Potential for Decentralized Power Generation

Competing designs combine ground-based electrical generation 
equipment with various forms or airborne technologies that include 
wings and kites. A research group based at Delft University in the 
Netherlands has developed a LadderMill (Insert: Laddermill) that 
involves a series of kites that form the rungs of a giant ladder. A 

design from Italy and New Zealand proposes to coordinate the 
drag of kites via multiple control lines to drive a vertical drive 
shaft connected to generation equipment (Insert: Kite-Driven-
Wheel). Various wind power technologies are well suited to 
serving localized markets through distributed generation.

Conclusions
Distributed or decentralized generation is a power generation 
option awaiting application on a mass scale. Most of the 
expense of developing the technology was focused on other 
applications, except that the technology could easily and be 
adapted to distributed generation at low cost. An increased 
demand for electric power could see and increased number of 
smaller power plants supplying that electric power.

Advances in the efficiency, reliability and durability along 
with low cost make distributed generation a competitive 
option. Multiple small power stations can be monitored 
and managed remotely using computer control and modern 
telecommunications technology. The technology has perhaps 
unexpectedly advanced to the point where it challenges the 
economy of scale of mega-scale power stations. 

About the Author
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Winding temperature determination
Winding temperature is a prime concern for transformer 
operators. This variable needs to be known under all loading 
conditions, and especially during rapid dynamic load changes. 
Accurate knowledge of the winding hottest spot temperature  
is a critical input for calculation of insulation aging, 
assessment of the risk of bubble evolution, and short term 
forecasting of overload capability. It is also critical for efficient 
control of the cooling banks to ensure that the transformer 
is cooled effectively. Today, several methods are available for 
on-line determination of the winding hottest spot temperature.

WTI approach
Cooling control of power transformers is traditionally provided 
by a winding temperature indicator (WTI). These devices 
typically rely on a measurement of the top-oil temperature and 
a simulation of the winding hottest spot temperature rise. This 
method has drawbacks and many utilities are now considering 
the application of fiber optic temperature sensors for cooling 
control, because they provide for faster and more appropriate 
response to sudden load increases.

WTI’s come in several variations. The classical instrument 
involves a bulb inserted in a thermowell surrounded by 
insulating oil. To simulate the winding temperature, the 
thermowell is additionally fitted with a heater element which is 
fed by a current proportional to transformer loading. The bulb 

is filled with a gas or liquid with a large coefficient of thermal 
expansion, and is also connected through a capillary tube to 
a spiral-wound Bourdon tube in the measurement device. The 
Bourdon tube will unwind slightly when the gas expands in 
response to increasing temperature and the torque generated 
is transmitted to a pointer moving in front of a calibrated scale.

In some variations, the heating element is located directly in 
the measuring instrument. In more recent devices, the top oil 
temperature and load current signals are fed to a numerical 
microprocessor where the winding hot spot temperature is 
calculated using a standard algorithm based on inputs from the 
top oil temperature plus an increment for winding hot spot rise.

Fig.1  Schematic arrangement of WTI.

Optimum transformer 
cooling control with fiber 
optic temperature sensors
By J. N. Bérubé, B. L. Broweleit and J. Aubin
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Cooling control of power transformers is traditionally provided by a winding temperature indicator (WTI) that is based on a 
measurement of the top-oil temperature and a simulation of the winding hottest spot temperature. This method has some 
drawbacks and utilities are now considering the application of fiber optic temperature sensors for this critical function.

Assessing winding temperature from directly measured top oil temperature can lead to significant errors depending 
on the cooling mode and shape of load profile. This situation is reflected in the current revision of the IEEE Loading 
Guide. The industry consensus leans toward a method based on bottom oil temperature and a proper representation of 
temperature evolution in the cooling duct. 

The various hot spot temperature calculation methods are reviewed for a real 240MVA transformer where fiber optic 
sensors have been selected for controlling the cooling banks. It can be shown that during rapid load change, methods 
used by classic WTI’s can indicate a lower temperature by more than 10°C even if they are properly adjusted for steady 
state conditions. Our conclusion is that given the dependability of modern fiber optic sensors, long-term performance of 
transformer cooling can be better achieved with these more accurate monitoring devices.
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This simulation method is consistent with the traditional 
equation used in loading guides since 1945.  It implies that the 
winding hot spot temperature can be continuously simulated 
(or calculated) by measurement of the top oil temperature plus 
a factor proportional to the load, as follows: 

Fig.2  Hot spot temperature computation 
using top oil temperature.

This calculation method is based on the thermal diagram shown 
in Figure 2. This model assumes that the oil temperature at 
the top of cooling duct is the same as the top oil temperature.

The rated winding hot spot rise above top oil is usually derived 
from the temperature difference between average winding and 
average oil temperatures; this difference is then multiplied by 
a hot spot factor to take into account additional losses toward 
the winding ends. This hot spot factor is normally estimated 
using factory heat run test results and must be provided by the 
manufacturer. For a given load current, the difference between 
average winding and average oil temperature is assumed to 
remain the same, operating under any cooling stage. This 
method was the basis of IEEE and IEC loading guides since 
1945 and has been well accepted by the industry.

Now that transformers are operated closer to their rated values 
and overloading is more frequent, the hot spot calculation 
method needs improvement to cover occurrence of a step load 
increase. It was observed that the model was not adequate 
to simulate the winding temperature during severe dynamic 
loading conditions, because:
•	 Oil temperature in the winding cooling duct can be much 

higher than top oil temperature
•	 The time constant of oil in the cooling duct is much 

shorter than the top oil time constant
•	 Under sudden load variations, oil circulation does not 

respond immediately.

Due to the above factors, the winding temperature transient 
value can thus be significantly underestimated.

Direct measurement of winding 
temperature
In order to rectify these short comings, IEEE is developing a 
more sophisticated calculation method based on additional 
parameters extracted from transformer characteristics.  
Fiber optic (FO) temperature sensing can be seen as an 
alternative approach for the determination of winding hot 
spot temperature under dynamic loading conditions. The use 
of fiber optic sensors removes several uncertainties in the 
process, including:
•	 Calculation of eddy and stray losses in the hot spot area
•	 Estimation of oil flow and temperature in the hot spot area
•	 Estimation of winding temperature rise above local oil in 

hot spot area
•	 Adjustment of these values for various tap positions and 

cooling stages
•	 Modeling of winding(s) time constant(s)
•	 Modeling of top oil (or top of cooling duct) time constant as 

a function of oil viscosity

The main constraints with fiber optic sensors are that they 
must be installed at the winding manufacturing stage and 
the locations of the hottest spots must be known to the 
manufacturer. This last requirement also applies to the other 
methods since determination of winding hot spot rise above 
oil implies that the location of this hottest spot is known.

Assessment of winding insulation temperature under any 
loading condition is a critical step for efficient management of 
a power transformer. The traditional model used for hot spot 
temperature determination has shown serious limitations, 
especially under transient conditions. New models based on 
bottom oil temperature could provide more accurate results 
but they require that 12 to 15 parameters be determined 
accurately for each cooling stage.

Direct measurement with fiber optic temperature sensors 
bypasses these difficulties and uncertainties. These sensors 
provide dependable information for each winding, under any 
loading condition, and are sufficiently rugged now to provide 
cooling control during the entire transformer life.

Field experience with direct temperature 
measurement
The Priest Rapids Project is located on the Columbia River in 
Washington State and is operated by the Grant County Public 
Utility District (GCPUD). The generating station has recently 
been refurbished with new GSU transformers, 3-Phase, 240 
MVA, 13.2/13.2/230kV, with ONAN/ONAF cooling (Figure 3). 
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The transformers are located on a concrete powerhouse deck 
that exposes the transformers to solar heat during most of 
the day. The ambient temperature is high in summer when 
the power delivery is most critical, and the concrete structure 
retains heat long after direct exposure to the sun. Since each 
increase of 7°C in the winding temperature doubles the solid 
insulation aging rate, Fiber Optic Temperature Sensors were 
selected for cooling control. They provide the most dependable 
tool to optimize cooling control and also allow accurate, long 
term estimation of insulation aging.

The new GSUs have dual-primaries. In the coil assembly, the 
two LV 13.2 kV windings are erected one above the other as 
shown in Figure 4a, as “X” and “Y”. Each unit was fitted with 
18 fiber optic sensors in the winding plus three more on the 
core legs (1/ph, not shown here).

The winding sensors are located as shown below:
•	 6 near top of HV winding in spacers between disks or in  

oil duct (2/ph)

Fig.3  Application of FO sensor for cooling control on 240 
MVA transformer at GCPUD.
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•	 6 near top of upper primary oil duct (X-winding, 2/ph)
•	 6 near bottom of lower primary oil duct (Y-winding, 2/ph)

Fig.4  Detailed locations of FO sensors on the HV and LV windings 
(4a) and temperature recorded during heat run test under ONAN 

condition (4b).

The data collected during one ONAN heat run test with 
constant losses is shown in Figure 4b. All 18 sensors operated 
normally and measurements are very consistent. Fiber optic 
sensors on similar locations on phase A, B and C give almost 
identical results indicating a uniform oil circulation in each 
phase. The differences between phases may be attributable 
to oil-flow patterns influenced by asymmetrical tank geometry 
– the no-load tap-changer compartment shares the oil space 
on one end of the transformer – and the influence from many 
leads routed to the NLTC.

Design requirements for long life fiber 
optic probes
Controlling the cooling banks with fiber optic sensors implies 
that these sensors must be designed to outlast the transformer 
itself, which normally means periods as long as 50 years. 
When users started to install fiber optic sensors 20 or 25 
years ago, they were happy to see them survive the heatrun 
test, as their main goal was to confirm the thermal model 
of their transformers. Today, however, transformer users are 
demanding more.

Ideally, long-life probes should have the following 
characteristics:
•	 The sensing technology must be absolutely stable with 

time, immersed in harsh chemical environments, and at 
elevated temperatures

•	 The probes must be designed so they can mechanically 
survive steady vibrations and frequent thermal cycles

•	 The technology that converts the light signal into 
temperature information must be insensitive to light 

intensity variations. This is required to avoid problematic 
compensation for any aging effects in the optical fiber link 
and any interconnections

•	 Fiber connectors must be leak-proof, reliable and 
maintenance-free.  Oil in optical path should not interfere 
with signal.

These essential points are discussed below:
Neoptix equipment relies upon the well proven GaAs sensing 
technology. This technology has been used for temperature 
sensing inside power transformers for almost 15 years, and 
is based on a phenomenon that any semiconductor material 
exhibits: the band gap wavelength or absorption shift. As it 
is a fundamental characteristic of the crystalline structure of 
GaAs material, it is always the same and thus never requires 
re-calibration. Furthermore, this absorption shift is absolutely 
stable as a function of time.

The band gap wavelength technology has a big advantage 
of being completely insensitive to signal or light intensity. 
Any aging effects that might happen through the optical link 
between the electronic module and the GaAs chip will have no 
effect on temperature reading accuracy. Because temperature 
reading rates for transformers are relatively slow (e.g. seconds, 
not milliseconds), the Neoptix electronic module can be set 
to operate with de-rated light level, which gives extraordinary 
light source lifespan, calculated at more than 300 years for 
a typical system.

Neoptix probes are constructed with the GaAs chip being 
freely mounted at the end of the fiber optic cable. Thus, 
the sensor “floats” in a very small volume of transformer 
oil. This insures that the constant mechanical vibration and 
numerous temperature cycles inside the transformer will not 
“fatigue” the bond between the GaAs chip and fiber, while 
also exhibiting virtually no partial discharge.

Recommendations for efficient installation 
of fiber optic temperature sensors
The 240 MVA transformer studied in this paper has been 
fitted with a large number of fiber optic probes, i.e., a total of  
21 probes. Normally, 8 to 12 probes are considered  
sufficient, providing some spares in case some probes are 
broken during installation.

A good discussion of sensor placement is provided in section 
4 of the IEEE P1538 Guide for the Determination of Maximum 
Winding Temperature rise in Liquid Filled Transformers [1].

Optimum transformer cooling control with fiber optic temperature sensors



57ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

Fig.5  Probe installation in spacers.

Typically, 2 probes will be mounted at the hot spot location 
in each phase. Usually, conductors near the top of a winding 
are exposed to the maximum leakage field and the highest 
surrounding oil temperature; however, experience has  
shown the hottest spots are down a few conductor layers 
from the top. Furthermore, at least one additional probe 

should be used for top oil temperature. ALL probes  
should be monitored during the heatrun test, and the  
hottest ones should be selected for long term monitoring. 
Depending on the winding design parameters, it is often 
the case that the highest temperatures are found in the low 
voltage windings.

For long-term reliability, ensure that probes are solidly 
attached in their intended position. Teflon® material tends to 
soften as temperature increases, so it is important that the 
probe cable be well supported at the installation point and 
along its entire length.

Mountings probes on conductors or in
radial spacers?
Although it may seem more accurate to mount fiber optic 
probes directly on the conductors, experience has shown that 
it is much simpler to mount them in radial spacers, as shown 
in Figure 5. Also, it appears that the temperature [3] under the 
spacer is higher by 1 or 2°C than the surrounding conductor. 
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Furthermore, when the probes are installed in spacers, they can 
be installed much later during the transformer manufacturing 
cycle, reducing the chances of probe breakage. Due to these 
considerations, most fiber optic sensors today are installed in 
radial spacers.

Conclusion
Numerous papers have shown that older transformer loading 
equations were quite imprecise. The new equations presented 
in recent versions of loading guides are quite complex, and 
assume knowledge about parameters that are not readily 
available. A large number of assumptions must be made in 
order to use them. As demonstrated in this paper, an easier 
and more accurate solution is to use fiber optic sensors 
embedded into the transformer windings, both for heatrun 
tests and long-term transformer cooling control. Conventional 
control technology (WTI, etc.) is progressing too, so we expect 
to see more and more transformers in the future where fiber 
optic sensors and conventional measuring means will coexist.
FO probes have been installed in transformers for more than 
a quarter of a century. The technology has advanced rapidly 
so we can now envision using them to replace WTI devices 
to control cooling of newly built transformers. Installation 
procedures for probes have also matured, resulting in an 
installation success rate approaching 100%.

Neoptix’ FO sensors have been designed to outlast the life 
of the transformers in which they are installed. By utilizing 
FO cooling control and the new loading guide methodology, 
it is possible to minimize the solid insulation aging during 
operation, thereby reducing chances of premature equipment 
failure by this mechanism and making a 50+ year transformer 
lifetime a realistic expectation. Conversely, FO technology can 
allow utilities to manage overload conditions more effectively, 
making better-informed economic decisions about trading 
Megawatts-hours for transformer life.

The installation of 5 new HHI (Hyundai Heavy Industries, 
Ulsan, Korea) GSU transformers at Priest Rapids Dam, 
GCPUD (Grant County Public Utility District) in Washington 
State has shown that the GaAs sensors can be reliably used to 
control the cooling fans. Some of these transformers have now 
been controlled by Neoptix T/Guard+ systems for more than 3 
years, with no problems reported.
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Washington Watch
Cost Recovery of Energy  
Efficiency and the Impact  
on Utility Credit Ratings
By Gregory K. Lawrence, Partner; 
McDermott Will & Emery LLP

The Obama Administration’s 2010 budget, 
the American Recovery and Reinvestment Act 
(ARRA) economic stimulus plan and certain 
state policies envision a transformation 
of how Americans will use electricity. Key 
elements include energy efficiency measures 
and related rebates, demand response 
programs that will reduce power usage 
in response to price signals, and “smart 
meters” that facilitate more granular and 
dynamic pricing information to inform usage 
behavior. Energy efficiency (EE) mandates to 
reduce electricity use pose potential credit 
quality and profitability risks for investor- 
owned utilities (IOU), particularly in today’s 
economic environment. Such risks could 
slow the deployment of EE measures despite 
intense pressure to scale up such programs.

IOUs have already seen notable sales 
volume erosion as the recession has reduced 
energy demand. The continued push for 
greater consumer access to EE measures, 
and dynamic retail pricing and enhanced 
metering technology to facilitate those 
measures, create an investment dilemma. 
In the eyes of many investors, without a 
change in cost recovery, a utility helping its 
customers reduce their usage would be like  
an auto manufacturer encouraging people 
to carpool so they could buy fewer cars – 
a strong argument against purchasing the 
auto company’s shares.

The other side of the equation is the utilities’ 
continuing investment needs to upgrade 
aging infrastructure and address decreasing 
generation reserves. Government mandates 
for meeting renewable portfolio standards 
and greenhouse gas reduction targets also 
will require additional IOU capital investment 
and the assumption of new technology and 
regulatory risk. The result combines an 
irresistible force and an immovable object: 
upward pressure on revenue requirements 
and retail rates in a tough economic  
climate. Utilities have less usage volume by 
which to earn a return (a situation EE will 
exacerbate), at the same time costs and risks 
are increasing.

How do investors gauge what’s happening in 
this climate? If utilities invest in significant 
EE, will they recover those costs sufficient 
to maintain the utility’s financial quality? 
To answer such questions, investors must 
assess certain key factors for any IOU that 
pursues an EE program:
•	 Materiality: the impact of an EE mandate 

must be material compared to the utility’s 
overall rate base, revenues and sales 
volumes

•	 Regulatory risk: the certainty and timing 
of any cost recovery mechanism 

•	 Regulatory balance: the likelihood that 
utility regulators (and the investment 
community) will do a peer comparison of 
return on equity performance for utilities 
that do and do not pursue EE, along with 
assessment of EE incentives and cost 
recovery mechanisms

•	 Innovation: the technology risks that a 
utility’s EE implementation may or may 
not meet expectations or targets

•	 Market conditions: whether EE is 
considered by the IOU and regulators as a 
long-term commitment or a temporary fix 
for wholesale supply scarcity

Ultimately, the investment judgment on a 
utility’s EE programs comes down to the 
IOUs’ ability to effectively use the various 
cost recovery tools available. 

There are a number of options that IOUs 
often consider to provide a reasonable 
opportunity to earn an allowed return 
on equity or an incentive balanced 
against concerns regarding retail rate 
increases, credit quality and aggressive EE 
deployment. Each has its advantages and 
drawbacks, but IOUs have begun to propose 
them singly or in combination to address 
the cost recovery issue, their investment 
quality and thus willingness to engage in  
aggressive EE measures:
•	 Pre-approval of carrying/construction 

work in progress costs prior to new EE 
deployment (i.e., before the measure is 
deemed used and useful)

•	 Shared benefits that allow recovery of 
some of the net societal benefits

•	 Cost capitalization of program costs by 
allowing a “bonus” rate of return on the 
un-depreciated amount over part of the 
useful life of the EE measures

•	 EE performance target recovery of allowed 
program costs

•	 Recovery of lost revenue for a portion of 
the useful EE life

•	 Return on, and return of, avoided energy 
and capacity costs resulting from the EE 
measure

•	 Recovery of third-party EE provider service 
contract costs

•	 Shared revenues from EE bid into 
wholesale capacity markets

•	 Decoupling retail rates from volumes sales
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Decoupling deserves special mention 
because of its impact on utility risk. One 
view is that decoupling does not decrease 
business risk, but instead simply offsets 
growing risk already posed by EE and 
conservation measures. Another view is that 
decoupling insulates utilities from revenue 
volatility caused by traditional risks like 
weather and economic downturns. This 
view could lead to calls for reduced rates 
of return because of reduced business risk. 
Decoupled utilities have not experienced 
much positive reaction from the stock 
and bond markets, while rating agencies 
typically do not improve ratings for 
decoupling, but may take a negative view 
for its absence. However, given the vastly 

increased political EE pressures, rating 
agencies may begin to view decoupling  
as a requirement for a utility to maintain 
its rating. 

IOUs and their investors need to weigh 
the various cost recovery, incentive, 
and decoupling options together. It’s an 
analytical question: What single tool, or 
combination, will ensure appropriate IOU 
earnings levels to meet investor expectations 
and demands for a significant scale up of 
EE; balanced against short and long-term 
rate impacts on consumers? All considered, 
of course, under the clouds of an uncertain 
economy. 

About the Author
Washington Watch is a regular feature 

of Electric Energy T&D Magazine 

appearing three times annually and 

focused on regulatory and legislative 

energy- and utility-centric initiatives. 

Gregory K. Lawrence is a partner in 

the Energy and Derivatives Markets 

Group of global law firm McDermott 

Will & Emery, and leads the firm’s 

Global Renewable Energy, Emissions 

and New (GREEN) Products Group. 

Mr. Lawrence focuses his practice 

on renewable power, emissions and 

energy efficiency project development, 

regulatory proceedings, compliance 

and investigations, transactions, and 

governmental affairs relating to the 

wholesale and retail electricity and 

natural gas industries.

WASHINGTON WATCH, Cost Recovery of Energy Efficiency and the Impact on Utility Credit Ratings

C
ir

cl
e 

2
5

 o
n 

R
ea

de
r 

S
er

vi
ce

 C
ar

d



61ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

3M CANADA COMPANY
P.O. Box 5757  
London , ON, CA N6A 4T1  
Tel: (800) 937-0042 
Web: 3m.com  
E-Mail: krarnott@mmm.com 

A
A.I. ORLOFF ELECTRICAL ENGINEER
1820 E. Garry Ave/. Suite 117  
Santa Ana, CA, U.S.A 92705  
Tel: (949) 261-5491 • Fax: (949) 261-6541  
Web: www.members.aol.com/ocsee  
E-Mail: ocsoft@aol.com 

ABB CANADA
8585 Trans-Canada Hwy 
Montreal, QC, CA H4S 1Z6  
Tel: (514) 856-6266 • Fax: (514) 856-6297  
Web: www.abb.ca  
E-Mail: susan.a.gromak@ca.abb.com  
 
ABB is a leader in power and automation 
technologies that enable utility and industry 
customers to improve performance while lowering 
environmental impact. The ABB Group of companies 
operates in around 100 countries and employs about 
120,000 people. In Canada, ABB employs over 
2,500 people in 40 locations from coast to coast.  
 
ABB INC
940 Main Campus Drive 
Raleigh, NC, U.S.A 27606  
Tel: (919) 856-3923 
Web: www.abb.us  
E-Mail: shannon.l.helm@us.abb.com  
 
ABSOPULSE ELECTRONICS LTD.
110 Walgreen Road 
Carp (Ottawa), ON, CA K0A 1L0  
Tel: (613) 836-3511 • Fax: (613) 836-7488  
Web: www.absopulse.com  
E-Mail: absopulse@absopulse.com  
 
ACCUENERGY CORP.
503-2 Lansing Square  
Toronto, ON, CA ON  
Tel: (416) 497-4100 
Web: www.accuenergy.com  
E-Mail: marketing@accuenergy.com 

ACLARA
945 Hornet Drive 
Hazelwood, MO, U.S.A. 63042  
Tel: (800) 297-2728 
Web: www.aclara.com  
E-Mail: info@aclaratech.com  
See ad Outside Back Cover
Aclara tm is the first utility communications brand 
with end-to-end data capture, transfer, and 
processing capabilities. Our proven suite of AMI/
AMR solutions includes RF (STAR® Network) and 
power-line system (TWACS®) technologies and 
MDM software (Nexus solutions) to process and 
present utility metering data efficiently and reliably.  
 

ACR SYSTEMS INC.
#210, 12960 84 Avenue  
Surrey, BCa, CA V3W 1K7  
Tel: (604) 591-1128 • Fax: (604) 591-2252  
Web: www.acrsystems.com  
E-Mail: info@acrsystems.com 

ADVANCED CONTROL SYSTEMS
2755 Northwoods Parkway 
Norcross, GA, U.S.A.  
Tel: (770) 446-8854 • Fax: (770) 448-0957  
Web: www.acsatlanta.com  
E-Mail: sales@acsatlanta.com  
 
Advanced Control Systems is a leading provider 
of smart grid technology to the global electric 
power industry. Our solutions include SCADA, 
integrated DMS/OMS, EMS, substation/feeder 
automation. We offer the most sophisticated 
lineup of substation controllers/feeder RTUs; and 
the world’s most advanced distribution automation 
suite. Our innovative technologies help utilities 
build the next generation grid – today.   
 
ADWEL INTERNATIONAL LTD.
3110 American Drive 
Mississauga (Toronto), ON, CA L4V 1T2  
Tel: (416) 321-1988 • (800) 463-9371  
Fax: (416) 321-1991  
Web: www.adwel.com  
E-Mail: info@adwel.com  
 
AEMC INSTRUMENTS
200 Foxboro Blvd. 
Foxboro, MA, U.S.A 02035  
Tel: (508) 698-2115 • Fax: (508) 698-2118  
Web: www.aemc.com  
E-Mail: sales@aemc.com  
 
AERIS COMMUNICATIONS
2680 Zanker Road 
San Jose, CA, U.S.A. 95134  
Tel: (408) 557-1996 • Fax: (408) 557-1925  
Web: www.aeris.net  
 
ALAIN TREMBLAY, ING.
1466, Hemingway  
Chicoutimi, QC, CA G7J 4E3  
Tel: (418) 543-6358 • Fax: (418) 543-4503  
Web: none  
E-Mail: alain_tremblay@videotron.ca  
 
ALBARRIE GEOCOMPOSITE INC
85 Morrow Rd  
Barrie, ON, CA L4N 3V7  
Tel: (866) 269-8275 • Fax: (705) 733-5053  
Web: www.sorbwebplus.com  
E-Mail: albarrie@albarrie.com  
 
ALCAN CABLE
3 Ravinia Drive Suite 1600 
Atlanta, GA, U.S.A 30346  
Tel: (770) 394-9886 
Web: www.cable.alcan.com  
E-Mail: alcancable@alcan.com  
 

ALLIED TUBE & CONDUIT-GEM FAB
16100 S. lathrop  
Harvey, IL, U.S.A 60426  
Tel: (708) 339-5081 
Web: www.alliedtube.com  
E-Mail: info@alliedtube.com  
 
ALLIGATOR COMMUNICATIONS, INC.
315 Brokaw Road 
Santa Clara, CA, U.S.A 95050  
Tel: (408) 327-0800 • Fax: (408) 327-0808  
Web: www.alligatorcom.com  
E-Mail: gator@alligatorcom.com  
 
ALPHA TECHNOLOGIES
3767 Alpha Way 
Bellingham, WA, U.S.A. 98226  
Tel: (360) 392-2263 • Fax: (360) 671-4936  
Web: www.alpha.com  
 
ALTEC INDUSTRIES, INC.
210 Inverness Center Drive 
Birmingham, AL, U.S.A. 35242  
Tel: (205) 991-7733 • Fax: (205) 981-2522  
Web: www.altec.com  
 
AMERICAN POLYWATER CORP.
P.O. Box 53 
Stillwater, MN, U.S.A 55082  
Tel: (651) 430-2270 • Fax: (651) 430-3634  
Web: www.polywater.com  
E-Mail: custserv@polywater.com 

AMERICAN SUPERCONDUCTOR
64 Jackson Road 
Devens, MA, U.S.A. 01434-4020  
Tel: (978) 842-3454 • Fax: (978) 842-3364  
Web: www.amsc.com  
E-Mail: info@amsc.com  
See ad Inside Back Cover
American Superconductor (AMSC) offers 
proprietary solutions spanning the electric power 
infrastructure, including Smart Grid technologies 
that enhance the reliability and capacity of 
the grid and seamlessly integrate renewable 
energy sources into the power infrastructure 
(superconductor power cable systems and power 
electronics-based voltage stabilization systems, 
and MW-scale wind turbine designs and electrical 
control systems for OEMs). 

AMERICAN WIRE GROUP, INC.
1920 E. Hallandale Beach Blvd., Suite PH8 
Hallandale, FL, U.S.A. 33009  
Tel: (954) 455-3050 • (800) 342-7215  
Fax: (954) 455-9886  
Web: www.buyawg.com  
E-Mail: sakes@buyawg.com  
See ad page 79
American Wire Group offers a complete solution of 
Transmission and Distribution Cables 
We maintain substantial inventories and our focus 
is to supply immediate requirements- “like a short 
order cook.” ACSR Bare Aluminum Conductors, 
Substation Control Cables, Primary 15KV - 35KV, 
Service Drop Cables, Fiber Optic Cables, Guy 
Wire- Static Wire, URD Cables, Bare Copper 
Ground Wire, Line Wire – Weatherproof Cables, 
Copperweld / Alumoweld Cables. 



62 ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

ANALYTIC SYSTEMS
12448 82nd Avenue 
Surrey, BC, CA V3W 3E9  
Tel: (800) 668-3884 • Fax: (604) 543-7354  
Web: www.analyticsystems.com  
E-Mail: info@analyticsystems.com  
 
ANDAX INDUSTRIES LLC
613 W Palmer  
Saint Marys, KS, U.S.A 66536  
Tel: (800) 999-1358 • Fax: (888) 443-4732  
Web: www.andax.com  
E-Mail: customerservice@andax.com 

ARBORMETRICS SOLUTIONS LTD
224 Thompson Street Unit 104 
Hendersonville, NC, U.S.A. 18792  
Tel: (407) 339-1733 • (866) 685-1880  
Web: www.arbormetricssolutions.com  
E-Mail: info@arbormetricssolutions.com  
 
ArborMetrics Solutions, Inc. specializes in 
combining expertise, software, hardware and 
people into mobile workforce solutions that 
streamline your vegetation management program. 
Our customers include utilities, municipalities 
and other agencies who are interested in finding 
ways to maximize the efficiency and effectiveness 
of their vegetation management programs. 

AREVA T&D
One International Plaza, Suite 300 
Philadelphia, PA, U.S.A. 19113  
Tel: (484) 766-8100 • 1-888-273-8283  
Fax: (484) 766-8650  
Web: www.areva-td.com  
E-Mail: customer.care.usa@areva-td.com  
See ad page 15
AREVA T&D offers solutions to bring electricity 
from the source onto the power network. We 
build high-and medium-voltage substations 
and develop technologies to manage power 
grids worldwide. We are a full-fledged solution 
provider, offering safe, reliable and efficient 
power distribution.  
 
