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With the New RUGGEDCOM R5G2488 Timing Functionality
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POWER POINTS

Smart Harvesting

By the time you read this column, | will

have already spent ten days tent camping at
Algonquin Park in Central Ontario with my son
and 13-year-old grandson.

41

The Apple-ization of Smart
Submeters

One of the quickest ways to raise the eyebrows
of today’s smart-phone wielding generation is
to show them a picture of earliest cell phones
from the 1980s.

14

THE GRID TRANSFORMATION
FORUM: Selecting an Online
Substation Inspection System

We are in discussion with Dr. Nand Singh the
founder of MinMax Technologies a Texas-based
software company delivering software-based
productivity tools for substation operations for
utilities with two or more substations.

24

GREEN OVATIONS

Green Button Implementation
Gains Momentum

Two big announcements in recent weeks
highlight the increased acceptance and
implementation of Green Button across the
energy sector.

29

FROM RESEARCH TO ACTION

Data Analytics and the ‘Little Data’
Challenge

According to INSIGHTSQUARED’s infographic
on data quality, poor data and lack of visibility
into data quality is the No. 1 reason for
project cost overruns, and the cost of ‘dirty’
data for US businesses exceeds $600 billion
dollars annually.

32

Natural Ester Fluids:

Flowing Into the Mainstream

Once viewed as a nice, niche product for
applications where environmental safety was
at a premium, a recent trend reveals more and
more power companies turning to natural ester
fluids as a transformer coolant and insulator
that delivers the operating efficiencies they
need to stay competitive.
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Operations maturity: Smart
management of smart grids

As a longtime utility ‘insider,” | know first-hand
the trials and tribulations of deploying and
managing a smart grid. Now, with the added
perspective of being a technology provider to
the industry, | can share my experiences and
lessons learned.

39

Managing a Mobile Workforce with
Virtualization

According to the Canadian Association of
Petroleum Producers (CAPP), Canada’s oil &
gas industry supports 550,000 jobs nationwide,
and the oil sands alone are forecasted to create
905,000 new jobs by 2035.

43

How Utilities Can Protect the Grid
against Potential Outages Due to
Extreme Weather Events

Over the past few decades, changes in
weather patterns due to climate change or
global warming have led to more extreme,
frequent, and costly weather events that have
included intense rains, ice storms, tornadoes,
floods, hurricanes, heat waves, droughts, and
wildfires.

47

BIGGER PICTURE

Electric Power Generation, Transmission,
and Distribution and Electrical Protective
Equipment Final Rule

Occupational Safety and Health
Administration’s (OSHA) recent revision of

the standard for electric power generation

and distribution and associated construction
will improve workplace safety and health

for workers involved in construction

and maintenance of all facets of power
distribution, including electric power
generation, transmission and distribution.

51

SECURITY SESSIONS

Smart Grid: The Showdown at Credibility,
Privacy and Security Gap

Smart meters are the devices at which
individual electric power consumers will
interact with utility suppliers on the proposed
American smart grid.

55

GUEST EDITORIAL 1

Latest Auto DR Platform
Empowers Customers

The new, highly-secure automated Demand
Response (DR) platform, OpenADR 2.0b,
opens up the next generation of markets for
DR and energy market program participants.

59

GUEST EDITORIAL 2

Advancing Work Rules in the
National Electrical Safety Code ®
Since the earliest installation of

electical power lines, the need to develop
comprehensive construction and maintenance
work rules was recognized as essential to
ensuring lineman safety.

ELECTRICENERGY T&aD MAGAZINE | JULY-AUGUST 2014 ISSUE



“Intelligent Video Monitoring
Solutions for Harsh Environments ”

systems with intelligence

SUBSTATION HARDENED VIDEO

MONITORING SOLUTIONS
Ay h X /_
i' New

.| AUTOMATED THERMAL MONITORING

2 -'.-'?'_-ﬂ'

D) ¢

FEATURES:

Remote monitoring of critical substation
components

Provide early warning of impending
equipment failures

Obtain temperature readouts of overheating
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temperatures
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Automated email notification
Substation hardened equipment
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Smart Harvesting

By the time you read this column, | will have already spent ten days tent camping at
Algonquin Park in Central Ontario with my son and 13-year-old grandson. This is one
of the most pristine and jaw-droppingly beautiful parts of this planet. | know because |
camped with my family there every summer for over ten years.

In those days, before online reservations became the norm, you would drive to one of
13 or 14 individual campgrounds accessible from the single highway that runs through
one corner of the park travelling some 56 kilometres gate to gate. Once at the chosen
campground, we would drive around looking for empty campsites. When one was
found, one of us three kids or my mum would hop out of the car and prepare to ‘repel
all borders’ by sitting on the supplied picnic table. This would happen throughout the
campground until we ran out of family members, which also included our springer
spaniel. Once the best site was determined my Dad would drive around and fetch us

if he could remember where each of us was. | don’t think we ever lost anyone for more
than half-an-hour. Sometimes we had to knock on outhouse doors because it had been a
long drive from Toronto.

Before we could set up the big cottage tent, Dad had us make rakes out of twigs and
branches and amidst some grumbling we swept the site to collect any trash that may
have been left behind. After camp was struck two or three weeks later, we all three of us
kids took up our arsenal of gear and again swept the plot clean. In his words, we could
always find the means to take out of the bush every single thing that we took in. That

is one of those ‘fondest memories’ | have of him and how he constantly instilled in us
an absolute and unequivocal love and respect for family and friends and for the natural
world and the life it gives us.

One of the amazing aspects of Algonquin Park is the nature trails. One would lead you
to a huge beaver dam, one to a long-since abandoned logging camp, and another would
take you up a steep escarpment to look out over an incredible natural landscape or the
mirror surface of a quiet lake. The smell of countless campfires from the valley below
was intoxicating. On the nature hikes in those days, dogs could be let off the leash once
you were a certain distance from the highway. We let our spaniel off her tether and she
ran like the wind through the undergrowth. At one point as we made our way up a steep
part of the path we heard a lot of commotion and crashing through the bush over the
rise and several people were yelling, “Bear, bear, it's a bear!” We immediately thought it
would get the dog or us and we too ran into the bush. As it turned out there was no bear
— just our black-and-white mutt nosing through the ground clutter. She was as surprised
as we with the carry-on.

Once nestled safely in our sleeping bags at day’s end, we often heard the timber wolves
howling in the blackness of the night. By the way their sound carried and from the chill
running down our spines we swore the pack was gathering just on the other side of the

tent flap.
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I'm sure we all know someone, if not ourselves, who

have succeeded in maximizing living as close to nature
as possible. | have friends who winterized their 24 foot
by 36 foot cottage located about 190 kilometres north

of Toronto right on the shores of a beautiful quiet river to
make a permanent home. When the couple decided to
increase their living space, they lifted the entire structure
ten feet in the air on house-jacks, poured an eight-inch-
thick floating concrete slab below it and constructed

a natural log structure under the full dimension. They
dovetailed each 12 inch by 12 inch pine timber and
chinked every void by hand, learning as they went

along. The entire new first floor was kept cosy in even

the severest winter weather by a closed wood-fired heat
stove. A wood-burning fireplace did the same for what
became the second level. They invested in a government-
controlled wood lot not far from home, which meant
their heat bill every winter was a pittance and no fossil
fuels per se were burned. Solar panels provided much

of the joy to the house. The other beauty is that they
could cut and/or remove only naturally felled trees and
ones designated as sustainable by the Ministry of Natural
Resources. Most things in their home were hand-made

— cupboards with stained-glass fronts, backs and sides;
chairs with huge soft inviting pillows; book cases; bed
frames — you get the picture. As a hobby, employing
ancient methods, my friends made a birch-bark canoe.
To my surprise, the damned thing actually floated and we
spent many lazy hours on the river in it.

They were both Scandinavian, right down to their
Siberian Husky, and I'll not soon forget visiting in the
early winter and being greeted by the scent emanating
from a cauldron full of soup-fixins’ gently bubbling away
on the heat stove. At some point during each day we
would sweat it out in their sauna. Then, red hot skin and
all we would walk out five metres to the river’'s edge and
plunge naked into the frigid water. What luxury!

My son has close friends who design and build houses
from bales of straw, which is the waste product from
wheat/grain. It is a totally renewable agricultural by-
product that has a positive impact on the environment
as well as farming communities. These houses require
half as much timber and can be heated and cooled for
25 percent to 50 percent less than other conventional
methods meaning the atmosphere doesn’t have to
absorb so much fossil fuel exhaust. Unlike manufactured
insulation, straw bales are natural and do not emit

toxic gases that can lead to health problems. The walls
actually breathe for real therefore condensation becomes
negligible reducing the chance of mould forming. On top
of that, straw actually has a better fire rating than foam
insulation — foam will quickly burst into flames while
straw simply smolders thereby allowing more time for
escape and far less toxic smoke filling the space.

My son-in-law is a registered trapper with the government
of Canada. He is often called in to clean up messes
created by non-thinking people that overhunt or destroy
the habitat of a particular animal species. This makes
room for alien species to move in and totally disrupt

the natural balance. He was recently sent to British
Columbia for the unpleasant task of culling hundreds

of exotic ducks from an area that were preventing the
native ducks from re-emerging once they were declared
endangered. | must say that he would rather not have to
perform such tasks.

What I'm driving at is why so many people want to enjoy
the very world that gives them pleasure yet continue to
put nature’s head on the chopping block by contributing
to, or who are loath to accept, global warming and
climate change. | don’t know for sure where it comes
from. All | know is that it's here and the clock is ticking.
| often think of the words of the character Andy Dufresne
from the movie Shawshank Redemption — ‘are we really
that obtuse?’

We seem to think there’s plenty of time to deal with
problems and I'm going to finish with the words of Tom
Rand, fellow Torontonian and author, climate advocate,
senior advisor at the MaRS Discovery District as well as
managing partner of the privately-backed $30-million
MaRS CleanTech Fund. He is also the developer of
Planet Traveler, a low-carbon hotel project in our fair city:

The battle to save the planet started out well enough.
When U.K. prime minister Margaret Thatcher addressed
the United Nations General Assembly in November
1989, there could not have been a much more credible
advocate for strong action on climate disruption. The
world seemed poised to act, and leading the charge was
none other than the Iron Lady herself — champion of

the free market, military hawk, and good friend of U.S.
president Ronald Reagan. Fast-forward twenty years.
Today, an outpouring of climate scepticism is required to
establish bona fide conservative credentials. From former
U.S. Governor Mitt Romney (Massachusetts) to former
governor and vice presidential candidate Sarah Palin
(Alaska) and from Fox News to the American Enterprise
Institute, neoconservatives have somehow positioned

a scientifically illiterate denial of climate disruption

into the national debate. Even when the problem is
acknowledged, it's played down as more of a nuisance
than a threat. What on earth happened?!

! Rand, Tom. Waking the Frog: Solutions for our Climate Change Paralysis. Toronto: ECW Press, 2014
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Hot Line Tools & Equipment
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Well Grounded

When it comes to safe, dependable hot line tools
and equipment - we deliver.

* Grounding Clamp
These bronze and aluminum clamps meet ASTM FB5S standards for safety and are perfect for
grounding distribution lines, transmission lines, substation equipment, underground systems, and
industrial circuits

* Truck Grounding Reel

Itis reel offers a rugged design for long life, easy storage, a quick and reliable grounding method.

* Grounding Mat

Mat provides waorkers with an equal potential zone for multiple grounding applications

Learn More!
hfgpgrounding.com/ee
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View our online catalog at hfgp.com.
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Siemens successfully
installs third HVDC
platform in the North
Sea for TenneT

Major milestone for German
offshore grid expansion
Siemens has completed
installation of the
offshore platform for
the direct-current
connection
HelWin2.
Working under
contract from the
German-Dutch grid
operator TenneT, Siemens
has thus achieved a decisive
milestone of the German grid
connection projects. ‘We have now
installed three high-tech platforms for
TenneT in the North Sea. The HelWin2 project
is now in the homestretch to begin operation in the
coming year,” says Jan Mrosik, CEO of the Power Transmission
and Smart Grid Divisions of Siemens AG. ‘We have achieved
one more major interim milestone, and are step by step
accomplishing the German government’s offshore expansion
goals’, says Lex Hartman, member of TenneT’s executive board.

y
7,
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The newly installed HelWin2 platform lies 35 km north of the
island after which it was named, Heligoland, directly adjacent
to the HelWin1 platform Siemens successfully erected earlier in
August 2013. Earlier this year in April Siemens already erected
the BorWin2 platform off the coast of Borkum.

All told, Siemens builds five North Sea grid connections for
TenneT. The first four are to begin commercial operation
successively over the second half of 2014 and the first half of
2015, and in sum total provide transmission capacity of over
2.9 gigawatts. The fifth connection recently ordered this year,
BorWin3, is to be ready for operation in 2019.

Using the Siemens technology installed on the platforms,
the alternating current power generated by the wind turbines
is transformed into direct current for efficient transmission
to the mainland. At the associated land-based stations,

the electricity generated by the connected wind farms is
converted back into the alternating current power required
for feeding into the transmission grid. Thanks to Siemens’
low-loss high-voltage direct current (HVDC) technology,
transmission losses are less than four percent. The platforms
are designed to operate for decades in the rough North Sea
conditions, and are fully automated.

The HelWin2 platform was constructed and installed by
Heerema. The marine and land-based cabling were supplied and
laid by the cable specialist Prysmian Group.

HVDC solutions and the associated service activities are part
of Siemens’ Environmental Portfolio. Around 43 percent of
the company’s revenues are generated by green products and
solutions. That makes Siemens one of the world’s leading
providers of eco-friendly technology.

BC Hydro smart meters help
customers save via MyHydro

At $100 M under budget, smart meters enable new
conservation tools for customers

Using MyHydro electricity tracking tools online, Guy Lynch
discovered that washing and drying a load of towels and a
load of jeans doubled the daily electrical use at his home.

So Lynch started drying much of his laundry on a drying rack
and, along with other changes, he has reduced his electricity
use by more than 30%.

Elizabeth Morse had a similar experience, discovering via
MyHydro’s home comparison feature that her home was
using roughly twice the electricity of similar homes in her
area. After a few do-it-yourself changes to the way her
family uses electricity, she cut her electricity costs by 41%
in a month.

The installation of smart meters at homes and businesses
across B.C., an initiative that is about $100 million under
budget, enabled the development of MyHydro. And MyHydro
has inspired a new wave of Power Smart British Columbians.

Ninety-nine per cent of BC Hydro customers now have a new,
modern meter installed on their property. And as a direct
result, there are now more than 720,000 British Columbians
who actively use MyHydro to track their electricity use and
find new ways to save energy and money.

This past winter, BC Hydro customers logged in to view
MyHydro tracking tool pages on bchydro.com more than 1.2
million times, including over 100,000 who checked to see
how their home electricity usage compared to that at similar
homes in the area.

“Facing up to our wasteful energy usage was a humbling
experience, but at least we were closer to a happy ending,”
wrote Morse in a blog post on bchydro.com.

That happy ending could include lower monthly bills, plus
a $75 Team Power Smart reward cheque from BC Hydro
if her family can deliver savings of 10% or more over a
12-month period.

Smart meters not just about energy savings

Once completed, a modernized BC Hydro electricity grid

will not only provide new tools to help customers, including

businesses, to save money. Smart meters will also:

e Help lower costs and improve service

e |dentify and help us reduce electricity loss across the
system, including from theft of power

e Automatically detect power outages

More than 99 per cent of customers have smart meters and
are enjoying benefits such as access to MyHydro electricity
tracking.



STRIKE THE RIGHT BALANCE
BETWEEN MAINTENANCE AND MONITORING

To maximize the operating life of your high-voltage power equipment, you need
to choose the proper balance between preventative maintenance and condition-
based monitoring. Too much of either results in excessive costs. Too little can
force an emergency response when equipment problems arise.

The key is to focus on the right balance of services and achieve your
“Optimal Maintenance State”. .. high reliability at lowest possible cost.

S&C's Asset Management Services leverages a century of experience to provide
the right balance of routine maintenance, remote monitoring, parts support, field
service, and emergency response to deliver a total maintenance solution for your
power system.

The results are fewer outages, the extension of equipment operating life, and Scan this code now on
i ok . . your smartphone or
emergency response when you need it most. The value is peace of mind. e e
- about our remote
Find out more at sandc.com/balance monitoring services.
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PG&E Signs On to New White House
Initiative, Announces Actions to Help
Small Business Partners Grow and

Prosper

Pacific Gas and Electric Company (PG&E) has pledged to help
small business suppliers grow by taking active steps to speed up
payments for goods and services and promote better access to
financing. The company’s commitment came as it signed on to
a new White House effort known as the Small Business Supplier
Financing Initiative. President Barack Obama announced the
initiative at a White House meeting which included PG&E
Senior Vice President and Chief Customer Officer Helen Burt.

Companies participating in the Small Business Supplier
Financing Initiative are committing to help small businesses
succeed in three ways:

1. Providing a Working Capital Solution to Small Business
SuppliersCompanies will take active steps to lower the
working capital cost of small business suppliers by paying
them faster to reduce their capital needs or facilitating
access to financing at a lower cost.

2. Sharing Best PracticesCompanies will highlight tangible
outcomes from their own efforts, provide visibility into their
actions and promote key learnings and results.

3. Implementing a Win-Win SolutionCompanies will carry
out this pledge while minimizing new administrative or
operational burdens.

“We rely on our partnerships with small businesses to

help us provide safe, reliable and affordable energy for our
customers,” said PG&E Chairman and CEO Tony Earley. “Small
businesses are the economic engines of our service area. Their
growth not only helps us be successful, but also creates more
local employment opportunities. We're excited to commit

our support for President Obama’s Small Business Supplier
Financing Initiative.”

The commitment is the latest step in PG&E'’s ongoing efforts to
help small businesses and local economies thrive in its service
area. Over the past year, the company has created a special
economic development rate aimed at helping businesses stay
local, continued to provide assistance through its extensive
energy efficiency programs and achieved record results in its
supplier diversity spending, much of which goes to small and
mid-size firms.

“The backbone of our supplier diversity program has been our
relationships with small business suppliers,” said PG&E Senior
Vice President of Safety and Shared Services Desmond Bell.
“Our commitment to promoting a diverse and robust supply
chain has made our program one of best in the country. These
partnerships have helped us achieve our goals. President
Obama’s Small Business Supplier Financing Initiative will help
strengthen our supply chain and invigorate the economy.”

An example of a PG&E supplier that stands to benefit from the
utility’s new commitment is Agile Sourcing Partners, Inc. - a
Southern California-based enterprise with offices in the San
Francisco suburb of Benicia. Agile supports utilities, suppliers
and manufacturers in the gas and electric industry by providing
sourcing and material supply solutions. Agile was founded in
2006 by a Hispanic woman.

“PG&E has understood paying smaller suppliers quickly allows
them to operate more efficiently and deliver the best value and
service,” said Agile Founder and CEO Maria Bastian Thompson,

who accompanied Burt to the White House. “In Agile’s first
engagement with PG&E, they extended 15-day payment terms
to ensure there was no cash gap with our sub-suppliers. As a
result, we hired an administrator to manage the engagement
and were able to offer similar payment terms to our 70 sub-
suppliers, most of whom are small businesses themselves that
also greatly need quick payment for their services.

“The Small Business Supplier Financing Initiative will allow
small enterprises to work more autonomously and rely less on
traditional mechanisms such as bank loans and lines of credit,”
added Thompson. “Alleviating some of the challenges and
expenses of gaining access to capital allows small businesses to
better serve their large customers.”

PG&E’s commitment to supplier diversity has resulted in an
11-year trend of consecutive year-over-year growth in diverse
spending. In 2013, PG&E spent $2.3 billion with diverse
suppliers, accounting for 42.1 percent of its total procurement
budget and an increase of $265.2 million from 2012.

PG&E’s Supplier Diversity program has received additional

honors in 2014:

e On May 21, PG&E Director of Supplier Diversity and
Sustainability Joan Kerr received the first Corporate
Trailblazer Award from the National Minority Supplier
Development Council.

e |n April, PG&E was named as the top utility in the nation for
diversity by Diversitylnc.

e |n March, PG&E was selected as one of 2014’s “Top-50
Organizations for Multicultural Business Opportunities”
by DiversityBusiness.com. The company also made the
Women'’s Business Enterprise National Council’s 2013
list of “America’s Top Corporations for Women’s Business
Enterprises.”

PG&E'’s Supplier Diversity website contains more information
about the program. The site also provides details on how to
become a certified diverse supplier.

MidAmerican Energy Takes Steps to
Combat Copper Wire Theft

MidAmerican Energy Company has launched a program
designed to combat copper wire theft in the Fort Dodge area.

To deter thieves from cutting perimeter fencing at its facilities
and stealing copper grounding wire, every MidAmerican Energy
substation in the area has painted the wire a bright yellow
color. Metal recyclers are being asked to contact local law
enforcement immediately if they suspect an unauthorized
attempt to sell the yellow-painted copper wire.

‘This criminal activity results in thousands of dollars in damage
to our facilities and can potentially disrupt electrical service
and cause severe injury to MidAmerican Energy personnel,’ said
David Hempen, manager of business continuity and security
investigations. ‘The bright yellow color will help recyclers and
law enforcement officials quickly and easily identify copper wire
that belongs to MidAmerican Energy.’

To help protect all customers and personnel from the negative
effects of copper theft, MidAmerican Energy plans to expand
the deterrence program throughout its service territory.



These Utilities Bought

New thermal -”';'."i_‘;‘-

=3¢ Find out who, what & why Sl
%4 at www.flir.com/energytd ek

—

oruR

orld's Sixth Sen



Investment in Plainview-Area Power
Facilities Surging

New Xcel Energy substations, power lines being constructed
for $106.7 million

Strong agricultural demand and general economic growth in

the Texas South Plains region centered on Plainview, Texas, has
triggered a series of high-value capital improvement projects on the
Xcel Energy system that will boost the reliability and capacity of the
regional power grid.

As part of its Power for the Plains capital expansion, Xcel Energy
is investing $106.7 million in new substations and high-voltage
transmission lines in Hale, Castro, Parmer, Swisher, Bailey and
Lamb counties that should be mostly completed by year’s end.

‘We continue to see strong agricultural demand as farmers and
ranchers demand more electric power for irrigation purposes in

this area,’ said David Hudson, president and CEO of Southwestern
Public Service Company, an Xcel Energy company. ‘Our transmission
and distribution system is much like our system of highways and
city streets. As traffic increases - in our case, electricity demand -
we have to update and expand the lines that transport power to a
growing customer base.’

The Plainview-area growth follows the trend of growth Xcel Energy
is experiencing in almost all of its Texas-New Mexico service area,
which covers most of the Panhandle-South Plains regions in Texas
and the eastern and southeastern counties of New Mexico. In that
area, Xcel Energy is investing more than $3 billion to build or
upgrade power plants, power lines and substations.

‘This is a historic growth cycle for us and our communities, and the
investments we make today will help build the economies of our
communities for years to come,” Hudson said.

In the Plainview area, Xcel Energy has built two new substations
and has completed or is constructing several new transmission lines.
These projects include:

e The new Newhart Substation five miles northeast of Hart, Texas
A new 115-kilovolt line 18 miles in length connecting Newhart
Substation to Kress Substation near Kress, Texas

e A new 115-kilovolt line 24 miles in length connecting Newhart
Substation to Castro Substation, located about five miles
southwest of Dimmitt, Texas

e The new Kiser Substation northeast of Plainview

e A new 115-kilovolt line 8.7 miles in length connecting Kiser
Substation to Cox Substation, located east of Plainview

Projects now under construction or being planned include:

e A new 115-kilovolt transmission line from Newhart to the Hart
Industrial and Lamton substations in Castro and Lamb counties,
respectively

e A new 230-kilovolt transmission line from Newhart to Swisher
County Substation

e A new 115-kilovolt transmission line connecting Kiser Substation
to Kress Substation

In addition to these substation and transmission investments, Xcel
Energy is investing in new and upgraded distribution lines that
deliver power directly to homes, farms and businesses in the region.

All the Plainview-area projects were identified as critical
improvements in studies by the Southwest Power Pool, the regional
transmission organization responsible for grid reliability across
portions of eight south-central states, including the Xcel Energy
Texas-New Mexico service area.

Western Administrator Approves
Regional Transmission Organization
Membership

Upper Great Plains Region approved to join Southwest

Power Pool

Western’s Administrator Mark Gabriel approved and directed
Western’s Upper Great Plains Region to take the necessary actions
to accomplish full membership with the Southwest Power Pool.

In signing the decision Gabriel said, ‘Western manages our
assets, $4 billion strong, to ensure they are deployed wisely

for our customers and for the nation to keep the power

flowing safely and reliably to more than 40 million Americans.
Effectively managing our resources is central to our success. Our
comprehensive and rigorous Alternative Operations Study showed
joining the Southwest Power Pool supports our Mission to
market and deliver clean, renewable, reliable, cost-based federal
hydroelectric power and related services yielding significant
economic benefits under the unique circumstances in the Upper
Great Plains. This business-based decision is in concert with our
Vision and our Strategic Roadmap 2024, helping us keep costs
low and efficiently serving our customers in the Upper Great
Plains Region. We are extremely pleased with the process, spirit
of cooperation and consideration by all of the SPP staff and
members in helping us make this decision.’

Western’s Upper Great Plains Regional Manager Robert Harris
added, ‘Due to the unique marketing and transmission footprint
and the growth of organized markets around Western's Upper Great
Plains Region, we have faced increasing constraints and costs

to reliably deliver low-cost, cost-based, hydro power to our firm
power customers. We particularly appreciate the involvement and
support of our customers in the process to reach this decision as
well as the significant work by SPP, its members, committees and
staff. SPP’s dedication and tenacity to find solutions benefiting
all members is apparent. We look forward to being full and active
participants in SPP.’

The approval is contingent upon Federal Energy Regulatory
Commission approval of the SPP tariff changes without significant
modification to the negotiated provisions that allow Western to
ensure compliance with statutory and regulatory requirements
and continue to provide reliable, cost-based hydropower to its
customers consistent with sound business principles. SPP’s tariff
changes are expected to be filed in early August. Implementation
will begin on a concurrent track, with full membership anticipated
by October 2015.

The Upper Great Plains Region markets Pick-Sloan Missouri
Basin-Eastern Division power and energy to preference customers
in Montana east of the Continental Divide, North Dakota, South
Dakota, western Minnesota and lowa and eastern Nebraska.
Western operates the Integrated Transmission System, which

is owned by Western, Basin Electric Power Cooperative, and
Heartland Consumers Power District.

The Upper Great Plains Region and the other IS owners

have studied several forms of potential regional transmission
organization participation since the 1990s. Beginning in 2001,
the IS participants began to evaluate potential options of joining
SPP, joining the Midcontinent Independent System Operator,

or continuing operations on a stand-alone basis. These studies
identified the option to join SPP as having the most benefit and
the least risk.
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We are in discussion with Dr. Nand Singh the founder of
MinMax Technologies a Texas-based software company
delivering software-based productivity tools for substation
operations for utilities with two or more substations. Joining
Dr. Singh is Doug Evans, electrical engineer with the

Texas City of Weatherford. He is highly experienced and
knowledgeable about substation assets and their operation.

EET&D: Howcana utility manager know if they are getting
a quality inspection system?

As a substation manager who is researching and
considering the implementation of an on-line substation
inspection system and asset manager for his utility operation,
you need to know what differentiates an adequate system from
a superior one. The following tips will guide and help in the
selection of an on-line substation maintenance system for
your utility.

First and foremost, any quality substation asset management
system must be inspector friendly. The system must allow the
users to operate in a logical and intuitive fashion; otherwise
most of its benefits will go unrealized.

As a duly nominated and accredited D.0.U.G. (Dumb
Old Utility Guy) | can recall the many trade magazine articles
and discussions of a few years ago which promoted R.C.M.
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Selecting an Online Substation

Inspection System
'jf F

(Reliability Centered Maintenance) and C.B.M. (Condition
Based Management) schemes. We don’t see these terms
bandied about much anymore, but we yet tend to

feel some guilt and lack of thrift if we haven't implemented
these systems.

It was always apparent, even to us unsophisticated DOUGs
that for acronym-based maintenance to be effective, one would
incur a large data handling and computational overhead,

as well as a need for very sophisticated help to analyze the
accumulated data. There also seems to be some truth to the
DOUG suspicion that the complex and highly interacting and
circumstantial upstream and downstream environments in
which substation equipment lives and dies makes recognizable
precursors to failure less recognizable and predictive than in
the industries that fostered RCM and CBM.

The fundamental realization that seems to have negated the
need to employ such needlessly sophisticated tools stems
from the requirement for regular, in-depth, and consistent
inspections of the substation equipment for the RCM and CBM
programs to work. It has been observed that the inspection
component alone seems to work as well as the full-blown
system. | suggest that this is because the human brain is a
pattern recognition machine far superior to any present-day
silicon system. There is a growing recognition that effective
man-machine interaction occurs when each half of the overall
process is focused on what it does best.
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EET&D: po you suggest a particular method when selecting
a system?

Singh: The utility should always consider the following:

e How was the system created?

e Who played the key roles in the design and development of the
system?

The system should be a complete substation-centric asset
management system, not just an add-on or a distilled down sub-
system of some larger application. Further, it should not be piggy-
backed onto an existing product by the vendor.

Substation engineers along with software developers with extensive
knowledge in the field of electric power delivery are truly the
professionals most qualified to design a system that meets the
needs of the substation inspectors and managers. The most
reliable and efficient system would be the one that is jointly
designed and developed by experienced software engineers,
electrical utility managers, and experienced technical inspectors.

Evans: For the human, that skill set is multi-mode sensing and
pattern recognition; for the computer it lies in recording, storing,
retrieving, and presenting the information needed to support the
human half. If we create a computer tool that facilitates the above
data handling tasks to allow the human end of the partnership to
practice its unconscious pattern recognition wizardry, we can then
easily implement a periodic inspection program. This can simply,
cheaply, and nonetheless effectively guide people to deploy the full
array of senses to equipment specifics at appropriate times to feel
out the underlying patterns that suggest problems.

A software tool that enables an enlightened and human-centric
inspection plan thus allows an easily implementable means to
assuage any guilt we might be feeling as a DOUG in being unable
to have what we might have previously been led to believe is best
practice for substation maintenance planning. If we are able, using
easily-administered routine inspections to achieve credible results
without the need for NASA-level resources, there is no rationale for
guilt in opting for the simple over the arcane.

Even more significantly, the availability of a simple and easily
administered software tool to organize and guide personnel through
a competent inspection process allows DOUGs to shed another
prominent source of guilt. A Utility that does not perform any type
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of proactive inspection and pre-failure maintenance is often viewed
poorly by insurers, regulators, its customers, and by the public,
and creates discomfort for said DOUGs. The lack of a systematic
program to make itself aware of the status of substation equipment
and facilities can be seen as irresponsible and can drive liability
and judgment issues for that utility.

EET&D: po you need to seek out a particular type of system?

Singh: You should determine if the system was developed
specifically for the Electric Power Delivery Industry.

Creating a software solution for one industry based on a design
pattern from another industry often misses the mark. For example,
a system that was originally developed for the Oil & Gas industry
may not accommodate the different terminologies, inspection
questions, frequency of inspections, types of work orders, NERC
and other regulatory requirements, cyber security, and proper
nameplate data fields for T&D types of equipment. Further, to

fit your operation, the software should be user configurable and
customizable without vendor participation. If the system advertises
to work equally well for multiple industries, be skeptical.

EET&D: How in-depth must the utility’s investigation be?

Singh: The major question to ask is, “Does the system fit your
substation and distribution operations?”

The purpose of performing substation inspections is to increase
asset reliability, reduce cost of repairs, and improve safety of
personnel and property. The system should allow users to realize
such benefits by performing prompted, scheduled, unscheduled,
and Work Order-based maintenance in both energized and de-
energized states. Both supervisors and inspectors should be

able to easily retrieve desired inspection records for any of their
substations, inspectors, and time periods using pre-defined reports
or dashboards that can be used to support regulatory audits,
substation health, and other operational metrics.

The system must maintain a high degree of integrity by keeping
all its data, inspection records, test information, manuals,
drawings, and pertinent notes at one location, which is accessible
from anywhere, at any time from a device that is easy to use by
inspectors.



Reducing SF6
gas emissions
is not so hard
after all.

Why Install SF&-insulated switchgear If you don't have to?

Elastimold

Elastimald

NHomas & Betts, Your bast conmnection for innovative scolutions,

wWww. B, Gom Thomas&Betts

& Member ol the BEB Erowp



EET&D: There must be explicit questions to ask.

Singh: Certainly one of the first parameters to determine is if the
system is scalable and extensible for your size operation?

Every utility is different, each with its own unique policies,
schedules, and asset management terminologies, and regulatory
requirements. There are no one-size-that-fits-all systems. Make sure
the inspection software will scale to accommodate your utility’s
specific requirements and terminologies without additional costs.

Depending on the geographic area of your operation, you may not
have internet accessibility at or near some of the substations.

To avoid any paper-based dual data collection, make sure the
inspection system can operate in off-line mode and sync up instantly
with the main data when the inspector returns to an internet zone.

EET&D: Given the desirability to have software to guide
people through substation (or any other equipment or facilities,
for that matter) inspections, what core attributes should that
software possess?

Evans: 1 would suggest that the inspection tool should:

e Be capable of displaying the specific questions that are to be
answered for a given type and or instance of equipment

e Allow different inspection frequencies and offsets to be able to
spread out less common and or more time-consuming tasks over
several inspection cycles

e Be editable so that questions can be customized for specific
equipment instances

e Explicitly list each location, equipment item, and question to
be inspected

e Provide a verification of when and who each question was
answered, and to create an indelible and attestable record of
the inspection results which can be supplied to regulators or
litigators if so required

e Provide a standardized but nonetheless editable list of answers
to ease sorting and finding results

e Permit recording specific answers, numbers, or comments
as needed

e Be easily modified as equipment is added or changed

e Provide adequate question specificity to allow non-specialists
to understand and answer questions

e Provide a checklist for all inspection items that are to be
examined in a given interval, and provide visual feedback to
the user as to which substations, equipment items, or detail
questions remain to be addressed
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Be able to automatically create inspection plans for a given

instance that include all inspections needed in that interval

e Run on hand-held devices within the substation to eliminate
paper notes and subsequent transfer to file

e Provide data sorting, viewing, displaying, reporting, and exporting
facilities so that generated records are widely available and
usable

e Provide the inspector ready access to previous recorded results to

facilitate on-site pattern-recognition

EET&D: vour job doesn’t end after the initial sale and
installation are made. Where do you go from there?

Singh: Next to determining what system will suit your needs best,
the most important thing to know is what type of customer support
the software vendor can provide.

The vendor must offer customer support during the hours of your
operation. Make sure that support team has software professionals
who have the domain knowledge of substation inspections,
regulatory requirements, and its major maintenance operations.

Be sure to ask for references and ask how many utilities are
currently using the vendor’s system. Check multiple references to
see how satisfied others are with the product and with the customer
service. If there is any hesitation about providing references, look
elsewhere.

Evans: Many other desirable features can be added to this list;
it would be nice to be able to store equipment-related documents
and photos, to be able to back up the questions with explanations
or instructions where needed, to be able to create follow-up work
ticklers, or to automatically send e-mails for worrisome results,
and so on.

These basic needs define a software tool that can be organized to
prompt inspectors to perform inspections of specified locations and
equipment, and to answer defined questions when doing so. The
tool must be infinitely flexible, but yet must present inspection tasks
and result in a standardized way. As an example, power transformers
may be an equipment type that offers a list of a couple of dozen
questions; not all will apply to all units however. If a standard
question asks the inspector to look over the oil pump, and the
particular unit doesn’t have one, we would be in jeopardy of our field
inspectors accusing us of being DOUGs. So we need to be able to
start with a comprehensive question list, and whittle down to those
appropriate to the given instance.
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The inspection plan must be detailed enough that any item
which is to be inspected is explicitly listed; to be able to attest
that an item was in fact inspected it must be named along with
the questions asked about that item. There are obviously many
items that make up a substation, but because many of these
items can be included in the equipment types, it isn’t necessary
to laboriously enumerate each item. Going back to our power
transformer example, if we want the high and low side bushing
oil levels to be checked, we can include it as a specific question
for the power transformer equipment type, and every time a
transformer is listed, the bushing oil level question will follow.

EET&D: Are there any pitfalls to watch out for?

Evans: one constant constraint in attempting to sort any
human-derived data set is that different people answer the

same question with different terminology. If one asks about the
condition of a transformer control cabinet, one may say ‘OK,’ the
next ‘Good,” and the next ‘Okay.” These answers are difficult to
parse and compare. The software tool described should have a
standardized answer list from which selected answers to a specific
question are in a drop-down list. The control cabinet answers
may thus be constrained to ‘Good,” Bad,” or ‘Out of Service.’
Comments can amplify the meaning of answers, but the answers
will nonetheless be sortable.

Singh: Editing questions and answers to become specific and
direct provides a profound corollary benefit: Once the question
is clearly written out, it becomes understandable enough that
workers other than trained and specialized substation folks

can understand and reliably answer the inspection questions.
Utilities that make use of non-specialized personnel to perform
substation inspections will find that the explicit questions and
the comprehensive list of targets to inspect allow the inspection
software tool to perform much of the guidance and training
needed to obtain a competent inspection. It is important to
understand that the forced brevity required of printed inspection
forms and checklists precludes the level of detail needed to
provide this guidance.

EET&D: once installed, how complex do inspections
become?

Singh: Not every component of a substation requires the same
frequency of inspection. Equipment with a major impact on
customer service such as line relays or high capital cost such as
transformers warrant more frequent checks than do relatively slow
deteriorating items such as paint on junction boxes or cabinets.
Public responsibility items like walking the fence line looking for
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gaps for kids to crawl under or for detached ground wires are not
generally an every-session inspection, but nonetheless it is vital

to ensure that this task does get done. The software tool must

be capable of having selectable inspection frequencies so that it
doesn’t become expedient to inspect every single thing every single
time just to ensure that the low-frequency items don’t get skipped.

Evans: without prompting, humans fall into a routine. An
individual sent out to perform a substation inspection without
effective on-site guidance will sense a few things, record a few
things, and then move on. To make use of the innate pattern-
recognition abilities of the human processing system, the
inspector needs to be reminded to look at and become aware of
as much of the environment as possible. We may no longer (or at
least usually) be using this talent to look for sabre-toothed tigers
in the weeds, but it is the same set of abilities at work. By using
a software tool to prompt the user to look at the many and varied
inspection points we've noted, we hope to more fully engage the
inspector with the environment of that substation, and better
sense the sabre-toothed LTC failures lurking therein.

Because innate pattern-recognition is subconscious and
inexplicable to the conscious mind, the awareness that something
isn't quite right arrives as a feeling, not as a self-evident fact. For
this reason, the ability to display equipment historical records is
important. If we feel that something is odd, the impulse is to seek
information that supports or refutes that interpretation. If it is
difficult or awkward to back up that gut feeling we tend to ignore
the feeling, thus possibly missing the opportunity to avoid a major
failure. This is the downfall of all paper-based inspection systems;
it is too unwieldy to gain any benefit from on-site pattern-
recognition. It may be possible to later find what was missed, but
it is unlikely to help identify the issue in advance.

| came into the substation engineering field with an expectation
that to be truly professional and responsible | would need to
implement a comprehensive RCM system. I've since then come
to believe that comparable results are obtainable with a vastly
simpler, less costly, and more easily managed periodic inspection
program. And guess what... | feel no guilt about it.

EET&D: Having both of you in the same spot at the same
time has been extraordinary and | know our readers are going
to benefit from the wisdom of each of you. On behalf of the
magazine | thank you for finding the time in, what I’'m sure is,
a crazy schedule to share such in-depth knowledge combined
with a little ‘tongue-in-cheek’ on such a key area of the electric
utility industry.
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operation of Electric Power Software Center (EPSC)
for EPRI where he supervised the EPRI technology
transfer to its member utilities. A champion of
best practices based on ISO 9001 and CMM
methodologies, Dr. Singh helped EPRI promote

a uniform process called SIMPLE (Software
Implementation for EPRI) among its software
vendors. While working with the leading power
delivery consultants to EPRI, he was the principal
investigator and designer for the first Substation
Inspection and Maintenance Software initiated by
EPRI for all its member utilities.
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Southern Methodist University (SMU) in Dallas,
Texas where he teaches Strategy Engineering,
Decision Support Systems, and Program & Project
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Advisory Council of the Engineering Management
and Information Systems at SMU and the Advisory
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MS in Aerospace Engineering from the University
of Cincinnati, and his MS, MBA, and Doctorate of
Engineering from the SMU. He can be reached at
nand.singh@minmaxtech.com

Doug Evans is the electrical engineer with the

City of Weatherford and has been instrumental

in helping MinMax launch SMART. He brings

with him a wealth of experience and knowledge
about substation assets and their operation. His
organization is the early adopter of SMART and has
been using it for well over 2 years now. Reach him
at devans@weatherfordtx.gov
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GREEN
OVATIONS

Innovations in Green Technologies

By Patrick Gannon

Two big announcements in recent weeks highlight the increased
acceptance and implementation of Green Button across the
energy sector. Smart Grid Interoperability Panel (SGIP) and its

members continue to make important contributions to the effort.

SGIP members have been very active in advancing Green Button
Initiatives from many different perspectives, including Green
Button Download My Data, which allows consumers to easily
download their energy data, and Green Button Connect My
Data, which uses a new, Business-to-Business Paradigm for the
energy sector.

As described in this March 2012 article, SGIP Plays Key Role
in White House’s Green Button Initiative, SGIP’s PAP-10:
Standard Energy Usage Information was instrumental in laying
the groundwork for this highly visible and successful initiative.
SGIP’s involvement continues with PAP-20: Green Button ESPI
Evolution. As organizations in SGIP’s stakeholder community

— from utilities and manufacturers to government agencies

and energy service providers — move Green Button into the
marketplace, consumers are starting to reap the benefits.

One of the first groups seeing benefits will be American
taxpayers, because the Federal Government is embracing Green
Button technology as a key element of its plans to improve
energy efficiency and sustainability.

On May 28, at a White House-sponsored ‘Datapalooza’ event,
Secretary of Energy Ernest Moniz and OSTP Director John
Holdren announced a successful federal pilot applying Green
Button to help building managers achieve greater efficiencies.
General Services Administration (GSA) Administrator Dan
Tangherlini said, “Creating a more sustainable government is
vital to our mission and drives the agency’s priorities. As one of
the largest real estate managers in the country, adopting Green
Button technology across our real estate portfolio allows us to
improve building performance and save taxpayer dollars.”

T
o

Green Button Initiative

A recent White House call-to-action has spurred
the Green Button initiative. It is an industry-led
effort to provide utility customers with easy and
secure access to their energy usage information
in a consumer-friendly and computer-friendly
format. Customers are able to securely download
their own detailed energy usage with a simple
click of a literal ‘Green Button’ on electric
utilities” websites.

All consumers want to save on their energy

bills and now, with their own data in hand

they can take advantage of a growing array of
online services to help them manage energy
use. Voluntary adoption of a consensus industry
standard by utilities and companies across the
country both enables and incentivizes software
developers and other entrepreneurs to build
innovative applications, products and services
which will help consumers manager energy

use. For example users can program their home
energy management devices, determine the size
and financing of rooftop solar panels, and help
contractors verify their home energy savings in a
more cost-effective manner.

Adoption of the Green Button data standard
will also benefit utilities that receive numerous
requests for data, are administering energy
efficiency programs, are looking for avenues
for greater customer engagement, and in many
other ways.

What has been the success and progress
on the initiative to date?
The Green Button initiative was officially
launched in January 2012. To date, a total of
35 utilities and electricity suppliers have signed
on. In total, these commitments ensure that
at least 36 million homes and businesses will
be able to securely access their own energy
information in a standard format. This number
will continue to grow as utilities across the
continent voluntarily make energy data more
available to their customers in this common,
machine-readable format.

/S
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What is the Green Button data standard?
Green Button is based on the Energy Services
Provider Interface (ESPI) data standard released
by the North American Energy Standards Board
(NAESB) in the fall of 2011. The data standards
development process was facilitated by the Smart
Grid Interoperability Panel (SGIP), a public private
partnership that is facilitated by the National
Institute of Standards and Technology (NIST).

The ESPI standard consists of two components:

1. A common XML format for energy usage
information

2. A data exchange protocol which allows for the
automatic transfer of data from a utility to a
third party based on customer authorization.

All of the utilities that have committed to Green
Button will implement the common XML data format
in an easy to download manner.

What does Green Button data include?

The Green Button data standard is flexible enough
to handle different types of energy data and time
interval usage. Applications are being developed

for both residential and commercial customers. The
data can be provided in 15-minute, hourly, daily,

or monthly intervals depending on what a utility
decides to make available and what level of detail
they are able to provide. The Green Button Initiative
is not limited to utilities that have deployed smart
meters that produce very detailed information about
energy consumption, but also includes utilities that
are able to provide only monthly billing data. In the
future, the ESPI data standard is being explored
with a view to supporting natural gas and water
usage information amongst other uses.

What is Green Button Connect My Data?

Many utilities are implementing:

a) Green Button Download My Data which means
that the utility customer can download their own
energy consumption data directly to their own
computer, and if they so choose, upload their
own data to a third party application

b) Green Button Connect My Data is a new
capability which allows utility customers to
automate the secure transfer their own energy
usage data to authorized third parties, based
on affirmative (opt-in) customer consent and
control.

What about data access, privacy, and security
issues?

Green Button is consistent with current privacy and
security practices, since customers have to first
authenticate themselves on a utility portal with a
login and password before they see and download
their own information. If they want, customers can
share their own data that they have downloaded,

by independent choice and action, with those they
trust. As some utilities deploy Green Button Connect
My Data (the full ESPI standard) in the future,
automated transfers of Green Button data from a
utility to a third party service will be allowed. Such
transfers will happen only if a customer has granted
explicit permission. Ed.
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For this pilot project, the GSA, with the support of the

National Institute of Standards and Technology (NIST) and the
Department of Energy (DoE), worked with private-sector partners
Schneider Electric, Pepco Holdings and FirstFuel Software

to demonstrate the opportunity for building managers to use
innovative tools to manage energy usage and reduce greenhouse
gas emissions.

The DoE’s Federal Energy Management Program will use the
results of this pilot to develop government-wide guidance, and
the EPA is working to integrate the Green Button standard
into its ENERGY STAR® benchmarking tool. With these strong
endorsements of the Federal Government on its behalf, Green
Button implementations in the marketplace are likely to
accelerate in the coming months.

Green Button’s second major announcement came on June 20,
when a public-private partnership unveiled a Green Button Test
and Certification Program, which will help ensure interoperability
of the broad range of Green Button deployments across the
nation. The partnership members include UCA International
Users Group (UCAlug), Underwriters Laboratories (UL), The
American National Standards Institute (ANSI), NIST, and

the DoE.

UCAlug stated that it will certify Green Button in two categories:

1. Service providers such as public, municipal and co-operative
utilities cvvs and energy efficiency organizations who provide
data to energy consumers

2. Product vendors that provide Green Button software solutions
to service providers Service providers require certification
even if they use a vendor’s product offering that has been
separately certified

In an important first step for the new program, UCAlug announced

that it has completed a trial run for the Green Button Download My

Data Certification. Two implementations of the UCAlug Green Button

Test and Certification process for Download My Data have now been

completed and one is pending:

e Seattle City Light is the first Electric Utility to receive certification.

e The Schneider-Electric Energy Profiler Online (EPO) product is
the first commercial software product to receive certification.

e Wake Electric is working with UCAlug to certify its Green Button
program.

The design of Green Button Connect My Data Certification is
currently under way, with target Certification of Green Button
machine-to-machine Connect My Data to occur in late 2014.
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GREEN OVATIONS

Inmovations in Green Tachnologkes

Green Button Certification is an essential underpinning of the national

Green Button initiative. In the certification’s absence, non-interoperable
implementations will result in customer and vendor frustration and additional
support costs for parties exchanging data, making data use difficult.

Additionally, a reliable certification mark will allow a robust ecosystem of
data providers and users to grow, which will help consumers optimize the
efficiency of their energy usage and better manage their energy cost.

SGIP will be hosting panel sessions at its Annual Conference in September
in Nashville TN, to learn more visit http:/www.sgip.org/SGIP2014-Annual-
Conference.

For more information on Green Button, visit http:/www.greenbuttondata.org/
For more information on the White House's Datapalooza announcements,
visit http://www.whitehouse.gov/the-press-office/2014/05/28/fact-sheet-

harnessing-power-data-clean-secure-and-reliable-energy-future.

For more information on the Green Button testing and certification program,
visit http://www.gbitca.org.
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. From Besearch to Action

According to INSIGHTSQUARED's infographic! on data quality,
poor data and lack of visibility into data quality is the No. 1
reason for project cost overruns, and the cost of ‘dirty’ data for
US businesses exceeds $600 billion dollars annually.

The term ‘Big Data’ has a lot of buzz in the electric industry,
but is this a primary issue for utilities? One basic definition
of ‘Big Data’ is when the amount of data available or received
is greater than one’s ability to process or manage it. IBM has
described data in terms of the ‘four V's?’ — volume, variety,
velocity and veracity. Large data sets certainly fall into the
volume category, but these other characteristics also present
big data challenges.

As EPRI enters its second year of transmission and distribution
modernization demonstrations (TMD & DMD) on data analytics,
its one-year update on findings® identifies the general data
analytics priorities of 14 utilities, and the volume of data is
not the biggest challenge. Although a number of specific data
analytics applications are being identified and prioritized,
clearly a more significant challenge is what has been called
‘Little Data’ as shown in Error! Reference source not found. A
simple definition of ‘Little Data’ is when the number of data
sets is greater than one’s ability to integrate and process the
associated data.
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Figure 1: Little Data vs Big Data
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A major element of the challenge is that common information
may exist in separate datasets that represent the same asset,
system, or grid model information, but these datasets are
managed independently in their own silos. These silos in
themselves can result in data inaccuracies or inconsistencies.
Creating ways to integrate, improve, and maintain data quality

Data Analytics and the ‘Little Data’ Challenge

By Matt Wakefield, Director, EPRI and Thomas O’Brien, Vice President — Information &
Technology Services, PJM Interconnection

across different systems can have a positive impact on the
bottom line. Of the four Vs, both variety (different forms of
data) and veracity (uncertainty of data) apply. The combination
of opportunities and challenges caused by ‘Little Data’
indicates that data becomes an increasingly valuable asset
when there is one accurate ‘source of truth.’

The Little Data Challenge

Electric utilities have the potential to gain access to more

data from an increasing number of sensors and systems, both
internal and external with new sources continuing to evolve. Grid
operations are increasingly dependent on data that cuts across
multiple business functional areas in which data representation
is very diverse in character or content (i.e., heterogeneous). One
basic example is meter data. Historically, meter data has been
used exclusively for billing — the utility cash register. But as
advanced metering systems have evolved to provide significantly
more data such as voltage and other power quality information,
the meter data has become a valuable asset to distribution
operations. However, these customer and operations systems
have never been integrated before.

This isn’t a new challenge. Dealing with numerous
heterogeneous data sets has been an industry

hurdle since grid data started to become digitized. In 1996,
EPRI’s Guidelines for Control Center Application Program
Interfaces* identified this challenge. Standards were recognized
as a solution, and EPRI worked to advance the industry through
the development of what was then a series of new electric
industry standards referred to as the Common Information
Model (CIM) that includes International Electrotechnical
Committee (IEC) standards 61970, 61968 and 62325. The
CIM is intended to provide software applications and system
models a platform-independent view of the power system with
a standards-based information model identifying relationships
and associations of the data within an electric utility enterprise.