AREVA T&D CANADA INC.
1400 Industrial Street 
LaPrairie, QC, CA J5R 2E5  
Tel: (450) 659-8921 • Fax: (450) 659-3371  
Web: www.areva-td.com  
 
ARGO MACHINE TOOLS
6865 Bombardier  
St. Leonard, QC, CA H1P 3A1  
Tel: (514) 325-4524 • Fax: (514) 325-0145  
Web: www.argomachinetools.com  
E-Mail: argo@bellnet.ca  
 
ARGUS INDUSTRIES
963 Brock RD S, Unit 6  
Pickering, ON, CA L1W3A4  
Tel: (905) 420-3336 • Fax: (905) 420-3394  
Web: www.argusindustries.ca  
E-Mail: barry@argusindustries.ca  
 
ARTECHE
KM. 73.54 Antc. Carr. Mex-Qro  
Tepeji Del Rio, Tepeji Del Rio, Mexico  
42850 

Tel: (52)7737332034 • Fax: (52)7737330366  
Web: www.arteche.com  
E-Mail: oramirez@arteche.com  
 
ARTECHE POWER QUALITY DIV.
16964 W. Victor Rd.  
New Berlin, WI, U.S.A 53151  
Tel: (262) 754-3883 • Fax: (262) 754-3993  
Web: www.artechepq.com  
E-Mail: info@artechepq.com  
 
ASAT SOLUTIONS INC.
2121, 29th ST NE #8
Calgary, AB, CA T14 7H8  
Tel: (403) 569-1680 • Fax: (403) 569-1620  
Web: www.asatsolutions.com  
E-Mail: audrey.moen@asatsolutions.com 

ASPLUNDH TREE EXPERT CO.
708 Blair Mill Road 
Willow Grove, PA, U.S.A. 19090  
Tel: 1-800-248-8733 • Fax: 215-784-4405  
Web: www.asplundh.com  
E-Mail: info@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.  
 
ASSURX, INC.
18525 Sutter Blvd., Suite 150 
Morgan Hill, CA, U.S.A 95037  
Tel: (408) 778-1376 
Web: www.assurxenergy.com  
E-Mail: info@assurx.com  
 
ATLAS BUSINESS SOLUTIONS, INC. (ABS)
3330 Fiechtner Drive SW  
Fargo, ND, U.S.A 58103  
Tel: (800) 874-8801 
Web: www.abs-usa.com  
E-Mail: info@abs-usa.com  
 
AUTODESK INC.
111 McInnis Parkway 
San Rafael, CA, U.S.A 94903  
Tel: (415) 507-5000 • Fax: (415) 507-5100  
Web: www.autodesk.com  
 
AXIA SOFTWARE CORPORATION
Bentall Centre, PO BOX 48201  
Vancouver, BC, CA V7X 1N8  
Tel: (604) 683-2942 • Fax: (604) 683-3998  
Web: www.searchsolvescore.com  
E-Mail: sales@searchsolvescore.com  
 
AXIOMATIC TECHNOLOGIES 
CORPORATION
5915 Wallace St.  
Mississauga, ON, CA L4Z 1Z8  
Tel: (905) 602-9270 • Fax: (905) 602-9279  
Web: www.axiomatic.com  
E-Mail: controls@axiomatic.com  
 
AYRES ASSOCIATES
3433 Oakwood Hills Parkway  
Eau Claire, WI, U.S.A 55701-7698  
Tel: (715) 834-3161 • Fax: (715) 831-7500  
Web: www.ayresassociates.com  
E-Mail: thomas.pearson@ayresassociates.com 

B
B+K PRECISION
22820 Savi Rnch Parkway  
Yorba Linda, CA, U.S.A 92808  
Tel: (714) 921-9095 
Web: www.bkprecision.com  
E-Mail: thesite@bkprecision.com 

BADGER METER, INC.
4545 W. Brown Deer Road Box 245036 
Milwaukee, WI, U.S.A. 53224-9536  
Tel: (800) 876-3837 • Fax: (414) 371-5932  
Web: www.badgermeter.com  
E-Mail: infocentral@badgemeter.com  
 
Badger Meter, Inc., a leader in innovative AMR 
systems, offers a range of technology solutions 
providing utilities with the right solution – 
BadgerTouch® proximity reading, ORION® or 
Itron® mobile radio reading, GALAXY® fixed 
network AMR. Use Badger’s ORION technology 
to transmit meter readings and other data to 
various network connectivity solutions. 

BELYEA COMPANY, INC.
2200 Northwood Avenue 
Easton, PA, U.S.A. 18045-2239  
Tel: (610) 515-8775 • Fax: (610) 515-1263  
Web: www.belyeapower.com  
E-Mail: sales@belyeapower.com  
See ad page 100
Belyea Company, Inc., has been in business 
since 1908. We are proud of the number of 
generator sets, circuit breakers and transformers 
that we have sold over the last few years. We 
have provided used surplus electrical power 
equipment to countries around the world, 
including the Bahamas, Iraq and India.  
 
BETA ENGINEERING
4725 Hwy 28 E 
Pineville, LA, U.S.A 71360  
Tel: (318) 767-5564 • Fax: (318) 442-1741  
Web: www.betaengineering.com   
 
BISMARCK STATE COLLEGE NATIONAL 
ENERGY CENTER OF EXCELLENCE
1815 Schafer St  
Bismarck, ND, U.S.A ND  
Tel: (701) 224-2445 • Fax: (701) 224-5777  
Web: www.bismarckstate.edu/energy  
E-Mail: bsc.energy@bsc.nodak.edu  
 
BLACK & VEATCH
10950 Grandview Drive  
Overland Park, KS, U.S.A 66210  
Tel: (913) 458-4626 • Fax: (913) 458-8136  
Web: www.bvtelecom.com  
E-Mail: hillcd@bv.com  
 
BOLD TECHNOLOGIES LTD
421 Windchime Place  
Colorado Springs, CO, U.S.A 80919  
Tel: (847) 867-9400 
Web: www.boldgroup.com  
E-Mail: jerry@boldgroup.com  



63ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

BOLDER POWER ART CONCEPTS, INC.
837 N. W. Harrison Street, 2nd Floor 
Topeka, KS, U.S.A 666081473  
Tel: (785) 764-8840 • Fax: (866) 798-9121  
Web: bolder-power.com  
E-Mail: bolderpower@earthlink.net  
 
BOREAS GROUP LLC
730 S. Elizabeth St.  
Denver, CO, U.S.A 80209  
Tel: (303) 744-2108 • Fax: (303) 744-2128  
Web: www.boreasgroup.us  
E-Mail: info@boreasgroup.us  
 
BPL GLOBAL
1603 Carmody Court Suite 400  
Sewickley, PA, U.S.A 15143  
Tel: (724) 933-7700 • Fax: (724) 933-7715  
Web: www.bplglobal.net  
E-Mail: info@bplglobal.net  
 
BRAYDEN AUTOMATION CORP.
6230 Aviation Circle  
Loveland, CO, U.S.A 80538  
Tel: 1.888.Brayden (272.9336)  
Fax: (970) 461-9605  
Web: www.brayden.com  
E-Mail: support@brayden.com  
 
BROCKTON EQUIPMENT - SPILLDAM INC.
P.O. Box 960 
Brockton, MA, U.S.A. 02303  
Tel: (508) 583-7850 • Fax: (508) 583-5231  
Web: www.spilldam.com  
E-Mail: info@spilldam.com 

BROOKS UTILITY PRODUCTS GROUP
23847 Industrial Park Drive , 
Farmington Hill, MI, U.S.A. 48335-2880  
Tel: 888-687-3008 • 888-687-3008  
Web: www.brooksutility.com  
E-Mail: mike.lewis@brooksupg.com  
 
Brooks Utility Products Group has the most 
complete line of AMI / Smart Metering deployment 
products ranging from conversion adapters, seals 
and locking hardware to meter warm-up boards for 
programming and testing. They also manufacture 
galvanized and aluminum Sectionalizers and 
Primary Enclosures for a utility’s underground 
distribution deployment.  
 
BUCCANEER ROPE COMPANY
22319 Alabama Hwy 79  
Scottsboro, AL, U.S.A 35768  
Tel: (256) 587-6232 • Fax: (256) 587-9223  
Web: www.bucrope.com  
E-Mail: sales@bucrope.com  
 
BULWARK PROTECTIVE APPAREL,
A Division of VF Imagewear Inc. 
545 Marriott Dr., Nashville, TN, U.S.A  
37214-0995  
Tel: (615) 565-5000 • Fax: (615) 882-2481  
Web: www.bulwark.com  
E-Mail: shana_witherow@vfc.com 

C
C.J. ENTERPRISES
P.O. BOX 570430  
Tarzana, CA, U.S.A 91357 

Tel: (818) 996-4131 • Fax: (818) 708-8473  
Web: cjinstruments.com  
E-Mail: cjinstruments@aol.com  
 
CAB
175 Industrial Park Road 
Ebensburg, PA, U.S.A 15931  
Tel: (814) 472-5077 • Fax: (814) 472-7179  
Web: www.cabproducts.com  
E-Mail: cab@cabproducts.com  
 
CABLELAN PRODUCTS
PO Box 196  
Norfolk, MA, U.S.A 02056  
Tel: (800) 840-6655 • Fax: (508) 384-8554  
Web: www.cablelan.com  
E-Mail: sales@cablelan.com 

CALAMP
1401 N. Rice Avenue 
Oxnard, CA, U.S.A. 93030  
Tel: (805) 987-9000 • Fax: (805) 987-8359  
Web: www.calamp.com  
 
CalAmp provides wireless communications 
solutions that enable anytime/anywhere access 
to critical data and content. The Company 
serves customers in the public safety, industrial 
monitoring and controls, mobile resource 
management, public utilities and direct broadcast 
satellite markets. The Company’s products are 
marketed under the CalAmp, Dataradio, SmartLink, 
Aercept, LandCell and Omega trade names. 
 
CANADIAN DRIVES INC.
242 Applewood Cresent  
Concord, ON, CA L4K 4E5  
Tel: (905) 660-2766 • Fax: (905) 660-0901  
Web: www.canadiandrives.com  
E-Mail: sales@canadiandrives.com  
 
CANSEL SURVEY EQUIPMENT
2414 Holly Lane 
Ottawa, ON, CA K1V 7P1  
Tel: (613) 731-4703 • Fax: (613) 526-0712  
Web: www.cansel.ca  
E-Mail: sales@cansel.ca  
 
CARHARTT, INC.
5750 Mercury Drive 
Dearborn, MI, U.S.A. 48126  
Tel: (313)749-6612 • 1-800-217-2895  
Fax: (313) 271-6428  
Web: www.carharttfr.com  
E-Mail: industrial_sales@carhartt.com  
 
CARLTON INDUSTRIES INC.
4225 West State Hwy 71 PO Box 280 
La Grange, TX, U.S.A. 78945  
Tel: 1-800-231-5988 • Fax: 1-800-231-5934  
Web: www.carltonusa.com  
E-Mail: sales@carltonusa.com  
 
CEATI INTERNATIONAL
1010 Sherbrooke W #2500  
Montreal, QC, CA H3A 2R7  
Tel: (514) 866-5377 • Fax: (514) 904-5038  
Web: www.ceati.com  
E-Mail: info@ceati.com  
 
CEELOX
13976 Lynmar Blvd.  
Tampa, FL, U.S.A 33626  
Tel: (813) 769-0918 • Fax: (813) 769-0919  
Web: www.ceelox.com  
E-Mail: sales@ceelox.com  
 

CEMBRE INC.
181 Fieldcrest Ave  
Edison, NJ, U.S.A 08837  
Tel: (732) 225-7415 • Fax: (732) 225-7414  
Web: www.cembreinc.com  
E-Mail: salesus@cembreinc.com  
 
CGI INC. (UTILITY SOLUTIONS)
111 Duke Street, 3rd Floor 
Montreal, QC, CA H3C 2M1  
Tel: (800) 390-6033 • Fax: (514) 228-8895  
Web: www.utilitysolutions.cgi.com  
E-Mail: info.util-sol@cgi.com  
 

CIRCUIT BREAKER SALES CO. INC.
PO Box 1098 
Gainesville, TX, U.S.A. 76241  
Tel: (940) 665-4444 • Fax: (940) 665-4681  
Web: www.cbsales.com  
E-Mail: info@cbsales.com  
 
Sale and service of low to medium voltage circuit 
breakers, motor controls, switchgear, transformers 
and related equipment. Our specialty is obsolete 
and discontinued equipment as well as “life 
extension” services (vacuum retrofit and solid 
state upgrading). Solutions for everything made in 
the United States since WWII.  
 
CITEL SURGE PROTECTION
1515 NW 167th Street, Suite 6-303
Miami, FL, U.S.A 33169  
Tel: (305) 621-0022 • Fax: (305) 621-0766  
Web: www.citelprotection.com  
E-Mail: citel@citelprotection.com  
 
CITI - CORONA INSPECTION  
TRAINING INSTITUTE
POBox 4016  
Nes Ziona, IL, Israel 74140  
Tel: 888-950 5557 • Fax: 888-950 5557  
Web: www.seeing-corona.com  
E-Mail: info@ofilsystems.com  
 
CLEAN HARBORS ENVIRONMENTAL 
SERVICES
42 Longwater Drive  
Norwell, MA, U.S.A 02061-9149  
Tel: (800) 282-0058 • Fax: (781) 792-5903  
Web: www.cleanharbors.com  
E-Mail: info@cleanharbors.com  
 
COLT ATLANTIC SERVICES
1845 S. Lee CT. Unit C 
Buford, GA, U.S.A. 30518  
Tel: (770) 831-8135 • (800) 229-2658  
Fax: (770) 831-8631  
Web: www.coltonline.com  
E-Mail: sales@coltonline.com  
 
COMPASSTOOLS INC
12353 E Easter Ave  
Centennial, CO, U.S.A 80112  
Tel: (800) 728-5066 • Fax: (888) 766-2488  
Web: www.compasstoolsinc.com  
E-Mail: sales@compasstoolsinc.com 

COMRENT INTERNATIONAL, LLC
7640 Investment Court, Unit A 
Owings, MD, U.S.A. 20736  
Tel: (410) 257-3000 • Fax: (410) 257-2240  
Web: www.comrent.com  
E-Mail: bcasteel@comrent.com  
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ComRent’s® mission is to enable real reliability of 
the critical power systems upon which businesses 
and societies rely. We carry out this mission by 
providing right, ready and reliable services and 
load testing solutions. 

COMVERGE, INC.
120 Eagle Rock Avenue Suite 190 
East Hanover, NJ, U.S.A. 07936  
Tel: (888) 565-5525 • Fax: (973) 884-3504  
Web: www.comverge.com  
E-Mail: sales@comverge.com  
See ad page 5
Comverge is a leading CLEAN ENERGY company 
providing innovative solutions to peak challenges 
through Demand Response. With over 500 
utility clients and 4.5 million devices installed, 
Comverge “smart megawatts” technology is in use 
across North America. Our “pay-for-performance” 
programs provide capacity that can reduce 
emissions, increase reliability, and reduce costs. 

CONCAST INC.
1010 North Star Drive 
Zumbrota, MN, U.S.A. 55992-0069  
Tel: (507) 732-4095 • Fax: (507) 732-4094  
Web: www.concastinc.com  
E-Mail: info@concast.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). 

COOPER POWER SYSTEMS -  
ENERGY AUTOMATION SOLUTIONS
730, Commerciale St. Suite 200 
St-Jean-Chrysostome, QC, CA G6Z 2C5  
Tel: (418) 834-0009 • Fax: (514) 227-5256  
Web: www.cooperpowereas.com  
 
Energy Automation Solutions (EAS) is a business 
unit of Cooper Power Systems. The company 
provides solutions that meet the most demanding 
real-time and reliability requirements in a number 
of areas of the power industry. EAS has a wide 
range of SmartGrid solutions. The Cybectec 
SMP Gateway is designed to assist utilities 
in modernizing their automation systems and 
integrating new intelligent electronic devices.  
 
CUMMINS POWER GENERATION
1400 73rd Ave NE 
Minneapolis, MN, U.S.A 55432  
Tel: (763) 574-5000 
Web: www.cumminspower.com  
E-Mail: aask.power@cummins.com  
 
CURRENT GROUP LLC
20420 Century Blvd. 
Germantown, MD, U.S.A. 20874  
Tel: (301) 944-2727 • Fax: (301) 944-2701  
Web: www.currentgroup.com  
E-Mail: info@currentgroup.com  
 

CXR LARUS CORPORATION
894 Faulstich Court 
San Jose, CA, U.S.A. 95112  
Tel: (408) 573-2700 • 1-800-999-9946  
Fax: (408) 573-2708  
Web: www.cxrlarus.com  
E-Mail: mritz@cxrlarus.com  
 
CYME INTERNATIONAL T&D (CANADA)
1485, Roberval, Suite 104  
Saint-Bruno, QC, CA J3V 3P8  
Tel: (800) 361-3627 • Fax: (450) 461-0966  
Web: www.cyme.com  
E-Mail: info@cyme.com 

D
DACA VISION
6915 Jean-Paul-Lemieux  
Laval, QC, CA H7L 5P7  
Tel: (514) 347-9499 • Fax: (450) 562-0581  
Web: www.dacavision.com  
E-Mail: info@dacavision.com  
 
DAFFRON & ASSOCIATES, INC.
One Solution Place  
Bowling Green, MO, U.S.A 63334  
Tel: 888-DAFFRON 
Web: www.daffron.com  
E-Mail: marketing@daffron.com  
 
DAVEY TREE EXPERT COMPANY (THE) 
1500 North Mantua Street 
Kent, OH, U.S.A. 44240  
Tel: (330) 673-9511 • 1-800-447-1667  
Fax: (330) 673-0702  
Web: www.davey.com  
E-Mail: steve.marshall@davey.com  
 
DCS ENERGY
PO Box 320  
South Glastonbury, CT, U.S.A 06073  
Tel: (860) 781-6666 
Web: www.dcsenergy.com  
E-Mail: info@dcsenergy.com  
 
DDP TECHNOLOGY
9350 Concession 3  
Caistor Centre, ON, CA L0R 1E0  
Tel: (905) 981-3326 • Fax: (905) 963-7922  
Web: ddptech.ca  
E-Mail: contact@ddptech.ca  
 
DEJANA TRUCK & UTILITY EQUIPMENT
490 Pulaski Road 
Kings Park, NY, U.S.A. 11754  
Tel: (631) 544-9000 ext.1141 • Fax: (631) 
544-0942  
E-Mail: ridtensohn@dejana.com  
 

DELTA STAR, INC.
3550 Mayflower Drive 
Lynchburg, VA, U.S.A. 24501  
Tel: 1-800-368-3017 Web: www.deltastar.com  
E-Mail: info@deltastar.com  
 

Delta Star is the innovation leader in customer-
engineered design. Each transformer is handmade 
by craftsmen who understand that quality has 
made Delta Star the choice for power companies 
around the world. Delta Star manufactures 
custom-made, quality medium-power 
transformers, mobile transformers and substations 
in the United States.  
 
DIMAT
C/Biscaia 383  
Barcelona, Spain 08027  
Tel: +34933490700 • Fax: +34933492258  
Web: www.dimat.com  
E-Mail: info@dimat.com  
 
DIS-TRAN
4725 Highway 28 E. 
Pineville, LA, U.S.A. 71360  
Tel: (318) 448-0274 • Fax: (318) 445-7240  
Web: www.distran.com  
E-Mail: wendy.gintz@distran.com  
 
DOMINIC DROLET INSTRUMENTATION 
INC. (DDINS)
174 Roland-Jeanneau 
Montréal, QC, CA H3E 1R4  
Tel: (514) 768-7676 • Fax: (514) 765-7474  
Web: www.ddins.com  
E-Mail: info@ddins.com  
 
DOUBLETREE SYSTEMS / BPEG REACTOR
355 W Olive Ave., Ste. 103  
Sunnyvale, CA, U.S.A CA 94086  
Tel: (408) 850-1416 
Web: www.bpeg-usa.com  
E-Mail: sales@bpeg-usa.com  
 
DOUBLETREE SYSTEMS / CEE POWER 
SYSTEM
355 W Olive Ave., Ste. 103  
Sunnyvale, CA, U.S.A CA 94086  
Tel: (408) 850-1416 
Web: www.cee-usa.com  
E-Mail: sales@cee-usa.com  
 
DOW CORNING CORPORATION
P.O. Box 994 
Midland, MI, U.S.A. 48686-0994  
Tel: (989) 496-4400 • Fax: (989) 496-6731  
Web: www.dowcorning.com/power 

DRANETZ - BMI
1000 New Durham Road 
Edison, NJ, U.S.A. 08818  
Tel: (732) 287-3680 • Fax: (732) 248-1834  
Web: www.dranetz-bmi.com  
 
Dranetz-BMI has been the recognized pioneer and 
world’s number one source for power quality and 
energy management monitoring instruments for 
over 40 years. You can depend on our full line of 
high accuracy and safety digital multimeters, our 
user friendly portables (PX5, 4400, PowerVisa) or 
our comprehensive permanent (Encore) systems to 
do the job.  
 
DURATEL, LLC
461 West Superior Street  
Chicago, IL, U.S.A 60654  
Tel: (312) 245-2850 
Web: www.duratelgreen.com  
E-Mail: news@duratelgreen.com 
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E
ECOLOGIC ANALYTICS 
8011 34th Ave. S., Ste. 205 
Bloomington, MN, U.S.A 55425  
Tel: (952) 843-6000 • Fax: (612) 395-5535  
Web: www.ecologicanalytics.com  
E-Mail: contact@ecologicanalytics.com  
 
EKA SYSTEMS, INC.
20201 Century Blvd, Suite 250 
Germantown, MD, U.S.A. 20874  
Tel: 301-515-7118 
Web: www.ekasystems.com  
E-Mail: info@ekasystems.com  
 
ELECTRIC POWER ACCESSORIES 
CORPORATION
558 Massey Rd. Unit 7&8  
Guelph, ON, CA N1K 1B4  
Tel: (866) 289-3722 • Fax: (519) 826-5779  
Web: www.epac.ca  
E-Mail: epac@epac.ca  
 
ELECTRO INDUSTRIES/GAUGETECH
1800 Shames Drive  
Westbury, NY, U.S.A 11590  
Tel: (516) 334-0870 • Fax: (516) 338-4741  
Web: www.electroind.com  
E-Mail: ekagan@electroind.com  
 
ELECTROMAGNETIC CORP
202 Willian Leigh Drive  
Tullytown, PA, U.S.A 19007  
Tel: (215) 949-1900 • Fax: (215) 949-8373  
Web: www.electricmeteringcorp.com  
E-Mail: salesatemc@msn.com  
 
ELECTROMARK CO.
6188 West Port Bay Road P.O. Box 25 
Wolcott, NY, U.S.A 14590  
Tel: (315) 594-8085 • (800) 295-8247  
Fax: (315) 594-9622  
Web: www.electromark.com  
E-Mail: customerservice@electromark.com  
 
ELLIOTT EQUIPMENT COMPANY
4427 South 76th Circle 
Omaha, NE, U.S.A 68127  
Tel: (402) 592-4500 • Fax: (402) 592-4553  
Web: www.elliottequip.com  
E-Mail: info@elliottequip.com 

ELSTER
208 South Rogers Lane 
Raleigh, NC, U.S.A. 27610  
Tel: (919) 212-4800 • Fax: (919) 212-4801  
Web: www.energyaxis.com 
See ad Inside Front Cover
Elster has delivered more than 2.5 million smart 
metering devices in North America, Europe, 
Central America, Australia, New Zealand and the 
Caribbean. Elster smart metering systems provide 
energy conservation measures, demand response 
programs, smart grid initiatives and smart home 
solutions, and achieve operational efficiencies. 
Elster has staff and operations in 38 countries. 
 
ELUMANATION | ENERGY EFFICIENT LED 
LIGHTING SOLUTIONS
1750 Plummer Street, Unit 15  
Pickering, ON, CA L1W 3L7 

Tel: Toll Free - 1.866.558.8270 
Web: www.elumanation.com  
E-Mail: info@elumanation.com  
 
ENERGATE
2415 Holly Lane, Suite 210  
Ottawa, ON, CA K1V 7P1  
Tel: (613) 482-7928 
Web: www.energateinc.com  
E-Mail: info@energateinc.com  
 
ENERSCAN ENGINEERING INC.
22 Julies Walk 
Halifax, NS, CA B3M 2Z7  
Tel: (902) 445-4433 • Fax: (902) 457-3283  
Web: www.enerscanengineering.com  
E-Mail: info@enerscanengineering.com  
 
ENOSERV LLC.
5630 S. Memorial Suite 100 
Tulsa, OK, U.S.A. 74145  
Tel: (918) 622-4530 • Fax: (918) 622-6569  
Web: www.enoserv.com  
E-Mail: sales@enoserv.com 

ENSPIRIA SOLUTIONS INC.
6560 South Greenwood Plaza Boulevard  
Suite 500 
Greenwood Village, CO, U.S.A. 80111-7100  
Tel: (303) 520-2513 • Fax: (303) 799-6766  
Web: www.enspiria.com  
 
Enspiria Solutions is an IT services company 
providing T&D consulting and systems integration 
for GIS, Advanced Metering Infrastructure/
Meter Data Management, Outage, Mobile, Work 
Management, and Automation. Enspiria is backed 
by parent company Osmose Holdings, Inc., with 
$550M annual revenue. Enspiria’s subsidiaries 
include Convergent Group Corporation and 
Convergent Group LTD (Canada).  
 
ENVISION
2204 Brothers Road  
Santa Fe, NM, U.S.A 87505  
Tel: (512) 353-6000 
Web: www.eusc.com  
E-Mail: sales@eusc.com  
 
ENXERGY
2336 Preston  
West Dundee, IL, U.S.A 60118  
Tel: (608) 565-6290 • Fax: (608) 565-6296  
Web: www.enxergy.com  
E-Mail: info@enxergy.com  
 
ESRI USA
380 New York Street 
Redlands, CA, U.S.A. 92373  
Tel: (909) 793-2853 X 2079 
Fax: (909) 307-3101  
Web: www.esri.com  
 
ETAP
17 Goodyear, Suite 100  
Irvine, CA, U.S.A 92618  
Tel: (949) 462-0100 • Fax: (949) 462-0200  
Web: etap.com  
E-Mail: sales@etap.com  
 
EXCELERON SOFTWARE (DALLAS 
HEADQUARTERS)
5440, Harvest Hill Rd.
Suite 233, Dallas, TX, U.S.A. 75230  
Tel: (972) 852-2711 • Fax: (972) 346-6902  
 

EXPONENTIAL ENGINEERING COMPANY
328 Airpark Drive 
Fort Collins, CO, U.S.A 80524  
Tel: (970) 207-9648 • Fax: (970) 207-9657  
Web: exponentialengineering.com  
E-Mail: support@exponentialengineering.com 

F
FABRIMET INC.
4375 St-Joseph 
Drummondville, QC, CA J2B 1T8  
Tel: (819) 472-1164 • Fax: (819) 478-1625  
Web: www.fabrimet.com  
E-Mail: pguerette@fabrimet.com  
 
FILNOR INC.
227 North Freedom Ave. 
Alliance, OH, U.S.A 44601  
Tel: (330) 821-7667 • Fax: (330) 829-3175  
Web: www.filnor.com  
E-Mail: filnor@filnor.com  
 

FISO TECHNOLOGIES
500 St-Jean-Baptiste Avenue Suite 195 
Quebec, QC, CA G2E 5R9  
Tel: (418) 688-8065 X 241 
Fax: (418) 688-8067  
Web: www.fiso.com  
E-Mail: info@fiso.com 
 
Fiso Technologies designs and markets fiber 
optic sensors and high-precision measuring 
instruments for challenging applications. Many 
years of experience in real- time winding hot spot 
temperature monitoring for oil-filled transformers, 
gives the company a leading position. Its proven 
technology allows Fiso to monitor temperature for 
all types of transformers.

FLEX-CORE DIV.
6625 McVey Blvd. 
Columbus, OH, U.S.A. 43235  
Tel: (614) 889-6152 • Fax: (614) 876-8538  
Web: www.flex-core.com  
E-Mail: flexcore@msn.com  
 
Flex-Core is a leading manufacturer of split-core 
and solid-core current transformers, potential 
transformers, electrical transducers for ac and dc 
applications, signal conditioners, panel meters, 
terminal blocks, isolating relays, shunts, and 
accessories.  
 
FLIR SYSTEMS
16 Esquire Road 
N. Billeria, MA, U.S.A. 01862  
Tel: (978) 901-8000 • (800) 464-6372  
Fax: (978) 901-8887  
Web: www.goinfrared.com  
E-Mail: moreinfo@flir.com  
 
FLUKE CORPORATION
P.O. Box 9090  
Everett, WA, U.S.A. 98206  
Tel: 800-443-5853 • Fax: 425-446-5116  
Web: www.fluke.com  
E-Mail: fluke-info@fluke.com  
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FMI CORPORATION
5171 Glenwood Ave., Suite 200  
Raleigh, NC, U.S.A 27612  
Tel: (919) 785-9351 
Web: www.fminet.com  
E-Mail: mc@fminet.com  
 
FOREMOST MACHINERY CORPORATION
425 Huehl Road, 14B  
Northbrook, IL, U.S.A 60062  
Tel: (847) 272-7880 • Fax: (847) 272-7948  
Web: www.foremostmachinery.com  
E-Mail: gregs@foremostmachinery.com  
 
FORESIGHT PRODUCTS, LLC
6430 East 49th Drive 
Commerce City, CO, U.S.A 80022  
Tel: (303) 286-8955 
Web: earthanchor.com  
E-Mail: sales@earthanchor.com  
 
FORTECH SOFTWARE CONSULTING, INC
4801 S.Lakeshore Dr Suite#203  
Tempe, AZ, U.S.A 85282  
Tel: (480) 626-5049 • Fax: (480) 718-8216  
Web: www.fortechenergy.com  
E-Mail: corpmail@fortechsw.com  

G
GALVAN INDUSTRIES, INC.
P. O. Box 369; 7320 Millbrook Road  
Harrisburg, NC, U.S.A 28075-0369  
Tel: (704) 455-5102 • Fax: (704) 455-5215  
Web: www.galvanelectrical.com  
E-Mail: rmontambo@galvanelectrical.com 

GARRETTCOM INC.
213 Hammond Ave.  
Fremont, CA, U.S.A 94539  
Tel: (510) 438-9071 • Fax: (510) 438-9072  
Web: www.garrettcom.com  
E-Mail: mktg@garrettcom.com  
See ad page 29
Contact GarrettCom for information on substation-
hardened networking products. Ask us about 
NERC CIP cyber-security compliance in substation 
networks with the Magnum Secure Networking 
Framework (MSNF): Secure WAN perimeter, serial 
and Ethernet port security, access control, video 
surveillance, network reliability, legacy non-
routable protocol solutions, and more. 

GDS ASSOCIATES, INC.
1850 Parkway Place Suite 800 
Marietta, GA, U.S.A. 30067  
Tel: (770) 425-8100 • Fax: (770) 426-0303  
Web: www.gdsassociates.com  
E-Mail: lori.staucet@gdsassociates.com  
 
GDS is a multi-service consulting/engineering 
firm with a broad range of expertise focused 

on electric/gas/water utilities including 
power supply planning, transmission, energy 
efficiency, forecasting, rate services, etc. Other 
GDS companies include Hi-Line Engineering, 
specializing in system planning/design and 
GreenLine Environmental, specializing in ROW 
vegetation & environmental assessments. Offices 
in GA, TX, AL, WI, NH, and IN.  
 
GE DIGITAL ENERGY - MULTILIN
215 Anderson Ave.  
Markham, ON, CA L6E1B3  
Tel: (800) 547-8629 
Web: www.gemultilin.com  
E-Mail: gemultilin@ge.com  
 
GE ENERGY
20 Technology Parkway Suite 380 
Norcross, GA, U.S.A. 30092  
Tel: (770) 662-7064 
 
GE MDS LLC
175 Science Parkway 
Rochester, NY, U.S.A. 14620  
Tel: (585) 242-9600 • Fax: (585) 242-9620  
Web: www.gemds.com 

GEORGE M. FRASER LTD
1815 Ironstone manoir Unit #11 
Pickering, ON, CA L1W 3W9  
Tel: (905) 420-6555 • Fax: (905) 420-4333  
Web: www.gmfraser.com  
E-Mail: sales@gmfraser.com  
 
GEORGE M. FRASER LTÉE
CP 55 
Lachute, QC, CA J8H 3X2  
Tel: (450) 562-0771 • Fax: (450) 562-0441  
Web: www.gmfraser.com  
E-Mail: ralph@gmfraser.com  
 
George M Fraser LTD. is a manufacturers agent/
distributor for ELECTROSWITCH switches and 
relays, ALBRIGHT DC Contactors, SECUCONTROL 
test interface/test-block/-switch, VAMP protection 
Relays, MARSHBELLO FRAM products such 
as ATC - DIGITEC and – DIVERSIFIED PHENIX 
TECHNOLOGIES high voltage/current test 
equipment, POWERMETRIX power analyzers, 
SILVERTRONIC test leads and RAPID Portable 
plating for Silver/copper/Tin etc.  
 
GEOSPATIAL CORPORATION
229 Howes Run Road  
Sarver, PA, U.S.A 16055  
Tel: (724) 353-3400 • Fax: (724) 353-3049  
Web: www.geospatialcorporation.com  
E-Mail: info@geospatialcorporation.com  
 
GLOBAL INSULATOR GROUP
98, Khokhryakov Str.  
Ekaterinburg, Ural Region, Russia 620144  
Tel: 7 343 2163577 • Fax: 7 343 2163578  
Web: www.gig-group.com  
E-Mail: gig@gig-group.com 

GOLIGHT INC
37146 Old Highway 17 
Culbertson, NE, U.S.A. 69024  
Tel: (308) 278-3131 • Fax: (308) 278-2525  
Web: www.golight.com  
E-Mail: cbunstock@golight.com  
See ad page 102

Golight, Inc. manufactures remote control 
spotlights that are durable, versatile and powerful 
with three remote options including wireless 
hand-held, wired, and dash mounted and three 
mounting options including permanent, magnetic, 
and suction cup and backed with an industry 
leading warranty. Contact us at (800) 557-0098.  
 
GREEN-PORT ENVIRONMENTAL 
MANAGERS (ONTARIO)
4 Melanie Drive Unit 23 
Brampton, ON, CA L6T 4L1  
Tel: (905) 799-2777 • Fax: (905) 458-1702  
Web: www.green-port.com  
E-Mail: mitt@green-port.com 

H

H & L INSTRUMENTS
34 Post Road P.O. Box 580 
North Hampton, NH, U.S.A. 03862-0580  
Tel: (603) 964-1818 • Fax: (603) 964-8881  
Web: www.hlinstruments.com  
E-Mail: info@hlinstruments.com  
See ad page 85
H&L Instruments manufactures point-to-point 
modems, digital I/O relays, and protocol-
transparent transceivers for DA, secondary 
networks, Ethernet to SCADA master, substation 
networks and protection relays. Ethernet, RS-232/
RS-485, data communication, video and voice, 
providing reliable SCADA, up to 127 independent 
virtual network channels on multi-drop, bi-
directional, redundant rings. 

HAMBY YOUNG
1245 Danner Drive 
Aurora, OH, U.S.A. 44202  
Tel: (330) 562-8444 • (800) 726-8444  
Fax: (330) 562-4018  
Web: www.hambyyoung.com  
E-Mail: gcblunt@hambyyoung.com  
See ad page 52
Hamby Young has been in the material supply 
business since 1974, focusing on High Voltage 
applications. In 1980, we began to offer design 
and supply Substation packages while continuing 
to support the Transmission and Distribution 
Line material needs of our customers across 
the country. Though the bulk of our business 
is now found in the design and supply of 
Substations (5kv - 500kv), we continue to support 
our customer’s High Voltage material needs 
throughout the Industry.  
 
HAMMOND POWER SOLUTIONS INC.
595 Southgate Drive 
Guelph, ON, CA N1G 3W6  
Tel: (519) 822-2441 • Fax: (519) 822-9701  
Web: www.hammondpowersolutions.com  
E-Mail: marketing@hammondpowersolutions.com  
 
HANCO INTERNATIONAL
1605 Waynesburg Dr SE  
Canton, OH, U.S.A 44707  
Tel: (330) 456-4728 
Web: www.hanco.com  
E-Mail: sales@hanco.com 
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HASTINGS FIBERGLASS PRODUCTS INC.
770 Cook Road P.O. Box 218 
Hastings, MI, U.S.A. 49058-0218  
Tel: (269) 945-9541 • Fax: (269) 945-4623  
Web: www.hfgp.com  
E-Mail: hastings@hfgp.com  
See ad page 45-47-49
Since 1959, Hastings has pioneered design and 
fabrication of fiber glass products and tools for the 
electrical power and communications industries. 
 
HAZ-MAT RESPONSE TECHNOLOGIES INC.
4626 Santa Fe ST.  
San Diego, CA, U.S.A 92109  
Tel: (858) 274-4585 • Fax: (858) 274-4589  
Web: www.rubberizer.com  
E-Mail: russ@rubberizer.com  
 
HD ELECTRIC COMPANY
1475 Lakeside Drive 
Waukegan, IL, U.S.A. 60085  
Tel: (847) 473-4980 • Fax: (847) 473-4981  
Web: www.hdelectriccompany.com  
E-Mail: khuggins@hdelectriccompany.com  
 
HD SUPPLY UTILITIES
3671 Old Winter Garden Rd  
Orlando, FL, U.S.A 32805  
Tel: (321) 228-6123 • Fax: (407) 893-7382  
Web: www.hdsupply.com/utilities  
E-Mail: utilitiesinfo@hdsupply.com  
 
HEARTLAND SOLUTIONS, INC.
630 Brooker Creek Blvd, Suite 345  
Oldsmar, FL, U.S.A 34677  
Tel: (800) 957-3493 • Fax: (877) 779-4567  
Web: www.heartlandsolutionsinc.com  
E-Mail: info@hland.com  
 
HELIX UNIFORMED LTD
2905 Louis-Amos  
Montreal, QC, CA H8T 1C3  
Tel: (514) 828-0057 • Fax: (514) 828-0070  
Web: www.helix-uni.ca  
E-Mail: info@helix-uni.ca  
 
HENKELS & MCCOY, INC.
985 Jolly Road 
Blue Bell, PA, U.S.A. 19422-0900  
Tel: 888-HENKELS • (888) HENKELS  
Fax: Fax: (215) 283-7939  
Web: www.henkels.com  
E-Mail: marketing@henkels.com 

HERCULES INDUSTRIES INC.
P.O. Box 197 
Prospect, OH, U.S.A. 43342  
Tel: 1-800-345-2590 • Fax: (740) 494-2274  
Web: www.herculock.com  
E-Mail: browoldt@herculock.com  
 
Hercules Industries bring you the complete 
line of the HERCULOCK all brass padlocks. 
Crafted out of solid brass to withstand harsh 
environments. Locks can be keyed alike, 
differently, or to and to your existing key. This 
includes your existing MasterLock, ABUS and 
CISA key. Made in the USA.

HIGH VOLTAGE INC.
31 County Rt. 7A 
Copake, NY, U.S.A. 12516  
Tel: (518) 329-3275 • Fax: (518) 329-3271  
Web: www.hvinc.com  
E-Mail: sales@hvinc.com  
See ad page 38
Manufacturer of portable VLF .1Hz Sinewave AC 
hipots for cable testing from 28kV to 200kV; AC 
50/60Hz. portable hipots to 200kV; DC hipots to 
300kV DC; cable fault locators and combination 
VLF/Thumper to 36kV with controlled energy 
outputs; aerial lift testers to 200kV AC; oil 
dielectric testers to 100kV and Tan delta bridge 
for diagnostic cable tests.

HIGH VOLTAGE SUPPLY
Division of Waukesha Electric Systems, Inc. 
9011 Governors Row, Dallas, TX, U.S.A. 75247  
Tel: (214) 637-4434 • Fax: (214) 637-1157  
Web: www.highvoltagesupply.com  
E-Mail: hvsinfo@waukesha.spx.com  
 
Leading manufacturer of transformer, LTC 
and breaker components including a line of 
Transformer Health Products®. Valued supplier 
of LTC services including maintenance training, 
failure analysis reporting and complete overhauls. 
In addition, HVS has built a strong reputation 
as an industry leader in reverse-engineering and 
design enhancement.  
 
HIGHLAND TECHNOLOGY, INC.
18 Otis Street  
San Francisco, CA, U.S.A 94103  
Tel: (415) 551-1700 • Fax: (415) 551-5129  
Web: www.highlandtechnology.com  
E-Mail: info@highlandtechnology.com  
 
HIGHLINE PRODUCTS
131 Hartwell Ave 
Lexington, MA, U.S.A. 02421  
Tel: (787)328-3220 • Fax: (781)-861-0675  
Web: www.highlineproducts.com  
E-Mail: jsullivan@highlineproducts.com 

HIPOTRONICS INC.
P.O. Box 414, 1650 Route 22 North 
Brewster, NY, U.S.A. 10509  
Tel: (845) 279-3644 • Fax: (845) 279-2467  
Web: www.hipotronics.com  
E-Mail: sales@hipotronics.com  
See ad page 33
For over 35 years, Hipotronics has been providing 
the most advanced solutions for your high voltage 
test & measurement needs. Partnered with 
Haefely & Tettex, we offer the widest range of  
test equipment from simple AC/DC Hipots to high 
end Tan Delta Measurement, IG’s and Resonant 
Test systems. 

HOLOPHANE
3825, Columbus Road SW Building A 
Granville, OH, U.S.A. 43023  
Tel: (740) 345-9631 • Fax: (740) 349-4426  
Web: www.holophane.com  
E-Mail: vkniffin@holophane.com  
 
Holophane, a leader in lighting solutions for 
more than a century, is a vertically integrated 
international manufacturer and marketer of 
premium quality, highly engineered; lighting 
systems targeted for the industrial, commercial, 
emergency and outdoor markets.  
 
HORIZONS COMMUNICATIONS
18531 S Miles Rd 
Cleveland, OH, U.S.A. 44128  
Tel: (216) 714-0031 • Fax: (216) 475-6507  
Web: e-mail: joebru@horinc.com 

HUBBELL POWER SYSTEMS INC.
210 North Allen 
Centralia, MO, U.S.A. 65240-1395  
Tel: (573)-682-5521 • Fax: (573) 682-8714  
Web: www.hubbellpowersystems.com  
E-Mail: hpsliterature@hps.hubbell.com  
 
Hubbell Power Systems, Inc. manufacturers a 
wide variety of transmission, distribution and 
substation products including construction, 
switching and protection products, insulators, 
arresters, connectors, hot line tools, pole line 
hardware, cable accessories and underground 
enclosures. Brands include Anderson, Chance, 
Fargo, Hubbell, Ohio Brass and Quazite. 

HUGHES BROTHERS INC.
210 North 13th Street
Seward, NE, U.S.A. 68434  
Tel: (402) 643-2991 • Fax: (402) 643-2149  
Web: www.hughesbros.com  
E-Mail: tim@hughesbros.com  
See ad page 67
Since 1921, Hughes Brothers, Inc. has been 
a leading manufacturer of distribution and 
transmission framing and pole line hardware. 
Wood, steel or fiberglass material up to 345kv. 
Custom manufacturing and engineering available 

HV TECHNOLOGIES INC.
8515 Rixlew Lane 
Manassas, VA, U.S.A. 20109  
Tel: (703) 365-2330 • Fax: (703) 365-2331  
Web: www.hvtechnologies.com  
E-Mail: hvsales@hvtechnologies.com  
 
HV Technologies Inc., a prime supplier of High 
Voltage Test Equipment for the power industry, is 
able to provide AC, DC, VLF or CDA solutions for 
cable testing. Additionally, HVT offers a full line 
of Voltage or Current Impulse Test Systems, Power 
Factor Bridges, Partial Discharge, Oil dielectric 
and Dissipation factor solutions and technical 
services to support them.  
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HVB AE POWER SYSTEMS INC.
7250 McGinnis Ferry Road  
Suwanee, GA, U.S.A 30024  
Tel: (770) 495-1755 • Fax: (770) 623-9214  
Web: www.hvbi.com  
E-Mail: sales@hvbi.com  
 
HYLAND SOFTWARE, INC.
28500 Clemens Road  
Westlake, OH, U.S.A 44145  
Tel: (440) 788-5000 
Web: www.onbase.com/english/industry 
solutions/energy  
E-Mail: contactus@onbase.com 

I
IMBIBITIVE TECHNOLOGIES AMERICA, INC.
8 Hiscott Street, Suite # 1  
St. Catharines, ON, CA L2R 1C6  
Tel: (888) 843-2323 • Fax: (877) 439-2323  
Web: www.imbiberbeads.com  
E-Mail: info@imbiberbeads.com  
 
IMPLO TECHNOLOGIES
7030 Woodbine Ave. Suite 500 
Markham, ON, CA L3R 6G2  
Tel: (905) 513-9084 • Fax: (905) 513-9083  
Web: www.implotech.ca  
E-Mail: info@implotech.ca 

INCON POWER RELIABILITY PRODUCTS
P.O. Box 638, 92 Industrial Park Road 
Saco, ME, U.S.A. 04072  
Tel: (207) 283-0156 • 1-800-872-3455  
Fax: (207) 283-0158  
Web: www.incon.com  
E-Mail: twagner@incon.com  
See ad page 102
INCON provides intelligent on-line monitors for 
Electric Utility and Water Utility equipment. Our 
product line includes transformer load tap changer 
position monitors, an on-line wear and condition 
monitor for Electric Power Circuit Breakers, 
and a group of precision programmable panel 
instruments used to indicate mechanical position 
or liquid level in many industrial control systems.  
 
INDUCTIVE COMPONENTS MFG. INC.
P.O. Box 188 
Amelia, OH, U.S.A. 45102  
Tel: (513) 752-4731 • Fax: (513) 752-4738  
Web: www.icmlinc.com

INNER-TITE CORP.
110 Industrial Drive 
Holden, MA, U.S.A. 01520  
Tel: (508) 829-6361 • Fax: (508) 829-4469  
Web: www.inner-tite.com  
E-Mail: security@inner-tite.com  
See ad page 24
Inner-Tite Corp. is the leading manufacturer of 
security devices sold exclusively to electric, gas, 
water and telecommunications utility companies. 
Our comprehensive line of Locking Devices, Meter 
Seals and Mechanical Accessories are regarded 
as the highest quality and are used worldwide to 
secure a variety of meters and enclosures. 

INTERGRAPH CORPORATION
61 Inverness Drive East 102 
Englewood, CO, U.S.A. 80112  
Tel: (303) 785-9835 • Fax: (303) 799-8159  
Web: www.intergraph.com  
E-Mail: linda.bischoff@intergraph.com  
 
Intergraph supplies end-to-end solutions for 
operations and engineering to the electric 
industry. Intergraph’s utility-specific geographic 
information systems (GIS) and geospatial resource 
management (GRM) applications support critical 
workflow processes for market analysis; facilities 
design, analysis, and security; operations 
and maintenance, trouble call and outage 
management, automated dispatching, and mobile 
workforce management.  
 
ITRON
2111 N. Molter Road  
Liberty Lake , WA, U.S.A 99019  
Tel: (800) 635-5461  • Fax: (509) 891-3932  
Web: www.itron.com  
E-Mail: knowledge@itron.com 

J

J & Y ENGINEERING SERVICES INC.
6777-B Engle Road 
Cleveland, OH, U.S.A. 44130  
Tel: (440) 891-1130 • Fax: (440) 891-1131  
Web: www.jyengineering.com  
E-Mail: gjohnston@jyengineering.com  
 
Company provides structural engineering and 
steel detailing for electrical substation (15 KV to 
500 KV) and transmission projects. We design 
and detail structures (steel, aluminum, tubular, 
wide flanged, latticed, and tapered tubular), 
transmission towers and industrial structures and 
foundations. Our company has been providing 
design services since 1981.  
 
JARRAFF INDUSTRIES
1730 Gault Street  
St. Peter, MN, CA 56082  
Tel: (800) 767-7112 • Fax: (507) 934-8690  
Web: www.jarraff.com  
E-Mail: jarraff@jarraff.com  
 
JSHP TRANSFORMER
355 W Olive Ave., Ste. 103  
Sunnyvale, CA, U.S.A CA 94086  
Tel: (408) 850-1416 
Web: www.jshp.com  
E-Mail: sales@jshp.com 

K
K & H INDUSTRIES INC.
8656 Delameter Road 
Angola , NY, U.S.A. 14006  
Tel: (716) 549-0135 • Fax: (716) 549-2725  
Web: www.khindustries.com  
E-Mail: khind@msn.com  
 

KEMA INC.
67 South Bedford Street Suite 201 East, 
Burlington, MA, U.S.A. 01803-5177  
Tel: (781) 273-5700 • Fax: (781) 229-4867  
Web: www.kema.com  
E-Mail: info@kemaconsulting.com  
 
K-LINE INSULATORS LIMITED
50 Passmore Avenue 
Toronto, ON, U.S.A. M1V 4T1  
Tel: (416) 292-2008 • Fax: (416) 292-2094  
Web: www.k-line.net  
E-Mail: insulators@k-line.net  
 
K-LINE INSULATORS USA INC
200 Buell Road C-11 
Rochester, NY, CA 14624  
Tel: (585) 235-2870 • Fax: (585) 235-3292  
Web: www.k-line.net  
E-Mail: k-lineusa@k-line.net 

KRENZ & COMPANY INCORPORATED
P.O. Box 187 
Germantown, WI, U.S.A. 53022  
Tel: (262) 255-2310 • Fax: (262) 255-2904  
Web: www.krenzvent.com  
E-Mail: krenz@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. 
  
 
KUHLMAN ELECTRIC CORPORATION
101 Kuhlman Blvd 
Versailles, KY, U.S.A. 40383  
Tel: (859) 879-2948 • Fax: (859) 879-2985  
Web: www.kuhlman.com  
E-Mail: richa@kuhlman.com 

L
LANDIS+GYR INC.
2800 Duncan Road 
Lafayette, IN, U.S.A. 47904-5012  
Tel: (765) 742-1001 • Fax: (765) 429-2667  
Web: www.landisgyr.us  
E-Mail: salesinfo@us.landisgyr.com  
 
LECTRUS CORPORATION
2215-C Olan Mills Drive  
Chattanooga, TN, U.S.A 37421  
Tel: (423) 894-9268 • Fax: (423) 894-9337  
Web: www.lectrus.com  
E-Mail: info@lectrus.com  
 
LEM USA
11665 W. Bradley Road  
Milwaukee, WI, U.S.A 53224  
Tel: (414) 353-0711 • Fax: (414) 353-0733  
Web: www.lem.com  
E-Mail: njj@lem.com  
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LIDAR SERVICES INTERNATIONAL INC
250, 3115 - 12 St. NE.  
Calgary, AB, CA T2E 7J2  
Tel: (403) 517-3130 • Fax: (403) 291-5390  
Web: www.lidarservices.ca  
E-Mail: art.silver@lidarservices.ca  
 
LIFT-ALL, DIVISION OF HYDRA-TECH, INC.
3020 Commercial Road  
Fort Wayne, IN, U.S.A 46809  
Tel: (260) 747-0526 • Fax: (260) 747-1724  
Web: www.lift-all.net  
E-Mail: sales@lift-all.net 

LOCKHEED MARTIN
700 N. Frederick Ave 
Gaithersburg, MD, U.S.A. 20879  
Tel: (610) 354-4064 
Web: www.lockheedmartin.com/  
E-Mail: smartgrid.services@lmco.com  
 
Lockheed Martin provides lifecycle planning 
and engineering services, including technology 
road-mapping, systems integration, performance 
optimization, cyber security and risk management. 
We offer proven engineering approaches and a full 
range of services that are critical to successful 
Smart Grid/AMI implementations. Our 140,000 
innovative minds help solve our nation’s most 
critical challenges.

LOCWELD INC.
50 Iberville 
Candiac, QC, CA J5R 1J5  
Tel: (450) 659-9661 • Fax: (450) 444-3111  
Web: www.locweld.com  
E-Mail: info@locweld.com  
 
In having over 62 years of tower design and 
fabrication experience to offer, LOCWEL is the 
leading reference in the transmission tower 
industry. We continuously provide our quality 
structures, both lattice and tubular, to clients 
throughout North America given our strong  
“ONE TEAM” philosophy and long-term vision 
towards making a project a success for all involved.  
 
LOR MANUFACTURING CO., INC.
7131 W. Drew Rd.  
Weidman, MI, U.S.A 48893  
Tel: (989) 644-2581 • Fax: (989) 644-6157  
Web: www.lormfg.com  
E-Mail: info@lormfg.com  
 
LPS LABORATORIES/PT TECHNOLOGIES
4647 Hugh Howell Road  
Tucker, GA, U.S.A 30085  
Tel: (800) 241-8334 • Fax: (800) 543-1563  
Web: www.lpslabs.com  
E-Mail: bbowers@lpslabs.com 

LUMASENSE TECHNOLOGIES
3033 Scott Blvd. 
Santa Clara, CA, U.S.A. 95054  
Tel: (408) 727-1600 • Fax: (408) 727-1677  
Web: www.lumasenseinc.com  
E-Mail: info@lumasenseinc.com  
 
LumaSense Technologies is a global leader in 
providing quality sensor instrumentation to the 
utility industry. LumaSense offers Luxtron fiber 

optic temperature measurement solutions for 
hot spot winding monitoring; Innova SF6 gas 
monitors for SF6 monitoring and detection; 
and Mikron Infrared non-contact temperature 
sensors and thermal imaging solutions for 
predictive and preventative maintenance at 
transformer sub-stations.  

M
MACLEAN POWER SYSTEMS
11411 Addison Street 
Franklin Park, IL, U.S.A 60131  
Tel: (847) 455-0014 • Fax: (847) 455-0029  
Web: www.macleanpower.com  
E-Mail: webmaster@macleanpower.com  
 
MAGNETIC SHIELD CORP.
740 N Thomas Dr. 
Bensenville, IL, U.S.A. 60106  
Tel: (630) 766-7800 • 1-800-304-5665  
Fax: (630) 766-2813  
Web: www.magnetic-shield.com  
E-Mail: rdasso@magnetic-shield.com  
 
MANITOBA HVDC RESEARCH CENTRE INC.
244 Cree Crescent 
Winnipeg, MB, CA R3J 3W1  
Tel: (204) 989-1240 • Fax: (204) 989-1277  
Web: www.pscad.com  
E-Mail: sales@pscad.com  
 
MAUELL CORPORATION
31 Old Cabin Hollow Road  
Dillsburg, PA, U.S.A 17019  
Tel: (717) 432-8686 • Fax: (717) 432-8688  
Web: www.mauell-us.com  
E-Mail: sales@mauell-us.com  
 
MEDIC FIRST AID INTERNATIONAL
1450 Westec Dr.  
Eugene, OR, U.S.A 97402  
Tel: (800) 800-7099 • Fax: (541) 344-7429  
Web: www.medicfirstaid.com  
E-Mail: response@medicfirstaid.com 

MEGGER
4271 Bronze Way 
Dallas, TX, U.S.A. 75237-1088  
Tel: (214) 333-3201 • Fax: (214) 331-7379  
Web: www.megger.com  
 
For over 100 years, Megger has been the premier 
provider of electric test equipment and measuring 
instruments for electrical power applications. We 
are best known for our range of insulation testers, 
but Megger provides a full service solution to meet 
your electrical testing needs. Our products provide 
testing solutions in the most critical maintenance 
areas including cable fault locating, protective 
relay testing, and power quality testing.  
 
MELITRON CORPORATION
404 Silvercreek Parkway North  
Guelph, ON, CA N2H 1T8  
Tel: (519) 763-6660 • Fax: (519) 763-7928  
Web: www.melitron.com  
E-Mail: info@melitron.com  
 
MENTOR ENGINEERING
10, 2175 - 29th St, NE 
Calgary, AB, CA T1Y 7H8  
Tel: (403) 777-3760 • Fax: (403) 777-3769  
Web: www.mentoreng.com  
E-Mail: sales@mentoreng.com  
 

METER-TREATER INC.
1349 South Killian Drive 
Lake Park, FL, U.S.A. 33403  
Tel: (561) 845-2007 • 1-800-638-3788  
Fax: (561) 848-2372  
Web: www.metertreater.com  
E-Mail: sales@metertreater.com  
 
MICROSOL
92 Cogwheel Lane  
Seymour, CT, U.S.A 06483  
Tel: (203) 888-3002 • Fax: (203) 888-7640  
Web: www.microsol.com  
E-Mail: sales@microsol.com  
 
MICROTEX ELECTRONICS
2929 N. Central Expressway, Suite 250  
Richardson, TX, U.S.A 75080  
Tel: (972) 479-1011 • Fax: (972) 479-1015  
Web: www.microtexelectronics.com  
E-Mail: sales@microtexelectronics.com  
 
MIDAL CABLES
6205 Airport Rd., Bldg.-A, Suite-300  
Mississauga, ON, CA L4V1E1   
Tel: (416) 309-2340 • Fax: (416) 309-2341  
Web: www.midalcable.com  
E-Mail: rohit@midalinternational.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  
Web: www.milsoft.com  
E-Mail: info@milsoft.com  
 
MINCOM INC.
6455 S Yosemite St. Suite 800 
Greenwood Village, CO, U.S.A. 80111  
Tel: (303) 446-9000 • Fax: (303) 446-8664  
Web: www.mincom.com  
E-Mail: lori.bennett@mincom.com 

MOLONEY ELECTRIC, INC.
35 Leading Road 
Toronto, ON, CA M9V 4B7  
Tel: (416) 534-9226 • Fax: (416) 534-6906  
Web: www.moloneytx.com  
E-Mail: sales@moloneytx.com  
 
Moloney Electric has a century long tradition 
of excellence and innovation in the design and 
manufacture of reliable, high quality transformers. 
In that time we’ve provided cost effective 
solutions for thousands of different transformer 
applications. Now, as part of the UPT Group of 
Companies, we have expanded our product range 
up to 30 MVA.  
 
MORGAN SCHAFFER SYSTEMS, INC.
8300 Saint-Patrick St., Suite 150 
LaSalle, QC, CA H8N 2H1  
Tel: (514) 739-1967 • Fax: (514) 739-0434  
Web: www.morganschaffer.com  
E-Mail: sales@morganschaffer.com 

N
NASCO INDUSTRIES INC.
3 North East 21st Street
Washington, IN, U.S.A 47501  
Tel: (800) 767-4288 • (812) 254-6476  
Fax: (812) 254-6476  
Web: www.nascoinc.com  
E-Mail: sales@nascoinc.com 
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NEOPTIX FIBER OPTIC SENSORS
1415 Boul. Charest Ouest Suite 220 
Quebec, QC, CA G1N 4N7  
Tel: (418) 687-2500 • Fax: (418) 687-2425  
Web: www.neoptix.com  
E-Mail: info@neoptix.com  
See ad Strip Front Cover
Neoptix Fiber Optic Sensors provides a complete 
range of fiber optic monitoring equipment for true 
and direct winding temperature monitoring of dry 
and oil-filled transformers. Neoptix temperature 
probes are ruggedized and designed to withstand 
manufacturing (procedures) tough environments, 
heat run tests and long term measurement 
reliability. Monitoring systems are available 
with 1 to 512 channels, with most common 
communication protocols including serial, 
Ethernet, MODBUS, DNP 3.0 and IEC 61850. 

NESCO SALES AND RENTALS
3112 East State Road 124 
Bluffton, IN, U.S.A. 46714  
Tel: (260) 824-6340 • 1-800-252-0043  
Fax: (260) 824-6350  
Web: www.nescosales.com  
E-Mail: nesco@nescosales.com  
 
Nesco Sales & Rentals has over 1,000 new 
& used Bucket Trucks, Digger Derricks, Truck 
Cranes, Pressure Diggers, Aerial Platforms, Sign 
Trucks, Pullers/Tensioners, Reel Trailers, Pole 
Trailers, Underground Equipment, Cable Rodders, 
Cable Pullers, Mini Diggers, Service Trucks, Utility 
Trucks, Augers and More. We not only sell and 
rent this equipment, but offer leasing & rent to 
purchase options.  
 