Adoption of the CIM has increased but still faces challenges.
An enterprise-wide view of the electric grid is complex due
to the many heterogeneous data sources within a utility.
Existing systems may have proprietary interfaces with
significant lifespan and investments both in the technology
and knowledge. Updating interfaces just to be standards
compliant is a tough business case to justify.
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A better strategy is to make interfaces standards-compliant when
doing new acquisition or as part of a maintenance cycle. Another
challenge may be that, when integrating proprietary systems into a
CIM-based model, some information in the model may not exist and
may need to be added to the standard. Unfortunately, virtually every
CIM project requires the standard to be extended to be compatible
with the unique needs of a given utility. Because the CIM is vendor
neutral and designed to provide flexibility needed for integration,
this may result in semantic ambiguities among different software
vendor products, especially if the utility does not already have a
meta-data management practice or a defined semantic model.

Approaches to Integration

Although many challenges exist related to ‘Little Data,’ significant
progress is being made to enable innovation through Web standards
like those led by the World Wide Web Consortium (W3C)® and
technical interoperability such as an Enterprise Service Bus (ESB)
or Service Oriented Architecture (SOA). Semantic standards like
the CIM are addressed by organizations such as the CIM Users
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Group (CIMug)®. They are well-supported by vendors, such as ABB,
IBM, Oracle, Siemens and more, and continue to drive towards
continuous improvement. The EPRI Common Information Model
(CIM) 2012 Update” and 2013 Update® provide insights on
implementations by several utilities. The number of respondents
from the 2013 CIM survey nearly doubled, indicating increased
interest and adoption in the CIM worldwide.

One approach to solving these challenges is an effort by PJM
Interconnection® as part of its Advanced Control Center (AC?)
program.'® Commissioned on Nov. 8, 2011, AC? features two fully
functional control centers and data centers located at distant sites.
Both sites are staffed 24/7 and simultaneously share responsibilities
for operating the transmission system and PJM-administered
wholesale electricity markets. Either site can run the RTO’s entire
system independently should the other become inoperable.

Figure 2: PJM Enterprise Service Bus

This breakthrough proves that innovative technology, such as a
service-oriented architecture (SOA) and a CIM-based messaging
architecture, can be adapted to real-time, high-performance,
mission-critical environments leading to the evolution of next
generation control systems. From the beginning of designing the
new control systems to increase operational efficiency and grid
reliability, PJM sought an integrated architecture with embedded
security controls, scalability and flexibility. Those goals led PJM to
a service-oriented architecture to interoperate with a new Shared
Architecture platform, which was co-developed with Siemens, so
PJM’s systems could grow easily as new members integrated into
the RTO and could adapt to new technologies and invite innovation.

This open, modern architecture, built on an enterprise services

bus (ESB), as shown in Figure 2, enables the rapid integration

of traditional utility applications and emerging Smart Grid
applications. It provides flexibility and choices that previously

had been unavailable due to legacy control center application
investments. Utilizing a Shared Architecture enabled PJM to deploy
new Energy Management and Market Management applications
while leveraging legacy applications that will be replaced consistent
with planned technology life cycles, thereby avoiding unnecessary
reinvestment and risk.
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Summary

Adoption of mature technologies and improvement of semantic
technologies is increasingly important as the opportunity to improve
operational efficiency and grid reliability are enabled by the combination
of heterogeneous data. Because the CIM covers such a broad landscape
of the electric utility enterprise, collaborative efforts such as learning from
others and participating in standards development activities are essential
in prioritizing the most important aspects of such development. The
results of these efforts will enable the greatest flexibility in the choice of
solutions that support innovation to manage the uncertainties of emerging
value propositions from the availability of new and combined data.
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Natural Ester Fluids:
Flowing Into the Mainstream

Once viewed as a nice, niche product for applications where
environmental safety was at a premium, a recent trend reveals
more and more power companies turning to natural ester fluids
as a transformer coolant and insulator that delivers the operating
efficiencies they need to stay competitive.

India’s largest integrated power company, Tata Power, announced in
June that it will use a natural ester fluid in all of its new packaged
substations across its Mumbai distribution area. Tata Power serves
more than half a million residential and industrial customers.
Together with its subsidiaries and jointly controlled entities, Tata
operates an installed gross generation capacity of approximately
8,560 MW.

Earlier this year, Transnet BW — a transmission network operator in
the German state of Baden-Wirttemberg — commissioned a 420 kV
power transformer in one of its substations in southwest Germany
that is cooled and insulated with vegetable-oil-based, natural ester
fluid. The substation, which has a power rating of 300 MVA with
an overload condition of up to 400 MVA, is the first in this high-
voltage category to be filled with natural ester fluid.

CPFL Energia, Brazil’s largest privately owned energy company,
announced in 2013 that it would begin transitioning its entire
distribution network to natural-ester-fluid-filled transformers. CPFL
serves some seven million customers in 569 towns and cities
across southern Brazil. Like Tata and TransnetBW CPFL selected
Cargill Industrial Specialties’ Envirotemp™ FR3™ fluid (the most
widely used natural ester fluid) for its transformers.

Although the more environmentally friendly qualities and increased
fire safety of natural ester fluids over mineral oil were key factors
in their selection for each of these companies, capturing operating
efficiencies is becoming an ever more important factor driving
their selection.

“Our initial interest in vegetable-oil-based fluids stemmed from
our dissatisfaction with mineral oil — particularly its handling risks
and leakages — not to mention the difficulty in safely disposing of
expired transformers,” said Caius Vinicius Sampaio Malagoli, CPFL
manager of maintenance and standards. “We started to realize that
vegetable oil would not only be environmentally advantageous as a
replacement for mineral oil, but that it could also provide technical

advantages for the equipment itself — as well as significant gains in
operational efficiency and costs.”

These three companies are among an ever-growing number

of power companies turning to natural ester fluids for their
transformers. In 2013, a major power company in northern
California that operates roughly a million transformers committed
to using a natural ester fluid going forward. To date, more than 100
U.S. utilities — including five very large power companies, have
made substantial investments in transformers filled with natural
ester fluids. And a number of other power companies are preparing
to follow suit.

More than 600,000 transformers around the world are now
cooled and insulated by natural ester fluids — including more
than 5,000 substation installations and more than 500
medium and large power transformers. There are a number of
marketplace forces and other reasons natural ester fluids are
catching on — starting with the simple fact that they have now
been around long enough to establish a performance track
record that people are taking seriously.

Natural Ester Fluids Come of Age

When natural ester fluid was first developed for use in transformers
in 1998, it was the fluid’s environmental characteristics that first
captured people’s attention. Because it is derived from vegetable
oil, natural ester fluid is non-toxic to the environment and it is
ultimately biodegradable. These characteristics made it very
desirable for use in environmentally sensitive installations. Since
natural ester fluids are typically more expensive than mineral oil,
however, their early use was limited to those applications that
demanded an extra measure of environmental protection.

Furthermore, like any new product, natural ester fluids were still
largely unproven in the marketplace. Many potential users in the
power industry waited to see how they would perform over time.
Now that we are closing in on nearly two decades of industry usage
—and public and private research on its performance — natural
ester fluids have established an enviable track record. They deliver
as expected in terms of impact on the environment. Perhaps more
important, however, is the fact the natural ester fluids deliver

very real value to power companies — above and beyond their
environmental qualities.
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Over time, the marketplace has come to better understand the
advantages of natural ester fluid over mineral oil — both through
research and through industry usage. At the top of that list
comes fire safety.

Natural ester fluids have more than twice the flash point and
fire point of mineral oil. They are self-extinguishing, which
mitigates the risk of pool fires. Underwriters Laboratory and FM
Global classify FR3 fluid as a less flammable fluid. This enables
utilities to potentially eliminate fire walls and expensive deluge
systems. Also, transformers can be placed closer to each other
and to buildings which saves on space-constrained installations.
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For densely populated areas or high traffic buildings such as
malls or airports, the improved fire safety aspects are critical
for power companies to provide safe, reliable energy to their
residential and commercial customers.

Crwrobemp Ervaroemp
20 Slicen FR3

Natural ester fluids are also self-drying, a quality that helps
them extend the life of transformers. During normal operation,
transformers produce water which contributes to the degradation
of the insulation paper or board. Because of their chemical
makeup, natural ester fluids absorb that free water and, in turn,
capture it, converting it into long-chain fatty acids through a
process known as hydrolysis. These fluids can absorb roughly
10 times the amount of water that mineral oil can, which
protects the cellulose insulation in the transformer from the
level of degradation that typically occurs in transformers cooled
by mineral oil. This unique characteristic extends the life of
the insulation by five to eight times—which in turn extends the
asset life.

With new high temperature capability standards published in
2012, (see IEEE C57.154 Standard for the Design, Testing,
and Application of the Liquid Immersed Distribution, Power,
and Regulating Transformers Using High-Temperature Insulation
Systems and Operating and Elevated Temperatures), new
transformers filled with natural ester fluid can operate at higher
temperatures with the same life expectancy as mineral oil
transformers (266°F [130°C] hot spot versus 230°F [110°C]) —
which means power companies can increase loading capabilities
by 15 to 20 percent or extend their asset life.
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This capability also impacts how power companies can specify
their ratings and design parameters. With the high temperature
capability of natural esters fluid, utilities can opt to keep the
same-size transformer and re-rate it to a higher power capability.
Or, they can keep the specified rating, and design a smaller
transformer, which can be particularly valuable in space-
constrained installations.

This sort of flexibility around load capability, extended asset

life, and specified ratings, holds the potential for utilities to use
new methods for how they load their transformers, reduce their
overall inventory, and enhance their supply chain initiatives. For
example, an OEM may be able to lower costs versus a traditional
mineral oil bid for its power transformer bid — and significant
materials such as copper — by designing them to use natural
ester fluid.

For many users, these technical advantages offer multiple
opportunities to offset the additional cost of natural ester fluids
relative to mineral oil — and then some.

Meeting Demands for Safer, More Reliable,

and Cleaner Energy

Sustainable chemistries and new power technologies are critical
in meeting the changing demands of consumers around the
world. During the past 10 years, the environmental qualities
associated with natural ester fluids have become even more
valuable in some geographies. Brazil, for example, is a country
that takes great pride in the fact that it is very ‘green’ when

it comes to power generation. According to recent reports,
more than 80 percent of Brazil’s total electricity production is
generated by sustainable means. CPFL Energia believes being
viewed as a green company strengthens their brand value.
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Natural Ester Fluids: Flowing Into the Mainstream

“It has produced immeasurable value to our brand, peer
acknowledgement, and interest in our company,” said Malagoli.

India, with its high population densities, has become more
environmentally conscientious in recent years and fire safety
is at a premium.

“Tata Power is committed towards ensuring the safety and
sustainability for its stakeholders,” said Ashok Sethi, executive
director. “Safety is a core value at Tata Power and is an integral
part of our values system.”

During its time in the marketplace, natural ester fluids

have achieved verification from regulatory agencies. Per the
Environmental Protection Agency guidelines, natural ester fluids
are deemed to be ultimately biodegradable (meaning they will
completely biodegrade in 28 days). Natural ester fluids are
classified as non-toxic and non-hazardous in soil and water, per
the Organization for Economic Cooperation and Development.
According to the BEES 4.0 lifecycle analysis, natural ester fluids
have been classified as carbon neutral resulting in 56 times less
carbon emissions than mineral oil. Finally, there are industry
standards in place to help utilities adopt and integrate the natural
ester technology into their operations. ASTM, IEEE and IEC all have
published standards for natural esters. These factors alone would
explain some of the reasons more and more companies are making
the move to natural ester fluids in the power industry. In addition,
however, customers around the world — as well as regulatory
agencies — are placing new demands on their power providers.
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New Market Forces Multiply the Value

Proposition
The power industry is a conservative, slow to change industry. But
changing market forces are demanding new capabilities.

For starters, new standards are being adopted around the world
making the environmental profile of natural ester fluids even more
desirable. For example, the Bureau of Land Reclamation has
established a higher level of environmental safety for transformers
at hydroelectric dams, now requiring use of a transformer coolant
and insulator that will cause no significant environmental damage
at several of their installations.

In the Western United States for example, a recent transformer fire
caused considerable property damage to the surrounding area. As
a result, several power companies in that area are now considering
using natural ester fluids to help mitigate their fire risk.

Furthermore, the increased fire safety associated with natural esters
over mineral oil offers power companies additional opportunities to
save money over the life of their transformers such as installations
not requiring as much setback and potentially eliminating fire walls,
fire mitigation, and deluge systems.

Reduce cloarance to buildings and firg mitigation costs

[T
— ‘F-

"

Another factor causing power companies to re-evaluate the long-
term value to be captured through the use of natural ester fluids

is the aging infrastructure in the power industry. The average age
of transformers in service in many countries, including the United
States, is 50 years. Because the use of natural ester fluid has been
proven to extend the insulation life of assets — both in original
equipment and when used as a fluid for retrofills — the Federal
Energy Regulatory Commission has ruled that al/ costs associated
with the conversion to natural ester fluids (fluid, labor, equipment)
may be capitalized.

Finally, the Department of Energy is in the process of developing
more stringent efficiency requirements for new transformers.
They're raising the bar in terms of how much energy must be
converted to electricity and capping the amount of energy allowed
to be dissipated as heat. If they stick with mineral oil in their
transformers, manufacturers may well have to go to new types of
steel to meet those requirements. The new steel could increase
the weight of transformers by as much as 30 percent — which will
create a whole new layer of challenges around sturdier equipment,
more demanding installations, bigger crews, and so on. Because
of their higher loading capabilities, natural-ester-fluid-filled
transformers could handle these more stringent requirements
without increasing the size and weight of transformers.

34

ELECTRICENERGY T&aD MAGAZINE | JULY-AUGUST 2014 ISSUE



All of these factors are combining to convince a growing
number of utilities to turn to natural ester fluids as the
coolant and insulator of choice for their transformers. Those
companies that are taking advantage of this technology are
achieving cost efficiencies, performance advantages, and
improving safety — all while improving their environmental
footprint in the communities they serve. It's just the sort of
win-win solution that the power industry needs — and their
customers want.
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Operations maturity: Smart

management of smart grids

Your smart grid network offers immense value -
if you have the operations maturity to make the most of it

As a longtime utility ‘insider,” | know first-hand the trials and
tribulations of deploying and managing a smart grid. Now, with
the added perspective of being a technology provider to the
industry, | can share my experiences and lessons learned.

A utility with two million smart meters in the field is inundated

with approximately 750 million data elements each day — that’s
almost twice as many data elements as there are tweets floating
around the global Twittersphere on a daily basis.

So it's inevitable for a utility with a newly deployed smart grid to
feel like it's drowning in data.

The key to that utility’s ultimate success is its capacity to
manage the influx of data at scale. More specifically, we can
refer to this as its ‘operations maturity,” or the utility’s ability to
efficiently and effectively interpret the mass amounts of data it
receives, in order to identify and manage the underlying issues
communicated by that data, and to do it all cost effectively.

The Operations Maturity Model

To evaluate a utility’s operational maturity, we can see how it
places on the Operations Maturity Model (see sidebar), which
I’'ve adapted from Carnegie Mellon University’'s Capability
Maturity Model to fit the utility industry. Ranking a utility on a
scale from Level 1 to Level 5, the model measures a utility’s
maturity in terms of how effective and efficient its operations
are. A utility that has just begun the modernization process
has operations that are reactive and ad hoc; a mature utility’s
operations are adaptive and predictive.

Information-to-data ratio

A strong indicator of a utility’s operations maturity level is
its information-to-data ratio (IDR), or the ratio of actionable
information that a human operator needs to deal with
compared with the amount of ‘noise’ or data elements that
can be ignored. If a utility at Level 2 on the maturity scale
has an IDR of 150,000:1, and deals with 750 million data
elements a day, that's 5,000 information events that need a
human eye. If an operator can deal with a maximum of 100
events a day, the utility would need 50 operators on staff to

handle the data load. However, if that utility takes the steps
to mature to Level 3, it might raise its IDR to 500,000:1.

It now only needs 15 operators to deal with a total of 1,500
events a day — a cost savings that speaks for itself. IDR is
analogous to the signal-to-noise ratio (SNR) used in science
and engineering, where it is used to measure the strength of
the signal against that of the noise.

At this point in our industry’s modernization, many utilities are
at Level 2, moving toward Level 3. A utility can move up the
maturity scale by implementing plans that focus on one or more
of three areas: people, processes and technology.

Make the most of your people

A newly deployed utility might still have separate departments
managing IT (application) issues, OT (device) issues and
telecom (network) issues. But a smart grid system involves a
lot of overlap between these areas, so if you're aiming for an
efficiently integrated system, siloed operations won't help you
get there. In my experience, a matrixed structure knitting these
three departments together works best. All queries are funneled
to one point of contact who acts as an internal service provider.
That person then triages the issues and sources the right
expertise to deal with them. The key here is to focus on business
outcomes and not the traditional roles and responsibilities of
your team.

Streamline your processes

When a utility deploys its smart grid, it will naturally have
basic steps it follows to handle data events that arise. In

the beginning, these may be ad hoc procedures, but as the
utility matures, these procedures will be replaced by more
comprehensive and adaptable processes. These processes
should be logically structured and well documented, and it’s
generally easiest to build them on an established framework
such as ITIL or FCAPS. Because smart grids involve a lot of
integration and overlap between departments, it's key that the
documented processes span the various domains involved and
identify not only what needs to be done, but who is responsible
for doing it.
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Operations maturity: Smart management of
smart grids

Integrate your technologies

Field devices deliver an endless supply of data. But while
spreadsheets and databases may be useful for storing that data,
it takes time to input and it's a strategy that doesn’t scale well
—a b0,000-row spreadsheet is just unwieldy! Moreover, data
warehouses don't actively analyze the data for actionable insights
without an operator manually running the reports. And most
importantly, spreadsheets and databases don’t offer a real-time
view of network operations, which is one of the primary strengths
that a smart grid offers.

To get that real-time view, a utility needs to leverage a software
application that easily integrates with its asset, work order,
customer, GIS, telecom management and other systems. And the
more integrated your technology platform is across your systems,
the greater your visibility or ‘contextual view’ of your operations.
The application can synthesize the data it’s receiving in real
time, and output it instantaneously in charts, graphs, grids and
interactive maps that make it easy to act on relevant insights.

What does operations maturity look like?
Without integrated software, a utility has limited visibility into
its operations. If a smart meter in the field sends a tamper event
or power outage notification, an operator has to take the time to
find out why. Was someone tampering with the meter? Is there

a problem with the communication network? But if the utility’s
technology platform is integrated with the work order system,

it can see that the tamper alert coincides with a work order to
replace that meter — and it will know to ignore the alert.

This is rule-based analysis at the most basic level. The more
comprehensive the contextual view of operations, the more
complex that rule-based analysis becomes. Once fully integrated
across a utility’s systems, the right technology will be capable
of “predictive operations” — recognizing both events and data
patterns happening in the field, and then automatically applying
business rules to act accordingly.

The more business rules a utility ‘teaches’ its technology platform,
the more sophisticated the virtual operator becomes. It learns to
deal with the vast majority of events, data patterns and alarms,
and flags only high-value issues for human operator analysis —
resulting in a high IDR for the utility. Thus, predictive operations
allow a utility to be effective, in that operators are freed up to
deal with high-value issues as they arise, and efficient, because it
can operate effectively with the minimum head count possible.

The Operations Maturity Model

Level 1: Reactive

A utility at Level 1 is drowning in data. It may have
spreadsheet farms and multiple databases to house it

all, but without a tool to translate that data into useful
information, the utility doesn’t have much visibility into how
well it's functioning. Operations are generally siloed, with
separate groups managing the network, the software and
the devices in the field, and their operational processes are
largely ad hoc.

Level 2: Informed

As a utility builds custom applications to translate its data
into usable information, it has greater visibility into its
operations. However, as long as it has to actively run reports
to get a snapshot of what’s going on, it’s not making use of
the real-time capabilities of a smart grid network.

Level 3: Managed

At this stage, a utility has a functioning network operations
center (NOC). Integrated applications correlate events
happening on separate systems and provide a real-time
view of what’s happening on the grid, allowing the utility to
develop standard procedures to handle the situations it’s
observing.

Level 4: Automated

By Level 4, the utility is relying on its software tool to do
the vast majority of grid management behind the scenes.
With the software using rule-based analysis of events
and responding automatically to certain triggers, NOC
staff receive more intelligent, high-level alerts and have
significantly greater visibility into operations.

Level 5: Predictive

At this point, the utility is operating at peak efficiency;
day-to-day grid management is fully automated and minimal
staff are necessary for responding to only high-value alarms.
The software is essentially a virtual operator and there’s an
element of ‘machine learning and discovery,” meaning the
application can not only automatically respond to events,
but discern and respond to patterns of events happening on
the network.

Orperations Matudity hodel
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Operations maturity: Smart management of smart grids

The benefits of maturity

In addition to a Network Operations Center (NOC) operating at
peak efficiency, operations maturity brings added value to the
whole business — including optimized operations, maintenance
and administration expenditures in supporting the modernized
grid. It's also faster to pinpoint and resolve outages, which leads
to better customer service and improved CAIDI/SAIDI ratings. A
contextual view of operations also results in greater overall system
security and helps to identify non-technical losses such as theft.
Not to mention the peace of mind that comes from knowing that
with a sophisticated virtual operator, someone’s always watching
your grid.

Your growth plan

Whether you've already deployed your smart grid or are still in the
planning stages, take time to consider where on the operations
maturity scale your utility falls now. And more importantly, where
do you want to be? Depending on the size of your grid and its
complexity, you may not need to get all the way to Level 5 to meet
your revenue or performance targets.

Next, look at where your greatest weaknesses and opportunities
lie, and make a plan to address them. Do you need to restructure
your technology support department? Formalize your operating
processes? Source an integrated technology platform?

Finally, whatever your next steps, remember that maturing is a
process and there will be growing pains along the way — but with a
strong focus and commitment to the overall goal, you'll get there!

About the author
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Managing a Mobile Workforce
with Virtualization

According to the Canadian Association of Petroleum Producers
(CAPP), Canada’s oil & gas industry supports 550,000 jobs
nationwide, and the oil sands alone are forecasted to create 905,000
new jobs by 2035.! As the industry continues to grow, the technology
that is required to support this growing industry will need to evolve to
keep organizations competitive. Implementing solutions that enable
mobility for the modern workforce can have many benefits for an
organization — including business continuity, employee mobility and
increased productivity, supporting a green technology environment and
lower operating costs. In today’s work situation, not every employee
has the luxury to work from a traditional office setting. However,
without the traditional walls of a cubicle or office, companies still
require all employees to be productive — regardless of where their desk
is located.

The 2013 Citrix Mobility in Business Report found that 71 percent
of organizations consider their mobility strategy to be either very
important or of the utmost importance to their business. The report
also found that the ability to work freely anywhere, on any device, is
important to employees and beneficial to businesses. More than half
of the respondents noted that increased productivity and improved
responsiveness to work-related needs as a positive outcome. Robust
virtualization solutions enable mobile device management, mobile
application management, and mobile data management, and in order
to keep up with the rate at which the oil and gas industry is growing,
organizations have to consider their employee’s needs as mobility
expectations change.

To stay ahead of the curve, organizations should look to virtualization
solutions, which will allow them to manage and secure data on devices
remotely. In the oil & gas industry, these solutions can help mitigate
the risks associated with data loss, theft or damage on individual
devices, whether it's a senior executive’s laptop or a field engineer’s
smartphone. Furthermore, they enable business continuity as
virtualization solutions can reduce interruptions in the field. Desktop
virtualization provides remote access to deal with isolated incidents
without interrupting the entire chain of business.

For employees, virtualization enables mobility which can lead to
increased productivity and cost savings, particularly in a scenario
where a shared services model is in place. Many in the oil and gas
industry engage in a variety of activities that range from discovering
new reservoirs, field development, engineering, drilling, offshore

installations, operations and maintenance, all of which are taking
place with staff distributed remotely worldwide. Providing access to
relevant information from any device can mean the difference between
meeting a deadline or providing crucial information to an employee
working onsite at a drilling rig and delivering supplies to a site on
time. With the ability to complete a job on time and safely often
results in increased job satisfaction and employee retention — both
great benefits from a company perspective.

Employees like those in the oil and gas industry often work with
applications that require high-performance graphics. These
applications often can put a strain on servers and slow desktop
workloads. These challenges are solved by Citrix and NVIDIA, a
world leader in visual computing technologies. Easy management,
business continuity and added security that virtualized desktops
bring are extended to graphic - intensive applications and users.
With virtualized environments, those in oil and gas based industries
can see increased IT staff efficiency and lower costs. In addition,
virtualized graphics-intensive desktops and applications gives oil and
gas businesses the flexibility to manage its people and operations.
Accessible on any device, including tablets, Mac and Windows
laptops, the combined solution provides compression and graphics
acceleration technologies to optimize professional 3D graphics apps
over low-bandwidth, high-latency networks.

Considering the business needs behind why an organization would seek
out a virtualization solution, three stand out as the biggest drivers in
the oil and gas industry: mobility, security, and business continuity.

Mobility:

The rise of mobile devices in the enterprise is especially significant
for the oil and gas industry, making it possible for companies to
communicate and collaborate within their organizations and with
contractors, business partners and outsourcing providers. However,
most 3D applications are Windows-based, optimized for a full-size
screen and relying on right-click inputs for full functionality. For
tablets to fulfill their potential, they need to be able to provide the
full functionality of these apps through touch-screen inputs with a
satisfying user experience. By centralizing and virtualizing 3D apps in
the datacenter, companies can leverage mobile optimization policies
built into the remote protocol to intelligently touch-enable Window-
based application controls. Users gain the ability to use software
easily, without the need for source code changes.
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Managing a Mobile Workforce with Virtualization

Security:

As organizations expand their collaboration with the adoption of
shared services business models across the industry, they need more
effective ways to safeguard intellectual property and data across this
virtual workforce. Many choose to lock down the corporate network
and provide remote access via VPN solutions, but this approach

is actually counterproductive, extending the secured network to
unsecured remote devices. By hosting apps and workstations in the
datacenter, and sending only pixel display data to the endpoint device
through a secure remote protocol, they can eliminate the need to
poke a hole through the firewall with a VPN.

Business Continuity:

Business continuity is one of the biggest factors in determining the
success of an operation in the oil and gas industry. Each minute of
oil production represents a considerable amount of money, so lost
time comes at a high cost. Virtualization solutions help to avoid
interruptions in the fields where complex geographic, climate,
connectivity and infrastructure factors come into play. The solutions
allow for remote operation without interruption in the worst of
conditions so it is possible to manage an operation with alternative
solutions as needed.

Early adopters have already been realizing the benefits of
virtualization. Now, with recent technological innovations and falling

Your disconnect
switches are about
to become smarter."

Lo
It's called the IMCC, and it's the best way
to monitor and improve performance.
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hardware costs, centralization is quickly becoming a mainstream
strategy. Faced with more complete, high-performance and cost-
effective solutions than ever, organizations are moving forward

and virtualizing their high-end graphics apps as a way to meet the
demands of today’s business environment. Real-time collaboration,
follow-the-sun work cycles and user mobility help companies improve
productivity, while the centralization of desktops, apps and data
improves security for intellectual property and information.

As the energy and oil and gas industries continue to grow at a

rapid pace, business needs are changing and new strategies to

stay competitive should be implemented. When it comes to both
operational and employee satisfaction, virtualization is one of the best
ways to stay secure, mobile and attractive to prospective employees
and business partners. It allows organizations to stay ‘green’ and

keep costs down, and overall do their work at a more productive and
effective level.

! http://www.capp.ca/library/statistics/Pages/default.aspx
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The Apple-ization of Smart

Submeters

What meter manufacturers have learnt from pervasive consumer

technology and how it could benefit your business

One of the quickest ways to raise the eyebrows of today’s
smart-phone wielding generation is to show them a picture of
earliest cell phones from the 1980s. It's easy to forget that these
brick-like devices were once the height of innovation, now that so
many of us run our personal and professional lives from a piece
of kit that is smaller than our hand.

But the pace of change and innovation that has characterized
personal mobile technology has been notable in its absence from
other areas — and metering energy consumption is one of them.

If we look to the installed base of electricity meters across the
US, for example, much of the technology dates back to the era of
phones shaped like a house brick.

It’s not that innovation has been absent from the industry. Far
from it! Submeters, like phones, have gotten smart. There have
been plenty of advances in the way that data about energy
usage is gathered, cleansed, distributed and analyzed to help
organizations identify their consumption levels and reduce them
accordingly. There is far more opportunity for interaction with
that data, and real-time monitoring than the first manufacturers
of energy meters could have imagined.

But until now the drive for wider deployment of smart submeters
has largely been absent. After all, the US has enjoyed decades
of relatively low-cost energy, and in such an environment there
is little incentive to reduce consumption. Standard meters have
done a perfectly adequate job of measuring consumption for
billing purposes and so they have remained in situ.

But that’s changing. Rising energy prices are a global
phenomenon, and for many organizations they have become a
profit-sapping budget line. Reducing energy consumption is a
key way of controlling costs and maintaining profit margins in a
difficult economic environment.

At the same time there are a number of state and federal
directives on carbon emissions and energy consumption
starting to emerge. Achieving compliance with these

requirements generally requires a new system or method for
energy management to be monitored effectively so that any
improvements can be measured and verified.

In the light of these changes, it is becoming clear that

the installed meter base is not up to the task. Too many
organizations do not have the visibility needed to make useful
evaluations about how, when and why they use energy in every
part of their business and in every location. They have an overall
figure — usually too high for comfort — but not the granularity that
tells them why a store in Wilmington uses twice the power as an
equivalent outlet in Wichita. Or that an unexpected dip in the
South West division’s profits is caused by a new maintenance
team in Albuquerque leaving the lights on all night.

Equally there is no way of knowing whether reduced power
consumption in the Michigan office is due to an energy
management program or the late onset of Fall and a delay in
switching on the heating system.

Fortunately, the transformation from mechanical meter to smart
sub-meter over the past 30 years has been accompanied by
similar levels of innovation in meter design, installation and
commissioning functions. Not only does the technology now exist
to deliver this level of data and analysis to facilities managers,
operations managers and heads of finance, it has never been
easier to get such technology installed on-site.

So we see sub-meters that are highly modular. Like the old
sub-meters they provide the information from individual
circuits, so users can distinguish between power used by the
chiller cabinet, and that used by the bakery oven for example.
But, being modular, they can monitor up to 20 circuits from a
single location. Such meters cut down on cabling requirements
as there is only one device to connect, they save space and
overcome the practical hurdles of retrofitting in cramped
cupboard-like electrical rooms, and in a major rollout they can
reduce installation time by up to half. For organizations with a
geographically dispersed estate, that’s a pretty major saving.
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The Apple-ization of Smart Submeters

But meters are also being designed with the end-user in mind.

So they offer exactly the level of functionally needed for the task,
but don’t require an advanced degree in engineering to install.
Test pages on installation, for example, mean that electricians

can tell if the meter is working or not at the time of installation

— rather than running remote tests later on. They include phase
indicators to make sure the right electrical phase is connected,
pulse test functions to check cabling is complete, and an ability to
auto-diagnose whether the accompanying current transducers are
installed correctly.

But again like the smart phone, the most profound change in
metering technology over the past 30 years is that the real value
derived from metering hardware, is that it houses incredibly
sophisticated software. This software is the real game-changer.

So there are meters that contain data verification algorithms that
improve the reliability of the data that they send out. If energy
management programs are to be effective they must be based on
accurate data that correctly reflects usage patterns. Too often in the
past this information has been compromised. With the latest smart
sub-meters, data analytics packages are fed only with cleansed,
relevant and accurate information.
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Equally, meter communications have been transformed in recent
years. There is less and less need for proprietary communication
protocols, as IP and related standards are included in meter design
to make it much easier to interface with energy management
software and building control solutions. The wide-scale use of IP
also makes it straightforward to access usage information from a
web-browser or to transfer data in standard file formats to specified
file locations in the existing IT infrastructure.

In other words, innovations in metering technology make it easy
to integrate the data analytics and management information they
produce with existing business software. For energy or facilities
managers trying to convince the CFO of the need for an upgrade,
that can be a powerful argument.

It also provides a strong degree of future proofing. With the new
innovative meters, upgrades are achieved by updates to firmware
rather than replacing meters and changes can be handled remotely.
Combine that with a modular design, and it’s possible for a store

to be refitted or a building to undergo a change of use without re-
installing the entire metering base. Instead, the relevant modules
can be remotely commissioned or decommissioned to accommodate
the new use.

So forget the idea that meters are a complex engineering
challenge. That picture is as relevant to today’s market as the
block-like phones of the 1980s. Smart submeter manufacturers
have adopted the consumer technology playbook: get smart, get
easy and stay innovative. It's a win-win for them — and a win-win
for their customers.

About the author
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How Utilities Can Protect the Grid

against Potential Outages Due to
Extreme Weather Events

Over the past few decades, changes in weather patterns due to
climate change or global warming have led to more extreme,
frequent, and costly weather events that have included intense rains,
ice storms, tornadoes, floods, hurricanes, heat waves, droughts,

and wildfires. These events have caused hundreds of major power
outages which have closed schools, shut down businesses, impeded
emergency services, and cost the economy hundreds of billions of
dollars. In an effort to combat the growing problem, many utilities
are developing strategies to modernize and ‘harden’ the electric grid.
New initiatives are directing substantial investment to improve the
grid’s efficiency, capacity, reliability, and resiliency. These efforts
will not only help make the grid less vulnerable to weather-related
outages, they will also help reduce the time it takes to restore power
after this number-one cause of outages occurs.

Climate change, more commonly referred to as global warming,

is a significant, lasting, and statistically-measurable change in
weather patterns that can last from a few decades to thousands of
years. |t can generally be attributed to variations in solar radiation
due to changes in solar output, orbital variations, and atmospheric
conditions, among others. Volcanos, for instance, are known to have
been a major cause of climate change throughout the ages. In the
last several decades, human (anthropogenic) activities have also
been associated with climate change. These activities include an
increase in CO, levels due to fossil fuel combustion, the manufacture
of cement, and deforestation. These also include ozone depletion
due, in part, to the catalytic effect of man-made refrigerants,
solvents, and propellants. While many people feel that anthropogenic
influences are negligible, the scientific consensus is that the climate
is changing and that human activities are playing a substantial role.

High-capacity ACCC

In Texas, for instance, statistics suggest that severe droughts are
several times more likely to occur today than they were in the 1960s
due to climate change. Higher temperatures lead to increased
evaporation, adding moisture to the atmosphere, which can intensify
storms. As the planet’s temperature continues to rise and glaciers
recede, sea levels are also rising measurably. This is most certainly
putting coastal areas and the utility infrastructure at greater risk.

In October 2012, the storm surge triggered by Hurricane Sandy
caused record flooding along the coast of New York, New Jersey,

and Connecticut. More than 8 million customers across 21 states
lost power. Utilities reported damage to more than 15,000 power
poles and 7,000 transformers. Following the storm, the city of New
York discovered that nearly 40 percent of its transmission substation
capacity and more than 10 percent of its large distribution substation
capacity is at risk of flooding during extreme weather events.

Nationwide, dozens of major power plants and substations located
along the coast are within a few vertical feet of high tide zones. As
sea levels continue to rise, the risks to these facilities from storm
surges will increase. Though predictions of sea level rises range
widely, data compiled by the U.S. National Oceanic and Atmospheric
Administration (NOAA) shows that rates of sea level rise have nearly
doubled in recent years, suggesting a rise of two to six feet in the next
century. With a warmer atmosphere, hurricane and storm rainfall is
also projected to increase in certain areas, which is likely to increase
runoff and flood risk on riverfront and other low-laying transmission
and distribution facilities.

Higher air temperatures can also cause earlier snowmelts which can
allow vegetation to become drier sooner, contributing to increased
risk of wildfires. According to the United States Geological Service
(USGS) the number of substantial wildfires in the Western United
States rose from an average of 140 per year in the 1980s to more
than 250 per year between 2001 and 2012. Eight of the ten largest
wildfires in California’s history, in fact, have occurred since 2001.
Drier conditions can not only cause wildfires to be more intense,
they also tend to spread more widely and do greater damage. Though
wildfires can damage transmission and distribution structures
(especially wood poles), the greatest risk comes from smoke and
particulate matter which can ionize the air, creating an electrical path
from the transmission line to ground (structure, adjacent line, etc.)
which can cause outages. Particulate buildup on insulators can have
a similar effect.
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Firestorm damage — ACCC Conductor unharmed

Storm damage — ACCC core remained undamaged

While climate change is increasing the frequency and severity of
storms, and causing ice damage and flooding in some areas, rising
global temperatures is also causing drought conditions and reduced
water supplies in other areas. This has already become a problem for
utilities whose generation plants require water for condensing steam
and/or cooling, that are located in impacted areas. The problem
should not be considered insignificant, as two-fifths of all freshwater
consumed in the United States is currently used by coal, natural
gas, nuclear, geothermal, biomass, and solar-thermal electric power
plants that rely on water for cooling or steam generation to run
turbines. A water shortage is not the only problem. Higher in-feed
water temperatures caused by climate change can reduce a plant’s
efficiency and/or capacity, while higher outgoing temperatures can

negatively impact local ecosystems and cause the facility to fall out of
compliance with federal or state regulations. When these conditions
occur — often during periods of high electrical demand — generation
may have to be tapered back or completely shut down.

Higher air temperatures can also impact generation plant
efficiency. Thermal generation plants operate most efficiently
when the air is cool. When this is not the case, more fuel must be
consumed or chillers must be installed, either of which add costs
to delivered power. As heat waves brought on by climate change
are becoming longer lasting and more frequent in recent years,
estimates suggest that existing thermal generation capacity may
diminish by as much as 15 percent over the next few decades due
to the impact of higher air and water temperatures. According to
the NOAA, the past four decades have all been hotter than the
twentieth century average, and nine of the ten hottest years on
record have all occurred since 2001.

While higher ambient temperature tends to increase consumer
demand, a loss of efficiency occurs with transmission and
distribution equipment — as well as with generators — as
temperatures rise. The efficiency of electrical conductors and
transformers used for transmission and distribution, for instance,
decrease as temperatures rise. Higher temperatures cause

the electrical resistance of the conductive materials to climb.
Increased resistance translates into increased line losses which are
exacerbated by higher levels of electric current. Line losses are a
function of the electrical resistance (R) of the wire multiplied by
the electrical current (I) squared (I12R). While the cost of these
losses is generally passed along to the consumer, generation
capacity, fuel consumption, associated emissions, and water
supply are all ‘spent’ supporting these line losses.

To protect the electric grid from severe weather events (the
number one cause of outages), and ensure reliable delivery in the
future, our industry will need to continue to develop and deploy
new technologies and business models to support alternative
investment strategies. Design standards, inspection methods,
and construction guidelines will need to be reconsidered and
more efficient means of assessing damage, deploying crews, and
retrieving a possibly larger inventory of standardized parts will
most surely require consideration. Developing more robust critical
infrastructure components such as traffic signals and installing
backup generators for key institutions may also prove highly

cost effective. Utilities less enthusiastic about employing new
technologies may need to rethink the risk-reward equation, and
entities that assess new technologies may want to consider ways
to fast track their evaluations that can otherwise get caught on
academic treadmills.

44

ELECTRICENERGY T&aD MAGAZINE | JULY-AUGUST 2014 ISSUE



How Utilities Can Protect the Grid against Potential Outages Due to Extreme Weather Events

Sag comparison ACSR and ACCC

A first line of defense has always been to squeeze more out of less.
For decades, utilities have found it very advantageous to improve
the efficiency of generators to reduce operating costs. More recently,
incentives have been provided to inspire consumers to use more
energy-efficient appliances and build more energy-efficient homes
and work places. These strategies have helped defer additional,
more expensive investment in building new generation to support
growing demand. The same strategy can be used on the grid itself,
where a substantial amount of energy is lost during the transmission
and distribution of electricity. A new bare overhead conductor that
was initially developed to handle very high levels of current (during
emergency conditions) with very low thermal sag due to its hybrid
carbon fiber composite core (ACCC) was also found to reduce line
losses by 25 to 40 percent or more compared to other conductor
types of the same diameter and weight during normal operating
conditions. While its high-capacity and high-strength have helped
improve grid reliability and resiliency in the wake of several heat
waves, storms, fires, and tornadoes, its improved efficiency is also
helping reduce fuel consumption and carbon emissions, while ‘freeing
up’ generation capacity. Employing energy efficiency measures on
the generation side, the demand side, or on the grid itself may offer
practical solutions for both adapting to — and mitigating — challenges
associated with climate change.

Utilities are taking other steps to ‘harden’ the grid which include

building protective sea walls or restoring naturally occurring

defenses such as:

e Sand dunes and wetlands

e FElevating or relocating important electrical equipment to protect
them from flooding

e Installing smart grid technologies and switches that can redirect
power to undamaged sections of line and isolate problem areas

e Undergrounding transmission and distribution lines where
feasible

e Reinforcing or replacing above ground poles with more robust
alternatives to reduce storm and fire damage

* Improving vegetation management efforts.

Power plant upgrade

As there are always costs associated with these and other options,
many alternatives and combinations of these techniques are
generally considered on a system wide basis.

To help make the grid more flexible and resilient during heat

waves and periods of high demand, a number of utilities and grid
operators are also implementing ‘demand-response’ programs,
which incentivize commercial and industrial consumers to cut
electricity use during periods of unusually high demand. During

a record setting heat wave in September 2013, for example, the
PJM grid operator used demand-response to curb demand by six
gigawatts. This was the equivalent savings of roughly 10 coal-fired
power plants, which helped keep the grid stable and air conditioners
running when they were most needed.

Utilities and grid operators are also pursuing other approaches to
help make the grid more flexible, robust, and resilient by expanding
transmission capacity, integrating energy storage, and improving
forecasting and scheduling techniques. Adding transmission
capacity serves not only to improve grid reliability and efficiency,
it can also help reduce congestion costs — allowing the consumer
access to the least expensive or cleanest source of power. Also,
when a conductor on a section of the grid is replaced with a more
efficient conductor, the new conductor serves to reduce ‘stress’
on adjacent sections of the grid to further improve overall

grid efficiency.
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Another important component of reducing the impact of weather
related outages and improving grid resiliency — or the ability to
quickly restore it following an outage — relates to communication. In
many respects, this is where the smart grid strategy comes into play.
In many instances, utilities that are faced with storm damage are
using data to identify and quickly respond to problem areas in much
quicker timeframes with much success. As it relates to reducing the
impact of weather-related outages, efforts are also being directed to
helping customers better understand the nature of outages and how
they can best prepare themselves, or secure assistance, when outages
occur. Though climate change will continue to increase the frequency
and severity of storm related outages, we now have many tools at our
disposal to minimize the impact.
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Electric Power Generation, Transmission, and Distribution
and Electrical Protective Equipment Final Rule

An Overview

Occupational Safety and Health Administration’s (OSHA) recent
revision of the standard for electric power generation and
distribution and associated construction will improve workplace
safety and health for workers involved in construction and
maintenance of all facets of power distribution, including electric
power generation, transmission and distribution. This new ruling
is a much needed update, which will drive home the need for
effective electrical safety work practices. The standard requires
better fall protection for workers on poles and towers, personal
protective equipment for workers against hazards of shock and arc
flash and additional training to avoid electrical hazards for those
that may work near power lines.

Risks associated with shock and electrocutions from inadvertent
contact with energized parts have long been recognized as a
threat to electrical workers. In 2005, OSHA began the rule-
making process to update the outdated construction standards
(1926 Supart V), which were last updated in 1972, and the
general industry standards (1910.269), which were published
in 1994. Through analysis and careful review, OSHA determined
that existing regulations did not provide enough protection for
employees working in situations that could cause serious injury
and death.

The new rule, as with most recent OSHA regulations, is
performance-based, and requires employers to perform hazard
analysis, train, and protect their employees from the hazards that
may be present.

Prior to the updated ruling, OSHA's construction and general
industry regulations were not harmonized — and were often
contradictory. For example, regulations for fall protection, personal
protective equipment for both electric shock and exposure to
flames and electrical arc (arc flash), protective grounds and hazard
analysis required review, due to contradictory guidelines.

OSHA estimates that these changes will save up to 20 lives

and prevent over 100 serious and debilitating injuries per year,
likely more. OSHA only investigates circumstances in which

three or more employees become hospitalized in the same event.
Considering there are hundreds more injuries per year that are not
investigated by state or federal regulators, the updated standards
will likely prevent more incidents than predicted.

Revisions to the Ruling
In all, OSHA is revising the following regulations in Code of Federal
Regulations, Title 29.
e PART 1910
o Subpart | — Personal Protective Equipment
e Appendix B to Subpart | of Part 1910 — Nonmandatory
Compliance Guidelines for Hazard Assessment and
Personal Protective Equipment Selection
o Subpart R — Special Industries
o Subpart S — Electrical

e PART 1926

Subpart A — General

Subpart E — Personal Protective and Life Saving Equipment
Subpart M — Fall Protection

Subpart V — Electric Power Transmission and Distribution
Subpart X — Stairways and Ladders

Subpart C — Cranes and Derricks in Construction

O O O © O O

The most significant changes are in Part 1910, Subpart R, and
Part 1926 Subpart V. The other parts were revised mostly for
clarification or in reference to changes in the aforementioned
subparts. Both rulings affect workers in the electric power
generation, transmission and distribution industries.
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These revisions affect workers in industries involving electric
power generation, transmission, and distribution. For example,
electric utilities, as well as contractors hired by utilities,

are affected. The most interested parties in the rules are in
industries involving electric power generation, transmission,

and distribution. If the business is involved in constructing,
operating, maintaining, or repairing electric power generation,
transmission, or distribution installations, then both of these
parts will be applicable. For example electric utilities, as well

as contractors hired by utilities (primarily classified in the
construction industry) are affected. The good news is that OSHA
tried to harmonize the two regulations for similar work (i.e. both
replacing and upgrading a switch have the same steps even
though one is considered maintenance which is regulated under
1910, and one is considered upgrade and is under 1926).

In addition, manufacturing and other industries that own or
operate their own electric power generation, transmission, or
distribution installations as a secondary part of their business
operations will need to carefully review the regulations for
applicability to their operations. The line-clearance tree-trimming
operations were also included in the scope of the construction
standard including requirements for training on hazards of
electricity and being able to recognize and avoid energize parts.

However, this is not all encompassing and the regulations
and federal register’'s preamble should be consulted for
additional information.

1910.136, 1910.137 and 1926.97 standard were also
updated to performance based as necessary for employee safety,
conforming to the latest consensus standards, as were all the
rules mention in this article. Since consensus standards are
updated much more frequently than regulations, many of the
specifics that are in these standards were not included in the
regulation, in order to ensure flexibility in compliance.1910.136,
1910.137 apply to all general industries and 1926.97 to all
construction, even though they were revised under the ‘power
generation’ initiative. Therefore their revisions for electrical
protection are applicable to all.

OSHA was concerned that its requirement for electrical footwear
may cause the employees to use the footwear as a primary form
of protection against electrical shock — which would not provide
adequate protection. This lead to the revision of 1910.136 to
indicate that the use of electrically protective footwear is limited,
as noted in the federal register to:

“(1) when working in areas where there is a danger of foot
injuries due to falling or rolling objects, or objects piercing the
sole, or

(2) when the use of protective footwear will protect the
affected employee from an electrical hazard, such as a static-
discharge or electric-shock hazard, that remains after the
employer takes other necessary protective measures.”

Class 00 and non-rubber insulating materials were recognized in
1910.137. Generally voltage-rated gloves can be used without
leather protector for dexterity if they are used for next lower class
(in case of 00 gloves for 250 volts or less) for which they are
designed and there is no possibility of puncture with energized
part or damage. However the gloves must be electrically tested
before they are used again. Objections to this requirement were
rejected by OSHA, primarily since the consensus standard also
contains this provision.

As previously mentioned Subpart V (construction) was revised

to match those of general industry regulations and the new

regulations have similar heading and break down of the

requirements throughout. Briefly, the new rule:

1. Adopts a requirement that employers determine the degree
of training by the risk to the employee

2. A new paragraph added to require employers to train
qualified employees to recognize electrical hazards and to
control or avoid them.

3. The existing requirement for employers to certify that they
trained employees has been replaced with a requirement
for employers to determine that employees demonstrated
proficiency in the work practices involved. In addition, a new
note added to clarify how training received in a previous job
would satisfy the training requirements.

4. A new paragraph added to require training for line-clearance
tree trimmers.

5. A new paragraph added to require host employers
and contract employers to share information on safety-
related matters.

6. A new requirement added to ensure that employers provide
the employee in charge with information that relates to the
determination of existing characteristics and conditions
which he can discuss with others during the job briefing.

7. The existing requirement revised to require the employer
to be able to demonstrate that it maintained ventilation
long enough to ensure that a safe atmosphere exists before
employees enter an enclosed space.
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8. The final rule revises, and requires the employer to establish,
minimum approach distances that employees must maintain
from exposed energized parts.

9. OSHA revised the existing requirements to ensure that employees
use electrical protective equipment whenever they can reach
within the minimum approach distance of an energized part.

10. OSHA revised the requirements on clothing in existing §
1910.269(1)(6)(ii) and (iii) to require the employer to protect
employees from electric arcs. Existing paragraph (1)(6)(i)
redesignated as new paragraph (1)(7), and the new protective
clothing and other protective equipment requirements added as
paragraph (1)(8).

11. The existing provision revised to require independent crews to
coordinate energizing and deenergizing lines and equipment.

A new paragraph has been added requiring multiple crews to
coordinate their activities under a single employee in charge and
to act as a single crew.

12. The existing requirement revised to allow, under certain
conditions, insulating equipment, other than a live-line tool, to
place grounds on, or remove them from, circuits of 600 volts
or less.

13. OSHA added appendix E containing information on protecting
employees from electric arcs.

14. OSHA added a new appendix containing guidelines for the
inspection of work-positioning equipment.

Below, we will discuss some of the more impactful revisions. These
are host-contractor relationship, fall protection, approach boundaries,
grounding at less than 600 volts and arc flash protection.

The owner/operator is required to notify contractors, even if they

are not directly hired by the owner, as to the specifics regarding
construction, operation, and hazards of the system on which the
contractors will be working. The contractor is also required to divulge
any hazards that he may bring on site or may create while working.
Owner/operators are required to give a job briefing prior to each

shift; one person must be identified as the ‘leader’ of all activities
performed by each person on site, regardless of their employer.

A personal fall arrest system (fall protection) is required if the
employee is working at higher than 4 feet. Starting April 1, 2015, the
standards require ‘qualified employees climbing or changing location
on poles, towers, or similar structures to use fall protection, unless
the employer can demonstrate that climbing or changing location
with fall protection is infeasible or would create a greater hazard than
climbing or changing location without it. According to the standard, a
personal fall arrest system may be work-positioning equipment, a fall

1
e

BIEFURE

restrain system or other fall protection meeting Subpart D of OSHA's
general industry standards or Subpart M of OSHA's construction
standards, as applicable.’

Approach boundaries or minimum approach distance analysis is
required using either formulas or tables in the standard. The system
voltage, maximum transient overvoltage (from engineering study or
table in Appendix B), and altitude must be known. Appendix B of
1910.269 has the work practices on working on energized parts and
paragraph ‘Ill. Determination of Minimum Approach Distances for

AC Voltages Greater Than 300 Volts’ has the detailed guidance in

this regard. OSHA offers (https://www.osha.gov/dsg/power_generation/
index.html) an easy to use calculator for determining phase-to-phase
and phase-to-ground minimum approach distance.