NEXANS
140 Allstate Pkwy 
Markham, ON, CA L3R 0Z7  
Tel: (905) 944-4300 • (800) 268-9473  
Fax: (905) 944-4330  
Web: www.nexansenergy.com  
 
NORAM-SMC,INC.
4530 S. Sheridan Suite 118 
Tulsa, OK, U.S.A 74145  
Tel: (918) 622-5725 • Fax: (918) 664-2073  
Web: www.noramsmc.com  
E-Mail: sales@noramsmc.com  
 

NOVINIUM
22019 70th Avenue South 
Kent, WA, U.S.A. 98032  
Tel: (206) 529-4828 • Fax: (206) 774-9754  
Web: www.novinium.com  
E-Mail: rich.brinton@novinium.com   
 
Novinium offers 3 ways to achieve 99.5%  
post-rejuvenation cable reliability. 1st Generation 
Splice Flow-Through with 25-year warranty.  
2nd Generation Splice Replacement with 40-year 
warranty. Or, combine them depending on each 
segment for maximum benefit. The goal is  
simple: no cable segment left behind. Don’t 
replace older power cable, rejuvenate it.  
 

NURI TELECOM CO., LTD.
B-10F Woolim Lion’s Valley, 371-28,  
Gasan-dong, Geumcheon-gu,  
Seoul, Korea 153-786  
Tel: +82-2-78-0741 • Fax: +82-2-78-0704  
Web: www.nuritelecom.com/  
E-Mail: kylakim@nuritelecom.com  
 
NXTPHASE T&D CORPORATION
2635 Lillooet St. 
Vancouver, BC, CA V5M 4P7  
Tel: 604-215-9822 x 343 • Fax: (604) 215-9833  
Web: www.nxtphase.com  
E-Mail: info@nxtphase.com 

O
OAKRIDGE BELLOWS
190 S. Seguin St.  
New Braunfels, TX, U.S.A 78130  
Tel: (830) 626-7771 • Fax: (830) 626-7772  
Web: www.oakridgebellows.com  
E-Mail: ndemontreve@oakridgebellows.com  
 
OCAS, INC. - OBSTACLE COLLISION 
AVOIDANCE SYSTEMS
1934 Old Gallows Road, Suite 350  
Vienna, VA, U.S.A 22182  
Tel: (407) 256-6596 • Fax: (866) 606-0322  
Web: www.ocasinc.com  
E-Mail: tom.damon@ocasinc.com  
 
OFIL LTD
16 Einstein Streeet  
Nes-Ziona, Israel, 74140  
Tel: +972-8 9 407 953 • 1-866-279-8672  
Fax: +972-8 9 407 873  
Web: www.ofilsystems.com  
E-Mail: ofil@ofilsystems.com  
 
OHIO SEMITRONICS INC.
4242 Reynolds Drive 
Hilliard, OH, U.S.A. 43026  
Tel: (614) 777-1005 • 1-800-537-0277  
Fax: (614) 777-4511  
Web: www.ohiosemi.com  
E-Mail: sales@ohiosemitronics.com  
 

OLAMETER INC.
2212 Arlington Downs Road Suite 102 
Arlington, TX, U.S.A. 76011  
Tel: (800) 903-7003 • Fax: (877) 864-2831  
Web: www.olameter.com  
E-Mail: info@olameter.com  
 
As an independent metering specialist, Olameter 
offers comprehensive outsourcing solutions to 
approximately 120 clients across North America, 
supporting over 6 million meters. Olameter serves 
electric, water, and gas utilities, energy retailers, 
and energy management entities with the principle 
focus on the design, procurement, installation and 
operation of metering infrastructures and their 
related data management systems.  
 
OLDCASTLE PRECAST ENCLOSURE 
SOLUTIONS
1160 Nicole Court  
Glendora, CA, U.S.A 91740  
Tel: (909) 592-6272 • Fax: (909) 599-7409  
Web: www.oldcastleprecast.com/
enclosuresolutions  
E-Mail: michele.lack@oldcastleprecast.com  
 

OMICRON ELECTRONICS CORP. USA
12 Greenway Plaza Suite 1510 
Houston, TX, U.S.A. 77046  
Tel: 1-800-omicron Web: www.omicronusa.com  
E-Mail: info@omicronusa.com 

OPAL-RT TECHNOLOGIES INC.
1751 Richardson, Suite 2525 
Montréal, QC, CA H3K 1G6  
Tel: (514) 935-2323 • Fax: (514) 935-4994  
Web: www.opal-rt.com  
E-Mail: sales@opal-rt.com 
See ad page 60
Opal-RT develops Real-Time Digital Simulators 
and Hardware-in-the-Loop testing equipment 
for electrical, power electronic, and mechanical 
systems. Companies like ABB, DENSO, General 
Electric, Hitachi, Mitsubishi Electric and Toyota 
use Opal-RT products to conduct rapid control 
prototyping, high fidelity real-time simulation, and 
HIL testing of electric drives, power electronics 
and power distribution networks used in 
manufacturing, transportation, and by electrical 
utilities. Opal-RT’s products are also used by 
universities and research centres worldwide.

ORACLE UTILITIES
400 Crossing Boulevard,  
Bridgewater, NJ, 08807  
Tel. : 1+.908.547.6200  
Web site: www.oracle.com/industries/utilities 
 
Oracle Utilities delivers the proven software 
applications that help utilities achieve competitive 
advantage, business performance excellence and 
a lower total cost of technology ownership. Oracle 
Utilities integrates industry-specific customer care 
and billing, network management, work and asset 
management, mobile workforce management and 
meter data management applications with the 
capabilities of Oracle’s industry-leading enterprise 
applications, business intelligence tools, 
middleware and database technologies.  
E-Mail: www.oracle.com/industries/utilities

OPEN SYSTEMS INTERNATIONAL, INC.
3600 Holly Lane North, Suite 40 
Minneapolis, MN, U.S.A. 55447-1286  
Tel: (763) 551-0559 • Fax: (763) 551-0750  
Web: www.osii.com  
E-Mail: sales@osii.com  
 
Open Systems International, Inc. (OSI) (www.osii.
com) provides open, state-of-the-art and high-
performance automation solutions to utilities 
worldwide, consistently delivering unmatched 
product openness, price, functionality and total 
customer satisfaction. OSI’s innovative, industry 
leading solutions include Supervisory Control 
and Data Acquisition (SCADA) Systems, Network 
Management Systems (NMS), Energy Management 
Systems (EMS), Distribution Management 
Systems (DMS) and Generation Management 
Systems (GMS), as well as individual software and 
hardware products and Smart Grid solutions for 
utility operations.  
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OPSENS FIBER OPTIC SENSORS
2014 Cyrille Duquet Bureau 125 
Québec, QC, CA G1N 4N6  
Tel: (418) 682-9996 • Fax: (418) 682-9939  
Web: www.opsens.com  
E-Mail: info@opsens.com  
 
OPTIMUM ENERGY PRODUCTS
11979 - 40 St SE #333 
Calgary, AB, CA T2Z 4M3  
Tel: (877) 766-5412 • Fax: (403) 256-3431  
Web: www.pqmeterstore.com  
E-Mail: grantm@optimumenergy.com  
 
OPTISENSE NETWORK, INC.
1308 10th Street 
Bridgeport, TX, U.S.A 76426  
Tel: (940) 683-5469 
Web: www.optisense.net  
E-Mail: optisense@optisense.net  
 
ORBIS TRADE INC
1110 Brickell Ave.-Suite 800  
Key Biscayne, FL, U.S.A 33131  
Tel: (305) 358-9032 • Fax: (305) 416-5889  
Web: www.orbistradeinc.com  
E-Mail: sales@orbistradeinc.com  
 
ORIGO CORPORATION
6225 E. Saguaro Vista CT.  
Cave Creek, AZ, U.S.A 85331  
Tel: (480) 473-1995 
Web: www.origocorp.com  
E-Mail: origocorp@origocorp.com 

OSMOSE UTILITIES SERVICES, INC.
980 Ellicott St. 
Buffalo, NY, U.S.A. 14209  
Tel: (716) 319-3423 • Fax: (716) 882-7822  
Web: www.osmoseutilities.com  
E-Mail: dpotter@osmose.com  
 
Osmose® provides T&D asset inspection, 
maintenance repair services and utility data 
systems solutions. Services include pole 
inspection & restoration; field surveys for network 
connectivity & GIS quality; on-site support for 
engineering and systems support. FastGate® 
data solutions connect you to the location and 
condition of network assets from your desktop.  

P

P.S.D., INC.
130 Third Street NW 
Canton, OH, U.S.A. 44702  
Tel: (330) 452-4434 • Fax: (330) 453-5047  
Web: www.psdohio.com  
E-Mail: psdinfo@waukesha.spx.com  
 
Provides detailed design, engineering, 
procurement, project management and 
construction services for high voltage substations 
and transmission lines for a variety of U.S. electric 
power customers. Our portfolio includes more 
than 600 successfully completed projects over 
the last 30 years ranging in voltage class through/
including 500kV with unlimited MVA capacity.  
 

PASS/ENERGY, LLC
14335 W. Barclay St.  
Boise, ID, U.S.A 83713  
Tel: (208) 830-2171 
Web: www.passenergy.com  
E-Mail: passenergy@msn.com  

PAUWELS CANADA INC.
101 Rockman Street 
Winnipeg, MB, CA R3T 0L7  
Tel: (204) 452-7446 • (800) 665-9450  
Fax: (204) 284-2696  
Web: www.pauwels.com  
E-Mail: info@pauwels.com  
See ad page 43
Pauwels is a wholly-owned subsidiary of Crompton 
Greaves Ltd. and is one of the world’s leading 
manufacturers of three-phase transformers.  At 
Pauwels Canada in Winnipeg we design and 
manufacture generator step-up transformers, 
autotransformers, power station step-down 
transformers, HVDC convertor transformers, and 
mobile substations for numerous customers in the 
Canadian and American markets. 

PCORE ELECTRIC COMPANY, INC.
135 Gilbert Street 
LeRoy, NY, U.S.A. 14482  
Tel: (585)768-1200 • Fax: (585) 768-1212  
Web: www.pcoreelectric.com  
E-Mail: info@pcoreelectric.com  
 
PCORE Electric, North America’s only company 
100% focused on the manufacturing of 
capacitance graded bushings, and related 
components, offers a wide range of products; 
15kV-69kV PRC® Bushings, 25kV-500kV POC® 
Bushings, and 25kV GSU Bushings. Our time 
and cost-saving products include PCORE® Test 
Terminals, Bushing Repair, and the patented 
Quick Link Bushing™.  
 
PEAK SUBSTATION SERVICES, LLC
2700 6th Ave. South 
Birmingham, AL, CA 35233  
Tel: (877) 324-0909 • Fax: (205) 324-0955  
Web: www.peaksubstation.com  
E-Mail: jharris@peaksubstation.com  
 
PENCELL PLASTICS
546 English Road  
Rocky Mount, NC, U.S.A 27804  
Tel: (800) 257-9448 • Fax: (252) 467-2213  
Web: www.pencell.com  
E-Mail: info@pencell.com  
 
PENN SEPARATOR CORP
P.O. Box 340  
Brookville, PA, U.S.A 15825  
Tel: (814) 849-7328 • Fax: (814) 849-4510  
Web: www.pennseparator.com  
E-Mail: info@pennseparator.com  
 
PENNSYLVANIA BREAKER, LLC
30 Curry Avenue, Building 40  
Canonsburg, PA, U.S.A 15317  
Tel: (724) 873-2600 • Fax: (724) 743-4850  
Web: www.pabreaker.net  
E-Mail: rich.dell@pabreaker.net 

PETRO CANADA
2310 Lakeshore road West 
Mississauga, ON, CA L5J 1K2  
Tel: (800) 268-5850  
Web: www.lubricants.petro-canada.ca  
E-Mail: lubecst@petro-canada.ca  
 
Petro-Canada offers electrical insulating oils that 
use ultra-pure severely hydrotreated iso-paraffin 
base fluids. These fluids meet or exceed the 
performance requirements of CSA-C50 (Class A 
and B) and ASTM D3487, among others. They 
are currently the ONLY fluids in the Canadian 
market that meet the new Class A Type III and 
Type IV special requirements recently introduced 
by the CSA. 

PHENIX TECHNOLOGIES INC.
75 Speicher Drive 
Accident, MD, U.S.A. 21520  
Tel: (301) 746-8118 • Fax: (301) 895-5570  
Web: www.phenixtech.com  
E-Mail: info@phenixtech.com  
See ad page 51
Phenix Technologies is a manufacturer and 
global supplier of state-of-the-art high voltage, 
high current, high power test systems and 
components for testing circuit breakers, reclosers, 
transformers, rotating electric machinery, cables, 
switchgear, rubber goods/protective gear, and 
field/maintenance testing with over 30 years 
experience, and ISO9001 quality certification.  
 
PLANAR SYSTEMS, INC.
1195 NW Compton Drive  
Beaverton, OR, U.S.A. 97006  
Tel: (503) 748-1100 • Fax: (503) 582-8570  
Web: www.planarcontrolroom.com  
E-Mail: controlroom@planar.com  
 
PLASTIC TECHNIQUES, INC.
P.O. BOX 250 
Goffstown, NH, U.S.A. 03045  
Tel: (603) 645-6800 • Fax: (603) 623-0918  
Web: www.plastictechniques.com  
E-Mail: sales@plastictechniques.com 

POLYCAST INTERNATIONAL
965 Sherwin Road 
Winnipeg, MB, CA R3H 0T8  
Tel: (204) 632-5428 • Fax: (204) 697-0314  
Web: www.polycastinternational.com  
 
Since 1972, Polycast has focused on becoming 
an industry leader in the design and manufacture 
of epoxy cast components for the hydro-electric 
industry. We have continually overcome the 
challenges, obstacles and stereotypes faced within 
the industry, to emerge as a supplier of quality 
engineered products for a variety of industries.  
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POSITRON INC.
5101 Buchan Street 
Montreal, QC, CA H4P 2R9  
Tel: (514) 345-2200 • (888) 577-5254  
Fax: (514) 345-2271  
Web: www.positronpower.com  
E-Mail: info@positronpower.com  
 
POSITRONIC INDUSTRIES INC.
423 N. Campbell Ave  
Springfield, MO, U.S.A. 65806  
Tel: (417) 866-2322 • (800) 641-4054  
Fax: (417) 866-4115  
Web: www.connectpositronic.com  
E-Mail: info@connectpositronic.com  
 
POWER CORE ENGINEERING, INC.
2821 North 4th Street; MEC Suite #223 
Milwaukee, WI, U.S.A 53212-2366  
Tel: (414) 263-3455 
E-Mail: ctisser@ieee.org  
 
POWER ENGINEERS, INC.
3940 Glenbrook Dr. P.O. Box 1066 
Hailey, ID, U.S.A. 83333  
Tel: (208) 788-3456 • Fax: (208) 788-2082  
Web: www.powereng.com  
E-Mail: tandd@powereng.com 

POWER MONITORS, INC.
800 North Main Street 
Mt. Crawford, VA, U.S.A. 22841  
Tel: 540-434-4120 • 800-296-4120  
Fax: 540-432-9430  
Web: www.powermonitors.com  
E-Mail: blindensmith@powermonitors.com  
See ad page 13
Power Monitors, Inc. has been a leading provider 
of Power Quality solutions to electric utilities since 
1987. By applying advanced technologies, PMI 
designs and manufactures state-of-the-art Power 
Quality recording and analyzing instruments. We 
are available 24/7 to discuss how we can meet your 
power monitoring needs, call (800) 296-4120.  
 
POWER SURVEY
8025 route Transcanadienne 
Saint-Laurent, QC, CA H4S 1S4  
Tel: (514) 333-8392 • Fax: (514) 333-8395  
Web: www.powersurvey.com  
E-Mail: slanoue@powersurvey.com  
 
POWERCOMM SOLUTIONS, LLC
15 Minneakoning Rd., Suite 311  
Flemington, NJ, U.S.A 08822  
Tel: (908) 806-7025 • Fax: (908) 806-4433  
Web: www.powercommsolutions.com  
E-Mail: sales@powercommsolutions.com  
 
POWER-LITE INDUSTRIES INC
1155 Boul. Rene Levesque Ouest, suite 2500  
Montreal, QC, CA H3B 2K4  
Tel: (514) 875-1555 • Fax: (514) 875-8967  
Web: www.power-lite.ca  
E-Mail: info@power-lite.ca  
 
PREFORMED LINE PRODUCTS
660 Beta Drive  
Mayfield Village, OH, U.S.A 44143  
Tel: (440) 461-5200 
Web: preformed.com  
E-Mail: inquiries@preformed.com  
 

PRIMATE TECHNOLOGIES
#184, 4100, N. Wickham Rd. Ste 102 
Melbourne, FL, U.S.A. 32935  
Tel: Tel.: 321-821-2227 • Fax: 912-231-1683  
Web: www.primate-tech.com  
E-Mail: rita.patterson@primate-tech.com  
 
PROCESS SENSORS CORPORATION
787 Susquehanna Ave  
Franklin Lakes, NJ, U.S.A 07417  
Tel: (201) 485-8772 • Fax: (201) 485-8770  
Web: www.processsensors.com  
E-Mail: irtemp@processsensors.com  
 
PROFITSTARS INC.
1025 Central Expressway South  
Allen, TX, U.S.A 75013  
Tel: (972) 359-5500 • Fax: (972) 649-2501  
Web: www.profitstars.com  
E-Mail: sales@profitstars.com 

PROMETEK INC.
1005 Nordique Ave 
Quebec, QC, CA G1C 0C7  
Tel: (418) 527-4445 
Web: www.prometek.net  
E-Mail: info@prometek.net  
 
Prometek is a renowned steel structures and 
components manufacturer for the Electric Energy 
T&D and Communication industries. State-
of-the-art 3D detailing drawing software and 
CNC equipment along with qualified personnel 
to offer products entirely made to customer 
specifications within a short delay, at competitive 
prices. Towers, foundation, supports, platforms 
and Substation structural members are some of 
the products we can provide you. 
  
PYCO INC
600 E. Lincoln HWY  
Penndel, PA, U.S.A 19047  
Tel: (215) 757-3704 • Fax: (215) 757-3780  
Web: www.pyco.com  
E-Mail: salespyco@aol.com 

Q
QPS INC
3145 Shallowood Lane  
Charlotte , NC, U.S.A 28277  
Tel: (704) 907-9493 
Web: www.qpscom.com  
E-Mail: info@qpscom.com  
 
QUANTUM MARKETING GROUP
P.O. Box 2848  
Anaheim, CA, U.S.A 92804  
Tel: (714) 563-9749 • Fax: (714) 776-6208  
Web: www.quantummarkers.com  
E-Mail: info@quantummarkers.com 

R
R. E. UPTEGRAFF MANUFACTURING
Uptegraff Drive P.O. Box 182 
Scottdale, PA, U.S.A. 15683  
Tel: 724-887-7700 • Fax: 724-887-4748  
Web: www.uptegraff.com  
E-Mail: info@uptegraff.com  

 

RADAR ENGINEERS
9535 NE Colfax Street 
Portland, OR, U.S.A 97220  
Tel: (503) 256-3417 • Fax: (503) 256-1981  
Web: radarengineers.com  
E-Mail: sales@radarengineers.com  
 
RADIAN RESEARCH, INC.
3852 Fortune Drive  
Lafayette, IN, U.S.A 47905  
Tel: (765) 449-5500 
Web: www.radianresearch.com  
E-Mail: radian@radianresearch.com  
 
RADIO IP SOFTWARE INC.
740 Notre-Dame Street W. Suite 500 
Montreal, QC, CA H3C 3X6  
Tel: (514) 890-6070 • (877) 717-2242  
Fax: (514) 890-1332  
Web: www.radio-ip.com  
E-Mail: sales@radio-ip.com  
 
RADIUS US, INC. (ROCKFORD)
4833 Colt Road  
Rockford, IL, U.S.A 61109  
Tel: (414) 378-8491 • Fax: (815) 873-9108  
Web: www.radius.net  
E-Mail: administration.us@radius.net 

RCC ELECTRONICS
1515 Matheson Blvd. Suite 210 
Mississauga, ON, CA L4W 2P5  
Tel: (905) 238-6848 • Fax: (905) 238-6849  
Web: www.rcce.com  
E-Mail: rcce@rcce.com  
 
RCC Electronics provides Test & Measurement 
solutions to the Canadian Power Utility Industry 
since 1978. Test equipment for Substation 
Maintenance, Cable Diagnostics, Power 
Measurement and Data Acquisition are at the 
core of the RCC business. Our talented staff look 
forward to working with you. 
  
 
RELIABILITY SERVICES, INC
2677 Redbird Drive  
Cincinnati, OH, U.S.A 45036  
Tel: (513) 265-1842 
Web: www.reliabilityservices.com  
E-Mail: reliabilityinc@roadrunner.com 

RE-STEEL SUPPLY CO. INC.,  
ANCHOR BOLT DIV.
2000 Eddystone Industrial Park 
Eddystone, PA, U.S.A. 19022  
Tel: 610.876.8216 • Fax: 610.876.9297  
Web: www.resteel.com  
E-Mail: jls@resteel.com  
 
The Anchor Bolt Division of Re-Steel Supply 
Company serves the tower industry with 18-J 
anchor bolts and anchor bolt assemblies. Win-win 
partnerships supported by a zero defect policy is 
our way of doing business better. 
(Ask for John Stevens or Jim McCormick)  
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REVERE, INC.
2125 Data Office Drive, Suite 100  
Birmingham, AL, U.S.A 35244  
Tel: (205) 967-4905 
Web: www.revereinc.com  
E-Mail: info@revereinc.com  
 
RFL ELECTRONICS INC.
353 Powerville Road 
Boonton Township, NJ, U.S.A. 07005  
Tel: (973) 334-3100 • Fax: (973) 334-3863  
Web: www.rflelect.com  
 
RIPLEY
46 Nooks Hill Road  
Cromwell, CT, U.S.A 06416  
Tel: (860) 635-2200 • Fax: (860) 635-3631  
Web: www.ripley-tools.com  
E-Mail: info@ripley-tools.com  
 
ROHN PRODUCTS
6718 W. Plank Road 
Peoria, IL, U.S.A. 61604  
Tel: (309) 697-4400 • Fax: (309) 697-5612  
Web: www.radiancorp.com  
E-Mail: rohnproducts@radiancorp.com 

300 - 137 Innovation Drive 
Winnipeg, MB, CA R3T 6B6  
Tel: (204) 989-9700 • Fax: (204) 452-4303  
Web: www.rtds.com  
See ad page 55
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.  
 
RTK INSTRUMENTS LTD.
1531 Stuyvesant Avenue 
Union, NJ, U.S.A. 07083  
Tel: (908) 688-6709 • Fax: (908) 688-9040  
Web: www.rtkinstruments.com  
E-Mail: sales@rtkinstruments.com 

RUGGEDCOM INC.
30 Whitmore Road 
Woodbridge, ON, CA L4L 7Z4  
Tel: (905) 856-5288 • (888) 264-0006  
Fax: (905) 856-1995  
Web: www.ruggedcom.com  
See ad page 7
Substation hardened Ethernet networking devices. 
Ethernet switches, network routers, wireless 
devices, serial servers, media converters. Exceeds 
IEC 61850-3 EMI Immunity, meets IEEE 1613 
Class 2 error free performance, -40ºC to +85ºC, 
integrated dual redundant power supplies (no 
fans), <5ms network fault recovery, and Cyber 
Security features for NERC-CIP compliance.  
 
RXPE POWER SOLUTIONS
67 Halifax Road, Ripponden  
Halifax, West Yorkshire, United Kingdom  
HX6 4AH  
Tel: +44 (0) 1422 820894 
Fax: +44 (0) 1422 820293  
Web: www.rxpe.co.uk  
E-Mail: info@rxpe.co.uk 

S

S&C ELECTRIC COMPANY
6601 North Ridge Blvd. 
Chicago, IL, U.S.A. 60626  
Tel: (773) 338-1000 • Fax: (773) 338-2562  
Web: 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.  
 
S.D. MYERS, INC.
180 South Avenue 
Tallmadge, OH, U.S.A. 44278  
Tel: (330) 630-7000 • 800-444-9580  
Fax: (330) 633-0756  
Web: www.sdmyers.com  
 
SABRE TUBULAR STRUCTURES
8653 E. Highway 67  
Alvarado, TX, U.S.A. 76009  
Tel: 817-852-1700 • Fax: 817-852-1703  
Web: www.sabretubularstructures.com  
E-Mail: utilitysales@sabrecom.com  
 
SALAZ INC.
#504- 220 Duncan Mill Road  
Toronto, ON, CA M3B 3J5  
Tel: (647) 435-4970 
Web: www.salazinc.com  
E-Mail: info@salazinc.com 

SALISBURY BY HONEYWELL
101 E. Crossroads Parkway 
Bolingbrook, IL, U.S.A. 60440  
Tel: (847) 679-6700 • Fax: (847) 679-2401  
Web: www.whsalisbury.com  
E-Mail: info@whsalisbury.com  
 
Salisbury is the world’s largest manufacturer 
of flexible insulating equipment for electrical 
workers. Products include, rubber insulating 
gloves and sleeves, line hose, hoods and covers, 
insulating blankets, temporary grounding and 
bypass jumper equipment, dielectric footwear, 
protective eyewear, hard hats, polymeric insulators 
and Arc resistant clothing meeting NFPA 70E. 

SARGENT & LUNDY LLC
55 East Monroe Street 
Chicago, IL, U.S.A. 60603  
Tel: 312-269-2000 • Fax: 312-269-9697  
Web: www.sargentlundy.com  
E-Mail: thinkingpower@sargentlundy.com  
 
Sargent & Lundy has provided comprehensive 
consulting, engineering, design, and analysis 
for electric power generation and power delivery 
projects worldwide. With a large, highly experienced 
staff solely dedicated to the energy business, 
we have the ability and know-how to take on the 
smallest tasks as well as the largest projects.  

We reliably meet our clients’ most complex 
challenges with strategic solutions that help define 
the power industry landscape of the future. 

SATCON TECHNOLOGY CORPORATION
27 Drydock Ave. 
Boston, MA, U.S.A. 02210  
Tel: (888) 728-2664  
Web: www.satcon.com  
E-Mail: sales@satcon.com  
 
Satcon Technology Corporation manufactures the 
industry’s most advanced, reliable and proven 
solar and fuel cell inverter systems. With eleven 
solar inverter power ratings-ranging from 30 kW to 
1MW (UL and CE certified), Satcon PV inverters 
feature the industry’s widest operating range and 
highest efficiencies for all panel technologies. 

SBB TOWERS
211 rue Roy 
St-Eustache, QC, CA J7R 5R5  
Tel: (450) 473-4247 • Fax: (450) 473-4337  
Web: www.sbb.ca  
E-Mail: info@sbb.ca  
 
SBB is the creator of the fast-mounting aluminum 
modular tower (ERS), used since 1989 by utility 
companies worldwide to help quickly restore 
power to T&D lines, as well as facilitate their 
maintenance. SBB also manufactures steel poles, 
lattice towers and steel structures for power 
substations and is ISO 9001 certified. 

SCHWEITZER ENGINEERING 
LABORATORIES INC.
2350 N.E. Hopkins Court 
Pullman, WA, U.S.A. 99163-5603  
Tel: (509) 332-1890 • Fax: (509) 332-7990  
Web: www.selinc.com  
E-Mail: info@selinc.com  
See ad page 11
SEL serves the electric power industry worldwide 
through the design, manufacture, supply, and 
support of products and services for power system 
protection, monitoring, control, automation, and 
metering. SEL offers unmatched local technical 
support, a worldwide, ten-year product warranty, 
and a commitment to making electric power safer, 
more reliable, and more economical.  
 
SEATEK CO. INC.
392 Pacific St.  
Stamford, CT, U.S.A 06902  
Tel: (203) 324-0067 • Fax: (203) 324-7844  
Web: www.seatekco.com  
E-Mail: info@seatekco.com  
 
SECUCONTROL, INC.
2873 Duke Street  
Alexandria, VA, U.S.A 22314  
Tel: (703) 838-7677 • Fax: (703) 838-1661  
Web: www.secucontrol.com  
E-Mail: mail@secucontrol.com  
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SEMIPLAS SECURITY SEALS
Imes san. E blok 501.sk.N.21 Umraniye  
Istanbul, TURKEY 0090876978  
Tel: 0090 216 415 71 48  
Fax: 0090216 4157149  
Web: www.semiplas.com  
E-Mail: contact@semiplas.com  
 
SEND WORD NOW (SWN) 
COMMUNICATIONS INC.
224 West 30th Street, Suite 500 
New York, NY, U.S.A 10001  
Tel: (212) 379-4900 
Web: www.sendwordnow.com  
E-Mail: sales@sendwordnow.com 

SENSUS
1501 Ardmore Blvd. 6th Floor 
Pittsburgh, PA, U.S.A. 15221  
Tel: (724) 430-3956 
Web: www.sensus.com  
E-Mail: askicon@sensus.com  
See ad page 3
Sensus delivers innovative technologies to clients 
around the world that are involved in the supply, 
measurement and demand of energy and water. 
Sensus provides solutions for gas, electric and 
water utilities to reduce costs, conserve resources 
and improve the quality, reliability and continuity 
of their energy supply. Sensus manufactures 
electric, gas and water meters and is a leading 
supplier of encoder-based solutions featuring 
TouchRead, RadioRead, PhonRead and the 
FlexNet fixed network AMI system.  
 
SIEMENS ENERGY, INC.
7000 Siemens Road  
Wendell, NC, U.S.A 27591  
Tel: (919) 365-2200 
Web: www.usa.siemens.com/energy  
E-Mail: webmaster.sptd@siemens.com  
 
SKYBITZ
22455 Davis Dr  
Sterling, VA, U.S.A 20164  
Tel: (703) 478-3340 
Web: www.skybitz.com  
E-Mail: marketing@skybitz.com  
 
SKYWIRE SOFTWARE
3000 Internet Blvd., Suite 200  
Frisco, TX, U.S.A 75034  
Tel: (972) 377-1110 
Web: www.skywiresoftware.com  
E-Mail: contactus@skywiresoftware.com  
 
SOLID STATE INSTRUMENTS
6230 Aviation Circle  
Loveland, CO, U.S.A 80538  
Tel: (888) 272-9336 • Fax: (970) 461-9605  
Web: www.solidstateinstruments.com  
E-Mail: info@solidstateinstruments.com  
 
SOLON MANUFACTURING COMPANY
425 Center St.  
Chardon, OH, U.S.A 44024-0207 
Tel: (440) 286-7149 • Fax: (440) 286-9047  
Web: www.solonmfg.com  
E-Mail: solon@solonmfg.com 

SOUTHERN STATES, LLC.
30 Georgia Avenue 
Hampton, GA, U.S.A. 30228  
Tel: (770) 946-4562 • Fax: (770) 946-8106  
Web: www.southernstatesllc.com  
E-Mail: sales@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.  
 