Application of grounds to the de-energized parts over 600 volts will
continue to require live line tools. However, the standard allows
application of ground to equipment that operates at 600 volts or less
without live line tools under certain conditions. First, the employer
must be able to show that the equipment remains de-energized during
the installation of grounds. Secondly, the application of grounds must
be carried out with proper shock and arc flash protection. One way
employers can prove that the equipment remains de-energized is

to ensure the lockout tag out steps are completed and maintain the
connection between the test equipment and the part being grounded
throughout the grounding process. This will verify absence of voltage
while the employee is installing grounds without live line tools on
equipment operating at less than 600 volts.

The new requirements mandate that arc flash protection, which OSHA
refers to as protection from ‘flames and electric arc,” be in place by
April 1, 2015. The standard requires hazard analysis and engineering
studies to determine the level of hazard and clothing required to
protect the employee from burns.

In 1994, OSHA recognized that flames and arcs were a hazard
that could cause serious injury and death to employees. However,
it did not have enough information regarding protection methods,
in order to require personal protective equipment. Instead, OSHA
decided to limit harm to employees from meltable and flammable
clothing; thus prohibited these materials from being worn when
working on or near energized parts. Over the past two decades,
several new methods of quantifying potential hazards have been
discovered. Additionally, flame and arc resistant clothing have
become more pervasive in the market.
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During the evaluation period, OSHA analyzed several calculation
methods, at various voltages, current, clearing time and working
distance. OSHA created a table highlighting where each of these
calculation methods are most accurate. Now, OSHA provides tables
of incident energy based on voltage, current and clearing time of the
protective device and determined the incident energy at a working
distance of 15 inches, as displayed in the tables below.

Table 3 from 1910.269 Appendix E
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For reference, the calculations are for ‘arc in the open,” which would
be appropriate if the arc is located in an overhead line, where the
energy and flames can go in all directions and mostly away from the
employee. However, for arc inside tunnels and vaults, on front or
under the distribution equipment, which is considered ‘arc in a box,’
the tables are no longer accurate. The incident energy as it appears
in Table 6 is under-estimated by greater than 2.5 times. For example,
to protect from 12 cal/cm2 flashes one could wear commercially
available flame resistant head/face/hand protection and shirt and
pants with a rating of 12 cal/cm2. However, an arc in a box would be
30 cal/cm?2 or more which would require switching hood and what is
commonly known as a switching suit, rated at 40 cal/cm2

The standard does not require protective clothing when the incident
energy is less than 2 cal/cm2, its reason being that untreated natural
fiber will protect some level of protection down to 1.2 cal/cm2 which
is the threshold for second degree burn. Other standards do not agree
and use 1.2 cal/cm2 as a minimum, above which protective clothing
is required. It is believed that the future consensus standards will
require protective clothing of 8 cal/cm2 whenever the exposure to
energized parts of greater 50 volts is possible.

Conclusion

The final rule becomes effective on July 10, 2014. The compliance
deadline for some provisions on fall protection, minimum approach
distances, and arc-flash protection is April 1, 2015. This ruling will
improve workplace safety and health for workers that are involved in
construction and maintenance of all facets of power distribution as
well as those in general industry with similar operations. Many thanks
to OSHA for continuing to champion measures to better protect the
men and women who work on or near electrical power lines. There is
much more to do, but this ruling should put the industry on a path to
safer working conditions.
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SECURITY

By Siobhan MacDemmott, CIS0, Utilidata

SESSIONE

Smart Grid: The Showdown at Credibility,

Privacy and Security Gap

Smart meters are the devices at which individual electric power
consumers will interact with utility suppliers on the proposed
American smart grid. When Craig Miller, an energy consultant
who works on creating the smart grid, introduced himself to a
Pennsylvania utility lineman, he got an unpleasant surprise.
“Smart meters,” the man informed Miller, “are a plot by Obama
to spy on us.”

For a smart grid advocate like Miller, it was a painful
encounter. Miller is among those who believe the smart grid
is absolutely necessary to take the nation’s energy industry
well into the twenty-first century. Among other things (Miller
and others say), the smart grid will be an essential to enable
utilities to meet increasingly complex power demand, identify
and repair problems faster, work with consumers to lower
their electricity bills, and reduce the environmental impact
of electricity production. Yet even the most ardent advocates
are coming to realize that they have to take smart grid privacy
and security concerns seriously. Put most simply, the old
power grid was dumb — in the sense of silent. Via the smart
grid, households talk — to the utilities and, potentially, to

any number of third parties. What do they say? What do they
reveal? And who is listening?

Level of Concern

In November 2010, AT&T commissioned the Ponemon

Institute to conduct a survey of 25,000 U.S. adults concerning
‘Perceptions about Privacy on the Smart Grid.” The report found
‘consumers... equally split about the affect the smart grid will
have on the privacy of their energy consumption records. Thirty-
nine percent of respondents believe the smart grid will diminish
their privacy. Twenty-four percent... are unsure as to the impact

and 37 believe it will not impact or improve their privacy.” Most
significant was that among respondents who professed to know
the most about the smart grid, concern about privacy was the
highest. Their greatest concern was the misuse of personal
information by the government and by third-party companies,
which might fail to protect their personal information.

What Is the Smart Grid?

The U.S. electric power grid is the interconnected network of
power plants, transmission lines, substations, transformers,

and other equipment that delivers electricity to homes and
businesses. Its construction dates from the early twentieth
century, long before the digital age, and, therefore, most of

it is a one-way power transmission system. The advent of the
Internet and associated digital communication devices has
made it possible to transform this one-way delivery system

into an interactive system, in which (according to EEI, a power
industry advocacy organization) ‘telecommunications and
information technology infrastructure’ will monitor energy usage,
supply, and demand to make the system ‘more reliable by
automatically taking actions to help reduce service disruptions
— or to minimize the effect of disruptions when they do occur.’
Additional benefits claimed for the smart grid are reduced ‘need
for electric companies to build more power plants’ and reduced
costs to consumers. The installation of digital smart meters,
which provide two-way communication between customers and
electric companies, will (it is claimed) ‘allow customers to better
understand their electricity usage and to manage their electric
bills more effectively.” Yet another consumer-oriented feature,
promised for the smart grid is the ability of users who have their
own generating capacity—solar, wind, biomass — to sell surplus
power back into the system.
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Although electric utilities are the principle advocates for the smart
grid, the technology has the support of the federal government via the
Energy Independence and Security Act of 2007, which was enacted
as Public Law 110-140 on December 19, 2007. By 2009, the U.S.
smart grid industry was valued at about $21.4 billion and by 2014
is expected to hit $42.8 billion. Although various utilities have rolled
out portions of the technology — including the installation of some

15 million smart meters — the conversion to a large-scale smart grid
in the United States and elsewhere is still in its early stages. An
extensive pilot project in Fayetteville, North Carolina, does provide a
glimpse of what a fully developed smart grid may look like. The pilot
project claims the ability to monitor and manage more than 250
individual ‘devices’ within each customer’s home. Such management
includes the ability to ‘selectively’ reduce demand among its 80,000
customers by turning off devices in homes that are part of the smart
grid program.

An Inventory of Risks
Those skeptical about or frankly opposed to smart grid technology
assert two categories of risk — security and privacy.

Security Risks

Although the present-day U.S. power grid is not yet a smart grid — not
yet extensively interactive —its operation does nevertheless depend
heavily on the Internet. All aspects of electric power, from generation
to distribution, are computer controlled. SCADA (Supervisory Control
and Data Acquisition) systems remotely manage generating, buying,
selling, and transmission of electric power. These systems are
intensively networked via the public Internet, sometimes wirelessly.
This interface between cyberspace and physical space — an ‘Internet
of things’ — is vulnerable to attack by hackers who may be criminals,
terrorists, or agents of foreign governments and militaries. Richard

A. Clarke is just one of many security experts who have identified the
power grid as a major national security vulnerability. “The... designers
of the electric power grid... didn’t think about people... turning

their systems into weapons... The easiest thing a nation-state cyber
attacker could do today to have a major impact on the U.S. would

be to shut down sections of the Eastern or Western Interconnects,
the two big grids that cover the U.S. and Canada’ (Richard A. Clarke,
Cyber War: The Next Threat to National Security and What to Do
about It).

The smart grid would use the Internet far more intensively than the
already vulnerable ‘dumb’ grid. In July 2013, the Department of
Homeland Security reported that “the number of cyberattacks against
the energy sector rose to 111 incidents during the first half of 2013,
compared with 81 incidents for all of 2012.” The smarter the grid
becomes, the more attractive — and vulnerable — it may appear to
would-be attackers. After all, if each smart meter communicates with
the grid, potentially any smart meter may be hacked and hijacked as a
route of attack.

Privacy

The digital infrastructure at the heart of the smart grid will tell
consumers a great deal about their daily energy use, not just in the
aggregate, but on the level of each individual appliance. The benefits
of this, as pointed out, are greater user control over energy costs
and, for society as a whole, more efficient electricity generation that
will significantly reduce greenhouse gas emissions. The downside

is that the home — traditional bastion of personal privacy — will be

in continuous automatic communication with utility companies and
exposed to third parties to an unprecedented degree. The granularity
of the information communicated, while potentially helpful to the
consumer, will be highly revealing to whatever individuals and entities
receive or intercept it.

On October 25, 2013, the National Institute of Standards and
Technology (NIST) issued its first draft Guidelines for Smart Grid
Cybersecurity, volume 2 of which specifically addresses Privacy and
the Smart Grid. Key issues raised include:

e Specific ‘appliances and generators may potentially be identified
from the signatures they exhibit in electric information at the
meter... This more detailed information expands the possibility
of intruding on consumers’ and other individuals’ privacy
expectations.’

e Smart meters ‘and associated devices and technology will result
in the collection, transmittal and maintenance of personally
identifiable data related to the nature and frequency of personal
energy consumption.’

e Based on smart meter data, ‘behavioral inferences... can be drawn
concerning members of a particular household.

e ‘Smart meter data also raises potential surveillance issues relating
to the methods by which the data is collected and transmitted
(electronic collection transmittal rather than manual meter reading
and compilation).’

e As ‘Smart grid technologies collect more detailed data about
households, law enforcement requests to access that data for
criminal investigations may include requests for this more detailed
energy usage data.’ (There is ample precedent for law enforcement
use of electricity consumption data in criminal investigations, as
in Kyllo v. United States, 358 533 U.S. 27 (2001), in which the
government used monthly electrical utility records to develop a
case against a suspected marijuana grower.)

Two monitoring issues raise even more complex privacy concerns:

e Most smart meters transmit their data wirelessly. Some are
equipped with a second radio intended to enable a Home Area
Network (HAN). If the HAN is enabled by the utility, it will allow
continuous real-time polling of energy use. The intention is to
feed an in-home display for use by the consumer; however, the
HAN could conceivably be monitored by third parties (such as law
enforcement) to provide a real-time picture of electricity usage on
an appliance-by appliance level, thereby providing a high degree of
covert surveillance.
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e An area of special concern is the smart grid monitoring of
electric and hybrid-electric vehicle charging. Geolocation
data will certainly be collected and recorded in this process.
With this, it will be possible to determine when a vehicle was
charged (and therefore present) at a particular residence or other
charging station location. Researchers at the MIT Geospatial
Data Center have posed the following privacy-related questions:
(1) “Will a charging vehicle’s location be shared with the utility
operator?” and (2) “In ‘authenticating’ charged vehicles for
billing purposes, will the authentication scheme... address the
privacy and security issues?” We would add, would geolocation
data be available to third parties, such as advertising networks,
marketers, law enforcement, private investigators, or media
organizations? And will it be vulnerable to illicit interception by
criminals or espionage agents?

Depending on the individual consumer’s contract with the utility,
smart metering may allow the utility to restrict or automatically
disconnect certain household appliances at specified times or

during periods of high electric demand. How intrusive will this be?
What safeguards will exist — for the use of in-home medical devices,
for example, such as dialysis equipment? To what degree will the
consumer be able to override automatic scheduled or non-scheduled
shut offs? And will landlords who participate in a utility load-
management program have authority to disconnect tenant appliances
at will?

Finally, the IT researchers pose other privacy and security questions

well worth asking. Among these are:

e What happens when a smart meter detects a meter bypass? ‘While
this technology will reduce theft, will it produce false positives
and expose innocent individuals to possible fines or criminal
proceedings?’

e ‘Will data collection and communication be secure? Will the utility
develop proper policies and procedures for maintaining data
privacy?’

e With regard to in-home devices (such as HANs), intended to
communicate usage data to the customer, “Will these devices also
share data with third parties, and if so, on what basis?” Will such
third-party sharing require the customer’s consent? Additionally,
will energy-related information accessible to the customer (via
a user name and password) be kept secure? Or can it be readily
captured by third parties?

e Will smart grid fault detection systems ‘have access to personal
information regarding electricity use in real time, without direct
interface with the consumer?’

e Will smart grid load management systems give generators ‘direct
access to electricity demand information, and if so, could
individual household electricity be discernible?’

e When smart grid data is used to monitor ‘distributed’ or ‘on-site’
generation (such as individual solar, wind, or biomass systems),
will customer information and transactions — as when the customer
provides power back to the grid — be kept private and secure?

Credibility Gap

Clearly, the work of safeguarding the security of the smart grid and the
security and privacy of data on the smart grid must be a collaborative
effort of the utility industry and the government. Such an effort is
possible and even feasible, but is it likely?

We have doubts and concerns.

As Richard A. Clarke (cited earlier) and others point out, the security
of the existing “dumb” power grid remains inadequate and has

been inadequate for a long time. As for the privacy and security

of consumer information on the Internet, the private sector —
e-commerce providers, advertising nets, advertisers, and marketers
— have been steadfastly resistant to government regulation and have
provided transparency and control to consumers grudgingly, if at all.

As for the U.S. government, its approach to regulation has been
gingerly at best, and such recent events as the Snowden revelations
concerning the omnivorous surveillance practices of the NSA

and other U.S. (and British) intelligence agencies have opened

up a ‘credibility gap’ possibly even wider — and apparently even

more thoroughly institutionalized — than what existed during the
administrations of Lyndon B. Johnson (the Vietnam War) and Richard
M. Nixon (Vietnam and a host of White House criminal misdeeds).

The real crisis presented by the emergence of the smart grid may
actually be less an issue of endangered security and privacy —
though these dangers are certainly real and significant — than a
crisis of public faith in the motives of companies and, even more, of
government. As a result of this crisis of credibility, the development
and deployment of the smart grid, with all the benefits it does offer,
may be retarded and/or curtailed. If it is, Americans will be deprived
of an important modernization of our obsolescent infrastructure.

There is no question that protecting the security and the privacy of a
smart grid will require not only collaboration between private industry
and the government, but the passage of laws and regulations with
teeth. In the current landscape of justifiable cynicism and outright
distrust, the credibility gap will almost certainly discourage and
impede both the necessary legislation and the further development of
smart grid technology.
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Introduction

The new, highly-secure automated Demand Response (DR)
platform, OpenADR 2.0b, opens up the next generation of
markets for DR and energy market program participants.
Recent OpenADR 2.0b pilots focused on Ancillary Services,
including Synchronous Reserve and Regulation, at PJM
Interconnection, LLC eclipses historical viewpoints that

DR may not be relied upon to deliver the easily measured
and verified performance required in the small intervals
necessary for program participants to receive best treatment
valuation and market incentives. The pilots have shown
that DR resources show great promise as a provider of
ancillary services.

Changing supply paradigm and new

regulations requires new resources!

EPA driven coal plant shuttering, nuclear energy facility
closures, shale production, and related energy market
price reductions all coupled with unpredictable climate
create the need for critical planning by grid operators to
meet ever growing and changing energy supply needs.
The OpenADR 2.0b pilots successfully demonstrate that
proactive demand and load management may be relied
upon as an efficient and cost effective method of meeting
today’s changing supply, regulation and price reductions.

What is OpenADR 2.0b?

OpenADR is a standardized method for electricity providers
and system operators to communicate DR signals with each
other and with their customers using a common language
over any existing secure IP-based communications network,
such as the Internet. It is designed for sophisticated devices
supporting most DR services and markets, with flexible
capabilities for generating past, current, and future

data reports.

Characteristics of the ‘New DR’

‘New’ DR programs are more granular in several ways:

e Some existing programs are locational forms of
Emergency DR Programs. These programs, enabled by
GIS systems, permit a utility to ‘turn-off’ participants
located on an overloaded feeder line, rather than turning
off program participants throughout their operating area.

e New DR programs, enabled by the new OpenADR
2.0b autoDR standard, enables programs to be called
piecemeal or incrementally — some examples include:

i) A shed request might be for twenty percent (20%)
against a committed shed level

ii) Setting a thermostat controlling a HVAC up three (3)
degrees on a hot day

iii) Dispatching participants in certain ancillary services
programs, described in more detail, below.

In each use case listed above, the ‘new’ DR programs
provide participants new monetization incentives too, often
at minimal inconvenience to the facility, while enabling
continued evolution of grid reliability and stability. The
protocol pilots have successfully demonstrated the ability
to make demand side load available in an efficient and cost
effective manner for a variety of markets such as:

e Capacity

e Energy

And further enable such ancillary services as:
e Regulation
e Synchronous Reserves

Over the past year, the company participated in and led
trials of the use of OpenADR 2.0b in certain ancillary
services programs. The results and ‘lessons learned’ from
that trial are discussed in the rest of this article.
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2013 to 2014 OpenADR 2.0b Pilot at PJM

Interconnection, LLC

IPKeys announced in April 2014 the successful conclusion

of multi-phase pilots at PJM Interconnection over the course

of the last year for Ancillary Services (Synchronous Reserve

and Regulation) utilizing its OpenADR 2.0b certified Energy
Interop Server & System server and end point hardware. The
pilot participants — Walmart, PJM, Lawrence Berkley National
Laboratory (Berkeley Lab), and Schneider Electric — succeeded in
showing the technological feasibility of using the OpenADR 2.0b
profile in the field for ancillary services and regulation signaling.

Walmart provided a signaling test bed at one of its 24x7 Super
Centers in Pennsylvania as part of the pilot’s synchronous reserve
(SR) phase. This involved translating the PJM SR web service
signal into an appropriate OpenADR 2.0b service message to
successfully control a series of lighting and HVAC loads via
Walmart’s Building Management System (BMS) solution.

According to the author;
This highly secure technology enables energy consumers such
as Walmart to receive actionable open standard and machine
interoperable market signals directly from 1SO’s and begin the
process of automating participation in ancillary services and
other rapid response markets, reduces risks associated with
the wholesale market and empowers participants to focus on
realizing value.

In the regulation phase of the pilot program, funded by the U.S.
Department of Energy’s Office of Electricity Delivery and Energy
Reliability, Schneider Electric provided a signaling test bed in its
variable frequency drive (VFD) laboratory in Raleigh, NC. Work in
this project phase concerned translation of the PJM regulation

signal into the appropriate OpenADR 2.0b web service messages.
Schneider Electric also monitored its ability to track both the various
PJM test regulation signals as well as its ability to convey the
regulation signal via both XMPP and HTTP Internet protocols.

“We have demonstrated that it is possible to perform four second
regulation using secure web services — this capability dramatically
reduces the cost and complexity barriers for loads to participate
in regulation markets when compared to dedicated DNP3 or ICCP
links,” said Jim Boch, Senior Electrical Engineer and EISS™
product manager.

“The team’s end-to-end demonstration has shown that the

open signaling architecture is fast enough to satisfy the timing
requirements of PJM’s ancillary services,” said Jason MacDonald,
Senior Scientific Engineering Associate at Berkeley Lab. “This
demonstration shows how easily resources can connect to various
markets when they are enabled with OpenADR clients.”

“PJM is pleased to have participated in this innovative pilot project
for automated demand response,” said Sarah Burlew, Manager of
Applied Solutions. “For PJM, one of the key elements of this project
is its incorporation of secure communications, which is critical to
protecting and maintaining a reliable grid.”

The technical setup and business outcomes of the pilots is
described in the sections following, below.

Technical Description — OpenADR 2.0b
Pilot at PJM Interconnection, LLC!

Synchronous Reserve Test Setup

The synchronous reserves tests were performed in October 2013
and included the company’s end-to-end tests in April 2014. The
participating retail store was a Walmart in Pennsylvania. Roof top
air conditioning units and interior lighting were shed in response
to a test reserves call from PJM. The signals were comprised of
instructions to shed different levels of load corresponding to the
shedable load of the two subsystems under control. The signaling
architecture is shown in Figure 1.
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Figure 1: Synchronous Reserve Test Setup

Frequency Regulation Test Setup

The frequency regulation tests were performed with a VFD-retrofitted
heat pump supply fan that cools a small laboratory at a Schneider
Electric facility in North Carolina. The VFD can drive a previously
constant volume fan within a range of + 5 hertz in 0.5 Hz steps. To
run the tests, normalized regulation signals were sent via OpenADR
2.0b and translated into the frequency range in which the device
operates. In this scenario, the model for translating the frequency
range resides in the EISSBox, although for scalability the control
logic should be migrated to the PLC or ultimately a BMS for a true
deployment in a commercial building. Additionally, the controller is
open loop with respect to its objective, power.
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Figure 2: Frequency Regulation Test Setup

Business Impacts & Market Value Capabilities
that OpenADR 2.0b Provides

***Synchronous Reserves appears to be a better option than most
traditional DR programs as long as the building management system
is capable of receiving a response request and shedding load within
the ten minutes required.

***Regulation Participation in PJM markets is valuable for
resources that have the control and metering capability to perform
two second regulation whereby the signal is sent every two seconds.
There is a ten second lag before response is required.

PJM splits its Synchronous Reserve Market into two tiers:
Tier 1 reserves are those that result from economically
dispatching generation at levels less than their rated capacity.
Tier 1 resources are not paid for their capacity, as they have no
lost opportunity cost; however, they receive a premium on the
price of energy they supply during reserve events.

Tier 2 resources are those resources that are dispatched for
energy at a sub-optimal level in order to maintain adequate
reserve in the system. These resources do have a lost
opportunity for supplying energy and are thus paid a capacity
price that is equivalent to the largest opportunity cost payment
of all such resources, termed the market clearing price (MCP).

Demand Response is considered a Tier 2 resource, although it does
not have an opportunity cost in the same way a generator might.
Thus a DR resource relies on other, more traditional Tier 2 resources
to set the market clearing price for synchronous reserves.

To get a sense of the range of prices for synchronous reserve,
analysis of historical data may be useful.

Table 1 displays market clearing price statistics for synchronous
reserves in PJM’s Mid Atlantic Reserve Zone in 2013 taken from
publicly available data.?

The data suggests that if a demand response resource were
available for all hours of a month, then the resource may expect
to capture $2.24 per kW of DR capacity per month. However,

the spinning reserve MCP is the most uncertain of the Ancillary
Services (AS) prices in PJM, as evidenced by the very large standard
deviation and the fact that 54 percent of hours recorded a market
clearing price of zero. A more thorough analysis would consider only
the value during the hours in which a DR resource is available to
shed load, such as during business hours for lighting and HVAC in a
retail store. This value is also only inclusive of the capacity value of
providing SR, this does not include the value of the energy provided
when called, which is paid at the locational marginal price plus
$0.05/kWh.
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In addition to the value available for SR:

Table 1 also contains data pertaining to the value of regulation
during 2013. The average market clearing price suggests that the
capacity value to a resource that can provide regulation for all hours
of the day is approximately $17.5/kW-mo. This is considerably
higher than the value of SR and the clearing price has less
uncertainty with very few hours in the year clearing at $0/MWh.
Additionally, resources earn revenue from their performance each
hour, which is tied to the market clearing price for performance.
The nearly order of magnitude difference in the value of regulation
suggests that resources that have the control and metering
capability should give significant consideration to participation in
regulation in PJM’s markets.

Energy Impacts: Frequency and Duration of

Events

A common concern of potential demand response participants in
ancillary services markets is what impact participation will have
on their operations. One way to examine this would be to consider
the frequency or probability to be called in any hour as well as the
duration of response required.

In SR, participants who have bid into the market are paid to
stand by. Historical SR data from the last five years suggest

that on average, PJM makes SR calls in their Reliability First
Corporation Reserve Zone an average of 31 times per year, with a
range of 19 to 39 reserve deployments per year.® This corresponds
to a roughly 0.4 percent probability that awarded capacity will
be called in any given hour. Additionally, the average duration

of events in these five years was 11 minutes and 18 seconds,
with a standard deviation of the sample around 7 minutes. The
minimum duration was 4 minutes and the maximum was 1 hour
and 8 minutes. These statistics suggests that 80 percent of
reserve calls in PJM are less than 20 minutes in length.
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This makes the SR market in PJM look much less
impactful than traditional emergency demand response
programs that typically have 2 to 4 hour response durations
and can be called for upwards of 100 hours per year.*

In terms of impact to building operations, Synchronous
Reserve appears to be a better option than most traditional
DR programs as long as the building management system
is capable of receiving a response request and shedding
load within the ten minutes required — capabilities that
OpenADR 2.0b provides.

Conclusion

Demand response resources show great promise as a
provider of ancillary services. The present work and pilots
describes a battery of tests that show adequate capability
of HVAC and lighting loads to provide ancillary services
in the PJM Interconnection territory. The synchronous
reserve test displayed noticeable load sheds for both the
lighting system and the HVAC system within a few minutes
of receiving the signal. For both load drops, the response
was much faster than the ten minutes required by the
synchronous reserve product definition.
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Since the earliest installation of electical power lines, the need
to develop comprehensive construction and maintenance work
rules was recognized as essential to ensuring lineman safety.