SPINWAVE SYSTEMS, INC.
235 Littleton Rd  
Westford, MA, U.S.A 01886  
Tel: (978) 392-9000 
Web: www.spinwavesystems.com  
E-Mail: info@spinwavesystems.com 

STORAGE BATTERY SYSTEMS INC.
N56 W16665 Ridgewood Drive 
Menomonee Falls, WI, U.S.A. 53051  
Tel: (262) 703-5800 • Fax: (262) 703-3073  
Web: www.sbsbattery.com  
E-Mail: stationary@sbsbattery.com  
 
SBS provides Flooded, VRLA & Ni-Cad Batteries 
to Utility & Telecom markets. With a stock of 
over $2 Million in batteries, chargers, racks, 
spill containment systems, enclosures & test 
equipment - 24hr delivery is always available. At 
SBS we feature 20 yr flooded batteries, 55 thru 
3992 AMP. Supplying quality products since 
1915. ISO 9001 certified  
 
STRIDER-RESOURCE 
4296 Line 6 R.R.#1 
Bradford, ON, CA L3Z 2A4  
Tel: (905) 778-1960 • Fax: (905) 775-1424  
Web: www.strider-resource.com  
E-Mail: service@strider-resource.com 

SUBNET SOLUTIONS INC.
4639 Manhattan Road SE, # 100 
Calgary, AB, CA T2G 4B3  
Tel: (403) 270-8885 • Fax: (403) 270-9631  
Web: www.subnetsolutions.com  
E-Mail: info@subnetsolutions.com  
 
Founded in 1992, SUBNET provides intelligent 
software solutions that securely connect real 
time electric utility field information with utility 
business systems to enable Smart Grid solutions. 
Over 200 utilities worldwide rely on SUBNET 
software to safely manage and monitor thousands 
of substations. SUBNET - Making Substations 
More Intelligent.

SUPERPOWER, INC.
450 Duane Ave. 
Schenectady, NY, U.S.A. 12304  
Tel: (518) 346-1414 • Fax: (518) 346-6080  
Web: www.superpower-inc.com  
E-Mail: ekeehan@superpower-inc.com  
 
SuperPower, Inc. develops and manufactures 
high temperature superconductor (HTS) wire that 
enables more efficient and reliable devices for the 
generation, transmission, distribution and storage 
of energy, and offers improved power quality and 
environmental benefits over copper-based systems.   
High quality and high performance wire is now 
available in long lengths.  
 
SURPLUSEQ.COM LLC
2052 E Topeka Dr  
Phoenix, AZ, U.S.A 85024  
Tel: (602) 867-1904 
Web: www.surpluseq.com  
E-Mail: marketing@surpluseq.com 

T

T & R ELECTRIC SUPPLY COMPANY INC.
P.O. Box 180 
Colman, SD, U.S.A. 57017  
Tel: (605) 534-3555 • Fax: (605) 534-3861  
Web: www.t-r.com  
E-Mail: t-r@t-r.com  
See ad page 74
THE TRANSFORMER PEOPLE - we buy, sell, 
rent, repair and deliver distribution and power 
transformers and related high voltage switchgear. 
Transformers include polemounts, padmounts and 
substations through 20 mVA, 69000 volt.  
 
TANTALUS SYSTEMS CORP.
301 - 3480 Gilmore Way 
Burnaby, BC, CA V5G 4Y1  
Tel: (604) 299-0458 • Fax: (604) 451-4111  
Web: www.tantalus.com  
E-Mail: tantalusinfo@tantalus.com 

TAVRIDA ELECTRIC NORTH AMERICA INC.
1105 Cliveden Ave. Annacis Island 
Delta, BC, CA V3M 6G9  
Tel: (604) 540-6600 • Fax: (604) 540-6604  
Web: www.tavrida.com  
 
Tavrida Electric manufactures leading edge MV 
circuit protection products, including reclosers, 
fixed, draw-out and retrofit. Our products have  
a distinct advantage with proven reliability,  
small dimensions, and light-weight design - 
perfect for integrating into tight spaces. Tavrida 
offers exceptionally competitive pricing with a  
5 year warranty.  
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TECH PRODUCTS, INC.
105 Willow Avenue  
Staten Island, NY, U.S.A 10305  
Tel: (718) 442-4900 • Fax: (718) 442-2124  
Web: www.techproducts.com  
E-Mail: team@techproducts.com  
 
TELKONET
20374 Seneca Meadows Parkway  
Germantown, MD, U.S.A 20876  
Tel: (240) 912-1800 • Fax: (240) 912-1839  
Web: www.telkonet.com  
E-Mail: sales@telkonet.com  
 
TELOGIS
85 Enterprise Suite 450  
Aliso Viejo, CA, U.S.A 92656  
Tel: (866) 835-6447 • Fax: (866) 422-4096  
Web: www.telogis.com  
E-Mail: info@telogis.com 

TELVENT
4701 Royal Vista Circle 
Fort Collins, CO, U.S.A. 80528  
Tel: 970-223-1888 • Fax: 970-223-5577  
Web: www.telvent.com  
E-Mail: info@telvent.com  
 
Telvent (NASDAQ: TLVT) is a global IT solutions 
and business information services provider that 
improves the efficiency, safety and security of the 
world’s premier organizations. The company serves 
markets critical to the sustainability of the planet, 
including the energy, transportation, agriculture, 
and environmental sectors.  
 
TEQAL INC.
CP 51 Succ La Prairie  
La Prairie, QC, CA J5R 3Y1  
Tel: (450) 659-4500 • Fax: (450) 659-6972  
Web: www.teqal.com  
E-Mail: andre@teqal.com  
 
TEST EQUIPMENT CONNECTION
30 Skyline Drive  
Lake Mary, FL, U.S.A 32746  
Tel: (407) 804-1299 • Fax: (407) 804-1277  
Web: www.testequipmentconnection.com  
E-Mail: business@testequipmentconnection.com  
 
TEXIM SOLUTIONS INC. (CUBA)
190 Edificio Simona  
La Habana, Cuba, CA J4Y1K9  
Tel: (450) 672-3067 • Fax: (450) 465-2323  
Web: www.texim-solutions.com  
E-Mail: texim@texim-solutions.com  
 
TEXIM SOLUTIONS INTERNATIONAL 
(CANADA)
3250 Miquelon 
Brossard, QC, CA J4Y 2T2  
Tel: (450) 443-0450 • Fax: (450) 443-0450  
Web: www.texim-solutions.com  
E-Mail: sales@texim-solutions.com  
 
THE STEADFAST GROUP
1911 SW Campus Drive, Suite 434  
Federal Way, WA, U.S.A 98023-6473  
Tel: (253) 269-6569 
Web: www.thesteadfastgroup.com  
E-Mail: info@thesteadfastgroup.com 

THE VON CORPORATION
1038 Lomb Avenue S.W., P.O. Box 110096 
Birmingham, AL, U.S.A. 35211  
Tel: (205) 788-2437 • Fax: (205) 780-4015  
Web: www.voncorp.com  
E-Mail: voncorp@voncorp.com  
See ad page 36
The Most Trusted Name in Underground Cable 
Fault Location and High Voltage Testing.  
 
THE WILSON BOHANNAN PADLOCK CO.
621 Buckeye St.  
Marion, OH, U.S.A 43302  
Tel: (800) 382-3639 • Fax: (740) 383-1653  
Web: www.padlocks.com  
E-Mail: wbco@padlocks.com 

THIES ELECTRICAL DISTRIBUTING CO.
43 Hilltop Drive 
Cambridge, ON, CA N1R 1T2  
Tel: (519) 621-2524 • Fax: (519) 740-1203  
Web: www.djinfo.com/tedc  
E-Mail: thiestedcca@aol.com  
 
Thies Electrical Distributing Co. is specialized 
in safety devices related to the Electrical Power 
Distribution Systems. Our main product is a 
permanently mounted LIVE LINE VOLTAGE 
INDICATOR, 2 to 46kv. It is utilized for the safety 
of the end-users of electrical installations by 
electrical utilities and switchgear manufacturers. 

THOMAS & BETTS - STEEL STRUCTURES 
DIVISION
8155 T&B Blvd. 
Memphis, TN, U.S.A. 38125  
Tel: 1-877-2TB-MEYER • Fax: 1-800-888-0690  
Web: www.meyersteelstructures.com  
E-Mail: jim.palmer@tnb.com  
See ad page 9
Thomas & Betts’ Meyer® Steel Structures is the 
industry leader for design, fabrication, and testing 
of tubular steel poles and steel lattice towers used 
in utility transmission applications. Contact us 
today to learn how we enable the Fastest time  
to Energize! 

THOMAS & BETTS - UTILITY GROUP
8155 T&B Blvd. 
Memphis, TN, U.S.A. 38125  
Tel: 1-800-326-5282 
Web: www.utilitytnb.com  
E-Mail: ellen.vizzi@tnb.com  
See ad page 9
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®, Homac®, 
Joslyn Hi-Voltage™, Fisher Pierce®, Hi-Tech®, 
Blackburn® and Carlon®, you can count on 
Thomas & Betts to provide quality, reliability  
and performance.  

TMC TRANSFORMERS
Viale Dell’Industria 65  
Busto Arsizio, Varese, ITALY 21052  
Tel: 00390331356080 • Fax: 00390331307383  
Web: www.tmctransformers.com  
E-Mail: info@tmctransformers.com 

TOWER SOLUTIONS INC.
7030 Woodbine Ave., Suite 500 
Markham, ON, CA L3R 6G2  
Tel: (905) 946-8789 • Fax: (905) 913-9083  
Web: www.towersolutions.ca  
E-Mail: sales@towersolutions.ca  
 
Tower Solutions manufactures and markets an 
emergency tower system to the electrical utility 
industry. This tower is considered the most 
advanced emergency tower structure in the world. 
It is lighter, stronger, faster to erect, easier to 
transport, more economical and more versatile 
than any other tower system in the world. 

TPC TRANSFORMER PROTECTOR CORP.
1880 Treble Drive 
Humble, TX, U.S.A. 77338  
Tel: (281) 358.9900 • Fax: (281) 358-1911  
Web: www.transproco.com  
E-Mail: info@transproco.com  
 
Transformer Protector Corp manufactures and 
sales the TRANSFORMER PROTECTOR (TP), 
which avoids transformer explosions and fires. 
During short-circuit, the TP activates within 
milliseconds with the dynamic pressure peak 
generated by the electrical fault before static 
pressure increases.  
 
TRACHTE, INC.
422 N. Burr Oak Ave.  
Oregon, WI, U.S.A 53575  
Tel: (608) 835-5707 
Web: www.trachteusa.com  
E-Mail: sales@trachteusa.com 

TRANTECH RADIATOR PRODUCTS, INC.
P.O. Box 570 
Edgefield, SC, U.S.A 29824  
Tel: (803) 637-3166 • Fax: (803) 637-3046  
Web: www.trantechradiators.com  
E-Mail: sblane@trantechradiators.com  
 
Trantech Radiator Products is the largest 
manufacturer of transformer radiators in North 
America. We have been supplying radiators for 
50 years. Products include 9”, 12”, 15” and 
520mm. Trantech can replace any size panel type 
radiator, tube assembly, electric cooler or water 
cooler and provide technical recommendations on 
other cooling needs.  
 
TRANZGRID SOLUTIONS
737 Tauwhare Rd  
Hamilton, Waikato, NEW ZEALAND 3284  
Tel: 006478295829 
Web: www.tranzgrid.co.nz  
E-Mail: info@tranzgrid.co.nz 
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TRAYER ENGINEERING CORPORATION
898 Pennsylvania Avenue 
San Francisco, CA, U.S.A. 94107  
Tel: (415) 285-7770 • (800) 377-1774  
Fax: (415) 285-0883  
Web: www.trayer.com  
E-Mail: sales@trayer.com  
See ad page 81
Manufacturer of electrical distribution switchgear 
with 39 years experience in vacuum technology 
providing reliable, field-proven, maintenance-free 
switchgear. Submersible, Padmount and Vault 
designs for 5 through 35kV. Many designs to fit 
foundations of your existing equipment. Single or 
3 phase Vacuum Fault Interrupter protection and 
fusing options available. 

TRENCH LIMITED
71 Maybrook Drive 
Scarborough, ON, CA M1V 4B6  
Tel: (416) 298-8108 • Fax: (416) 298-2209  
Web: www.trenchgroup.com  
E-Mail: tonyj@ca.trenchgroup.com  
See ad page 91
Trench Limited is a specialized manufacturer  
of high voltage electrical equipment including  
Dry-Type Air Core Reactors, Instrument Trans
formers (including Current Transformers,  
Potential Transformers and Metering Trans
formers), Wave Traps, Relay Communication 
Equipment (a complete package for Power  
Line Carrier Systems), LV - HV Bushings  
(Power Transformer), Capacitor Voltage 
Transformers and Coupling Capacitors.  
 
TRILLIANT NETWORKS INC.
1100 Island Drive 
Redwood City, CA, U.S.A. 94065  
Tel: (650) 204-5050 • Fax: (650) 508-8096  
Web: www.trilliantnetworks.com  
E-Mail: info@trilliantnetworks.com  
 
TRIMBLE (TRIPOD DATA SYSTEMS, A 
DIVISION OF TRIMBLE)
345 SW Avery Avenue  
Corvallis, OR, U.S.A 97333  
Tel: (541) 750-9200 • Fax: (541) 758-7248  
Web: www.trimble.com  
E-Mail: handhelds@trimble.com  
 
TRIO DATACOM
Suite 200 7015 8 St NE  
Calgary , AB, CA T2H 1L9  
Tel: (866) 844-8746 • Fax: (403) 274-0459  
Web: www.triodatacom.com  
E-Mail: sales-na@triodatacom.com  
 
TRIPP LITE
1111, 35th street 
Chicago, IL, U.S.A. 60609  
Tel: (450) 326-1852 • Fax: (450) 326-1853  
Web: www.tripplite.com  
E-Mail: caroline_perigny@tripplite.com  
 

TSTM
2900 Sencore Drive Suite 100  
Sioux Falls, SD, U.S.A 57107  
Tel: (605) 334-2924 • Fax: (605) 334-4713  
Web: www.ts-tm.com  
E-Mail: info@ts-tm.com  
 
TT TECHNOLOGIES, INC.
2020 E. New York Street  
Aurora, IL, U.S.A 60502  
Tel: (630) 851-8200 • Fax: (630) 851-8299  
Web: www.tttechnologies.com  
E-Mail: info@tttechnologies.com  
 
TWISTED PAIR SOLUTIONS, INC.
3131 Elliott Avenue, Suite 200  
Seattle, WA, U.S.A 98121   
Tel: (206) 442-2101 • Fax: (206) 812-0737  
Web: www.twistpair.com  
E-Mail: info@twistpair.com  
 
TYNDALE COMPANY, INC.
5050 Applebutter Road 
Pipersville, PA, U.S.A 18947  
Tel: (800) 356-3433 • Fax: (215) 766-5661  
Web: www.tyndaleusa.com  
E-Mail: sales@tyndaleusa.com 

U
UESS BV. CANADA
Box 6088  
Drayton Valley, AB, CA T7A-1R6  
Tel: (780) 542-2122 
Web: www.uessltd.com  
E-Mail: hmorrison@telus.net  
 
UNION METAL CORPORATION
1432, Maple Ave. NE PO BOX 9920 
Canton, OH, U.S.A. 44705  
Tel: (330) 456-7653 • Fax: (330) 456-0628  
Web: www.unionmetal.com  
E-Mail: sales@unionmetal.com  
 
URS WASHINGTON DIVISION
510 Carnegie Center  
Princeton, NJ, U.S.A 08540  
Tel: (609) 720-2000 • Fax: (609) 720-2050  
Web: www.urscorp.com  
E-Mail: power@wgint.com  
 
UTICOM SYSTEMS, INC.
109 Independence Way  
Coatesville, PA, CA 19320  
Tel: (800) 548-5321 • Fax: (610) 857-2986  
E-Mail: graphics@uticom.net 

UTILICON SOLUTIONS, LTD
708 Blair Mill Rd 
Willow Grove, PA, U.S.A. 19090  
Tel: (215) 784-1406 • (877) 884-5426  
Fax: (215) 784-4225  
Web: www.utiliconltd.com  
 
UtiliCon Solutions is a wholly owned subsidiary 
of Asplundh Tree Expert Co. and provides a wide 
array of services for the utility industry. Our 
companies include names that are well known 
throughout the industry (Utility Lines Construction 
Services, Asplundh Construction Corp., VSI Meter 
Services, Utility Meter Services, Central Locating 
Service, American Lighting and Signalization, 
Utility Pole Technologies, and Asplundh One Call).  

UTILITY SOLUTIONS INC.
101 33rd St Dr SE 
Hickory, NC, U.S.A 28602  
Tel: (828) 323-8914 • Fax: (828) 323-8914  
Web: www.utilitysolutionsinc.com  
E-Mail: sales@utilitysolutionsinc.com 

V
V & S SCHULER TUBULAR PRODUCTS
420 Franfort Avenue  
Muskogee, OK, U.S.A 74403  
Tel: (918) 687-7701 • Fax: (918) 687-4747  
Web: www.vsschuler.com  
E-Mail: info@vsschuler.com  
 
VAISALA, INC.
2705 E. Medina Rd.  
Tucson, AZ, U.S.A 85756  
Tel: (520) 806-7300 • Fax: (520) 741-2848  
Web: www.vaisala.com  
E-Mail: enterprisesales@vaisala.com 

VALMONT NEWMARK
Two Perimeter Park South Suite 475 West 
Birmingham, AL, U.S.A. 35243  
Tel: (205) 968-7200 • Fax: (205) 968-7201  
Web: www.valmont-newmark.com  
E-Mail: cevans@valmont.com  
See ad page 1
Valmont Newmark is your single source for: steel, 
concrete, hybrid, transmission, distribution, and 
substation power delivery structures. Our complete 
product line, combined with an experienced 
engineering staff, and dedicated customer service 
enables us to provide you the highest quality, most 
economical solutions that meet our industry’s 
demanding requirements.  
 
VENTYX
3301 Windy Ridge Parkway, Suite 200 
Atlanta, GA, U.S.A 30339  
Tel: (770) 952-8444 • (800) 868-0497  
Fax: (770) 989-4231  
Web: www.ventyx.com  
E-Mail: sales@ventyx.com  
 
VIDEX INC.
1105 Ne Circle Blvd 
Corvallis, OR, U.S.A 97330  
Tel: (541) 758-0521 • Fax: (541) 752-5285  
Web: www.videx.com/lock21  
E-Mail: sales@videx.com  
 
VIRELEC LTD.
4020B Sladeview Crescent Unit 2 
Mississauga, ON, CA L5L 6B1  
Tel: (905) 569-8030 • Fax: (905) 569-6364  
Web: www.virelec.com  
 
VIRGINIA TRANSFORMER CORP
220 Glade View Dr NE  
Roanoke, VA, U.S.A 24012  
Tel: (540) 345-9892 • Fax: (540) 342-2649  
Web: www.vatransformer.com  
E-Mail: sales@vatransformer.com  
 
VSI METER SERVICES, INC.
500 W Dutton Mill Rd.  
Aston, PA, U.S.A 19014  
Tel: (610) 517-4485 
Web: www.vsimeterservices.com  
E-Mail: info@vsigroup.com 
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W

W.I.R.E. SERVICES/MANITOBA HYDRO
540-444 St Mary Ave. 
Winnipeg, MB, CA R3C 3T7  
Tel: (204) 480-5800 • Fax: (204) 480-5107  
Web: www.wireservices.ca  
E-Mail: info@wireservices.ca  
See ad page 22
W.I.R.E. Services is a combined initiative between 
Manitoba Hydro and LiDAR Services International 
Inc. providing electric utilities with Aerial  
LiDAR Data, Thermal Rating & Re-Rating  
Analysis, New Route Surveys, Danger Tree and 
Vegetation Assessments. 
 
WALTER DOW ASSOCIATES LTD
139 Mulock Avenue  
Toronto, ON, CA M6N 1G9  
Tel: (416) 236-8880 • Fax: (416) 236-9160  
Web: www.walterdow.com  
E-Mail: walterdow@bellnet.ca

WAUKESHA ELECTRIC SYSTEMS, INC.
400 S. Prairie Ave. 
Waukesha, WI, U.S.A. 53186  
Tel: 1-800-835-2732 • Fax: (262) 521-0145  
Web: www.waukeshaelectric.com  
E-Mail: info@waukesha.spx.com  
 
Largest U.S. manufacturer of power transformers 
and valued supplier of transformer, LTC and 
breaker components; training; and complete 
transformer service solutions: spare transformer 
fleet management; transformer installation, 
maintenance, relocation and testing; transformer 
oil processing, dryouts and retrofills; equipment 
regasketing; load tap changer field retrofits, 
repairs and refurbishments. 

WESTEX INC.
2845 West 48th Place 
Chicago, IL, U.S.A. 60632  
Tel: (773) 523-7000 • Fax: (773) 523-0965  
Web: www.westexinc.com  
E-Mail: menright@westexinc.com  
 
INDURA® Ultra Soft® provides the perfect daily 
wear solution for the new requirements of NFPA 
70E. You get flame resistance that is guaranteed 
for the life of the garment without sacrificing the 
soft breathable comfort of cotton. INDURA® Ultra 
Soft® provides industry leading protection, comfort 
and value.  
 
WETZEL S.A.
Rua Rui Barbosa 2062  
Joinville, SC, BRAZIL 89220-100  
Tel: + 55 47 4514210 • Fax: + 55 47 4735934  
Web: www.wetzel.com.br  
E-Mail: ferro@wetzel.com.br 

WINOLA INDUSTRIAL INC.
Climbing Device Division R.R. #1 
Box 1070 Factoryville, PA, U.S.A. 18419  
Tel: (570) 378-3808 • Fax: (570) 378-2597  
Web: www.winolaindustrial.com  
See ad page 87
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. 
 
WIRE IE HOLDINGS INTERNATIONAL INC.
1 West Pearce St. Suite 505  
Richmond Hill , ON, CA L3Y 4V8  
Tel: (905) 882-4660 
Web: www.wireie.com  
E-Mail: jennifer.marron@wireie.com  
 
WIRE WORLD INC.
1130 7th Avenue 
Greeley, CO, U.S.A 80631  
Tel: (970) 356-5505 • Fax: (970) 356-4834  
Web: www.wireworldinc.com  
E-Mail: asauve@wireworldinc.com  
 
WORKRITE UNIFORM COMPANY
500 E. Third Street P.O. Box 1192 
Oxnard, CA, U.S.A. 93032-1192  
Tel: (805) 483-0175 • 1-800-521-1888  
Fax: (805) 483-0678  
Web: www.workrite.com 

X
XEOS IMAGING
2750 Einstein  
Quebec City, QC, CA G1P 4R1  
Tel: (418) 780-2155 • Fax: (418) 780-0713  
Web: www.xeosimaging.com  
E-Mail: info@xeosimaging.com 

Y

YASKAWA ELECTRIC AMERICA, INC.
2121 Norman Drive South 
Waukegan, IL, U.S.A. 60085  
Tel: (847) 887-7000 • Fax: (847) 887-7310  
Web: www.yaskawa.com  
 
Established in 1915, Yaskawa is the world’s largest 
manufacturer of overhead distribution switches. 
Yaskawa has earned the reputation for the most 
reliable, most technically advanced, and longest-
lasting products. Just ask our customers. Our 
customers enjoy low ownership costs and increased 
performance, productivity and profitability of their 
overhead, and capacitor switches. 

Z
ZAMBER SRL
via Bonfadini 40/A  
Milano, ITALY 20138  
Tel: +393478855706 
Web: www.zamber.it  
E-Mail: info@zamber.it 

ZENSOL AUTOMATION INC.
2281 rue Guenette 
St-Laurent, QC, CA H4R 2E9  
Tel: (514) 333-3488 X 226  
Fax: (514) 333-3499  
Web: www.zensol.com  
E-Mail: zensol@zensol.com  
 
Zensol develops and manufactures computerized 
test equipment (breaker analyzers, recloser 
analyzers, breaker simulators, vibration analyzers) 
for low, medium and high voltage circuit breakers 
and reclosers, offers R&D and consulting services 
around electrical apparatus. Customers in more than 
20 countries include Hydro Quebec, CFE - Mexico, 
CVG-Edelca (Venezuela), Ameren (USA), Areva.  
 
ZIV P+C, S.L.
Parque Tecnológico, 210  
Zamudio, Vizcaya, SPAIN 48170  
Tel: +34.94.403.74.00 • Fax: +34.94.403.74.43  
Web: www.zivpmasc.com  
E-Mail: comercial.bilbao@ziv.es 
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A
ABSORBENTS 
UESS BV. CANADA 
Tel: (780) 542-2122 
www.uessltd.com
 
ACCESS CONTROL 
VIDEX INC. 
Tel: (541) 758-0521 
www.videx.com/lock21 
 
ADVANCE METERING 
INFRASTRUCTURE - AMI 
EKA SYSTEMS INC. 
Tel: (301) 515-7118 
www.ekasystems.com 
 
TANTALUS SYSTEMS CORP. 
Tel: (604) 299-0458 
www.tantalus.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
AERIAL DEVICES 
ALTEC INDUSTRIES INC. 
Tel: (205) 991-7733 
www.altec.com 
 
AERIAL LIFTS - RENTAL 
NESCO SALES AND RENTALS 
Tel: (260) 824-6340  
1-800-252-0043 
www.nescosales.com 
 
AERIAL LIFTS - TESTING & 
INSPECTION 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
AERIAL LIFTS - TRUCK MOUNTED 
 INSULATED 
LIFT-ALL DIVISION OF  
HYDRA-TECH INC. 
Tel: (260) 747-0526 
www.lift-all.net 
 
AERIAL PHOTOGRAPHY 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
XEOS IMAGING 
Tel: (418) 780-2155 
www.xeosimaging.com 
 
AERIAL SURVEY 
ARBORMETRICS SOLUTIONS LTD 
Tel: (407) 339-1733  
(866) 685-1880 
www.arbormetricssolutions.com 
 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
ALARM - REPORTING SYSTEMS 
PRIMATE TECHNOLOGIES 
Tel: 321-821-2227 
www.primate-tech.com 
 
RTK INSTRUMENTS LTD. 
Tel: (908) 688-6709 
www.rtkinstruments.com 
 
AM/FM GIS 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 

INTERGRAPH CORPORATION 
Tel: (303) 785-9835 
www.intergraph.com 
 
OSMOSE UTILITIES SERVICES INC. 
Tel: (716) 319-3423 
www.osmoseutilities.com 
 
ANALYZERS - POWER QUALITY 
DRANETZ - BMI 
Tel: (732) 287-3680 
www.dranetz-bmi.com 
 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 
RCC ELECTRONICS 
Tel: (905) 238-6848 
www.rcce.com 
 
ANCHORS - BOLTS 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
RE-STEEL SUPPLY CO. INC. 
 ANCHOR BOLT DIV. 
Tel: (610) 876-8216 
www.resteel.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
ANCHORS - FOUNDATION 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
RE-STEEL SUPPLY CO. INC. 
ANCHOR BOLT DIV. 
Tel: (610) 876-8216 
www.resteel.com 
 
ANCHORS - POWER INSTALLED 
FORESIGHT PRODUCTS LLC 
Tel: (303) 286-8955 
earthanchor.com 
 
ANNUNCIATORS
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
ARRESTERS LIGHTNING 
DISTRIBUTION - LINE TYPE 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
ASSET MANAGEMENT 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
AUTODESK INC. 
Tel: (415) 507-5000 
www.autodesk.com 
 

AXIA SOFTWARE CORPORATION 
Tel: (604) 683-2942 
www.searchsolvescore.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
GEOSPATIAL CORPORATION 
Tel: (724) 353-3400 
www.geospatialcorporation.com 
 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com 
 
MINCOM INC. 
Tel: (303) 446-9000 
www.mincom.com 
 
ORACLE UTILITIES GLOBAL  
BUSINESS UNIT 
Tel: 1.908.547.6200 
www.oracle.com/industries/utilities 
 
OSMOSE UTILITIES  
SERVICES INC. 
Tel: (716) 319-3423 
www.osmoseutilities.com 
 
PASS/ENERGY LLC 
Tel: (208) 830-2171 
www.passenergy.com 
 
REVERE INC. 
Tel: (205) 967-4905 
www.revereinc.com 
 
AUGERS - DRILLING - EARTH  
AND ROCK 
NESCO SALES AND RENTALS 
Tel: (260) 824-6340  
1-800-252-0043 
www.nescosales.com 
 
AUTOMATED CALLING AND 
EMERGENCY NOTIFICATION 
SEND WORD NOW (SWN) 
COMMUNICATIONS INC. 
Tel: (212) 379-4900 
www.sendwordnow.com 
 
AUTOMATIC METER READING  
(AMR) - C&I 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
AUTOMATIC METER READING (AMR) 
- COMMUNICATIONS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 

TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
AUTOMATIC METER READING (AMR) 
EQUIPMENT 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
BADGER METER INC. 
Tel: (800) 876-3837 
www.badgermeter.com 
 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
ELSTER ELECTRICITY LLC 
Tel: (919) 212-4800 
www.elster.com 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
SPINWAVE SYSTEMS INC. 
Tel: (978) 392-9000 
www.spinwavesystems.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
AUTOMATION PRODUCTS 
OPEN SYSTEMS INTERNATIONAL 
 INC. 
Tel: (763) 551-0559 
www.osii.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
AUTOMATION SYSTEMS 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com

B
BATTERIES 
STORAGE BATTERY SYSTEMS INC. 
Tel: (262) 703-5800 
www.sbsbattery.com 
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BATTERIES - DC SUPPLY FOR 
SWITCHGEAR 
STORAGE BATTERY SYSTEMS INC. 
Tel: (262) 703-5800 
www.sbsbattery.com 
 
BATTERIES - STATIONARY 
STORAGE BATTERY SYSTEMS INC. 
Tel: (262) 703-5800 
www.sbsbattery.com 
 
BATTERIES - TELECOMMUNICATION 
ENXERGY 
Tel: (608) 565-6290 
www.enxergy.com 
 
BATTERY CAPACITY AND 
MONITORING EQUIPMENT 
STORAGE BATTERY SYSTEMS INC. 
Tel: (262) 703-5800 
www.sbsbattery.com 
 
BATTERY CHARGERS 
STORAGE BATTERY SYSTEMS INC. 
Tel: (262) 703-5800 
www.sbsbattery.com 
 
BAYONETS - POLE EXTENSIONS 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BILLING SOLUTIONS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
EXCELERON SOFTWARE (DALLAS 
HEADQUARTERS) 
Tel: (972) 852-2711 
 

PROFITSTARS INC. 
Tel: (972) 359-5500 
www.profitstars.com 
 
BILLING/CUSTOMER CARE 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
ORACLE UTILITIES GLOBAL 
BUSINESS UNIT 
Tel: 1.908.547.6200 
www.oracle.com/industries/utilities 
 
BIRD CONTROL 
PREFORMED LINE PRODUCTS 
Tel: (440) 461-5200 
preformed.com 
 
BLOCKS - HOIST 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BOX PADS 
CONCAST INC. 
Tel: (507) 732-4095 
www.concastinc.com 
 
HIGHLINE PRODUCTS 
Tel: (787) 328-3220 
www.highlineproducts.com 
 
BRACES - CROSSARM 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 

THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
BRACKETS - ARRESTER 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - CABLE 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
BRACKETS - CAPACITOR 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - CLUSTER-MOUNT 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - CROSSARMS 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - CUTOUT 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 

BRACKETS - EXTENSION 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - INSULATOR 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - POTHEAD 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - TRANSFORMER 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BRACKETS - TRANSFORMER 
 MOUNTING 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
BREAKERS 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
BREATHABLE 
 FLAME RESISTANT - GARMENT 
WORKRITE UNIFORM COMPANY 
Tel: (805) 483-0175  
1-800-521-1888 
www.workrite.com 
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BUCKET LINERS - AERIAL LIFT 
ACCESSORIES 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
PLASTIC TECHNIQUES INC. 
Tel: (603) 645-6800 
www.plastictechniques.com 
 
BUILDINGS - PRE-ENGINEERED 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
BUSHING REPAIR 
PCORE ELECTRIC COMPANY INC. 
Tel: (585) 768-1200 
www.pcoreelectric.com 
 
BUSHINGS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
PCORE ELECTRIC COMPANY INC. 
Tel: (585) 768-1200 
www.pcoreelectric.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
ZAMBER SRL 
Tel: +393478855706 
www.zamber.it 
 
BUSHINGS - COMPOSITE 
POLYCAST INTERNATIONAL 
Tel: (204) 632-5428 
www.polycastinternational.com 
 
BUSHINGS - CONDENSER-TYPE- 
CAST EPOXY 
PCORE ELECTRIC COMPANY INC. 
Tel: (585) 768-1200 
www.pcoreelectric.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
BUSHINGS - DISTRIBUTION 
APPARATUS (THROUGH 34.5KV) 
PCORE ELECTRIC COMPANY INC. 
Tel: (585) 768-1200 
www.pcoreelectric.com 
 
POLYCAST INTERNATIONAL 
Tel: (204) 632-5428 
www.polycastinternational.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
BUSHINGS - HIGH VOLTAGE 
APPARATUS (OVER 34.5KV) 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
PCORE ELECTRIC COMPANY INC. 
Tel: (585) 768-1200 
www.pcoreelectric.com 
 

TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com

C
CABLE - AERIAL SELF-SUPPORTED 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE - ALUMINUM 
ALCAN CABLE 
Tel: (770) 394-9886 
www.cable.alcan.com 
 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
MIDAL CABLES 
Tel: (416) 309-2340 
www.midalcable.com 
 
CABLE - CONTROL 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE - COPPER 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE - FIBER OPTIC 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLELAN PRODUCTS 
Tel: (800) 840-6655 
www.cablelan.com 
 
CABLE - GROUNDING 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
CABLE - JUMPER 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
CABLE - MULTIPLEX 
 SERVICE DROP 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE - POWER JOINT - 
TERMINATION FILLING 
COMPOUNDS 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE - PULLING 
NESCO SALES AND RENTALS 
Tel: (260) 824-6340  
1-800-252-0043 
www.nescosales.com 
 

CABLE - RESTORATION 
NOVINIUM 
Tel: (206) 529-4828 
www.novinium.com 
 
CABLE - SUBMARINE 
NOVINIUM 
Tel: (206) 529-4828 
www.novinium.com 
 
CABLE - TEMPORARY GROUND 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
CABLE - UNDERGROUND 
DISTRIBUTION 
NOVINIUM 
Tel: (206) 529-4828 
www.novinium.com 
 
CABLE - UNDERGROUND 
 RESIDENTIAL 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE - UNDERGROUND 
 STRAND BLOCK 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLE ACCESSORIES - URD 
DOUBLETREE SYSTEMS / CEE  
POWER SYSTEM 
Tel: (408) 850-1416 
www.cee-usa.com 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
CABLE FAULT CURRENT LIMITING 
UNDERGROUND 
SUPERPOWER INC. 
Tel: (518) 346-1414 
www.superpower-inc.com 
 
CABLE FAULT LOCATING - 
EQUIPMENT 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
RCC ELECTRONICS 
Tel: (905) 238-6848 
www.rcce.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
THIES ELECTRICAL DISTRIBUTING CO. 
Tel: (519) 621-2524 
www.djinfo.com/tedc 
 
CABLE LASHERS (SPINNERS) 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 

CABLES 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
SUPERPOWER INC. 
Tel: (518) 346-1414 
www.superpower-inc.com 
 
CABLES - BARE COPPER 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLES - HIGH TEMPERATURE 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLES - HIGH TEMPERATURE 
SUPERCONDUCTING 
SUPERPOWER INC. 
Tel: (518) 346-1414 
www.superpower-inc.com 
 
CABLES - HIGH VOLTAGE 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLES - HIGH VOLTAGE - XLPE 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLES - MEDIUM VOLTAGE 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CABLES - SPECIALTY 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
CALIBRATION - TEST AND MEASURE 
INSTRUMENT 
POWERCOMM SOLUTIONS LLC 
Tel: (908) 806-7025 
www.powercommsolutions.com 
 
CALIBRATION AND TEST EQUIPMENT 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
CALIBRATORS - ELECTRICAL 
STANDARDS 
RADIAN RESEARCH INC. 
Tel: (765) 449-5500 
www.radianresearch.com 
 
CAPACITORS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
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CAPACITORS - CONTROLS 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
CAPACITORS - POWER FACTOR 
CORRECTION 
POWER SURVEY 
Tel: (514) 333-8392 
www.powersurvey.com 
 
CAPACITORS - SWITCHES 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
YASKAWA ELECTRIC AMERICA INC. 
Tel: (847) 887-7000 
www.yaskawa.com 
 
CAPACITORS SHUNT TRANSMISSION 
DOUBLETREE SYSTEMS / BPEG 
REACTOR 
Tel: (408) 850-1416 
www.bpeg-usa.com 
 
CIRCUIT BREAKER COMPONENTS 
CIRCUIT BREAKER SALES CO. INC. 
Tel: (940) 665-4444 
www.cbsales.com 

HIGH VOLTAGE SUPPLY 
Tel: (214) 637-4434 
www.highvoltagesupply.com 
 
CIRCUIT BREAKERS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
CIRCUIT BREAKER SALES CO. INC. 
Tel: (940) 665-4444 
www.cbsales.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com
 
CIRCUIT BREAKERS - MEDIUM AND 
HIGH VOLTAGE 
BELYEA COMPANY INC. 
Tel: (610) 515-8775 
www.belyeapower.com 

PENNSYLVANIA BREAKER LLC 
Tel: (724) 873-2600 
www.pabreaker.net 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
TRAYER ENGINEERING CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
CIRCUIT BREAKERS - MODIFICATION 
AND REPAIRS 
BELYEA COMPANY INC. 
Tel: (610) 515-8775 
www.belyeapower.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
CIRCUIT BREAKERS - OIL 
BELYEA COMPANY INC. 
Tel: (610) 515-8775 
www.belyeapower.com 
 

CIRCUIT BREAKERS - OUTDOOR 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
CIRCUIT BREAKERS - SF6 
HVB AE POWER SYSTEMS INC. 
Tel: (770) 495-1755 
www.hvbi.com 
 
CIRCUIT BREAKERS - VACUUM 
CIRCUIT BREAKER SALES CO. INC. 
Tel: (940) 665-4444 
www.cbsales.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
TRAYER ENGINEERING CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
CIRCUIT RECLOSERS AUTOMATIC - 
THREE-PHASE 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
CIRCUIT SWITCHERS 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
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SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
TRAYER ENGINEERING CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
CIRCUIT SWITCHERS -MOBILE 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
CIS SOLUTIONS 
DAFFRON & ASSOCIATES 
 INC. 
Tel: 888-DAFFRON 
www.daffron.com 
 
ENVISION 
Tel: (512) 353-6000 
www.eusc.com 
 
CLAMPS - GROUND 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
CLAMPS - HOT LINE 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
CLAMPS - TEMPORARY GROUND 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
CLOCKS AND TIME DISPLAYS 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
CLOTHING - FLAME RESISTANT 
CARHARTT INC. 
Tel: (313) 749-6612  
1-800-217-2895 
www.carharttfr.com 
 
WESTEX INC. 
Tel: (773) 523-7000 
www.westexinc.com 
 
WORKRITE UNIFORM COMPANY 
Tel: (805) 483-0175  
1-800-521-1888 
www.workrite.com 
 
COATINGS - CORROSION 
PREVENTION 
LOCWELD INC. 
Tel: (450) 659-9661 
www.locweld.com 
 
COATINGS - SILICONE 
DOW CORNING CORPORATION 
Tel: (989) 496-4400 
www.dowcorning.com/power 
 
COMMUNICATION SYSTEMS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 

RADIUS US INC. (ROCKFORD) 
Tel: (414) 378-8491 
www.radius.net 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
TELKONET 
Tel: (240) 912-1800 
www.telkonet.com 
 
TWISTED PAIR SOLUTIONS INC. 
Tel: (206) 442-2101 
www.twistpair.com 
 
COMMUNICATION SYSTEMS - 
PROTECTIVE RELAYS 
RFL ELECTRONICS INC. 
Tel: (973) 334-3100 
www.rflelect.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
COMPOUNDS - WIRE-AND- 
CABLE-PULLING 
AMERICAN POLYWATER CORP. 
Tel: (651) 430-2270 
www.polywater.com 
 
COMPUTER CONTROLS AND 
AUTOMATION 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
SUBNET SOLUTIONS INC. 
Tel: (403) 270-8885 
www.subnetsolutions.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
COMPUTERS - EQUIPMENT 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
COMPUTERS - RUGGED MOBILE 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
TRIMBLE (TRIPOD DATA SYSTEMS 
A DIVISION OF TRIMBLE) 
Tel: (541) 750-9200 
www.trimble.com 
 
COMPUTERS - SOFTWARE 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 

CONDITION MONITORING 
EQUIPMENT 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com 
 
PROCESS SENSORS CORPORATION 
Tel: (201) 485-8772 
www.processsensors.com 
 
CONDUIT - ACCESSORIES 
AL ADAB ELECTRICAL & HARDWARE 
TRADING LLC 
Tel: +97-14-2296955 
www.aladabelectrical.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
CONNECTORS - COMPRESSION 
DISTRIBUTION 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
CONNECTORS - FIBER OPTIC 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
CONNECTORS - GROUNDING 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
CONNECTORS - MANUFACTURING 
POSITRONIC INDUSTRIES INC. 
Tel: (417) 866-2322  
(800) 641-4054 
www.connectpositronic.com 
 
CONNECTORS - SUBSTATION 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
CONNECTORS UNDERGROUND - 
TERMINATING 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
CONSOLES - SCADA CONTROL 
CENTERS 
PRIMATE TECHNOLOGIES 
Tel: Tel.: 321-821-2227 
www.primate-tech.com 
 
CONSOLES - T&D CONTROL 
CENTERS 
PRIMATE TECHNOLOGIES 
Tel: Tel.: 321-821-2227 
www.primate-tech.com 
 
CONSTRUCTION AND PROJECT 
ENGINEERING 
P.S.D. INC. 
Tel: (330) 452-4434 
www.psdohio.com 
 
CONSTRUCTION SERVICES 
UTILICON SOLUTIONS LTD 
Tel: (215) 784-1406  
(877) 884-5426 
www.utiliconltd.com 
 

CONSULTANTS - POWER QUALITY 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
ARTECHE POWER QUALITY DIV. 
Tel: (262) 754-3883 
www.artechepq.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
CONSULTANTS - SUBSTATION 
DESIGN & ENGINEERING 
EXPONENTIAL ENGINEERING 
COMPANY 
Tel: (970) 207-9648 
 exponentialengineering.com 
 
J & Y ENGINEERING SERVICES INC. 
Tel: (440) 891-1130 
www.jyengineering.com 
 
P.S.D. INC. 
Tel: (330) 452-4434 
www.psdohio.com 
 
POWER CORE ENGINEERING INC. 
Tel: (414) 263-3455 
 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
WALTER DOW ASSOCIATES LTD 
Tel: (416) 236-8880 
www.walterdow.com 
 
CONSULTANTS - T&D ENGINEERING 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
CONSULTANTS - UNDERGROUND 
AND UNDERWATER CABLE 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
CONSULTING 
CEATI INTERNATIONAL 
Tel: (514) 866-5377 
www.ceati.com 
 
GDS ASSOCIATES INC. 
Tel: (770) 425-8100 
www.gdsassociates.com 
 
CONSULTING ENGINEERING 
A.I. ORLOFF ELECTRICAL ENGINEER 
Tel: (949) 261-5491 
www.members.aol.com/ocsee 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
CONTACTORS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
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TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
CONTACTORS - DC/AC 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 
CONTAINMENTS INDUSTRIAL & 
RADIOLOGICAL 
ALBARRIE GEOCOMPOSITE INC 
Tel: (866) 269-8275 
www.sorbwebplus.com 
 
CONTRACTORS - CONSTRUCTION 
UTILICON SOLUTIONS LTD 
Tel: (215) 784-1406  
(877) 884-5426 
www.utiliconltd.com 
 
CONTRACTORS - MECHANICAL 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
CONTROL - ROOM DISPLAY SYSTEMS 
MAUELL CORPORATION 
Tel: (717) 432-8686 
www.mauell-us.com 
 
PRIMATE TECHNOLOGIES 
Tel: 321-821-2227 
www.primate-tech.com 
 
CONTROL CENTER DESIGN 
PRIMATE TECHNOLOGIES 
Tel: Tel.: 321-821-2227 
www.primate-tech.com 
 
CONTROL PANELS 
CITEL SURGE PROTECTION 
Tel: (305) 621-0022 
www.citelprotection.com 
 
CONTROL SYSTEM 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
CONTROL SYSTEMS - ELECTRIC/
ELECTRONIC 
AXIOMATIC TECHNOLOGIES 
CORPORATION 
Tel: (905) 602-9270 
www.axiomatic.com 
 
CONTROLLERS/CONTROLS - 
PROGRAMMABLE 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
CONTROLS - LTC TRANSFORMER 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com 
 
CONTROLS - PEAK DEMAND 
BRAYDEN AUTOMATION CORP. 
Tel: 1.888.BRAYDEN (272.9336) 
www.brayden.com 

NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
CONTROLS - TEMPERATURE 
KRENZ & COMPANY INCORPORATED 
Tel: (262) 255-2310 
www.krenzvent.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
CONTROLS - VAR 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
CONVERTERS - DC/DC 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
COOLERS - TRANSFORMER OIL 
TRANTECH RADIATOR PRODUCTS 
INC. 
Tel: (803) 637-3166 
www.trantechradiators.com 
 
CORONA EQUIPMENT - SALES 
OFIL LTD 
Tel: +972-8 9 407 953  
1-866-279-8672 
www.ofilsystems.com 
 
CRANES 
ELLIOTT EQUIPMENT COMPANY 
Tel: (402) 592-4500 
www.elliottequip.com 
 
CRANES - MANUFACTURERS/
DISTRIBUTORS 
NESCO SALES AND RENTALS 
Tel: (260) 824-6340  
1-800-252-0043 
www.nescosales.com 
 
CROSSARMS 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
CROSSARMS - FIBERGLASS - 
REINFORCED 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
CROSSARMS 
 WOOD - LAMINATED 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
CROSSARMS WOOD - SOLID 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 

HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
CUTOUTS LOADBREAK 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
CUTTERS - CABLE AND WIRE 
SEATEK CO. INC. 
Tel: (203) 324-0067 
www.seatekco.com

D
DAMPERS - VIBRATION 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
DATA ACQUISITION SYSTEMS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
COOPER POWER SYSTEMS - ENERGY 
AUTOMATION SOLUTIONS 
Tel: (418) 834-0009 
www.cooperpowereas.com 
 
OLAMETER INC. 
Tel: (800) 903-7003 
www.olameter.com 
 
DATA CONVERSION 
COOPER POWER SYSTEMS - ENERGY 
AUTOMATION SOLUTIONS 
Tel: (418) 834-0009 
www.cooperpowereas.com 
 
DEADENDS WOOD LAMINATED 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
DETECTORS - CABLE FAULT  
LOCATING 
HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
DETECTORS - FAULT 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
DETECTORS - PARTIAL DISCHARGE 
HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
DETECTORS - VOLTAGE 
THIES ELECTRICAL DISTRIBUTING CO. 
Tel: (519) 621-2524 
www.djinfo.com/tedc 
 

DIAGNOSTIC EQUIPMENT 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
DIGGERS - DERRICKS 
NESCO SALES AND RENTALS 
Tel: (260) 824-6340  
1-800-252-0043 
www.nescosales.com 
 
DIRECT LOAD CONTROL 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
DISPATCH SYSTEMS -  
COMPUTER-AIDED 
MENTOR ENGINEERING 
Tel: (403) 777-3760 
www.mentoreng.com 
 
DISTRIBUTED CONTROL SYSTEMS 
ZIV P+C S.L. 
Tel: +34.94.403.74.00 
www.zivpmasc.com 
 
DISTRIBUTION AUTOMATION - 
COMMUNICATIONS 
COOPER POWER SYSTEMS - ENERGY 
AUTOMATION SOLUTIONS 
Tel: (418) 834-0009 
www.cooperpowereas.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
H & L INSTRUMENTS 
Tel: (603) 964-1818 
www.hlinstruments.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
DISTRIBUTION AUTOMATION 
SYSTEMS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
ADVANCED CONTROL SYSTEMS 
Tel: (770) 446-8854 
www.acsatlanta.com 
 
COOPER POWER SYSTEMS - ENERGY 
AUTOMATION SOLUTIONS 
Tel: (418) 834-0009 
www.cooperpowereas.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
MICROSOL 
Tel: (203) 888-3002 
www.microsol.com 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
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RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
DISTRIBUTION MANAGEMENT 
SYSTEMS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
ADVANCED CONTROL SYSTEMS 
Tel: (770) 446-8854 
www.acsatlanta.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
DOCUMENT MANAGEMENT & 
WORKFLOW SOLUTIONS 
HYLAND SOFTWARE INC. 
Tel: (440) 788-5000 
www.onbase.com/english/
industrysolutions/energy

E
ELECTRICAL SOFTWARE 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
MILSOFT UTILITY SOLUTIONS 
Tel: (325) 695-1642  
1-800-344-5647 
www.milsoft.com 
 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
EMERGENCY STORM SERVICES 
ASPLUNDH TREE EXPERT CO. 
Tel: (800) 248-8733 
www.asplundh.com 
 

ENCLOSURES - CABINETS 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
ENCLOSURES - FIBERGLASS-
REINFORCED 
CONCAST INC. 
Tel: (507) 732-4095 
www.concastinc.com 
 
ENCLOSURES - METAL 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
ENCLOSURES - NEMA TYPE 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
ENCLOSURES - POLYMER CONCRETE 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
ENERGY MANAGEMENT SYSTEMS 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
BPL GLOBAL 
Tel: (724) 933-7700 
www.bplglobal.net 
 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
ENERGATE 
Tel: (613) 482-7928 
www.energateinc.com 
 
FORTECH SOFTWARE  
CONSULTING INC 
Tel: (480) 626-5049 
www.fortechenergy.com 
 
GDS ASSOCIATES INC. 
Tel: (770) 425-8100 
www.gdsassociates.com 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
ENERGY SAVINGS PRODUCTS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
DCS ENERGY 
Tel: (860) 781-6666 
www.dcsenergy.com 
 
ENGINEERING 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
URS WASHINGTON DIVISION 
Tel: (609) 720-2000 
www.urscorp.com 

ENGINEERING - CONSULTANTS 
AYRES ASSOCIATES 
Tel: (715) 834-3161 
www.ayresassociates.com 
 
GDS ASSOCIATES INC. 
Tel: (770) 425-8100 
www.gdsassociates.com 
 
LOCKHEED MARTIN 
Tel: (610) 354-4064 
www.lockheedmartin.com/ 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
ENGINEERING - DESIGN 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
SATCON TECHNOLOGY 
CORPORATION 
Tel: (888) 728-2664 
www.satcon.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
ENGINEERING - EQUIPMENT 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
ENGINEERING - PROFESSIONAL 
SERVICES 
GDS ASSOCIATES INC. 
Tel: (770) 425-8100 
www.gdsassociates.com 
 
LOCKHEED MARTIN 
Tel: (610) 354-4064 
www.lockheedmartin.com/ 
 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
ENGINEERING - SERVICES 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
ENGINEERING - SERVICES - T & D 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 

AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
P.S.D. INC. 
Tel: (330) 452-4434 
www.psdohio.com 
 
POWER ENGINEERS INC. 
Tel: (208) 788-3456 
www.powereng.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
ENGINEERING - SOFTWARES 
ETAP 
Tel: (949) 462-0100 
etap.com 
 
MANITOBA HVDC RESEARCH 
CENTRE INC. 
Tel: (204) 989-1240 
www.pscad.com 
 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
ENVIRONMENTAL - MONITORING 
VAISALA INC. 
Tel: (520) 806-7300 
www.vaisala.com 
 
ENVIRONMENTAL SERVICES 
CLEAN HARBORS ENVIRONMENTAL 
SERVICES 
Tel: (800) 282-0058 
www.cleanharbors.com 
 
GREEN-PORT ENVIRONMENTAL 
MANAGERS (ONTARIO) 
Tel: (905) 799-2777 
www.green-port.com 
 
ETHERNET 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com

F
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 
 
FASTENERS 
SOLON MANUFACTURING 
COMPANY 
Tel: (440) 286-7149 
www.solonmfg.com 
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WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
FASTENERS - SPECIAL 
ARGO MACHINE TOOLS 
Tel: (514) 325-4524 
www.argomachinetools.com 
 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
FAULT ANALYSIS 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
FIBER OPTIC - COMPONENTS AND 
ACCESSORIES 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
FIBER OPTIC - SENSORS 
FISO TECHNOLOGIES 
Tel: (418) 688-8065 X 241 
www.fiso.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
OPSENS FIBER OPTIC SENSORS 
Tel: (418) 682-9996 
www.opsens.com 
 
FIBER OPTIC COMMUNICATIONS 
H & L INSTRUMENTS 
Tel: (603) 964-1818 
www.hlinstruments.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SURPLUSEQ.COM LLC 
Tel: (602) 867-1904 
www.surpluseq.com
 
FIBER OPTICS 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
FIBERGLASS - PIPE TANK 
HASTINGS FIBERGLASS PRODUCTS 
INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
FIELD AUTOMATION 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
INTERGRAPH CORPORATION 
Tel: (303) 785-9835 
www.intergraph.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 

VENTYX 
Tel: (770) 952-8444  
800-868-0497 
www.ventyx.com 
 
FIELD INSTALLATION SERVICES 
OLAMETER INC. 
Tel: (800) 903-7003 
www.olameter.com 
 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
VSI METER SERVICES INC. 
Tel: (610) 517-4485 
www.vsimeterservices.com 
 
FIRE PROTECTION EQUIPMENT 
TPC TRANSFORMER  
PROTECTOR CORP. 
Tel: (281) 358-9900 
www.transproco.com 
 
FIRST AID TRAINING 
MEDIC FIRST AID INTERNATIONAL 
Tel: (800) 800-7099 
www.medicfirstaid.com 
 
FLAME RESISTANT CLOTHING 
BULWARK PROTECTIVE APPAREL 
Tel: (615) 565-5000 
www.bulwark.com 
 
SALISBURY BY HONEYWELL 
Tel: (847) 679-6700 
www.whsalisbury.com 
 
TYNDALE COMPANY INC. 
Tel: (800) 356-3433 
www.tyndaleusa.com 
 
WORKRITE UNIFORM COMPANY 
Tel: (805) 483-0175  
1-800-521-1888 
www.workrite.com 
 
FLOODLIGHTS (SEE ALSO LIGHTS) 
GOLIGHT INC 
Tel: (308) 278-3131 
www.golight.com 
 
FUSELINK - CUTOUTS 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
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: (800) 326-5282 
www.utilitytnb.com

G
GARMENT - FLAME RESISTANT  
BREATHABLE 
WORKRITE UNIFORM COMPANY 
Tel: (805) 483-0175  
1-800-521-1888 
www.workrite.com 
 

GAS INSULATED SUB-STATIONS - 25 
TO 800KV 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
GAUGES - TEMPERATURE 
FISO TECHNOLOGIES 
Tel: (418) 688-8065 X 241 
www.fiso.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
GIS - ENGINEERING SERVICES 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
TELVENT 
Tel: (970) 223-1888 
www.telvent.com 
 
GIS - SOFTWARE 
COMPASSTOOLS INC 
Tel: (800) 728-5066 
www.compasstoolsinc.com 
 
ESRI USA 
Tel: (909) 793-2853 X 2079 
www.esri.com 
 
TELOGIS 
Tel: (866) 835-6447 
www.telogis.com 
 

GLOBAL POSITIONING SYSTEMS - 
MAPPING SYSTEMS 
CANSEL SURVEY EQUIPMENT 
Tel: (613) 731-4703 
www.cansel.ca 
 
W.I.R.E. SERVICES A DIVISION OF 
MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
GLOBAL POSITIONING SYSTEMS - 
PRECISE TIMING SYSTEMS 
CXR LARUS CORPORATION 
Tel: (408) 573-2700  
1-800-999-9946 
www.cxrlarus.com 
 
GLOBAL POSITIONING  
SYSTEMS (GPS) 
SKYBITZ 
Tel: (703) 478-3340 
www.skybitz.com 
 
GLOVES - RUBBER 
SALISBURY BY HONEYWELL 
Tel: (847) 679-6700 
www.whsalisbury.com 
 
GLOVES - TESTING 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
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GRIPS - CABLE-PULLING 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
GROUNDING - EQUIPMENT 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com

H
HARDWARE - POLELINE 
ENERSCAN ENGINEERING INC. 
Tel: (902) 445-4433 
www.enerscanengineering.com 
 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
HARDWARE - TRANSMISSION LINE 
HELIX UNIFORMED LTD 
Tel: (514) 828-0057 
www.helix-uni.ca 
 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
HEALTH AND SAFETY PRODUCTS 
AND EQUIPMENT 
WESTEX INC. 
Tel: (773) 523-7000 
www.westexinc.com 
 
HEAT EXCHANGERS 
TRANTECH RADIATOR  
PRODUCTS INC. 
Tel: (803) 637-3166 
www.trantechradiators.com 
 
HOISTS 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
HUB SWITCHES 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
HYDROGENERATORS - MONITORING 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com

I
IMPLOSIVE CONNECTORS 
IMPLO TECHNOLOGIES 
Tel: (905) 513-9084 
www.implotech.ca 
 
INDICATORS - FAULT 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
INDICATORS - TEMPERATURE 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
INDICATORS - VOLTAGE 
THIES ELECTRICAL DISTRIBUTING CO. 
Tel: (519) 621-2524 
www.djinfo.com/tedc 
 
INDICATOR PORTABLE - 
TEMPERATURE 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
INFORMATION TECHNOLOGY AND 
MANAGEMENT CONSULTING 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
LOCKHEED MARTIN 
Tel: (610) 354-4064 
www.lockheedmartin.com/ 
 
INFRARED - IMAGING 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
INFRARED - SALES & SERVICES 
FLIR SYSTEMS 
Tel: (978) 901-8000  
(800) 464-6372 
www.goinfrared.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
RELIABILITY SERVICES INC 
Tel: (513) 265-1842 
www.reliabilityservices.com 
 
INFRARED CONSULTING 
ALAIN TREMBLAY ING. 
Tel: (418) 543-6358 
 
INFRARED INSPECTION 
UTILICON SOLUTIONS LTD 
Tel: (215) 784-1406  
(877) 884-5426 
www.utiliconltd.com 
 
INSPECTION SERVICES 
ARBORMETRICS SOLUTIONS LTD 
Tel: (407) 339-1733  
(866) 685-1880 
www.arbormetricssolutions.com 
 
INSTRUMENTATION 
DOMINIC DROLET 
INSTRUMENTATION INC. (DDINS) 
Tel: (514) 768-7676 
www.ddins.com 
 
INSTRUMENTATION AND CONTROLS 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 

INSTRUMENTATION POWER 
QUALITY 
ACR SYSTEMS INC. 
Tel: (604) 591-1128 
www.acrsystems.com 
 
INSTRUMENTS TRANSFORMERS 
- CURRENT AND VOLTAGE FOR 
ANALOGUE METERS 
ELECTROMAGNETIC CORP 
Tel: (215) 949-1900 
www.electricmeteringcorp.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
TSTM 
Tel: (605) 334-2924 
www.ts-tm.com 
 
INSULATED HAND TOOLS 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
INSULATING OIL 
DOW CORNING CORPORATION 
Tel: (989) 496-4400 
www.dowcorning.com/power 
 
PETRO CANADA 
Tel: 1-800-268-5850 
www.lubricants.petro-canada.ca 
 
INSULATORS - COATING SERVICES 
GLOBAL INSULATOR GROUP 
Tel: 7 343 2163577 
www.gig-group.com 
 
INSULATORS - COMPOSITE 
K-LINE INSULATORS LIMITED 
Tel: (416) 292-2008 
www.k-line.net 
 