For many decades, few rules existed meeting these requirements
in the United States other than the National Electrical Safety
Code® (NESC®), which was introduced in August 1914. Higher
voltages, customer service continuation, circuit reliability,
unacceptable injury, and fatality rates among other factors
demanded attention to a protocol for appropriate work rules. The
federal Occupational Safety and Health Administration (OSHA)
was established in 1970.

August 2014 marks the 100 year anniversary of NESC'’s
creation, and today the NESC still remains one of the most
widely adopted safety codes. Specifying best practices for the
safety of electric supply and communication systems such as
telephone, cable TV, and railroad signal systems at both public
and private utilities, the code has been continually refined and
innovated to help protect the public, electrical professionals,
equipment, and property. Part of that process is working to
harmonize the NESC with the workplace-health and safety
regulations issued by OSHA.

How are these work rules evolved and brought to bear in the field
to drive the real-world improvements in work procedures that
deliver better protection for both utility workers and the public?

Aligning OSHA and NESC Specifications for
Worker Safety

The NESC has been in continuous use since its inception 100
years ago. The code sets ground rules for basic provisions

that are considered necessary for the safety of employees and
the public during installation, operation or maintenance of
electric supply, and communication lines and their associated
equipment. It applies from inception or receipt from another
entity up to the service point where electric energy or
communications systems are transferred to a premises wiring
system. Most U.S. states have adopted or use the NESC in some
manner (some just as a reference or model), and the code is
used in about 100 countries around the world.

Since 1972, IEEE has served as the secretariat of the NESC.
In September 2014, the IEEE Standards Association (IEEE-
SA) - the standards and collaborative solutions arm of |IEEE,
with a portfolio of over 900 active standards and more than
500 standards under development — is scheduled to release a
preprint of proposed changes for the 2017 edition of the NESC.
This will touch off an eight-month period of open commentary,
closing on 1 May 2015, to allow interested parties to review,
affirm or suggest additional changes to the code proposals.
Additional reviews are scheduled to take place over the next
year, leading to a scheduled publication date of 1 August 2016
for the 2017 code.

Among the possible revisions for the next edition of the

code will be six new change proposals developed by NESC

Subcommittee 8 on Work Rules that are intended to harmonize

with new OSHA regulations. OSHA 1910.269 covers the

operation and maintenance of electric power generation,
control, transformation, transmission, and distribution lines and
equipment.! The associated NESC change proposals address
areas such as:

e Minimum approach distances (MADs) for supply workers in
various situations (performing live line work with or without
tools, bare hand, rubber glove work etc.)

e Requirements to address reach and extended reach

e MADs for communications workers

e Requirements for fall protection while employees are
climbing, transitioning and/or transferring and while in
working positions

e Requirements for arc-rated clothing and equipment and
minimum necessary protection for a worker’s head, body,
hands and feet

The upcoming commentary period on these and other change
proposals for the 2017 NESC marks the next phase in a time-
tested development process for the long-standing code. The code
is a product of an open collaboration among the professionals
and industries that it serves through a structured five-year
process that is facilitated by the IEEE-SA.
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Keeping the Code Current and Relevant

The current, 2012 edition of the code introduced key changes and/

or clarifications around where the NESC applies in relation to:

e National Electrical Code® (NEC)

e Methods for achieving effective grounding connections

e Rules for protecting electrical supply stations from interference
by activities outside the stations and for guarding inside the
stations

e Requirements for inspections and for facilities to be grounded or
insulated

e Underground inspection rules and requirements for direct-buried
cables and conduits not part of a conduit system

e Arc ratings for apparel (specifically for exposures of less than
1,000 volts)

e MADs and employee protective grounds

Source: New Brunswick Power

With the 2012 NESC's release, work on the 2017 edition
commenced. The procedure for revising the code is straightforward
and proven:

e A proposal may be prepared and submitted electronically
by any substantially interested person, organization, NESC
subcommittee or member of the NESC Committee or its
subcommittees.

e NESC subcommittees consider each proposal and endorse them,
prepare proposed revisions or additions, refer them to technical

working groups for detailed consideration, request coordination
with other subcommittees, and/or recommend rejection.

e A preprint of the proposed revisions is published and available at
standards.ieee.org/store.

e Proposed revisions and comments are processed for
consideration by NESC subcommittees.

e Based upon the subcommittee reports, a draft of the revision of
the NESC is distributed to the NESC Committee for approval by
a six-week letter ballot and the ANSI Board of Standards Review
for concurrent 60-day public review.

For users of the code, the revision process provides an opportunity
for the expertise in the real-world field of implementation to help
shape the code’s future and ensure that their particular experiences
and needs are reflected in upcoming releases. Through constant
refinement, the NESC remains a relevant, essential resource that is
one of the prime elements in the culture of safety that has grown up
around electrical work around the world over the last 100 years.

Contributing to Safety in the Real World

The NESC is not a design specification or instruction manual itself,
but its work rules and other safety intelligence is brought to bear in
the field in a variety of ways.

Adoption by state legislatures and public service commissions
(PSCs) is one primary avenue through which the NESC helps keep
linemen, other electrical workers and the public safe. Almost every
U.S. state adopts the NESC in whole or part. Some adopt only the
code’s construction and maintenance rules, for example; other
states do not directly adopt a safety code for utilities but look to the
latest edition of the NESC when issues related to its scope present
themselves. California, on the other hand, has its own state code but
reviews its requirements when the NESC is revised.

The Caribbean islands, U.S. territories and U.S. military bases
globally also rely on the NESC, and consulting engineers have
leveraged the NESC in bringing electricity to nations through

U.S. Agency for International Development (USAID) programs in
cooperation with the U.S. Department of Agriculture Rural Utilities
Service. Today, about 100 countries around the world use the NESC
in some way — sometimes with modifications to account for local
climate anomalies.

Furthermore, the NESC often is an integral element in the

holistic safety programs (encompassing safety manuals, ‘tailboard
discussions,” all-hands safety meetings, spot checks to ensure
regulations are being followed, apprentice programs, etc.)

that utilities typically follow. The commitment to safety that is
demonstrated by individual electrical workers is the primary factor in
ensuring that the NESC contributes to safety as intended.

60

ELECTRICENERGY T&aD MAGAZINE | JULY-AUGUST 2014 ISSUE



Guest Editorial

Conclusion

The United States’ first electric supply
and communications systems were
limited to specific towns or regions.
Before standardization of clearances of
energized parts from public and worker
areas, strength of supporting structures,
wiring and electrical work methods, etc.,
electrical workers traveling from one area
to the other encountered problems when
working with disparate systems. The
hazardous environment (for workers and
the public alike) led to a congressional
mandate for the National Bureau of
Standards (NBS), the first secretariat

of the NESC, to leverage contemporary
engineering theory and generally accepted
good industry practices in promulgating
national standard practices.

The resulting introduction of the NESC
in 1914 helped drive consistency and
safety across the design, construction,
operation, and use of electric supply and
communication installations throughout
the United States. Over the years, the
NESC's benefits have been felt by
electrical workers and the public in more
and more of the world.

During this span, the NESC has
continually evolved to remain realistic,
practical, and useful with the arrival of
new technologies and developments in the
industry. The launch of OSHA in 1971
represented one such development, and
keeping the code in harmony with OSHA’s
work rules is one of the prime, ongoing
areas of focus for the NESC’s developers.

One hundred years after the NESC’s
inception, the determination to deliver a
robust, relevant code contributing to the
safety of electrical workers and the public
is as strong as ever.
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ABB INC.

940 Main Campus Drive
Raleigh, NC, U.S.A 27606
Tel: (800) 435-7365
Web: www.abb.com

ADRIAN STEEL COMPANY

906 James St

Adrian, MI, U.S.A 49221

Tel: (800) 677-2726 « Fax: (517) 265-5834
Web: www.adriansteel.com

A\CS

ADVANCED CONTROL SYSTEMS, INC
2755 Northwoods Parkway

Norcross, GA, U.S.A. 3007 |

Tel: 800-831-7223 « Fax: (770) 448-0957

Web: www.acspower.com

Advanced Control Systems (ACS) is a leading Smart
Grid technology provider to the worldwide electric
power industry. Our advanced solutions include
SCADA;Advanced Distribution Management
(ADMS), Outage Management Systems (OMS),
Energy Management Systems (EMS) and a
comprehensive substation automation platform.
We offer the industry’s most sophisticated RTUs,
extensive legacy RTU upgrade solutions, and an
advanced feeder automation suite that includes our
cost-effective Centrix platform.We can help you
build the next generation grid - today.

AE PRODUCTS, INC.
1349 South Killian Drive
Lake Park, FL, U.S.A. 33403
Tel: 888-848-7756

Web: www.aeproducts.net

AEL ENVIRONMENT
1705 Argentia Road, Unit 3
Mississauga, ON, CA L5N 3A9
Tel: (888) 312-2896

Web: aelenv.com

AESI
SR—

AESI ACUMEN ENGINEERED
SOLUTIONS INTL. INC.

1990 Lakeside Parkway Suite 250
Tucker, GA, U.S.A. 30084

Tel: 770-870-1630 - 888-849-7237
Fax: 770-870-1629

Web: www.aesi-inc.com

AESl is a consulting and engineering firm, serving
electrical utility clients since 1984. Our staff come
from across the power industry—generation
through to distribution and operations. Our
engineering and technical professional staff deliver
services for Distribution utilities, Regulatory
compliance, IT/Cyber security and Generation and
Transmission — Operations, Planning and Systems.

rAFL

AFL - ATTN: CORIE CULP

170 Ridgeview Center Dr

Duncan, SC,U.S.A. 29334

Tel: 864-433-0333 « Fax: 864-486-7310
Web: www.aflglobal.com

AFL is a leading manufacturer and integrator
offering end-to-end utility solutions for the
growing smart grid market. From fiber optic cable
and hardware, fusion splicers and test equipment,
transmission and substation fittings to next-
generation optical transport solutions, engineering
and design, and operational services, AFL connects
your networks as you evolve beyond legacy
technologies.

ALSTOM GRID

200 Great Pond Drive
Windsor, CT, U.S.A 06095
Tel: (860) 285-2458

Web: www.grid.alstom.com

ALTEC INC.

33 Inverness Center Parkway
Birmingham, AL, U.S.A. 35242
Tel: 800-958-2555

Web: www.altec.com

h
A
ALUMA-FORM
ALUMA-FORM INC
3625 Old Getwell Road PO Box 18555
Memphis, TN, U.S.A. 38118-0555
Tel:901-362-0100 * Fax: 901-794-9515
Web: www.alumaform.com

Aluma-Form, Inc. manufactures industry-leading
fiberglass, aluminum and apitong wood products
for the electric utility and communications
industries, and specialize in custom engineered
solutions.

All of our products offer superior performance

with the shortest lead times in the industry.Visit
us online at www.alumaform.com for our latest

product catalogs.

AMERICAN WIRE CHOLP

A FOWIRFEL S¥LUTIDN
AMERICAN WIRE GROUP, INC.
Tel: 954-455-3050 « 800-342-7215
Fax: 954-455-9886
Web: www.buyawg.com
See ad page 78

AWG specializes in Cable for Renewable Energy
and Utilities, offering a complete line of 35kV
Power Cables for Collection Systems, Fiber Optic
Cables in Duct, Bare Copper; Copper Clad Steel,
Overhead Bare Aluminum T- line Conductors
(ACSR & AAC), OPGW and Hardware, Aluminum
2kV RHH RHW-2 Cable & Copper 2kV DLO

Cables, Substation Control Cables, and flexible
Tower Cables. AWG is proud to offer our patented
TowerGuard® CCA 2kV Type DLO Cable which
weighs and costs 35% of conventional Copper
DLO Cables. AWG is now also stocking TE/
Raychem products.

AMETEK

POWER BESTRUMENTS
AMETEK POWER INSTRUMENTS
255 North Union Street
Rochester, NY, U.S.A. 14605
Tel: 585-263-7700VVeb: www.ametekpower.com

AMETEK Power Instruments provides best in class
products including fault and transient recorders,
TI/EI TDM and packet-based broadband Ethernet
multiplexers, PMUs, annunciators, SER, power-line
carriers, protective relay channels, revenue meters,
sensors and turbine and boiler thermocouples.
AMETEK Power Instruments consists of; RIS,
Pulsar Technologies, Panalam, Gulton Statham and
Scientific Columbus.

8
Ak Solutions, inc.

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

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.

ASPLUNDH TREE EXPERT CO.
708 Blair Mill Road

Willow Grove, PA, US.A. 19090

Tel: 1-800-248-8733 « Fax: 215-784-4405
Web: www.asplundh.com

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

AWESENSE

1400-1055 W Hasting ST

Vancouver, BC, CAV6E 2E9

Tel: (604) 259-2850 - (888) 868-4607
Web: www.awesense.com
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BARON USA

350 Baron Circle

Cookeville, TN, U.S.A 38501

Tel: (931) 528-8476 « Fax: (931) 526-2219
Web: www.baronusa.com

See ad page 74

Baron USA -Purveyors of the finest oil processors
and transformer dry out systems in the known
universe! (Possibly even further!). Automated
Unattended Transformer Dry Out Systems
“AUTOS” for energized on-line processing of
transformers. Fluids Processed: Transformer Oils,
Silicone Fluids, Natural Ester Fluids, Cable Oils.
Wind Farm Systems.Vapor Phase Systems.

BELDEN INC

7733 Forsyth Boulevard Suite 800

St. Louis, MO, U.S.A. 94539

Tel: 314-854-8000 « Fax: 314-854-8001
Web: www.belden.com

=~ Bentle

g Fawuiring lnlysirapin e u
BENTLEY SYSTEMS, INC.

685 Stockton Drive

Exton, PA, U.S.A. 19341-0678

Tel: (610) 458-5000 * Fax: (610) 458-1060
Web: www.bentley.com

Bentley is the global leader dedicated to providing
architects, engineers, geospatial professionals,
constructors, and owner-operators with
comprehensive software solutions for sustaining
infrastructure. Bentley Systems applies information
mobility to improve asset performance by
leveraging information modeling through integrated
projects for intelligent infrastructure. For more
information, please contact Bentley.

BRI BUFFER

ke e

BIRD BUFFER LLC

1420 80th. SW,

Everett, WA

U.S.A. 98203

Tel.: (425) 697-4274

Fax : (866) 557-4274

Web site: www.birdbuffer.com

BirdBuffer is bird control that’s safe, proven,
cost effective, and humane. Patented BirdBuffers
work by vaporizing a concentrated grape juice
formulation to repel birds from the area.When
birds keep coming back and everything else

has failed, then it’s time for an OSHA friendly
BirdBuffer. Call for your free consultation.
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BRONTO SKYLIFT INC.
47 Taft Vineland Road
Orlando, FL, US.A. 32824
Tel: (352) 895-1109Web: www.bronto.fi
See ad page 69

Bronto Skylift offers a wide selection of
insulated and non-insulated high-reach truck-
mounted aerial devices for utility work and
other applications. With advanced controls and
one-button automatic leveling of the outriggers,
Bronto aerials can be driven onto the site, then
set-up and elevated to the overhead area in |5
minutes or less — far faster and much safer than
other methods currently in use.

Bronto aerials are available in a wide range of
working heights and platform capacities to meet
your exact needs. HDT Series machines feature
working heights to 197-feet and are available in
both insulated and non-insulated models with
platform capacities up to 1500-lbs on some
machines. XDT Series machines are available with
working heights to 230-feet, horizontal outreach to
| 18-feet and platform capacities to 1400-lbs. Other
Bronto models are available with working heights
over 340-feet.

@\u gent solutions’

C.I.LAGENT SOLUTIONS

11760 Commonwealth Drive
Louisville, KY, U.S.A. 40299

Tel: 502-267-0101 » Fax: 502-267-0181
Web: www.ciagent.com

The World Leader in Oil Containment and Water
Filtering/Processing. C.I.Agent Solutions’ cutting
edge technology gets the job done with less
labor and at a lower cost.As the World Leader
we expect to be copied...but don’t be fooled by
unsupported claims. C.l.Agent Solutions is the Oil
Containment Solution.

%t California Turbo, Inc.

CALIFORNIA TURBO, INC.
10721 Business Drive

Fontana, CA, U.S.A. 92337

Tel: (909) 854-2800 « Fax: (909) 854-2801
Web: www.californiaturbo.com

See ad page 77

California Turbo offers a full line of transformer
cooling fans and accessories.We supply

these proven products to original equipment
manufacturers, utility companies and contractors
throughout the United States and around the
World. Customer service is the basis of our

business, and we have cultivated an unequalled
team of suppliers who can help us meet your exact
needs. Our active quality program is our assurance
to you, our customer, that our products and
service are second to none.

o 3
CANTEGA' lechnologies
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CANTEGA TECHNOLOGIES INC.
100, 17866-106A Avenue

Edmonton,AB, CAT5S V3

Tel: (877) 448-9701 « Fax: (780) 453-2366
VWeb: www.cantega.com

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

CARGILL

9320 Excelsior Blvd

Hopkins, MN, U.S.A. 55433

Tel: 1-800-842-3631

Web: www.envirotempfluids.com
See ad page 19

Cargill supplies Envirotemp™ natural and synthetic
ester fluids, for transformers globally. FR3™ fluid
can improve fire safety, extend transformer asset
life and increase load capacity by up to 20%. It is
biodegradable and non-hazardous in soil and water.
Envirotemp™ 200 synthetic ester meets [EC
specifications for synthetic transformer fluids.

y
‘% CHAMPION

FIBERLLASS

CHAMPION FIBERGLASS, INC.
6400 Spring Stuebner Rd.

Spring, TX, U.S.A. 77389

Tel: 281-655-8900 « Fax: 281-257-2523
Web: www.championfiberglass.com

Champion Fiberglass manufactures the most
dependable conduit, strut and hangers in our class.
We go farther, exceed quality standards and create
installations that are built to last.With innovative
construction processes and unmatched product
versatility, Champion Fiberglass helps you get the
job done and do more on every project.
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CHRISTIE DIGITAL

809 Wellington Street North
Kitchener, ON, CA N2G 4Y7
Tel: (519) 744-8005

Web: www.christiedigital.com
See ad page 35

Christie is a trusted and reliable partner delivering
complete end-to-end video wall systems for highly
collaborative and monitoring environments for
more than 30 years. Christie’s broad offerings
redefine the control room space by integrating
stunning, zero-maintenance displays with our
revolutionary network-distributed open content
management platform.

o UTILITY
-hj I: CONSULTING

CN UTILITY CONSULTING

120 Pleasant Hill Avenue North Suite 190
Sebastopol, CA, U.S.A. 95472

Tel: 707.829.1018 « Fax: 707.823.1 184
Web: www.cnutility.com

J-,:'l.-.lr-.'. I_I.

I]I] YU WANT
T0 WIN?

CN Utility Consulting (CNUC) is a highly
experienced consulting and operations team with
an unparalleled understanding of utility vegetation
management (UVM) industry best management
practices and legal and regulatory requirements.
CNUC provides arborists/foresters, turn-key
UVM operations, QA/QC, program/compliance
reviews, LIDAR, expert witness testimony,
industry analysis, legal/regulatory consulting,

and benchmarking studies.

L —
Commonwealth

COMMONWEALTH ASSOCIATES, INC.
PO.Box | 124

Jackson, MI, U.S.A. 49204-1124

Tel:517-788-3000 « Fax: 517-788-3003

Web: www.cai-engr.com

Commonwealth Associates, Inc. provides effective
solutions to the electric T&D industry. Clients
benefit from our strong focus on their industry,
our accomplished staff, our dedication to the
success of their projects,and our knowledge
gained through broad experience and involvement
on technical committees that set national
standards for utility facilities.

Moot Fiberglass: The Mow Standocd in Condult.
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COMNET COMMUNICATION
NETWORKS

3 Corporate Drive

Danbury, CT, U.S.A. 06810

Tel: 203-796-5300

Web: www.comnet.net

ComNet is a U.S.-based manufacturer of
environmentally-ruggedized industrial and
substation-rated fiber optic, wireless, and copper
media-based Ethernet, serial data, contact closure,
T-1/E-1 telephony, audio, and video transmission
equipment for the electric power transmission and
distribution market.
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CROSSLINK TECHNOLOGY INC.
6380 Viscount Rd.

Mississauga, ON, CA L4V IH3

Tel: (800) 563-3769 « Fax: (905) 673-0519
Web: www.crosslinktech.com

CTC GLOBAL CORPORATION
2026 McGaw Avenue

Irvine, CA, U.S.A. 92614

Tel: 949-428-8500

Web: www.ctcglobal.com

DELTA STAR, INC. (LYNCHBURG)
3550 Mayflower Drive

Lynchburg,VA, U.S.A. 24501

Tel: 1-800-368-3017

Web: www.deltastar.com

Delta Star is the industry leader in customer-
engineered transformers. Each transformer is
handmade by craftsmen who understand that
quality has made Delta Star the choice for

power companies in North America. Delta Star
manufactures quality medium-power transformers
and mobile substations, up to 230 kV, in the United
States.

DIS-TRAN

FACHAGED SURSTATIOMSE

DIS-TRAN PACKAGED SUBSTATIONS
4725 Highway 28 East

Pineville, LA, U.S.A. 71360

Tel: (318) 448-0274 » Fax: (318) 445-7240

Web: www.distransubstations.com

Let DIS-TRAN power your success.

DIS-TRAN is an industry leader in the design and
supply of high-voltage, open-air substations and
switchyards.We offer factory-built substations,
industrial power stations and interconnections for
renewable energy projects. DIS-TRAN emphasizes
a collaborative approach that'’s conducive to
completing your project, done your way, right the
first time, every time.

DIS-TRAN
Steel, LLC

DIS-TRAN STEEL, LLC

4725 Hwy 28 E

Pineville, LA, US.A. 71360

Tel: 318-448-0274 « Fax: 318-445-4454
Web: www.distran.com

DIS-TRAN Steel, LLC provides the utility industry
transmission and substation steel structures.These
include tapered tubular poles, standards shapes,

and lattice structures.Ve provide outstanding
customer service, creative design options, flexible
scheduling, and the highest quality product for
our customers.We are the ELITE substation and
transmission steel supplier.

DIS-TRAN
Wood Products, LLC

DIS-TRAN WOOD PRODUCTS, LLC
4725 Hwy 28 E

Pineville, LA, US.A. 71360

Tel: 318-448-0274 « Fax: 318-487-8234

Web: www.distran.com

DIS-TRAN Wood Products, LLC was organized
in 1965 and manufactures and treats a complete
line of Douglas Fir and Southern Yellow Pine
distribution crossarms, ground molding, and
transmission arms and assemblies. We serve our
customers from the west coast to the east coast
with two state-of-the art manufacturing facilities.
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DOBLE ENGINEERING CO.
85 Walnut Street
Watertown, MA, U.S.A. 02472
Tel: (617) 926-4900 « Fax: (617) 926-0528
Web: www.doble.com

Now in |10 countries, Doble Engineering

has been helping clients in the electric power
industry improve operations and optimize system
performance for more than 90 years. Doble
provides diagnostic instruments, knowledge, and
consulting and testing services for the benefit of
energy generation and delivery companies and
industrial power users worldwide.

S Dow 2

DOW ELECTRICAL &
TELECOMMUNICATIONS
1254 Enclave Parkway
Houston, TX, U.S.A. 77077

Tel: 1-800-441-4DOW

Web: www.dow.com/electrical

Dow Electrical & Telecommunications, a business
unit of The Dow Chemical Company, is a leading
global provider of products, technology and
solutions that set industry standards for reliability,
longevity, efficiency, ease of installation and
protection that the industry can count on in the
transmission, distribution and consumption of
power, voice and data.
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The miracles of science
DUPONT LAND MANAGEMENT
Chestnut Run Plaza (705/1E29) PO Box 80705

Wilmington, DE, U.S.A. 19880-0705
Tel: 888-638-7668 « 1-888-638-7668

Fax: 302-999-2916
Web: www.landmanagement.dupont.com

DuPont Land Management herbicides help

land managers maintain clear rights of way—
maximizing safety and ensuring reliable power
transmission. Count on DuPont to help provide
effective brush, bareground, selective weeding and
invasive weed control. For more information, visit
landmanagement.dupont.com.

EAGLE EYE POWER SOLUTIONS
4031 W. Kiehnau Ave

Milwaukee, WI, U.S.A 53209

Tel: (414) 962-3377 « Fax: (414) 962-3660
Web: www.eepowersolutions.com

EASI-SET BUILDINGS
5119 Catlett Road PO. Box 400
Midland,VA, U.S.A 22728

Tel: (866) 252-8210

Web: www.easisetbuildings.com

EATON

1000 Cherrington Pkwy

Moon Township, PA, U.S.A 15108
Tel: (877) 386-2273

Web: www.eaton.com

EHT INTERNATIONAL INC.
1340 Gay Lussac Suite 10
Boucherville, QC, CA J4B 7G4

Tel: (450) 906-0705

Web: www.ehtinternational.com

ELECTRO RENT CORP
6060 Sepulveda Blvd

Van Nuys, CA,US.A 91411
Tel: (877) 581-3384

Web: www.electrorent.com

ELSYS INSTRUMENTS, LLC

234 Cromwell Hill Road

Monroe, NY, U.S.A. 10950

Tel: (845) 238-3933 « Fax: (845) 238-3472
Web: www.elsys-instruments.com

Elsys Instruments designs and manufactures Data
Acquisition solutions like Transient Recorders and
turn-key LAN controlled multi-channel systems,
featuring sampling rates up to 240MS/s, high
resolution (14 and 16 bits) and very high precision
(+/- <0.1%). Electrical Power Switching Effect
Analysis software is an integral part of the Data
Acquisition solutions offered.

ENERGIE HT INTERNATIONAL INC.
109 A Bethany

Lachute, QC, CA J8H 212

Tel: (450) 562-1112 = (877) 562-1112

Fax: (450) 562-9473
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DUPONT LAND MANAGEMENT
Chestnut Run Plaza (705/1E29) PO Box 80705
Wilmington, DE, U.S.A. 19880-0705

Tel: 888-638-7668 « 1-888-638-7668
Fax:302-999-2916

Web: www.landmanagement.dupont.com

DuPont Land Management herbicides help

land managers maintain clear rights of way—
maximizing safety and ensuring reliable power
transmission. Count on DuPont to help provide
effective brush, bareground, selective weeding and
invasive weed control. For more information, visit
landmanagement.dupont.com.