K-LINE INSULATORS USA INC 
Tel: (585) 235-2870 
www.k-line.net 
 
INSULATORS - GUY STRAIN - 
FIBERGLASS - REINFORCED 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
K-LINE INSULATORS LIMITED 
Tel: (416) 292-2008 
www.k-line.net 
 
K-LINE INSULATORS USA INC 
Tel: (585) 235-2870 
www.k-line.net 
 
INSULATORS - POLYMER 
DOW CORNING CORPORATION 
Tel: (989) 496-4400 
www.dowcorning.com/power 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
K-LINE INSULATORS LIMITED 
Tel: (416) 292-2008 
www.k-line.net 
 
K-LINE INSULATORS USA INC 
Tel: (585) 235-2870 
www.k-line.net 
 

MACLEAN POWER SYSTEMS 
Tel: (847) 455-0014 
www.macleanpower.com 
 
POLYCAST INTERNATIONAL 
Tel: (204) 632-5428 
www.polycastinternational.com 
 
INSULATORS - PORCELAIN 
ORBIS TRADE INC 
Tel: (305) 358-9032 
www.orbistradeinc.com 
 
WETZEL S.A. 
Tel: + 55 47 4514210 
www.wetzel.com.br 
 
INSULATORS - POST-HORIZONTAL 
K-LINE INSULATORS LIMITED 
Tel: (416) 292-2008 
www.k-line.net 
 
K-LINE INSULATORS USA INC 
Tel: (585) 235-2870 
www.k-line.net 
 
INSULATORS - SUSPENSION 
K-LINE INSULATORS LIMITED 
Tel: (416) 292-2008 
www.k-line.net 
 
K-LINE INSULATORS USA INC 
Tel: (585) 235-2870 
www.k-line.net 
 
INSULATORS - SWITCH AND BUS 
POLYCAST INTERNATIONAL 
Tel: (204) 632-5428 
www.polycastinternational.com 
 
INVERTERS 
CANADIAN DRIVES INC. 
Tel: (905) 660-2766 
www.canadiandrives.com 
 
SATCON TECHNOLOGY 
CORPORATION 
Tel: (888) 728-2664 
www.satcon.com

J-K-L
JUMPERS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
KITS - CABLE - SPLICING 
LPS LABORATORIES/PT 
TECHNOLOGIES 
Tel: (800) 241-8334 
www.lpslabs.com 
 
LABELS 
ELECTROMARK CO. 
Tel: (315) 594-8085  
1-800-295-8247 
www.electromark.com 
 
TECH PRODUCTS 
 INC. 
Tel: (718) 442-4900 
www.techproducts.com 
 
LABORATORY EQUIPMENT AND 
SUPPLIES 
RTDS TECHNOLOGIES INC. 
Tel: (204) 989-9700 
www.rtds.com 
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LADDERS 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com
 
LADDERS - INDUSTRIAL 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
LADDERS - MANHOLE 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
LADDERS - TOWERS 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
LANYARDS SHOCK ABSORBING 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
LASHING WIRE 
WIRE WORLD INC. 
Tel: (970) 356-5505 
www.wireworldinc.com 
 
LED PRODUCTS 
ELUMANATION | ENERGY EFFICIENT 
LED LIGHTING SOLUTIONS 
Tel: Toll Free - 1.866.558.8270 
www.elumanation.com 
 
LEVEL DENSITY WEIGHT MOISTURE 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com 
 
LIDAR - INSPECTION 
ARBORMETRICS SOLUTIONS LTD 
Tel: (407) 339-1733  
(866) 685-1880 
www.arbormetricssolutions.com 
 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
LIDAR - SURVEY 
LIDAR SERVICES INTERNATIONAL INC 
Tel: (403) 517-3130 
www.lidarservices.ca 
 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
LIGHTING 
GOLIGHT INC 
Tel: (308) 278-3131 
www.golight.com 
 
LIGHTING - COMMERCIAL & 
INDUSTRIAL 
HOLOPHANE 
Tel: (740) 345-9631 
www.holophane.com 
 
LIGHTING - FIXTURES - 
MANUFACTURERS & WHOLESALERS 
HOLOPHANE 
Tel: (740) 345-9631 
www.holophane.com 

LIGHTING - INDOOR 
HOLOPHANE 
Tel: (740) 345-9631 
www.holophane.com 
 
LIGHTING - OUTDOOR 
HOLOPHANE 
Tel: (740) 345-9631 
www.holophane.com 
 
LIGHTS - AVIATION OBSTRUCTION 
OCAS INC. - OBSTACLE COLLISION 
AVOIDANCE SYSTEMS 
Tel: (407) 256-6596 
www.ocasinc.com 
 
LIGHTS - PORTABLE 
GOLIGHT INC 
Tel: (308) 278-3131 
www.golight.com 
 
LIGHTS - SPOT 
GOLIGHT INC 
Tel: (308) 278-3131 
www.golight.com 
 
K & H INDUSTRIES INC. 
Tel: (716) 549-0135 
www.khindustries.com 
 
LIMITERS - CURRENT 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
SUPERPOWER INC. 
Tel: (518) 346-1414 
www.superpower-inc.com 
 
LOAD MANAGEMENT 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
LOAD MANAGEMENT - 
COMMUNICATIONS 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
LOCATORS - FAULT 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
LOCATORS - RADIO INTERFERENCE 
RADAR ENGINEERS 
Tel: (503) 256-3417 
radarengineers.com 
 
LOCKING DEVICES 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
 
INNER-TITE CORP. 
Tel: (508) 829-6361 
www.inner-tite.com 
 
LOCKOUT SYSTEMS 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
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LOCKOUTS 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
 
LOCKOUTS - SAFETY 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
 
LUBE OIL 
PETRO CANADA 
Tel: 1-800-268-5850 
www.lubricants.petro-canada.ca 
 
LUBRICANTS 
PETRO CANADA 
Tel: 1-800-268-5850 
www.lubricants.petro-canada.ca 
 
LUBRICANTS - ENVIRONMENT 
FRIENDLY 
PETRO CANADA 
Tel: 1-800-268-5850 
www.lubricants.petro-canada.ca

M
MAGNETIC SHIELDS 
MAGNETIC SHIELD CORP. 
Tel: (630) 766-7800  
1-800-304-5665 
www.magnetic-shield.com 
 
MAINTENANCE - SERVICES AND 
PRODUCTS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
DDP TECHNOLOGY 
Tel: (905) 981-3326 
ddptech.ca 
 
NOVINIUM 
Tel: (206) 529-4828 
www.novinium.com 
 
OAKRIDGE BELLOWS 
Tel: (830) 626-7771 
www.oakridgebellows.com 
 
OSMOSE UTILITIES SERVICES INC. 
Tel: (716) 319-3423 
www.osmoseutilities.com 
 
MANAGEMENT CONSULTING 
BOREAS GROUP LLC 
Tel: (303) 744-2108 
www.boreasgroup.us 
 
FMI CORPORATION 
Tel: (919) 785-9351 
www.fminet.com 
 
KEMA INC. 
Tel: (781) 273-5700 
www.kema.com 
 
THE STEADFAST GROUP 
Tel: (253) 269-6569 
www.thesteadfastgroup.com 
 

MAPPING SYSTEMS - MOBILE 
ARBORMETRICS SOLUTIONS LTD 
Tel: (407) 339-1733  
(866) 685-1880 
www.arbormetricssolutions.com 
 
MARKERS 
UTICOM SYSTEMS INC. 
Tel: (800) 548-5321 
 
MEASURE INSTRUMENTS 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
TEST EQUIPMENT CONNECTION 
Tel: (407) 804-1299 
www.testequipmentconnection.com 
 
MEDIA CONVERTERS 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
METER - READING SERVICES 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
OLAMETER INC. 
Tel: (800) 903-7003 
www.olameter.com 
 
METER READING EQUIPMENT  
(AMR) - AUTOMATIC 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
BADGER METER INC. 
Tel: (800) 876-3837 
www.badgermeter.com 
 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
LANDIS+GYR INC. 
Tel: (765) 742-1001 
www.landisgyr.us 
 
NURI TELECOM CO. LTD. 
Tel: +82-2-78-0741 
www.nuritelecom.com/ 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
TELVENT 
Tel: (970) 223-1888 
www.telvent.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
METER SERVICES 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
UTILICON SOLUTIONS LTD 
Tel: (215) 784-1406  
(877) 884-5426 
www.utiliconltd.com 
 

METER SOCKET - ACCESSORIES 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
METERING - PREPAID 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
METERING ACCESSORIES 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
INNER-TITE CORP. 
Tel: (508) 829-6361 
www.inner-tite.com 
 
METERING DATA - MANAGEMENT - 
MDM 
ECOLOGIC ANALYTICS 
Tel: (952) 843-6000 
www.ecologicanalytics.com 
 
ORACLE UTILITIES GLOBAL  
BUSINESS UNIT 
Tel: 1+.908.547.6200 
www.oracle.com/industries/utilities 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
METERING RESIDENTIAL AND 
COMMERCIAL 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
BADGER METER INC. 
Tel: (800) 876-3837 
www.badgermeter.com 
 
ELSTER ELECTRICITY LLC 
Tel: (919) 212-4800 
www.elster.com 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
METERING SYSTEMS - ELECTRONIC 
C.J. ENTERPRISES 
Tel: (818) 996-4131 
www.cjinstruments.com 
 
ELSTER ELECTRICITY LLC 
Tel: (919) 212-4800 
www.elster.com 
 
MICROTEX ELECTRONICS 
Tel: (972) 479-1011 
www.microtexelectronics.com 
 
METERS 
BADGER METER INC. 
Tel: (800) 876-3837 
www.badgermeter.com 
 
ELECTRO INDUSTRIES/GAUGETECH 
Tel: (516) 334-0870 
www.electroind.com 
 

ELSTER ELECTRICITY LLC 
Tel: (919) 212-4800 
www.elster.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
METERS - ADAPTERS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
METERS - ENCLOSURES 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
MELITRON CORPORATION 
Tel: (519) 763-6660 
www.melitron.com 
 
METERS - GROUND RESISTANCE 
AEMC INSTRUMENTS 
Tel: (508) 698-2115 
www.aemc.com 
 
DRANETZ - BMI 
Tel: (732) 287-3680 
www.dranetz-bmi.com 
 
METERS - INSTALLATION SERVICES 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
METERS - KILOWATTHOUR 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
METERS - MICRO-OHMMETER 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
METERS - PHASE 
HASTINGS FIBERGLASS PRODUCTS 
INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
METERS - POWER QUALITY 
DRANETZ - BMI 
Tel: (732) 287-3680 
www.dranetz-bmi.com 
 
OPTIMUM ENERGY PRODUCTS 
Tel: (877) 766-5412 
www.pqmeterstore.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
METERS - TEST AUTOMATION 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
METERS - TEST SETS - TEST 
EQUIPMENT 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
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HD ELECTRIC COMPANY 
Tel: (847) 473-4980 
www.hdelectriccompany.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
METERS - TIME-OF-USE 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
METERS - VOLT 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
METROLOGY 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
MOBILE WORKFORCE MANAGEMENT 
CGI INC. (UTILITY SOLUTIONS) 
Tel: (800) 390-6033 
www.utilitysolutions.cgi.com 
 
INTERGRAPH CORPORATION 
Tel: (303) 785-9835 
www.intergraph.com 
 
ORACLE UTILITIES GLOBAL  
BUSINESS UNIT 
Tel: 1.908.547.6200 
www.oracle.com/industries/utilities 
 
MODEMS - DATA COMMUNICATION 
H & L INSTRUMENTS 
Tel: (603) 964-1818 
www.hlinstruments.com 
 
MONITORING - COMMUNICATIONS 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
H & L INSTRUMENTS 
Tel: (603) 964-1818 
www.hlinstruments.com 
 
SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
MONITORING - EQUIPMENT 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
LEM USA 
Tel: (414) 353-0711 
www.lem.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 

NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
PLANAR SYSTEMS INC. 
Tel: (503) 748-1100 
www.planarcontrolroom.com 
 
QPS INC 
Tel: (704) 907-9493 
www.qpscom.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
MONITORING - TRANSFORMERS 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
MONITORS - TEMPERATURE 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
MULTIPLEXERS - DATA 
COMMUNICATIONS 
H & L INSTRUMENTS 
Tel: (603) 964-1818 
www.hlinstruments.com 
 
MULTIPLEXERS - FIBER OPTICS 
H & L INSTRUMENTS 
Tel: (603) 964-1818 
www.hlinstruments.com

O
OIL - CONTAINMENT EQUIPMENT 
IMBIBITIVE TECHNOLOGIES 
AMERICA INC. 
Tel: (888) 843-2323 
www.imbiberbeads.com 
 
OIL - LUBRICATION 
PETRO CANADA 
Tel: 1-800-268-5850 
www.lubricants.petro-canada.ca 
 
OIL ABSORBANTS - PADS ROLLS 
BOOMS SOCKS 
ANDAX INDUSTRIES LLC 
Tel: (800) 999-1358 
www.andax.com 
 
OIL PURIFIYING - RECLAIMING 
SYSTEMS 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
OIL SPILL EQUIPMENT 
BROCKTON EQUIPMENT -  
SPILLDAM INC. 
Tel: (508) 583-7850 
www.spilldam.com 
 

ON-LINE MONITORING 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
OPERATION AND MAINTENANCE 
SERVICES 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
OUTAGE MANAGEMENT SYSTEMS 
ABB INC 
Tel: (919) 856-3923 
www.abb.us 
 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
INTERGRAPH CORPORATION 
Tel: (303) 785-9835 
www.intergraph.com 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
ORACLE UTILITIES GLOBAL  
BUSINESS UNIT 
Tel: 1.908.547.6200 
www.oracle.com/industries/utilities 
 
W.I.R.E. SERVICES 
A DIVISION OF MANITOBA HYDRO 
Tel: (204) 480-5800 
www.wireservices.ca 
 
OUTSOURCED CUSTOMER CARE & 
BILLING 
OLAMETER INC. 
Tel: (800) 903-7003 
www.olameter.com

P
PADLOCKS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
 
THE WILSON BOHANNAN  
PADLOCK CO. 
Tel: (800) 382-3639 
www.padlocks.com 
 
PADS - BOX 
CONCAST INC. 
Tel: (507) 732-4095 
www.concastinc.com 
 
PANEL METERS 
ACCUENERGY CORP. 
Tel: (416) 497-4100 
www.accuenergy.com 
 

PARTIAL DISCHARGE ANALYSIS 
DETECTION 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
OMICRON ELECTRONICS CORP. USA 
Tel: 1-800-omicron 
www.omicronusa.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
PEDESTALS - SECONDARY 
ABOVEGROUND 
PENCELL PLASTICS 
Tel: (800) 257-9448 
www.pencell.com 
 
PHASE IDENTIFICATION 
ORIGO CORPORATION 
Tel: (480) 473-1995 
www.origocorp.com 
 
PLATFORMS - LINEMAN’S 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
PLATFORMS - TRANSFORMERS 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
POLE INSTALLATION AND MOORING 
RE-STEEL SUPPLY CO. INC. ANCHOR 
BOLT DIV. 
Tel: (610) 876-8216 
www.resteel.com 
 
POLE LINE HARDWARE 
CAB 
Tel: (814) 472-5077 
www.cabproducts.com 
 
ELECTRIC POWER ACCESSORIES 
CORPORATION 
Tel: (866) 289-3722 
www.epac.ca 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
POLE MAINTENANCE 
OSMOSE UTILITIES SERVICES INC. 
Tel: (716) 319-3423 
www.osmoseutilities.com 
 
UTILICON SOLUTIONS LTD 
Tel: (215) 784-1406  
(877) 884-5426 
www.utiliconltd.com 
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POLE RESTORATION 
OSMOSE UTILITIES SERVICES INC. 
Tel: (716) 319-3423 
www.osmoseutilities.com 
 
POLES - DISTRIBUTION - CONCRETE 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POLES - DISTRIBUTION - STEEL 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
UNION METAL CORPORATION 
Tel: (330) 456-7653 
www.unionmetal.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POLES - LIGHTING - ALUMINUM 
POWER-LITE INDUSTRIES INC 
Tel: (514) 875-1555 
www.power-lite.ca 
 
POLES - LIGHTING - STEEL 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
UNION METAL CORPORATION 
Tel: (330) 456-7653 
www.unionmetal.com 
 
POLES - LIGHTING - WOOD 
LAMINATED 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
POLES - TRANSMISSION 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWER SOLUTIONS INC. 
Tel: (905) 946-8789 
www.towersolutions.ca 
 
UNION METAL CORPORATION 
Tel: (330) 456-7653 
www.unionmetal.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POLES - TRANSMISSION - CONCRETE 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POLES - TRANSMISSION - STEEL 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 

LOCWELD INC. 
Tel: (450) 659-9661 
www.locweld.com 
 
PROMETEK INC. 
Tel: (418) 527-4445 
www.prometek.net 
 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
SABRE TUBULAR STRUCTURES 
Tel: (817) 852-1700 
www.sabretubularstructures.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
UNION METAL CORPORATION 
Tel: (330) 456-7653 
www.unionmetal.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POLES - UTILITY 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
DURATEL LLC 
Tel: (312) 245-2850 
www.duratelgreen.com 
 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POWER - LINE CARRIER  
EQUIPMENT - SYSTEMS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
POWER - MANAGEMENT SYSTEM 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
POWER CONDITIONING 
EQUIPMENT 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
POWER CONVERSION 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
ANALYTIC SYSTEMS 
Tel: (800) 668-3884 
www.analyticsystems.com 
 

POWER DISTRIBUTION AND/OR 
TRANSMISSION POLES 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
HENKELS & MCCOY INC. 
Tel: 888-HENKELS  
www.henkels.com 
 
PROMETEK INC. 
Tel: (418) 527-4445 
www.prometek.net 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWER SOLUTIONS INC. 
Tel: (905) 946-8789 
www.towersolutions.ca 
 
V & S SCHULER TUBULAR PRODUCTS 
Tel: (918) 687-7701 
www.vsschuler.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
POWER QUALITY - SYSTEM ANALYSIS 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
POWER QUALITY - TEST EQUIPMENT 
DRANETZ - BMI 
Tel: (732) 287-3680 
www.dranetz-bmi.com 
 
POWER QUALITY EQUIPMENT 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
POWER SUPPLIES 
ABSOPULSE ELECTRONICS LTD. 
Tel: (613) 836-3511 
www.absopulse.com 
 
POWER SUPPLIES - UNINTERRUPTIBLE 
ALPHA TECHNOLOGIES 
Tel: (360) 392-2263 
www.alpha.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
POWER SUPPLIES AND STATIC 
REGULATORS 
ALPHA TECHNOLOGIES 
Tel: (360) 392-2263 
www.alpha.com 
 
PROCESS CONTROL 
INSTRUMENTATION 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
PROJECT ENGINEERING 
SARGENT & LUNDY LLC 
Tel: (312) 269-2000 
www.sargentlundy.com 
 
PROJECT MANAGEMENT AND 
CONSULTING 
LOCKHEED MARTIN 
Tel: (610) 354-4064 
www.lockheedmartin.com/ 

P.S.D. INC. 
Tel: (330) 452-4434 
www.psdohio.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
TEXIM SOLUTIONS INC. (CUBA) 
Tel: (450) 672-3067 
www.texim-solutions.com 
 
TEXIM SOLUTIONS INTERNATIONAL 
(CANADA) 
Tel: (450) 443-0450 
www.texim-solutions.com 
 
TRANZGRID SOLUTIONS 
Tel: 006478295829 
www.tranzgrid.co.nz 
 
PROTECTION AND CONTROL 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
RTDS TECHNOLOGIES INC. 
Tel: (204) 989-9700 
www.rtds.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
TPC TRANSFORMER PROTECTOR 
CORP. 
Tel: (281) 358-9900 
www.transproco.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
PROTECTIVE GLOVES AND 
CLOTHING 
WESTEX INC. 
Tel: (773) 523-7000 
www.westexinc.com 
 
PULLERS - CABLE AERIAL 
NESCO SALES AND RENTALS 
Tel: (260) 824-6340  
1-800-252-0043 
www.nescosales.com

R
RADIATORS - TRANSFORMER 
TRANTECH RADIATOR  
PRODUCTS INC. 
Tel: (803) 637-3166 
www.trantechradiators.com 
 
RADIO COMMUNICATIONS 
ALLIGATOR COMMUNICATIONS INC. 
Tel: (408) 327-0800 
www.alligatorcom.com 
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SENSUS 
Tel: (724) 430-3956 
www.sensus.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
RADIO TWO-WAY - FIXED 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
TRILLIANT NETWORKS INC. 
Tel: (650) 204-5050 
www.trilliantnetworks.com 
 
REACTORS - AIR CORE 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
REACTORS - CURRENT - LIMITING 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
REACTORS - SERIES 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
REACTORS - SHUNT 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
REACTORS - SHUNT FILTER 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com
 
RECLOSERS 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
RECLOSERS - CONTROLS 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
RECLOSERS - THREE-PHASE 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 

RECORDERS - TEMPERATURE 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
REELS - CABLE 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
REELS - CABLE TEST VAN 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
REELS - CABLE HIGH VOLTAGE 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
REELS - WIRE GROUNDING 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
RELAY CONTROL 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
OLDCASTLE PRECAST ENCLOSURE 
SOLUTIONS 
Tel: (909) 592-6272 
www.oldcastleprecast.com/
enclosuresolutions 
 
RELAYS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
GE DIGITAL ENERGY - MULTILIN 
Tel: (800) 547-8629 
www.gemultilin.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
RELAYS - AUXILLIARY 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
RELAYS - FEEDER PROTECTION 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 

VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
RELAYS - GENERATOR PROTECTION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
RELAYS - ISOLATION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 

AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SOLID STATE INSTRUMENTS 
Tel: (888) 272-9336 
www.solidstateinstruments.com 
 
RELAYS - LINE PROTECTION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
RELAYS - MOTOR PROTECTION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
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AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
RELAYS - PROTECTION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
TAVRIDA ELECTRIC NORTH  
AMERICA INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
RELAYS - SUBSTATION AUTOMATION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
SIEMENS ENERGY INC. 
Tel: (919) 365-2200 
www.usa.siemens.com/energy 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
RELAYS - TRANSFORMER 
DIFFERENTIAL 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 

SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
RELAYS - TRANSFORMER OVERLOAD 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
RELAYS - TRANSFORMER 
PROTECTION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
REMOTE - SITE MONITORING 
ALPHA TECHNOLOGIES 
Tel: (360) 392-2263 
www.alpha.com 
 
REMOTE CONTROL - EQUIPMENT 
LOR MANUFACTURING CO. INC. 
Tel: (989) 644-2581 
www.lormfg.com 
 
REMOTE INFORMATION SYSTEMS - 
AUTOMATIC 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
SUBNET SOLUTIONS INC. 
Tel: (403) 270-8885 
www.subnetsolutions.com 
 
REMOTE TERMINAL UNITS 
ADVANCED CONTROL SYSTEMS 
Tel: (770) 446-8854 
www.acsatlanta.com 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
TELVENT 
Tel: (970) 223-1888 
www.telvent.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
RESISTORS - POWER 
FILNOR INC. 
Tel: (330) 821-7667 
www.filnor.com 
 
RODS GROUND 
GALVAN INDUSTRIES INC. 
Tel: (704) 455-5102 
www.galvanelectrical.com 
 
ROPE - INSULATING 
THIES ELECTRICAL DISTRIBUTING CO. 
Tel: (519) 621-2524 
www.djinfo.com/tedc 

ROPE - POLYESTER 
BUCCANEER ROPE COMPANY 
Tel: (256) 587-6232 
www.bucrope.com

S
SAFETY - ENVIRONMENTAL - 
EQUIPMENT 
TPC TRANSFORMER PROTECTOR 
CORP. 
Tel: (281) 358-9900 
www.transproco.com 
 
SAFETY - EQUIPMENT 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
 
TPC TRANSFORMER PROTECTOR 
CORP. 
Tel: (281) 358-9900 
www.transproco.com 
 
SAFETY - FIRST AID TRAINING 
WESTEX INC. 
Tel: (773) 523-7000 
www.westexinc.com 
 
SAFETY - FLAME RESISTANT 
BREATHABLE GARMENTS 
NASCO INDUSTRIES INC. 
Tel: (800) 767-4288  
812-254-6476 
www.nascoinc.com 
 
WORKRITE UNIFORM COMPANY 
Tel: (805) 483-0175  
1-800-521-1888 
www.workrite.com 
 
SAFETY - LINEMEN EQUIPMENT 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
SALISBURY BY HONEYWELL 
Tel: (847) 679-6700 
www.whsalisbury.com 
 
THIES ELECTRICAL DISTRIBUTING CO. 
Tel: (519) 621-2524 
www.djinfo.com/tedc 
 
SAFETY - TOOLS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
SALISBURY BY HONEYWELL 
Tel: (847) 679-6700 
www.whsalisbury.com 
 
SAFETY ATTACHMENT DEVICES 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
SAFETY EQUIPMENT - PERSONAL 
WESTEX INC. 
Tel: (773) 523-7000 
www.westexinc.com 
 
SCADA - COMMUNICATIONS 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 

GE MDS LLC 
Tel: (585) 242-9600 
www.gemds.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SUBNET SOLUTIONS INC. 
Tel: (403) 270-8885 
www.subnetsolutions.com 
 
TRIO DATACOM 
Tel: (866) 844-8746 
www.triodatacom.com 
 
SCADA - EMS ENGINEERING 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
SCADA - ENERGY CONTROL SYSTEMS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
SCADA - INSTALLATION SERVICES 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
SCADA MAINTENANCE 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
SCADA SYSTEMS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
ADVANCED CONTROL SYSTEMS 
Tel: (770) 446-8854 
www.acsatlanta.com 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
OPEN SYSTEMS INTERNATIONAL INC 
Tel: (763) 551-0559 
www.osii.com 
 
TELVENT 
Tel: (970) 223-1888 
www.telvent.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
SEALS 
ARGUS INDUSTRIES 
Tel: (905) 420-3336 
www.argusindustries.ca 
 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
SEALS - METERS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
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INNER-TITE CORP. 
Tel: (508) 829-6361 
www.inner-tite.com 
 
SEALS - SECURITY 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
INNER-TITE CORP. 
Tel: (508) 829-6361 
www.inner-tite.com 
 
SEMIPLAS SECURITY SEALS 
Tel: 0090 216 415 71 48 
www.semiplas.com 
 
SECURITY - EQUIPMENT 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
HERCULES INDUSTRIES INC. 
Tel: (800) 345-2590 
www.herculock.com 
 
INNER-TITE CORP. 
Tel: (508) 829-6361 
www.inner-tite.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
SENSORS - CURRENT 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
SENSORS - CURRENT + VOLTAGE 
OPTISENSE NETWORK 
 INC. 
Tel: (940) 683-5469 
www.optisense.net 
 
SENSORS - FIBER OPTIC 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
FISO TECHNOLOGIES 
Tel: (418) 688-8065 X 241 
www.fiso.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
SENSORS - TEMPERATURE 
FISO TECHNOLOGIES 
Tel: (418) 688-8065 X 241 
www.fiso.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
SF6 GAS INSULATED SWITCHGEAR 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 

S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SIGNS 
CARLTON INDUSTRIES INC. 
Tel: (800) 231-5988 
www.carltonusa.com 
 
SIGNS - WARNING 
QUANTUM MARKETING GROUP 
Tel: (714) 563-9749 
www.quantummarkers.com 
 
SILICONES GREASE AND 
COMPOUNDS 
DOW CORNING CORPORATION 
Tel: (989) 496-4400 
www.dowcorning.com/power 
 
SLEEVES - RUBBER 
 LINEMAN’S 
SALISBURY BY HONEYWELL 
Tel: (847) 679-6700 
www.whsalisbury.com 
 
SOFTWARE 
BOLD TECHNOLOGIES LTD 
Tel: (847) 867-9400 
www.boldgroup.com 
 
SKYWIRE SOFTWARE 
Tel: (972) 377-1110 
www.skywiresoftware.com 
 
SOFTWARE - APPLICATION 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
OPEN SYSTEMS INTERNATIONAL INC 
Tel: (763) 551-0559 
www.osii.com 
 
SOFTWARE - BILLING 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
SOFTWARE - DESIGN 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
SOFTWARE - DOCUMENT 
MANAGEMENT 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
SOFTWARE - ENGINEERING 
CYME INTERNATIONAL T&D 
(CANADA) 
Tel: (800) 361-3627 
www.cyme.com 
 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
SOFTWARE INTEGRATION 
ENSPIRIA SOLUTIONS INC. 
Tel: (303) 520-2513 
www.enspiria.com 
 
LOCKHEED MARTIN 
Tel: (610) 354-4064 
www.lockheedmartin.com/ 
 

SOFTWARE SOLUTIONS 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
ASSURX INC. 
Tel: (408) 778-1376 
www.assurxenergy.com 
 
ATLAS BUSINESS SOLUTIONS 
 INC. (ABS) 
Tel: (800) 874-8801 
www.abs-usa.com 
 
CEELOX 
Tel: (813) 769-0918 
www.ceelox.com 
 
ITRON 
Tel: (800) 635-5461 
www.itron.com 
 
RADIO IP SOFTWARE INC. 
Tel: (514) 890-6070  
1-877-717-2242 
www.radio-ip.com 
 
SPLICES & ACCESSORIES - TENSION 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
STATIC - VAR COMPENSATION 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
RXPE POWER SOLUTIONS 
Tel: +44 (0) 1422 820894 
www.rxpe.co.uk 
 
STEEL - MANUFACTURERS 
LOCWELD INC. 
Tel: (450) 659-9661 
www.locweld.com 
 
PROMETEK INC. 
Tel: (418) 527-4445 
www.prometek.net 
 
RE-STEEL SUPPLY CO. INC. 
 ANCHOR BOLT DIV. 
Tel: (610) 876-8216 
www.resteel.com 
 
SBB TOWERS 
Tel: (450) 473-4247 
www.sbb.ca 
 
STEEL - STRUCTURAL 
ALLIED TUBE & CONDUIT-GEM FAB 
Tel: (708) 339-5081 
www.alliedtube.com 
 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 

STEEL PRODUCTS - CUSTOM 
FABRICATION 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
WINOLA INDUSTRIAL INC. 
Tel: (570) 378-3808 
www.winolaindustrial.com 
 