EAGLE EYE POWER SOLUTIONS
4031 W. Kiehnau Ave

Milwaukee, WI, U.S.A 53209

Tel: (414) 962-3377 « Fax: (414) 962-3660
Web: www.eepowersolutions.com

EASI-SET BUILDINGS
5119 Catlett Road PO. Box 400
Midland,VA, US.A 22728

Tel: (866) 252-8210

Web: www.easisetbuildings.com

EATON

1000 Cherrington Pkwy

Moon Township, PA, U.S.A 15108
Tel: (877) 386-2273

Web: www.eaton.com

P TERFLAT B Lol
EHT INTERNATIONAL INC.
1340 Gay Lussac Suite 10
Boucherville, QC, CA J4B 7G4
Tel: (450) 906-0705
Web: www.ehtinternational.com
See ad page 40

EHT manufactures smart grid, DNP3 enabled,
motor operators for all makes of high voltage
disconnect switches. The iMCC offers variable
speed which provides a smooth operation of the
disconnect switch. It is a condition monitor and
will notify the user when there are misalignments
and failures. Cams switches have been eliminated
and arcing is reduced.

ELECTRO RENT CORP
6060 Sepulveda Blvd

Van Nuys, CA,US.A 91411
Tel: (877) 581-3384

Web: www.electrorent.com

ENERSYS
2366 Bernville Road
Reading, PA, U.S.A 19605

(Eisys ]

ELSYS INSTRUMENTS, LLC
234 Cromwell Hill Road

Monroe, NY, US.A. 10950 ESRI

Tel: (845) 238-3933 * Fax: (845) 238-3472 380 New York Street
Web: www.elsys-instruments.com Redlands, CA, US.A 92373

Web: www.enersys.com

Elsys Instruments designs and manufactures Data
Acquisition solutions like Transient Recorders and
turn-key LAN controlled multi-channel systems,
featuring sampling rates up to 240MS/s, high
resolution (14 and 16 bits) and very high precision
(+/- <0.1%). Electrical Power Switching Effect
Analysis software is an integral part of the Data
Acquisition solutions offered.

B . -.:-!. } ] =i

= -

| Hughes Brothers, Inc. now has SEHl,ﬂﬂi

square feet of manufacturing space
to serve the Electric Utility market.

Lt

MADE INTHE USA

Tel: (610) 2081991 * Fax: (610) 372-8457

Tel: (909) 793-2853Web: www.esri.com
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EVLUMA

3600 Lind Ave S.W.

Suite 140

Renton, WA 98057

Tel: 206-720-1798 * Fax: 206-720-6387
Web: www.evluma.com

Evluma manufactures energy efficient LED
lighting products that assist utility districts,
electric companies, and contractors to replace
and retrofit existing HID fixtures. DLC approved,
the AreaMax 40W LED Area and Security Light
replaces 100-150W HID fixtures to save energy,

and lower maintenance costs. Evluma is located in

Seattle, WA.

FABRIMET INC.

4375 boul Saint-Joseph

Drummondville, QC, CA J2B 1 T8

Tel: (819) 472-1164 « Fax: (819) 472-1625
Web: www.fabrimet.com

FLEETSOFT LLC

2050 Larkin Avenue Suite 200
Elgin, IL, U.S.A 60123

Tel: (800) 980-2555

Web: www.fleet-maintenance.com

FLEX-CORE

FLEX-CORE DIV. MORLAN &
ASSOCIATES, INC.

P.O. Box 6047, 4970 Scioto Darby Rd
Hilliard, OH, U.S.A. 43026

Tel: (614) 889-6152 « Fax: (614) 876-8538
Web: www.flex-core.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

FLIR SYSTEMS

27700 SW Parkway Avenue
Wilsonville, OR, U.S.A. 97070
Tel: 888-773-3547

Web: www flir.com

See ad page 11

No one offers utilities more thermal imaging
solutions than FLIR — from the E- Series point-
and-shoot cameras everyone should have, to the
powerful T-Series. Already famous for incredible
flexibility, image quality and productivity, T-Series
now features simpler touchscreen interface and
more resolution choices with MSX®.

FRP TRANSMISSION INNOVATIONS
P.O.Box 38 - 20800 Lougheed Hwy

Maple Ridge, BC, CAV2X 7E9

Tel: (778) 285-8447 « Fax: (778) 285-8497
Web: www.transmissioninnovations.com

GDTTEK, INC.

10452 Greentrail Dr No

Boynton Beach, FL, U.S.A 33436

Tel: (561) 292-3824 « Fax: (866) 380-6568
Web: www.gdttek.com

GE DIGITAL ENERGY
2018 Powers Ferry Road
Atlanta, GA, U.S.A 30339

Tel: (678) 844-6777

Web: www.gedigitalenergy.com

—
-\

(7) gentec

il 8

GENTEC INC.

2625 Ave Dalton

Sainte-Foy, QC, CA GIP 359

Tel: (418) 651-8000 « Fax: (418) 651-6695

Web: www.alpsolutions.ca

Gentec is known worldwide for developing

and manufacturing cutting edge electronic and
electrical products such as one of the most
modern multifunction protection and protective
relay known as ALP. For more than 55 years,
Gentec manufacture mission critical equipment,
capacitor banks, battery chargers and lighting
control solutions.

ALP Protection: www.alpsolutions.ca
Corporate site: www.gentec.ca

GEODIGITAL INTERNATIONAL INC.
175 Longwood Road South

Hamilton, ON, CA L8P 0AI

Tel: (905) 667-7322 « Fax: (905) 667-7203
Web: www.geodigital.com
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GPS INSIGHT, LLC
19001 N. Scottsdale Rd. #400
Scottsdale,AZ, U.S.A. 85255
Tel: 866-477-4321
Web: info.gpsinsight.com/I/15192/2014-
05-22/6nyn9?utm_source=eetd&utm_
medium=banner&utm_campaign=eetd-logo-
banner-utility-plp

GPS Insight is your trusted partner for GPS
tracking software. Our solution allows your
business to track resources and service teams,
anytime, and anywhere, giving you the ability to

deploy resources in the most efficient and effective

means possible. Learn more about GPS Insight.

GRIDSENSE

2568 Industrial Blvd. Suite |10

West Sacramento, CA, U.S.A 95691

Tel: (916) 372-4945 « Fax: (916) 372-4948
Web: www.gridsense.com

GWD AND ASSOCIATES
PO.BOX |16-243

Marietta, GA, U.S.A 30066

Tel: (678) 290-2010

Web: gwdee.com

il

H&L INSTRUMENTS

34 Post Road PO. Box 580

North Hampton, NH, U.S.A. 03862-0580
Tel: (603) 964-1818 « Fax: (603) 964-8881
Web: www.hlinstruments.com

See ad page 54

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.

HAEFELY HIPOTRONICS INC.
PO.Box 414, 1650 Route 22 North
Brewster, NY, U.S.A 10509

Tel: (845) 279-3644 « Fax: (845) 279-2467
Web: www.hipotronics.com

HAEFELY Il
HIPOTRONICS m

HAEFELY HIPOTRONICS INC.
1650 Route 22 North

Brewster, NY

United States 10509

Tel: (845) 279-3644 x245 -+ (800) 727-HIPO
Fax: (845) 279-2467

Web site: www.hipotronics.com

See ad page 30

For 50 years Hipotronics has been the leader in
quality Field Portable High Voltage Test Equipment
tailored specifically towards Utilities and their
unique infrastructure and testing requirements
for Substation, Transmission, and Distribution. In a
world of imitators we stand alone as the original
and still the best. Hipotronics, the first name in
high voltage test.
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HAMBY
YOUNG

A Dwymsm of W EC0 DiminBsees, o

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

See ad page 88

Hamby Young has been packaging high voltage
materials (15kv - 765kv) for the Electric Utility
market for over 30 years.With expertise

in Substation, Transmission, Overhead and
Underground Distribution, Hamby Young is

able to provide support for the numerous
applications necessary to complete your project.
With an efficient and cost effective approach,
Hamby Young provides support to meet your
proposal deadlines and coordinated project
management to meet your construction milestones.

kAT N LR
Had Lire Tand &

HASTINGS FIBERGLASS
PRODUCTS INC.

770 Cook Road PO.Box 218

Hastings, MI, U.S.A. 49058-0218

Tel: (269) 945-9541 « Fax: (269) 945-4623
Web: www.hfgp.com

See ad page 7

Since 1959, Hastings has pioneered design and
fabrication of fiber glass products and tools for the
electrical power and communications industries.

sl

HIGH VOLTAGE INC.

31 County Rt. 7A

Copake, NY,US.A. 12516

Tel: (518) 329-3275 « Fax: (518) 329-3271
Web: www.hvinc.com

See ad page 120

Manufacturer of portable VLF .| Hz 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 |00kV and Tan delta bridge for diagnostic
cable tests.

Hughes

Frarswrasmry & Dibedin oo atrrian. « dedae FEP - Teedoe Beubpey

HUGHES BROTHERS INC.

210 North |3th Street

Seward, NE, U.S.A. 68434

Tel: (402) 643-2991 « Fax: (402) 643-2149
Web: www.hughesbros.com

See ad page 69

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

INCON POWER RELIABILITY
PRODUCTS

PO Box 638

34 Spring Hill Road

Saco, ME, U.S.A. 04072

Tel: 207-283-0156 * Fax:207-283-0158
Web: www.incon.com

INNER-TITE
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

See ad page 83

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.

ISEL, INC

5266 Highway Ave
Jacksonville, FL, U.S.A 32254
Tel: (800) 503-9533

Web: iselinc.com

KITMONDO

225 Cedar

Worcester, MA, US.A 01752
Tel: (508) 644-8489

Web: www.kitmondo.com

KRENZ & COMPANY INCORPORATED
PO.Box 187

Germantown, WI, U.S.A. 53022

Tel: (262) 255-2310 « Fax: (262) 255-2904

Web: www.krenzvent.com

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

WORK SAFER

Bronto aerials are the ideal choice for
safety, efficiency and productivity
= Working heights te 340 ft. » Insulated & non-insulated

= Horizontal reach to 102 ft. = Insulator Washing Option
+ Platform capacity to 1500 lbs

For more information:
352/895 -1109 + www.bronte.fi
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KRONOS CANADIAN SYSTEMS INC.
110 Matheson Blvd West Suite 320
Mississauga, Ontario, CA L5R 4G7

Tel: (800) 225-1561 = (800) 225-1561

Web: www.kronos.com

A5
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LAMINATED WOOD SYSTEMS INC.
1327 285th Road P.O. Box 386

Seward, NE, U.S.A 68434

Tel: (402) 643-4708 « (800) 949-3526

Fax: (402) 643-4374

Web: www.binary.net/lws

See ad page 86

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

LEIDOS ENGINEERING
11951 Freedom Drive

Reston, VA, U.S.A 20190

Tel: (571) 526-6000

Web: www.leidos.com/engineering

LIVEDATA, INC.

810 Memorial Drive

Cambridge, MA, U.S.A. 02139

Tel: 617-576-6900 « 800-570-621 |
Web: www.livedata.com

LiveData, Inc. is the trusted source for operations
technology data integration. Our smart grid
solutions enable real-time management of power
grid assets for critical infrastructure network
segmentation and protection; ISO connectivity;
SCADA, OMS, and DMS real-time state monitoring,
control,and communication; and demand response
aggregation.

74 LOCWELD

T T I TRECTURER
LOCWELD

50 Iberville

Candiac, QC, CA J5R )5

Tel: (450) 659-9661 « Fax: (450) 444-3111
Web: www.locweld.com

LOCWELD is the most trusted transmission
tower manufacturer in North America. Since
1947, we have continuously demonstrated our
leading position as the supplier of choice for
electric utilities and EPC contractors throughout.
Our knowledge and experience is unmatched
for: design, detailing, fabrication and galvanizing of
transmission & substation structures. LOCWELD
is relentless in its’ efforts to bring the highest
quality products and renowned customer service
to every project.

L mjalblely

MABEY INC.

6770 Dorsey Road

Elkridge, MD, U.S.A. 21075

Tel: (800) 956-2239Web: www.mabey.com
See ad page 46

When site access is a challenge, Mabey Mats rise
to the occasion. Mabey Mat’s, manufactured by
DURA-BASE®, provide a temporary, interlocking
roadway ensuring that trucks and equipment

can reach your site — regardless of the ground
conditions. Mabey Inc. has locations throughout the
United States to ensure a speedy response to all of
your site access, shoring and excavation needs.

MACKAY COMMUNICATIONS,
SATELLITE SOLUTIONS

3691 Trust Drive

Raleigh, NC,U.S.A.27616

Tel: 919-850-3100 « Fax: 919-954-1707
Web: www.mackaysatellite.com

Mackay Communications is a premier provider
of satellite communication solutions to provide
redundancy and fill coverage voids in Utility
networks. Mackay extends communications

for AMI, DA, SCADA, and mobile workforce
applications to remote areas for seamless
operations. Harness the reliability of the Inmarsat
network for redundant backhaul for critical data.

=

MacLean Power Systems
MACLEAN POWER SYSTEMS
481 Munn Road Suite 300

Fort Mill, SC, U.S.A. 29715

Tel: (803) 628-4300 « Fax: (803) 628-8601
Web: www.macleanpower.com

MacLean Power Systems is a leading manufacturer
of products used by utilities for building
transmission and distribution lines and substations.
Product families include hardware, connector,
insulation and protection products. Our business
model supports local manufacturing for high
service levels, diversity development programs and
also sustainability and green initiatives.

Resources on-Demand”
Srunr

HEE

MACROSOFT INC.

2 Sylvan Way 3rd Floor

Parsippany, NJ, U.S.A. 07054

Tel: (973) 889-0500 « Fax: (973) 889-0616
Web: www.macrosoftinc.com

Macrosoft Inc. Electric utility industry standard
tool Resources on-Demand used by leading
electric power utilities with outstanding results
is a multi-user tool that manages resource
requests, tracks personnel movements and
supports logistics during a large-scale restoration
event. Macrosoft Inc. has also released a device
independent system Assessments on-Demand
for capturing & communicating damage and
restoration estimates.Visit www.resourceson-
demand.com for additional information.

Magnetech

MAGNETECH INDUSTRIAL SERVICES
800 Nave Road SE

Massillon, OH, U.S.A. 44646

Tel: 330-830-3500 « 800-837-1614

Fax: 330-830-3520

Web: www.magnetech.com

Inspection, testing, repair, rebuild/rewind of ac/dc
motors & generators, circuit breakers, switchgear,
transformers, turbines; PdPM services; field
services; on-site bus fabrication; dry ice cleaning.
www.magnetech.com Call 800-837-1614 or email
info@magnetech.com.

MEGA POWER SYSTEMS

5646 Schaefer Ave

Chino, CA,US.A.91710

Tel: 909-548-4169 « Fax: 909-548-4212
Web: www.megapowersystems.com

MERSEN CANADA TORONTO INC.
6200 Kestrel Road

Mississauga, ON, CA L5T 1ZI

Tel: (416) 252-9371 « Fax: (416) 252-9245
Web: www.ep-ca.mersen.com

METAL FATIGUE SOLUTIONS
7251 West Lake Mead Boulevard Suite 300
Las Vegas, NV, U.S.A 89128

Tel: (770) 490-3015

Web: www.metal-fatigue-solutions.com
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MICHELS CORPORATION

817 W. Main St.

Brownsville, WI, U.S.A. 53006

Tel: 920-583-3132 « Fax: 920-583-3429
Web: www.michels.us

-

F TECHNOLOOGIES
MINMAX TECHNOLOGIES

15950 Dallas Parkway Suite 400

Dallas, TX, U.S.A. 75248

Tel: 972-980-0000 * Fax: 972-499-7205
Web: minmaxtech.com

MinMax offers an extremely cost effective software
tool called SMART for Substation Maintenance

and Asset Repair Tracking. This tool is designed

by utility professionals to organize and perform
asset inspections and major maintenance

for substation, transmission and distribution
equipment. Other features include managing digital
assets (documents), reports and volumes of data
collected during inspections and testing. SMART
operates in a cyber-secure cloud environment
based on NERC guidelines using a simple laptop or
tablet device (iPads,Androids, smartphones, etc.)
with minimal involvement of the internal IT group
and does not require a data connection while in
the field.

MISTRAS GROUP

195 Clarksville Road

Princeton Junction, NJ, U.S.A. 08550
Tel: 609-716-4000 ¢ Fax: 609-716-0706
Web: www.mistrasgroup.com

¢ msuBiSHI
A ELECTRIC
WISLEAL AND IMAGIMNG SYSTEREE
MITSUBISHI ELECTRIC VISUAL
SOLUTIONS AMERICA INC,, (MEVSA)
10833 Valley View 300
Cypress, CA, U.S.A. 90630
Tel: 714-252-7829
Web: www.mevsa.com
See ad page 31

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

Sales Contact:
datawall@meus.mea.com
888-307-0349

MOLONEY

ILECTRIC

MOLONEY ELECTRIC, INC.

35 Leading Road

Toronto, ON, CA M9V 4B7

Tel: (416) 534-9226 « Fax: (416) 534-6906
Web: www.moloneytx.com

Moloney Electric has over a century of excellence
and innovation in the design and manufacture

of reliable, high quality liquid filled transformers.
We continue to be innovative in providing

cost effective solutions to our customers with
thousands of different transformer applications.
We have expanded our product range from 0.5 to
10,000 kVA.

MORGAN SCHAFFER

8300 Saint Patrick Street Suite 150
LaSalle, QC, CA H8N 2HI

Tel: (514) 739-1967 « Fax: (514) 739-0434
Web: www.morganschaffer.com

L"NAES

NAES CORPORATION

1180 NW Maple St. Suite 200
Issaquah, WA, U.S.A. 98027

Tel: 425-961-4700 * Fax: 425-961-4646
Web: www.naes.com

NAES is the world’s leading provider of
comprehensive services to the power generation
industry. For over 30 years, NAES has specialized
in providing services centered on safe, reliable and
cost-effective performance including operations
and maintenance; maintenance and construction;
and customized services to improve plant and
personnel effectiveness.

> Follow us on Twitter
> Find us on Facebook
>Visit us on LinkedIn

NAVIGANT

1200 19th St, NWV Suite 700
Washington, DC, U.S.A. 20036
Tel: 202-481-7534

Web: www.navigant.com

The A€W/ BNT Nonmetallic Cable Suppnrt
For Power Manholes And Vaults

UHDERGROUMD DEYICES BMT
HONMETALLIC CAELE SUPPORTS:

® High Load Capacity

® Can be Used With Existing Steel or
Mew Monmetallic Stanchions

*'Will Mot Rust or Corrode

® Insulators Are Mot Required

# Excallent Dielectric Properties

# Multiple Arm and Stanchion
Lengths Available

® Molded from UL Listed Glass
Reinferced Polymer

'f‘x“”.
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NESCO RENTALS

6714 Pointe Inverness Way Suite 220

Fort Wayne, IN, U.S.A. 46804

Tel: 1 (260) 824-6340 « | (800) 252-0043

Fax: | (206) 824-6350
Web: www.nescorentals.com

NOVATECH, LLC

11500 Cronridge Drive Suite |10
Owings Mills,, MD,US.A.21117

Tel: (410) 753-8300 - (800) 253-3842
Fax: (410) 581-2107

Web: www.novatechweb.com

NORDMIN ENGINEERING LTD.

160 Logan Ave.

Thunder Bay, ON, CA P7A 6R|1
Tel: (807) 683-4858

Web: www.nordmin.com

comnet

Communication Retworks

commet et reglsterhitml
in PP s n rel. Pl
1-203-T95-5300
1-B88-47H-RA3T

3 Reasons why ComNet is your Best Choice

« ComMet Reliance Line; [EC 618503 & IEFE 1613 compdiant equipment for
electrical substation appliations

* Proudly Designed and Builtin the USA

+ ComNet Lifetime Warranty - Lowest Life Cycle Costs in the Industry:
IF you should ever experience a fallure with our products, ComNet will repak
of replace that product 3t no cost for the lifetime of your installation,

Meed Help in choosing the comect Fiber Optic, Copper
ar Wireloss connectivity salutien?

lact the ComMet Design Cenier How for Free Desig
stamce. Call 1-BAS.S7E-547T or 1-203.79%-5 300
mail gedgnoenieri@comne | mel

BAADE N FHE LSA LIFETIME 'WAERENTY &0

nsviniun

NOVINIUM CABLE LIFE EXTENSION
1221 29th Ave NW

Auburn, WA, U.S.A. 98001

Tel: (206) 529-4828 « Fax: (206) 774-9754
Web: www.novinium.com

Your aging underground cable is failing and you

are facing a limited replacement budget. Novinium
Masters of Reliability can extend your cable life
another 40 years for less than |/2 the cost.You can
capitalize the cost of rejuvenation and fault repair.
Think of your cables as a renewable asset.

THE
OKOMNITE
COMPARMNY

OKONITE COMPANY, THE*
102 Hilltop Road

Ramsey, NJ, U.S.A. 07446

Tel: 201-825-0300 * Fax: 201-825-9026
Web: www.okonite.com

A manufacturer of premium quality “EPR” insulated
cables for all utility applications for over 136 years.

Oldcastle
Enclaguine SHUtons.
OLDCASTLE ENCLOSURE SOLUTIONS
7921 Southpark Plaza Suite 200
Littleton, CO, U.S.A. 80120
Tel: 303-209-8000WVeb: www.oldcastleprecast.com/
enclosuresolutions

Oldcastle Enclosure Solutions is one of the most
innovative and largest manufacturers of enclosure
products produced from plastics, polymers and
concrete, OPES uses leading-edge technology

to design, manufacture and supply enclosure
products for the protection of municipal water,
irrigation, electric, telecommunications, cable and
transportation infrastructures.

Oldcastle’
Enciggiire SHutiong
OLDCASTLE PRECAST FOR TRUFIRE
WALL
7921 Southpark Plaza
Littleton, CO, U.S.A. 80120
Tel: 303-209-8000 « 888-965-3227
Web: www.trufirewall.com
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Oldcastle Enclosure Solutions is one of the most
innovative and largest manufacturers of enclosure
products produced from plastics, polymers and
concrete, OPES uses leading-edge technology

to design, manufacture and supply enclosure
products for the protection of municipal water,
irrigation, electric, telecommunications, cable and
transportation infrastructures.

OMICRON ELECTRONICS CORP. USA
3550 Willowbend Blvd

Houston, TX, U.S.A. 77054

Tel: 1-781-672-6200  1-800-OMICRON

Web: www.omicronusa.com

OMICRON

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

60 Hickory Drive

Waltham, MA, U.S.A 02451

Tel: (781) 672-6200 * 1-800-OMICRON

Web: www.omicronusa.com

See ad page 38

OMICRON develops innovative power system
testing solutions: CMC256 for relay, transducer
& meter testing (including IEC 61850); CPC100
for automated substation testing of CT’s,VT’s,
power transformers & resistances, CP-TD| for
power factor testing, CP-CUI for line impedance
measurement; CTAnalyzer; FRAnalyzer sweep
frequency response analyzer and MPD600 partial
discharge analyzer

OFAL-RT

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

OPAL-RT TECHNOLOGIES is a world leading
developer of open, Real-Time Digital Simulators
and Hardware-in-the-Loop testing equipment
for electrical, electro-mechanical and power
electronics systems.

OPAL-RT was founded with the goal of
“democratizing real-time simulation”.

Our simulators are used by engineers and
researchers at leading manufacturers, utilities,
universities and research centers around the world.

Our unique technological approach integrates
parallel, distributed computing with commercial-
off-the-shelf technologies.

o

WDEI

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

See ad page Back Cover

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. OSl’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.

OPTIMUM SPRING SOLUTIONS, INC.
150 Hilden Rd Suite 316

Ponte Vedra, FL, U.S.A 32081

Tel: (904) 567-5999 « Fax: (904) 239-3231

Web: www.optimumspring.com

OPTIMUS SBR

30 Adelaide St. East Suite 600

Toronto, Ontario, CA M5C 3G8

Tel: (416) 649-6000 « Fax: (416) 342-7619
Web: www.optimussbr.com

OPTISENSE NETWORK, LLC
2901 Summit Avenue Suite 400
Plano, TX, U.S.A 75074

Tel: (866) 530-4698

Web: www.optisense.net

OTDS

Unit | | Spitfire Business Park, Hawker Road,
Croydon, CR0 4WD, London, UK

Croydon, CA, UNITED KINGDOM CR0 4WD
Tel: +44(0)208681 1223

Web: www.otds.co.uk/products/6é/cast-resin-dry-
type-transformers

PACIFIC CREST TRANSFORMERS
300 West Antelope Road

Medford, OR, U.S.A 97503

Tel: (541) 826-2113 « Fax: (541) 826-8847
Web: www.pacificcresttrans.com

PETRO-CANADA

Eapbrpented oty itarclionchi.
PETRO-CANADA LUBRICANTS INC.
2310 Lakeshore Road West
Mississauga, ON, CA L5] 1K2
Tel: (800) 268-5850 Web: www.lubricants.petro-
canada.ca

Petro-Canada Lubricants Inc.,a Suncor Energy
business, offers LUMINOL™ electrical insulating
fluids that use ultra-pure severely hydrotreated
iso-paraffin base oils. LUMINOL™ 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 CSA C50-08
upgraded oxidation stability Special Requirements
for Type lll and Type IV fluids respectively.

Contact our US branch:
Petro-Canada America Lubricants Inc.