STICKS - DISCONNECT 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
STICKS - HOT 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
UTILITY SOLUTIONS INC. 
Tel: (828) 323-8914 
www.utilitysolutionsinc.com 
 
STRUCTURE - PREFABRICATED 
LECTRUS CORPORATION 
Tel: (423) 894-9268 
www.lectrus.com 
 
RE-STEEL SUPPLY CO. INC. 
 ANCHOR BOLT DIV. 
Tel: (610) 876-8216 
www.resteel.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TRACHTE INC. 
Tel: (608) 835-5707 
www.trachteusa.com 
 
SUBSTATION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
CIRCUIT BREAKER SALES CO. INC. 
Tel: (940) 665-4444 
www.cbsales.com 
 
COMRENT INTERNATIONAL LLC 
Tel: (410) 257-3000 
www.comrent.com 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
HAMBY YOUNG 
Tel: (330) 562-8444  
(800) 726-8444 
www.hambyyoung.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 



94 ElectricEnergy T&D MAGAZINE I July-August 2009 Issue

VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
SUBSTATION - CAD DRAFTING 
SUPPORT 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
SUBSTATION - COMMUNICATION 
EQUIPMENT 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
POSITRON INC. 
Tel: (514) 345-2200  
1-888-577-5254 
www.positronpower.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SUBSTATION - COMMUNICATIONS 
CURRENT GROUP LLC 
Tel: (301) 944-2727 
www.currentgroup.com 
 
SUBNET SOLUTIONS INC. 
Tel: (403) 270-8885 
www.subnetsolutions.com 
 
SUBSTATION - GAS-INSULATED 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SUBSTATION - METAL-ENCLOSED 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SUBSTATION - MOBILE 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
SUBSTATION - PACKAGED 
ASSEMBLIES 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
HAMBY YOUNG 
Tel: (330) 562-8444  
(800) 726-8444 
www.hambyyoung.com 
 
PEAK SUBSTATION SERVICES LLC 
Tel: (877) 324-0909 
www.peaksubstation.com 

SUBSTATION - REACTIVE 
COMPENSATION 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
SUBSTATION - STEEL STRUCTURE 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
HAMBY YOUNG 
Tel: (330) 562-8444  
(800) 726-8444 
www.hambyyoung.com 
 
J & Y ENGINEERING SERVICES INC. 
Tel: (440) 891-1130 
www.jyengineering.com 
 
PROMETEK INC. 
Tel: (418) 527-4445 
www.prometek.net 
 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
SBB TOWERS 
Tel: (450) 473-4247 
www.sbb.ca 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
SUBSTATION - SUBSTATION - HVDC 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SUBSTATION - UNIT 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
SUBSTATION - WOOD TREATED 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
SUBSTATION AUTOMATION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
ADVANCED CONTROL SYSTEMS 
Tel: (770) 446-8854 
www.acsatlanta.com 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
ASAT SOLUTIONS INC. 
Tel: (403) 569-1680 
www.asatsolutions.com 

COOPER POWER SYSTEMS - ENERGY 
AUTOMATION SOLUTIONS 
Tel: (418) 834-0009 
www.cooperpowereas.com 
 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
OPEN SYSTEMS INTERNATIONAL INC 
Tel: (763) 551-0559 
www.osii.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
SUBNET SOLUTIONS INC. 
Tel: (403) 270-8885 
www.subnetsolutions.com 
 
TELVENT 
Tel: (970) 223-1888 
www.telvent.com 
 
SUBSTATION CONTROL BUILDINGS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
SUBSTATION DESIGN & 
CONSTRUCTION 
BETA ENGINEERING 
Tel: (318) 767-5564 
www.betaengineering.com 
 
P.S.D. INC. 
Tel: (330) 452-4434 
www.psdohio.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SUPPRESSORS - SURGE - TRANSIENT 
VOLTAGE 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
SURGE PROTECTION DEVICES 
METER-TREATER INC. 
Tel: (561) 845-2007  
1-800-638-3788 
www.metertreater.com 
 
SURGE PROTECTORS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
SUSPENSION ARMS POLE - STEEL 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
SWITCHES 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 

HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
SWITCHES - AIR GROUP-OPERATED 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
SWITCHES - CAPACITORS 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
SWITCHES - DISCONNECT 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
SWITCHES - DISCONNECT 25  
TO 800KV 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
SOUTHERN STATES 
 LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
SWITCHES - HOOKSTICK 
DISCONNECTING 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
SWITCHES - METER DISCONNECT 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
SWITCHES - PADMOUNTED 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHES - SAFETY DISCONNECT 
DEVICES 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHES - SUBMERSIBLE 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHES - SUBSTATION 
DISCONNECTING 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
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AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
HUBBELL POWER SYSTEMS INC. 
Tel: (573) 682-5521 
www.hubbellpowersystems.com 
 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
SOUTHERN STATES LLC. 
Tel: (770) 946-4562 
www.southernstatesllc.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
SWITCHES - TEST 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
SECUCONTROL 
 INC. 
Tel: (703) 838-7677 
www.secucontrol.com 
 
SWITCHES - THROWOVER AUTOMATIC 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
TRAYER ENGINEERING CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHES - TRANSFER 
TRAYER ENGINEERING CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHES - VACUUM 
TRAYER ENGINEERING CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHGEAR - ARC RESISTANT - MEDIUM 
VOLTAGE 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
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SWITCHGEAR - MEDIUM VOLTAGE 
RANGE UP TO 44 KV 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
T & R ELECTRIC SUPPLY COMPANY 
INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TAVRIDA ELECTRIC NORTH AMERICA 
INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHGEAR - METAL ENCLOSED 
T & R ELECTRIC SUPPLY COMPANY 
INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
SWITCHGEAR - PARALLEL 
CUMMINS POWER GENERATION 
Tel: (763) 574-5000 
www.cumminspower.com 
 
SWITCHGEAR - SF6 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SWITCHGEAR - VACUUM 
TAVRIDA ELECTRIC NORTH AMERICA 
INC. 
Tel: (604) 540-6600 
www.tavrida.com 
 
THOMAS & BETTS - UTILITY GROUP 
Tel: (800) 326-5282 
www.utilitytnb.com 
 
TRAYER ENGINEERING 
CORPORATION 
Tel: (415) 285-7770  
(800) 377-1774 
www.trayer.com 
 
SYSTEMS INTEGRATOR 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com

T
TANKS - STEEL 
PENN SEPARATOR CORP 
Tel: (814) 849-7328 
www.pennseparator.com 
 

TAP CHANGERS - CONTROLS 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
TAP CHANGERS - TRANSFORMERS - 
LOAD NO-LOAD 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
HIGH VOLTAGE SUPPLY 
Tel: (214) 637-4434 
www.highvoltagesupply.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
TELECOMMUNICATIONS 
DACA VISION 
Tel: (514) 347-9499 
www.dacavision.com 
 
DIMAT 
Tel: +34933490700 
www.dimat.com 
 
INTERGRAPH CORPORATION 
Tel: (303) 785-9835 
www.intergraph.com 
 
RUGGEDCOM INC. 
Tel: (905) 856-5288  
(888) 264-0006 
www.ruggedcom.com 
 
TELECOMMUNICATIONS - 
CONSULTING 
BLACK & VEATCH 
Tel: (913) 458-4626 
www.bvtelecom.com 
 
TELECOMMUNICATIONS - DC 
POWER 
ALPHA TECHNOLOGIES 
Tel: (360) 392-2263 
www.alpha.com 
 
GARRETTCOM INC. 
Tel: (510) 438-9071 
www.garrettcom.com 
 
TELECOMMUNICATIONS - 
MICROWAVES RADIO SYSTEMS/
SERVICES 
WIRE IE HOLDINGS INTERNATIONAL 
INC. 
Tel: (905) 882-4660 
www.wireie.com 
 
TEMPERATURE MONITORING 
FISO TECHNOLOGIES 
Tel: (418) 688-8065 X 241 
www.fiso.com 
 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
TEST - MEASURING EQUIPMENT 
DRANETZ - BMI 
Tel: (732) 287-3680 
www.dranetz-bmi.com 
 
FLUKE CORPORATION 
Tel: (800) 443-5853 
www.fluke.com 
 

MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
STRIDER-RESOURCE  
Tel: (905) 778-1960 
www.strider-resource.com 
 
TEST EQUIPMENT 
B+K PRECISION 
Tel: (714) 921-9095 
www.bkprecision.com 
 
COMRENT INTERNATIONAL LLC 
Tel: (410) 257-3000 
www.comrent.com 
 
GEORGE M. FRASER LTD 
Tel: (905) 420-6555 
www.gmfraser.com 
 
GEORGE M. FRASER LTÉE 
Tel: (450) 562-0771 
www.gmfraser.com 
 
HANCO INTERNATIONAL 
Tel: (330) 456-4728 
www.hanco.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
OMICRON ELECTRONICS CORP. USA 
Tel: 1-800-omicron 
www.omicronusa.com 
 
OPAL-RT TECHNOLOGIES INC. 
Tel: (514) 935-2323 
www.opal-rt.com 
 
PCORE ELECTRIC COMPANY INC. 
Tel: (585) 768-1200 
www.pcoreelectric.com 
 
RTDS TECHNOLOGIES INC. 
Tel: (204) 989-9700 
www.rtds.com 
 
TEST EQUIPMENT - AERIAL LIFT 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
TEST EQUIPMENT - BATTERIES 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
STORAGE BATTERY SYSTEMS INC. 
Tel: (262) 703-5800 
www.sbsbattery.com 
 
TEST EQUIPMENT - BLANKET 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - CIRCUIT BREAKER 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 

MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
ZENSOL AUTOMATION INC. 
Tel: (514) 333-3488 X 226 
www.zensol.com 
 
TEST EQUIPMENT - CURRENT 
TRANSFORMER TESTERS 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
OMICRON ELECTRONICS CORP. USA 
Tel: 1-800-omicron 
www.omicronusa.com 
 
TEST EQUIPMENT - ELECTRIC TOOLS 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - ELECTRICAL 
COMRENT INTERNATIONAL LLC 
Tel: (410) 257-3000 
www.comrent.com 
 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEQAL INC. 
Tel: (450) 659-4500 
www.teqal.com 
 
TEST EQUIPMENT - FAULT 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - FIBER OPTIC 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - GLOVE 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - HIGH VOLTAGE 
HASTINGS FIBERGLASS PRODUCTS 
INC. 
Tel: (269) 945-9541 
www.hfgp.com 
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HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - HV IMPULSE 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - HV TEST SETS 
PORTABLE 
HASTINGS FIBERGLASS  
PRODUCTS INC. 
Tel: (269) 945-9541 
www.hfgp.com 
 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
RCC ELECTRONICS 
Tel: (905) 238-6848 
www.rcce.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - INSTRUMENT 
TRANSFORMER 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 

TEST EQUIPMENT - INSULATION 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - LIGHTNING 
ARRESTERS 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - LUMINAIRES AND 
BALLASTS 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - METER SOCKET 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - METER TEST 
BOARDS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - METER TEST SETS 
OMICRON ELECTRONICS CORP. USA 
Tel: 1-800-omicron 
www.omicronusa.com 
 
TEST EQUIPMENT - MICRO-
OHMMETER 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - MOISTURE 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - OIL 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 

TEST EQUIPMENT - RECLOSERS 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
ZENSOL AUTOMATION INC. 
Tel: (514) 333-3488 X 226 
www.zensol.com 
 
TEST EQUIPMENT - RELAY 
ENOSERV LLC. 
Tel: (918) 622-4530 
www.enoserv.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
NORAM-SMC INC. 
Tel: (918) 622-5725 
www.noramsmc.com 
 
OMICRON ELECTRONICS CORP. USA 
Tel: 1-800-omicron 
www.omicronusa.com 
 
RTDS TECHNOLOGIES INC. 
Tel: (204) 989-9700 
www.rtds.com 
 
TEST EQUIPMENT - RENTAL 
COMRENT INTERNATIONAL LLC 
Tel: (410) 257-3000 
www.comrent.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - SAFETY AND 
INSTRUMENTS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
888-687-3008 
www.brooksutility.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST EQUIPMENT - SLEEVE RUBBER 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TEST EQUIPMENT - TRANSFORMERS 
HIGH VOLTAGE INC. 
Tel: (518) 329-3275 
www.hvinc.com 
 
HIPOTRONICS INC. 
Tel: (845) 279-3644 
www.hipotronics.com 
 

HV TECHNOLOGIES INC. 
Tel: (703) 365-2330 
www.hvtechnologies.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
OMICRON ELECTRONICS CORP. USA 
Tel: 1-800-omicron 
www.omicronusa.com 
 
PHENIX TECHNOLOGIES INC. 
Tel: (301) 746-8118 
www.phenixtech.com 
 
RCC ELECTRONICS 
Tel: (905) 238-6848 
www.rcce.com 
 
ZENSOL AUTOMATION INC. 
Tel: (514) 333-3488 X 226 
www.zensol.com 
 
TEST EQUIPMENT - WATTMETER 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TEST SYSTEMS/COMPONENTS - HIGH 
VOLTAGE HIGH CURRENT HIGH 
POWER 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
THE VON CORPORATION 
Tel: (205) 788-2437 
www.voncorp.com 
 
TESTING - REGULATORS 
RTDS TECHNOLOGIES 
 INC. 
Tel: (204) 989-9700 
www.rtds.com 
 
TESTING - TRANSFORMERS LIQUID 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
WAUKESHA ELECTRIC SYSTEMS 
 INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TESTING & SALES OF PROTECTIVE 
EQUIPMENT - INSULATED 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TESTING INSTRUMENTATION 
HIGHLAND TECHNOLOGY 
 INC. 
Tel: (415) 551-1700 
www.highlandtechnology.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TESTING INSTRUMENTS - 
ELECTRONIC MEASURE 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TESTING SERVICES 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
RTDS TECHNOLOGIES INC. 
Tel: (204) 989-9700 
www.rtds.com 
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S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
TESTING SERVICES - BATTERIES 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TESTING SERVICES - CORONA 
LOCATING 
COMRENT INTERNATIONAL 
 LLC 
Tel: (410) 257-3000 
www.comrent.com 
 
TESTING SERVICES - ELECTRICAL 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TESTING SERVICES - OIL 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
THERMOCOUPLES 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
PYCO INC 
Tel: (215) 757-3704 
www.pyco.com 
 
THERMOGRAPHIC - EQUIPMENT 
SALES 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
THERMOMETERS - DIGITAL 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
THERMOMETERS - INFRARED 
LUMASENSE TECHNOLOGIES 
Tel: (408) 727-1600 
www.lumasenseinc.com 
 
THERMOSTATS - ELECTRONIC 
COMVERGE INC. 
Tel: (888) 565-5525 
www.comverge.com 
 
TOOLS 
FOREMOST MACHINERY 
CORPORATION 
Tel: (847) 272-7880 
www.foremostmachinery.com 
 
TOOLS - WIRE & CABLE 
CEMBRE INC. 
Tel: (732) 225-7415 
www.cembreinc.com 
 
HD SUPPLY UTILITIES 
Tel: (321) 228-6123 
www.hdsupply.com/utilities 
 
RIPLEY 
Tel: (860) 635-2200 
www.ripley-tools.com 
 
TOWER - TRELLIS AND TUBULAR 
LOCWELD INC. 
Tel: (450) 659-9661 
www.locweld.com 
 
PROMETEK INC. 
Tel: (418) 527-4445 
www.prometek.net 
 

THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWERS - ANTENNA 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWERS - EMERGENCY T & D 
SBB TOWERS 
Tel: (450) 473-4247 
www.sbb.ca 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWER SOLUTIONS INC. 
Tel: (905) 946-8789 
www.towersolutions.ca 
 
TOWERS - POLES 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
PROMETEK INC. 
Tel: (418) 527-4445 
www.prometek.net 
 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWER SOLUTIONS INC. 
Tel: (905) 946-8789 
www.towersolutions.ca 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
TOWERS - TELECOMMUNICATION 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWERS - WIRELESS 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWERS TRANSMISSION - RETROFIT 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
TOWER SOLUTIONS INC. 
Tel: (905) 946-8789 
www.towersolutions.ca 
 

TOWERS TRANSMISSION - STEEL 
DIS-TRAN 
Tel: (318) 448-0274 
www.distran.com 
 
FABRIMET INC. 
Tel: (819) 472-1164 
www.fabrimet.com 
 
LOCWELD INC. 
Tel: (450) 659-9661 
www.locweld.com 
 
ROHN PRODUCTS 
Tel: (309) 697-4400 
www.radiancorp.com 
 
SALAZ INC. 
Tel: (647) 435-4970 
www.salazinc.com 
 
SBB TOWERS 
Tel: (450) 473-4247 
www.sbb.ca 
 
THOMAS & BETTS - STEEL 
STRUCTURES DIVISION 
Tel: 1-877-2TB-MEYER 
www.meyersteelstructures.com 
 
VALMONT NEWMARK 
Tel: (205) 968-7200 
www.valmont-newmark.com 
 
TOWERS TRANSMISSION -  
WOOD LAMINATED 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
TOWERS TRANSMISSION -  
WOOD SOLID 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 
TRACKED VEHICLES 
ASPLUNDH TREE EXPERT CO. 
Tel: (800) 248-8733 
www.asplundh.com 
 
TRAINING 
BISMARCK STATE COLLEGE 
NATIONAL ENERGY CENTER OF 
EXCELLENCE 
Tel: (701) 224-2445 
www.bismarckstate.edu/energy 
 
BOLDER POWER ART CONCEPTS INC. 
Tel: (785) 764-8840 
bolder-power.com 
 
HIGH VOLTAGE SUPPLY 
Tel: (214) 637-4434 
www.highvoltagesupply.com 
 
TRAINING - CORONA 
CITI - CORONA INSPECTION 
TRAINING INSTITUTE 
Tel: 888-950 5557 
www.seeing-corona.com 
 
TRANSDUCERS - ELECTRIC 
FLEX-CORE DIV. 
Tel: (614) 889-6152 
www.flex-core.com 
 
TRANSFORMER - OIL 
PETRO CANADA 
Tel: 1-800-268-5850 
www.lubricants.petro-canada.ca 
 

TRANSFORMER - UNIT 
DISTRIBUTION SUBSTATIONS 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
TRANSFORMER - VACUUM DRY-OUT 
SYSTEMS 
WAUKESHA ELECTRIC SYSTEMS 
 INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TRANSFORMER MONITORING 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
INCON POWER RELIABILITY 
PRODUCTS 
Tel: (207) 283-0156  
1-800-872-3455 
www.incon.com 
 
MORGAN SCHAFFER SYSTEMS 
 INC. 
Tel: (514) 739-1967 
www.morganschaffer.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
TRANSFORMER COMPONENTS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
HEARTLAND SOLUTIONS INC. 
Tel: (800) 957-3493 
www.heartlandsolutionsinc.com 
 
HIGH VOLTAGE SUPPLY 
Tel: (214) 637-4434 
www.highvoltagesupply.com 
 
TRANSFORMER MOUNTING PADS 
CONCAST INC. 
Tel: (507) 732-4095 
www.concastinc.com 
 
TRANSFORMERS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
CIRCUIT BREAKER SALES CO. INC. 
Tel: (940) 665-4444 
www.cbsales.com 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
JSHP TRANSFORMER 
Tel: (408) 850-1416 
www.jshp.com 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
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PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
VIRGINIA TRANSFORMER CORP 
Tel: (540) 345-9892 
www.vatransformer.com 
 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com
 
TRANSFORMERS - AUTO 
TRANSFORMERS 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 

TRANSFORMERS - CONTROLS 
INDUCTIVE COMPONENTS  
MFG. INC. 
Tel: (513) 752-4731 
www.icmlinc.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
TRANSFORMERS - DISTRIBUTION 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - DISTRIBUTION 
PADMOUNTED 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 

DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - DISTRIBUTION 
POLE-TYPE 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - DISTRIBUTION 
 SUBSTATION-TYPE 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
BELYEA COMPANY INC. 
Tel: (610) 515-8775 
www.belyeapower.com 
 

DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
R. E. UPTEGRAFF MANUFACTURING 
Tel: (724) 887-7700 
www.uptegraff.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - DISTRIBUTION 
SUBSURFACE 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
TRANSFORMERS - DRY TYPE 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
ARTECHE 
Tel: (52)7737332034 
www.arteche.com 
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BELYEA COMPANY INC. 
Tel: (610) 515-8775 
www.belyeapower.com 
 
HAMMOND POWER SOLUTIONS INC. 
Tel: (519) 822-2441 
www.hammondpowersolutions.com 
 
TRANSFORMERS - FALL PROTECTION 
HAZ-MAT RESPONSE  
TECHNOLOGIES INC. 
Tel: (858) 274-4585 
www.rubberizer.com 
 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
TRANSFORMERS - FIELD REPAIRS 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TRANSFORMERS - FURNACE 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
TRANSFORMERS - GROUNDING 
MEGGER 
Tel: (214) 333-3201 
www.megger.com 
 
R. E. UPTEGRAFF MANUFACTURING 
Tel: (724) 887-7700 
www.uptegraff.com 
 
TRANSFORMERS - INSTRUMENT 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 

FLEX-CORE DIV. 
Tel: (614) 889-6152 
www.flex-core.com 
 
NXTPHASE T&D CORPORATION 
Tel: 604-215-9822 x 343 
www.nxtphase.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
TRANSFORMERS - INSTRUMENT 
CURRENT 
FLEX-CORE DIV. 
Tel: (614) 889-6152 
www.flex-core.com 
 
OHIO SEMITRONICS INC. 
Tel: (614) 777-1005  
1-800-537-0277 
www.ohiosemi.com 
 
POLYCAST INTERNATIONAL 
Tel: (204) 632-5428 
www.polycastinternational.com 
 
TRENCH LIMITED 
Tel: (416) 298-8108 
www.trenchgroup.com 
 
TRANSFORMERS - LARGE POWER 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
TRANSFORMERS - LARGE POWER  
10001 KVA AND LARGER 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TRANSFORMERS - LEAK SEALING 
SERVICES 
COLT ATLANTIC SERVICES 
Tel: (770) 831-8135  
(800) 229-2658 
www.coltonline.com 
 
TRANSFORMERS - MAINTENANCE/
REPAIRS 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TRANSFORMERS - MEDIUM &  
LARGE POWER 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 

AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
BELYEA COMPANY INC. 
Tel: (610) 515-8775 
www.belyeapower.com 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
T & R ELECTRIC SUPPLY COMPANY 
INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TRANSFORMERS - MOBILE 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
PAUWELS CANADA INC. 
Tel: (204) 452-7446  
1-800-665-9450 
www.pauwels.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - MONITORS 
AREVA T&D 
Tel: (484) 766-8100  
1-888-273-8283 
www.areva-td.com 
 
AREVA T&D CANADA INC. 
Tel: (450) 659-8921 
www.areva-td.com 
 
NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
TRANSFORMERS - NONFLAMMABLE 
LIQUID-FILLED 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - POWER 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
MOLONEY ELECTRIC INC. 
Tel: (416) 534-9226 
www.moloneytx.com 
 
SUPERPOWER INC. 
Tel: (518) 346-1414 
www.superpower-inc.com 
 

TMC TRANSFORMERS 
Tel: 00390331356080 
www.tmctransformers.com 
 
WAUKESHA ELECTRIC SYSTEMS INC. 
Tel: (800) 835-2732 
www.waukeshaelectric.com 
 
TRANSFORMERS - PROTECTION 
TPC TRANSFORMER PROTECTOR CORP. 
Tel: (281) 358-9900 
www.transproco.com 
 
TRANSFORMERS - REBUILD 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - REBUILDING AND 
REPAIR SERVICES 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
R. E. UPTEGRAFF MANUFACTURING 
Tel: (724) 887-7700 
www.uptegraff.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - RENTAL SERVICES 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - SMALL POWER 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
R. E. UPTEGRAFF MANUFACTURING 
Tel: (724) 887-7700 
www.uptegraff.com 
 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - SMALL POWER 
10000 KVA AND SMALLER 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - SPECIALTY 
ABB CANADA 
Tel: (514) 856-6266 
www.abb.ca 
 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
TRANSFORMERS - SPLITCORE 
FLEX-CORE DIV. 
Tel: (614) 889-6152 
www.flex-core.com 
 
SCHWEITZER ENGINEERING 
LABORATORIES INC. 
Tel: (509) 332-1890 
www.selinc.com 
 
TRANSFORMERS - TEST EQUIPMENT 
ADWEL INTERNATIONAL LTD. 
Tel: (416) 321-1988  
1-800-463-9371 
www.adwel.com C
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NEOPTIX FIBER OPTIC SENSORS 
Tel: (418) 687-2500 
www.neoptix.com 
 
TRANSFORMERS - USED REBUILT 
T & R ELECTRIC SUPPLY  
COMPANY INC. 
Tel: (605) 534-3555 
www.t-r.com 
 
TRANSFORMERS - VOLTAGE 
DELTA STAR INC. 
Tel: 1-800-368-3017 
www.deltastar.com 
 
TRANSMISSION - UNDERGROUND 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
TRANSMISSION AND DISTRIBUTION 
LINE 
HAMBY YOUNG 
Tel: (330) 562-8444  
(800) 726-8444 
www.hambyyoung.com 
 
TREE TRIMMING 
ASPLUNDH TREE EXPERT CO. 
Tel: (800) 248-8733 
www.asplundh.com 
 
HUGHES BROTHERS INC. 
Tel: (402) 643-2991 
www.hughesbros.com 
 

TREE TRIMMING EQUIPMENT 
ASPLUNDH TREE EXPERT CO. 
Tel: (800) 248-8733 
www.asplundh.com 
 
TRENCH - CONCRETE 
CONCAST INC. 
Tel: (507) 732-4095 
www.concastinc.com

U-V-W
UNDERGROUND CONSTRUCTION 
EQUIPMENT 
TT TECHNOLOGIES INC. 
Tel: (630) 851-8200 
www.tttechnologies.com 
 
UNIFORMS - FLAME RESISTANT 
BREATHABLE 
WESTEX INC. 
Tel: (773) 523-7000 
www.westexinc.com 
 
WORKRITE UNIFORM COMPANY 
Tel: (805) 483-0175  
1-800-521-1888 
www.workrite.com 
 
UNINTERRUPTIBLE POWER SUPPLIES 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
TRIPP LITE 
Tel: (450) 326-1852 
www.tripplite.com 
 

UPS SYSTEMS AND SUPPLIES 
S&C ELECTRIC COMPANY 
Tel: (773) 338-1000 
www.sandc.com 
 
UTILITY AUTOMATION 
ACLARA 
Tel: (800) 297-2728 
www.aclara.com 
 
OPEN SYSTEMS INTERNATIONAL INC. 
Tel: (763) 551-0559 
www.osii.com 
 
VIRELEC LTD. 
Tel: (905) 569-8030 
www.virelec.com 
 
VAR SYSTEMS - STATIC 
AMERICAN SUPERCONDUCTOR 
Tel: (978) 842-3454 
www.amsc.com 
 
VAULTS UNDERGROUND - 
CONCRETE 
CONCAST INC. 
Tel: (507) 732-4095 
www.concastinc.com 
 
VEGETATION MANAGEMENT 
ARBORMETRICS SOLUTIONS LTD 
Tel: (407) 339-1733  
(866) 685-1880 
www.arbormetricssolutions.com 
 
ASPLUNDH TREE EXPERT CO. 
Tel: (800) 248-8733 
www.asplundh.com 
 

DAVEY TREE EXPERT COMPANY (THE)  
Tel: (330) 673-9511  
1-800-447-1667 
www.davey.com 
 
JARRAFF INDUSTRIES 
Tel: (800) 767-7112 
www.jarraff.com 
 
VISUAL INSPECTION 
ARBORMETRICS SOLUTIONS LTD 
Tel: (407) 339-1733  
(866) 685-1880 
www.arbormetricssolutions.com 
 
WIRE - SEALS 
BROOKS UTILITY PRODUCTS GROUP 
Tel: (888) 687-3008  
www.brooksutility.com 
 
INNER-TITE CORP. 
Tel: (508) 829-6361 
www.inner-tite.com 
 
WIRE STEEL STRAND - GALVANIZED 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
WIRES AND CABLES - ELECTRICAL 
AMERICAN WIRE GROUP INC. 
Tel: (954) 455-3050  
(800) 342-7215 
www.buyawg.com 
 
NEXANS 
Tel: (905) 944-4300  
1-800-268-9473 
www.nexansenergy.com 
 
SUPERPOWER INC. 
Tel: (518) 346-1414 
www.superpower-inc.com 
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Aclara ..............................................................................www.aclaratech.com................................................
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American Wire Group Inc................................................www.buyawg.com...................................................
Areva T&D.......................................................................www.areva-td.com...................................................
Belyea Company Inc........................................................www.belyeapower.com............................................
Canadian Smart Grid........................................................www.strategyinstitute.com.......................................
Cigré Canada....................................................................www.cigre-canada.org.............................................
Circuit Breaker Conference...............................................www.circuitbreakerconference.com.........................
Comrent International LLC................................................www.comrent.com...................................................
Comverge Inc...................................................................www.comverge.com................................................
Elster Electricity LLC.........................................................www.elster.com........................................................
Flir Systems......................................................................www.goinfrared.com................................................
Garrettcom Inc.................................................................www.garrettcom.com...............................................
Golight Inc.......................................................................www.golight.com.....................................................
H&L Instruments...............................................................www.hlinstruments.com...........................................
Hamby Young...................................................................www.hambyyoung.com...........................................
Hartman Brink LLC...........................................................www.tnb.com..........................................................
Hastings Fiberglass Products Inc.......................................www.hfgp.com.........................................................
High Voltage Inc...............................................................www.hvinc.com.......................................................
Hipotronics Inc.................................................................www.hipotronics.com..............................................
Hughes Brothers Inc.........................................................www.hughesbros.com..............................................
Incon Power Reliability Products......................................www.incon.com.......................................................
Inner-Tite Corp.................................................................www.inner-tite.com..................................................
Megger.............................................................................www.megger.com....................................................
Neoptix Fiber Optic Sensors.............................................www.neoptix.com....................................................
Opal-RT Technologies Inc.................................................www.opal-rt.com.....................................................
Pauwels Canada Inc.........................................................www.pauwels.com...................................................
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