115 North Oak Park Ave,
Oak Park, IL

USA 30301-1366

Call toll free : 1-800-299-4996

ﬁ,

PHENIX TECHNOLOGIES INC.
75 Speicher Drive

Accident, MD, U.S.A. 21520

Tel: (301) 746-8118 « Fax: (301) 895-5570
Web: www.phenixtech.com

See ad page 13

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.

PRIME DESIGN

1689 Oakdale Ave.

West Pt. Paul, MN, U.S.A 55118

Tel: (651) 552-8554 « Fax: (651) 552-1799
Web: www.primedesign.net

PRO WATTS INC.
1-2900 John Street
Markham, ON, CA L3R5G3
Tel: (877) 616-1850

Web: www.prowatts.com

PROGUSA, LLC

356 Harbour IsleVWay

Longwood, FL, U.S.A. 32750

Tel: 407-332-8678 « Fax: 407-338-8894
Web: www.progusa.net
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PROLEC GE INTERNACIONAL, S. DE
R.L. DE C.V.

Km 9.25 Blvd. Carlos Salinas

de Gortari Centro,Apodaca, MEXICO 66600
Tel: +52 818 030 2000 * Fax: +52 818 030 2222
Web: www.prolecge.com

See ad page Inside Front Cover

Prolec GE is located in Monterrey Mexico and

is dedicated to designing, manufacturing, and
selling products and solutions for the generation,
transmission and distribution of electrical energy.

With over 40 years experience in the industry,
Prolec GE is the largest transformer manufacture
in North America, leader in the Mexican market,
with a large share throughout the Americas.

Our products are currently installed in over 35
countries around the globe.

PULEO ELECTRONICS INC.
39 Hutcheson Place

Lynbrook, NY, US.A. | 1563

Tel: 516-599-4875 « Fax: 516-599-1009
Web: www.annunciator.com

Dt Toungh PO ™
PUPI CROSSARMS (GEOTEK)
1421 Second Ave. N.W.
Stewartville, MN, U.S.A. 55976
Tel: 1-800-533-1680 « Fax: (507) 533-4784
Web: www.pupicrossarms.com

PUPI™ fiberglass crossarms are the leading
fiberglass crossarm for the electrical utility
industry. PUPI™ products are recognized
internationally for providing maximum durability
in a wide range of power distribution and
transmission applications. PUPI™ crossarms are
engineered to maintain superior strength and
longevity in all climates and conditions. Contact
Tom Latanision, VP Sales, for more information.

QUALITROL COMPANY LLC
1385 Fairport Rd

Fairport, NY, U.S.A 14450

Tel: (585) 643-3717

Web: www.qualitrolcorp.com

QUANTA SERVICES

2800 Post Oak Blvd. Suite 2600
Houston, TX, U.S.A. 77056

Tel: 713-629-7600 « Fax: 713-629-7676
Web: www.quantaservices.com

QUANTA
SERVICES

Quanta Services is the largest infrastructure
service provider in the country and has the ability
to handle any electrical infrastructure need in the
United States. Quanta designs, installs, repairs and
maintains the infrastructure needed to deliver
important commodities, such as electric power.

QUANTA SERVICES, INC.
2800 Post Oak Blvd Suite 2600
Houston, TX, U.S.A. 77056

Tel: 713-629-7600 « Fax: 713-629-7676
Web: www.quantaservices.com

Purveyors of the finest oil processors and transformer
dry out systems in the known universe!®

*Possibly even further!

PROVIDING OMLY THE HIGHEST QUALITY SYSTEMS
AND SOLUTIONS FOR OVER 35 YEARS

wwrw. BaronUSAa . com
i sales@baronusa.com

High Vacuum Oil Purifiers and Transformer Dry Out Systems for field and in-plant uses.
Flow rates from 10 = 100 gallon per minute. Rated for single pass performancea.

Automated Unattended Transformer Dry Dut Systems “AUTOS" for energized on-line processing of transformers
High & Low Pressure Cable Oil System * Wind Farm Systems ¢ Vapor Phase Systems

Transformer CHl Regeneration Systems

Fluids Processed:; Transformer Qils, Silicone Fluids, Matural Ester Fluids, Cable Qils
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RAINBOW TREECARE SCIENTIFIC
ADVANCEMENTS

11571 K-Tel Drive

Minnetonka, MN, U.S.A 55343

Tel: (952) 252-0558

Web: www.treecarescience.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

LIRIPLEY

RIPLEY COMPANY

46 Nooks Hill Road

Cromwell, CT,U.S.A. 06416

Tel: (860) 635-2200 « |-800-528-8665
Fax: (860) 635-3631

Web: www.ripley-tools.com

Ripley is the leading global manufacturer of wire
and cable preparation tools, serving lineman,
technicians and installers for over 30 years.
Ripley’s full product line of high quality wire and
cable preparation tools and accessories for the
Transmission & Distribution, CATYV, Electrical and
Telecommunications industries is distinguished
by three brands: Miller®, Utility ToolTM and
Cablematic®.

+

RS TECHNOLOGIES INC.

233 Mayland Place NE

Calgary,AB, CAT2E 7Z8

Tel: (877) 219-8002Web: www.rspoles.com

RS is an ISO 9001:2008 certified company that
designs, engineers and manufactures modular
composite utility poles. The poles are used in
transmission, distribution and communication
applications and offer a lighter, more durable

and longer-lasting solution over wood, steel and
concrete alternatives. In many instances, the
environmentally friendly poles deliver the lowest
total installed and lifecycle cost solution of any
pole on the market.With installations dating back
to 2003, RS has over 280 customers globally and
the ability to analyze in PLS software.

I T.L"L'El.l'll.: I'i'\l:__::il\_'\"\

RTDS TECHNOLOGIES, INC.
100-150 Innovation Drive

Winnipeg, MB, CA R3T 2E|

Tel: (204) 989-9700 « Fax: (204) 452-4303
Web: www.rtds.com

See ad page 89

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,
as well as testing of DG systems, MMC based
schemes and wide area protection using PMU to
name a few.

- RUGGEDCOM

HOUATHIAL ETEFMOTH HETEGEER"

RUGGEDCOM INC.

300 Applewood Crescent Unit |
Concord, ON, CA L4K 5C7

Tel: (905) 856-5288 - (888) 264-0006
Fax: (905) 856-1995

Web: www.ruggedcom.com

See ad page |

Substation hardened Ethernet networking devices.
Ethernet switches, network routers, wireless
devices, serial servers, media converters. Exceeds
IEC 61850-3 EMI Immunity, meets |[EEE 1613

Class 2 error free performance, -40°C to +85°C,
integrated dual redundant power supplies (no fans),
<5ms network fault recovery, and Cyber Security
features for NERC-CIP compliance.

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.

Sabre Industries
Building Sysiems by Celltion

SABRE BUILDING SYSTEMS BY
CELLXION

5031 Hazel Jones Road

Bossier City, LA,US.A. 71111

Tel: 318-213-2900 « 877-213-2900
Fax:318-213-2878

Web: www.sabrebuildingsystems.com

Sabre Building Systems by CellXion designs
and manufactures a wide range of shelters and
building systems including concrete, structural
steel, and ultra-light aluminum products.

Used across several different industries, our
buildings provide your equipment with durable,
maintenance-free protection, and are ideal

for control and instrumentation houses or
telecommunication shelters.

Sabre Im:lu'.-'.tr'iEE')

Tubular Structures
SABRE TUBULAR STRUCTURES
8653 E. Highway 67
Alvarado, TX, U.S.A 76009
Tel: (817) 852-1700 « (866) 254-3707
Fax: (817) 852-1703
Web: www.sabretubularstructures.com
See ad page 15

Sabre Tubular Structures, Sabre Industries’ utility
division, designs and manufactures tubular steel
poles used in transmission, distribution, and
substation applications. Through our new joint
venture with Brametal, S.A., we also offer lattice
transmission towers. Currently under construction,
our new testing station is specifically designed to
test both towers and poles.

Sargart B Lurmichys =

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

Comprehensive engineering & design, project
services, and energy business consulting

for power delivery and power generation
(fossil, nuclear, renewable energy) projects.
T&D experience encompasses overhead/
underground transmission and open-air/GIS
substations in all voltage classes. Expertise also
includes technical & economic assessment,
reliability upgrades, IPP grid interconnection,
implementing Smart Grid technologies, and
diverse services to windfarm developers.

SATEC INC.

10 Milltown Court

Union, NJ, U.S.A. 07083

Tel: (908) 686-9510 « Fax: (908) 686-9520
VWeb: www.satec-global.com
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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

SENSUS

8601 Six Forks Road Suite 700

Raleigh, NC, U.S.A. 27615

Tel: 1-800-638-3748Web: sensus.com/resilient

(¥ 9]
= SEDIVER

w
L

SEVES CANADA INC.

172 Merizzi

St-Laurent, QC, CA HA4T 154

Tel: (514) 739-3385 « Fax: (514) 739-3669
Web: www.seves.com

Sediver: Experts and pioneers in toughened glass
insulators for HV and UHYV lines (AC and DC).
PPC:World leader in porcelain station post
insulators up to 1200KV.

SEVES Canada: Proud vendor of Sediver and PPC
to Canadian Clients coast to coast.

SHASHI CABLES LTD

A-3,Amausi Ind Area, Kanpur Road
LUCKNOW, HI, INDIA 226009

Tel: +91 522 2436771 « Fax: +91 522 2436037
Web: www.shashicables.com

SIEMENS

110 MacAlyson Court
Cary, NC,US.A 27511
Tel: (919) 365-2253
Web: usa.siemens.com

SIRCO MACHINERY - CNC MACHINE
TOOLS, CNC LATHES & ROTART
PRODUCTS

40 Jutland Rd

Toronto, ON, CA M8Z 2G9

Tel: (416) 255-1321 « Fax: (416) 255-9502

Web: www.sircomachinery.com

& *
TR
e,
SISCO, INC.
6605 19 1/2 Mile Road
Sterling Heights, MI, U.S.A 48314

Tel: (586) 254-0020 * Fax: (586) 254-0053
Web: www.sisconet.com

SISC

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

| =I[=; Southem

1;;J States

SOUTHERN STATES, LLC.

30 Georgia Avenue

Hampton, GA, U.S.A. 30228

Tel: (770) 946-4562 « Fax: (770) 946-8106
Web: www.southernstateslic.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.

Spchullgsd Caimiesrn Subes

SPECIALIZED CAMERA SALES - OX
CREEK ENERGY ASSOC INC

3120 S Business Dr #186

Sheboygan, WI, U.S.A. 53081

Tel: 800-531-6232

Ox Creek Energy Associates Inc provides demo’s,
sales, service, consulting, camera & corona training.

- North American distributor for the Syntronics
CoronaFinder which is a low-light corona viewer
with options for a digital or video camera to
record the corona or ultraviolet activity on
generator windings, high voltage breakers and
insulating materials. Low-light is LED lighting, no
florescent or sunshine.An optional corona source
is available.

- CoroCAM distributor for daylight corona
cameras, including demo’s, sales, service, camera
rentals, consulting, camera & corona training.
New products in 2014 include CoroCAM 6DN
model (low-light & daylight corona camera),

a UV sensitivity tester, CoroCAM 8 (LW-
IR+Daylight corona+HighResolution Visible)
camera, and more soon.

Please see the website www.specialcamera.com for
more information and email cameras@mags.net or
call 800-531-6232.

SPX

» WaAUKESHA

SPX TRANSFORMER SOLUTIONS, INC.
FKA 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.spxwaukesha.com

One of the largest U.S. manufacturers 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.

STEGO INC

1395 South Marietta Parkway
Marietta, GA, U.S.A 30067
Tel: (770) 984-0858

Web: stegousa.com

STEHO INC

1395 Marietta Parkway

Marietta , GA, U.S.A 30067

Tel: (770) 984-0858 * Fax: (770) 984-0615
Web: www.stegusa.com

SUPERIOR ELECTRIC

One Cowles Road

Plainville, CT, U.S.A. 06062

Tel: 860-507-2052 » Fax: 860-507-2050
Web: www.superiorelectric.com

SA
__' HE
SURVEYING AND MAPPING, INC.
(SAM, INC.)

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

Tel: 512-447-0575

Web: www.saminc.biz

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

SYNERGIS SOFTWARE
200 Kelly Road

Quakertown, PA, US.A 18951
Tel: (215) 302-3000

Web: www.synergissoftware.com
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SYSTEMS WITH INTELLIGENCE INC.
1215 Meyerside Drive Unit #7
Mississauga, ON, CA L5T IH3
Tel: (289) 562-0126 « Fax: (289) 562-0152
Web: www.systemswithintelligence.com
See ad page 3

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

TALLMAN EQUIPMENT CO
668 South County Line Rd.
Benseville, IL, U.S.A. 60106

Tel: 630-860-5666

Web: www.tallmanequipment.com
See ad page Inside Back Cover

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

TATA PROJECTS LIMITED

Tower Manufacturing Unit, Plot No.- DI, MIDC,Umred.
Nagpur, Maharastra, Alberta, INDIA 441203

Tel: +91-9561088243

Web: www.tataprojects.com

TATMAN ASSOCIATES, INC.
29015 Solon Road

Solon, OH, U.S.A 44139

Tel: (440) 248-0644

Web: www.tatmansubstations.com

Signm, Tags & Markavn
TECH PRODUCTS, INC.
105 Willow Ave.
Staten Island, NY, U.S.A. 10305
Tel: (718) 442-4900 « 1-800-221-131 |
Fax: (718) 442-2124
Web: www.techproducts.com
See ad page 42

Tech Products, Inc. is providing high quality and low cost identification
products to the utility business since 1948.We manufacture warning signs
for substations, transmission towers and power plants. We also make
aerial markers for the high voltage towers and pole markers for your
distribution system.

terra
spectrum
MCHMSLOGITE
TERRA SPECTRUM TECHNOLOGIES
PO Box 773
Des Moines, IA, U.S.A. 50303
Tel: 888-280- | 349Web: www.terra-spectrum.com

Terra Spectrum Technologies (TST) is an e-planning and productivity solutions
company committed to developing and supporting vegetation management
software applications for the utility industry. Since its inception, TST has

been creating innovative industry-leading software to aid in compliance and
improve existing processes and workflows. TST developed the VMSuiteSM

line of products, including PlannerVMSM, Real TimeVMSM and InsightVM®, to
simplify and streamline processes common to the UVM industry. TST has also
partnered with Surveylab to bring ikeGPS, a mobile GIS data capture device, to
the market.

THE BASE GROUP
5636 kendal ct uf

Arvada, CO, U.S.A 80002
Tel: (303) 408-6643

Web: www.basepainters.com

VAULT BLOYWERS
and ACCESSORIES

TRANSFORMER COOLING
FAMS and ACCESSORIES

#Gﬂﬂfﬂ."ﬂlﬂ;ﬂﬁbﬂz inc.
10721 Businoss Dvive, Foniana, CA 92337
weww californlatusba.com  amall: infofealiformiaturbo com
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THE COLT GROUP, POWER SERVICES
DIVISION

4135 Industry Way

Flowery Branch, GA, U.S.A 30542

Tel: (866) 572-5325 « Fax: (770) 965-1383

Web: www.coltpowerservices.com

™ ()

Ko L=t 1 Fwisondd + £ )
STRESSCRETE
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ity Fwople + Juuidy Faduco
THE STRESSCRETE GROUP
840 Walkers Line PO Box 7
Burlington, ON, CA L7R 3X9
Tel: (905) 632-9301 - (800) 268-7809
Fax: (905) 632-8116
Web: www.stresscretegroup.com
See ad page 61

Established in 1953, the StressCrete Group is
the oldest, most reliable manufacturer of spun
concrete poles in North America.We also
manufacture high quality decorative outdoor
lighting fixtures, fabricated metal poles, arms, and
site furnishings under the King Luminaire name.

T T LT T

THOMAS & BETTS - STEEL
STRUCTURES DIVISION

8155 T&B Blvd.

Memphis, TN, U.S.A. 38125

Tel: 1-877-2TB-MEYER -« Fax: [-800-888-0690
Web: www.meyersteelstructures.com

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 and distribution applications.

Contact us today to learn how we can help
you to successfully meet the challenges of your
next project.

Thomas&Betls

A Member of tha ABB Group
THOMAS & BETTS - UTILITY GROUP
8155 T&B Blvd.

Memphis, TN, U.S.A. 38125
Tel: 1-800-326-5282Web: www.tnb.com

Thomas & Betts serves the electric utility
industry with a wide variety of products for
overhead and underground transmission,
substation and distribution applications. With
market-leading products and brands like

Committed and connected
to the challenges of
the Wire & Cable Industry

AMERICAN WIRE CROUP

A POWERFUL SOLUTIDMN

www, huyawg.com

Elastimold®, Hi-Tech®, Homac®, Blackburn®,
Joslyn Hi-Voltage™ and Fisher Pierce®, you can
count on Thomas & Betts to provide quality,
reliability and performance.

AT T

THOMAS & BETTS CANADA STEEL
STRUCTURES DIVISION

2000 Argentia Road, Plaza 5 Suite 500
Mississauga, ON, CA L5N 2R7

Tel: (514) 512-7620Web: www.
meyersteelstructures.com

Thomas & Betts Meyer® Steel Structures is the
industry leader for design, fabrication, and testing
of tubular steel poles used in utility transmission
and distribution applications. Contact us today to
learn how we can help you to successfully meet
the challenges of your next project.

Thomas&Betts

A Member of tha ABB Group
THOMAS & BETTS CANADA - UTILITY
DIVISION
700 Thomas Avenue
Saint-Jean-sur-Richelieu, Québec, CA J2X 2M9
Tel: 1-800-466- 1102, x234 * Fax: (450) 466-1163
Web: www.tnb.ca
See ad page 17
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Thomas & Betts serves the electric utility
industry with a wide variety of products for
overhead and underground transmission,
substation and distribution applications. With
market-leading products and brands like
Elastimold®, Hi-Tech®, Homac®, Blackburn®,
Joslyn Hi-Voltage™ and Fisher Pierce®, you can
count on Thomas & Betts to provide quality,
reliability and performance.

H.b

Ansiytics Veu Rty On
TJH2B ANALYTICAL SERVICES
3123 Fite Circle Suite 105

Sacramento, CA, U.S.A. 95827

Tel: (916) 361-7177 « Fax: (916) 361-7178
Web: www.tjh2b.com

Analytics You Reply On — Since 1996, we offer
clients diagnostic testing of oil, SF6 gas and other
insulating materials used in high voltage electrical
equipment and substation assets. Unmatched |0-
day turnaround times.

TJH2b Analytical Services is the largest group of
independent analytical laboratory and consulting
firms in the world.We partner with you by
providing your company with the highest level of
accuracy and interpretation of those critical results
and the condition of your equipment.

TOP SYRINGE MFG CO PVT LTD

10-11, Prospect Chambers Annex, 317/21, Dr. D.N.
Road, Fort.

Mumbai, Mumbai, INDIA 40000 |

Tel: 9819741532

Web: www.glass-syringe.com

TRACHTE, INC.

422 N.Burr Oak Ave.

Oregon,WI, US.A 53521

Tel: (608) 835-5707 « Fax: (608) 835-3920
Web: www.trachteusa.com

il Bt Gl T
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
See ad page 22

Trayer Engineering, a pioneer in the design

and manufacture of maintenance-free vacuum
switchgear for electrical distribution systems.
Trayer manufactures switchgear of the highest
caliber, designed to thrive in the most challenging
circumstances. Every submersible, padmount or
vaultmount product is backed by 50 years of
leading innovation in design and manufacturing.

TRENCH

TRENCH LIMITED

71 Maybrook Drive

Scarborough, ON, CA M1V 4B6

Tel: (416) 298-8108 « Fax: (416) 298-2209
Web: www.trenchgroup.com

Trench Limited is a specialized manufacturer of
high voltage electrical equipment including Dry-
Type Air Core Reactors, Instrument Transformers
(including Current Transformers, Potential
Transformers and Metering Transformers), Wave
Traps, Relay Communication Equipment (a
complete package for Power Line Carrier Systems),
LV - HV Bushings (Power Transformer), Capacitor
Voltage Transformers and Coupling Capacitors.

TRENWA, INC.

1419 Alexandria Pike

Fort Thomas, KY, U.S.A. 41075

Tel: 859-781-083 1 * Fax: 859-781-1085
Web: www.trenwa.com

¢TSTM

WO SOCEETE-TWD BETERS -
TSTM
2900 Sencore Drive #100
Sioux Falls, SD, U.S.A. 57107
Tel: 605-334-2924 « Fax: 605-334-4713
See ad page 65

TSTM (Two Sockets —Two Meters, Inc.) is
dedicated to improving metering function,
installation, cost and safety. TSTM sprang from
products developed in response to catastrophic
meter explosion. In addition to the multi-
transformer VT-Pack, we manufacture superior
sockets, meter adapters, accessories and our
famous ‘hockey puck” toroidal transformers.

TURNING TECHNOLOGIES
CANADA INC.

35 Cedar Pointe Drive Suite 39
Barrie, Ontario, CA L4N 5R7

Tel: (705) 726-8876 « (888) 522-8689
Fax: (866) 552-8935

Web: www.turningtechnologies.ca

D

UNDERGROUND DEVICES INC.
3304 Commercial Drive

Northbrook, IL, U.S.A. 60062-1909

Tel: (847) 205-9000 « Fax: (847) 205-9004
Web: www.udevices.com

See ad page 71

Underground Devices manufacturers of multiple
styles of duct spacers, custom bore spacers and
several styles of nonmetallic manhole cable racks
for underground power and communications
installations.

URS

URS CORPORATION

510 Carnegie Center

Princeton, NJ, U.S.A 08543-5287

Tel: (609) 720-2000 « Fax: (609) 720-2050
Web: www.urs.com

URS is a fully integrated global engineering,
construction, and technical services organization.A
leader in electric power delivery systems, we have
expertise in all areas of overhead, underground,
and underwater transmission; substations; SCADA;
and distribution. Professional services include
consulting, program and project management,
engineering, design, construction, startup, and
maintenance support.

UTICOM SYSTEMS, INC.
109 Independence Way
Coatesville, PA, U.S.A. 19320

Tel: 610-857-2655 » 800-548-5321
Fax: 610-857-2986

Web: www.uticom.net

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

UTILICON SOLUTIONS, LTD
708 Blair Mill Rd

Willow Grove, PA, US.A. 19090

Tel: (215) 784-1406 « (877) 884-5426
Fax: (215) 784-4225

Web: www.utiliconltd.com

(UTILITY
| COMPOSITE
SOLUTIONS

IR T AT

TRUE
UTILITY COMPOSITE SOLUTIONS
INTERNATIONAL, INC.
3251 McCall St
Dayton, OH, U.S.A. 45417
Tel: 855-UTL-POLE « 855-885-7653
Web: www.utilitycompositesolutions.com
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UCSI manufactures and sells sectional distribution
poles made of strong aerospace polymers that
are the safest poles for crews to install, and safest
for the public as well. The patent pending design
costs less than wood and last 2-3 times as long.
Truepole is impervious to rot, termites, water,
flooding, woodpeckers, corrosion, and is friendly
to the environment. It is easy to assemble, easy to
carry, easy to transport, and fast & easy to install.
Use Truepole for storm restoration, grid hardening,
back-lot installs, and remote locations.Top power
companies are working with UCSI now ... saving
thousands and building for the future. Call one of
our sales engineers to answer any questions.

UISOL

8 2 e L

UTILITY INTEGRATION SOLUTIONS
INC. (UIsoL)

10865 Willows Road NE

Redmond, WA, U.S.A. 98052

Tel: 303-520-25 1 3Web: www.uisol.com

UISOL is the integration specialist of the utility
industry, and a trusted advisor to utilities for grid
modernization.We help utilities improve their
operations by end-to-end integration of computer
systems and optimizing business processes.

Our domain experts specialize in T&D grid
operations, smart metering, demand response, and
interoperability standards.

I.I'IiIK

i L g

UTILX CORPORATION

PO Box 97009

Kent, WA, U.S.A. 98064-9709

Tel: (253) 395-0200 « 1-800-252-0556
Fax: (253) 395-1040

Web: www.utilx.com

UtilX® Corporation provides proprietary
CableCURE® cable life-extension technology
and CableWISE® electrical system condition
assessment. Both technologies encompass a
proactive approach to achieve total system
reliability-Maximum Reliability at Minimum Cost.
UtilX has 20+ years of experience in the field
and has restored more than 120 million feet of
unreliable power cable.

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

See ad page 5

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.

VANGUARD SYSTEMS

2901 Dutton Mill Road Suite 220

Aston, PA,US.A. 19014

Tel: (610) 891-7703 (8am - 5pm EST) « Fax: (610)
8919117

Web: www.vansystems.com

AVANMOUISH

VANQUISH FENCING INCORPORATED
625 Hillcrest Avenue

Morrisville, PA, U.S.A. 19067

Tel: 215-295-2863 « Fax: 888-453-1536

Web: www.vanquishfencing.com

VANQUISH’s™ perimeter fence solutions create a
secure and intimidating environment to both small
and large intruders. From the Animal Deterrent
Fence, the Security Fence, to the Non-Conductive
Fence System,VANQUISH provides a proactive
approach to guard equipment and public safety.
Whatever the threat type, VANQUISH ™ is
“ALWAYS ON GUARD”.

VAULT ENERGY SOLUTIONS
6860 North Dallas Parkway Suite 200
Plano, TX, U.S.A 75024

Tel: (214) 935-8803

Web: vaultelectricity.com

v T a
-— . —
ViZIMmaXx
VIZIMAX INC.
2284 de la Province
Longueuil, QC, CA J4G IGI

Tel: (450) 679-0003 « Fax: (450) 679-9051
Web: www.vizimax.com

VIZIMAX is a provider of Intelligent System
Solutions for the modernization and automation
of the Smart Grid.VIZIMAX innovative solutions
contribute to making generation, transmission

and distribution networks more reliable and
efficient. Our solutions also allow a better asset
management and a safe connection of Renewable
Energy Sources (RES) such as windmill farms, solar
power, and biomass sites to the Smart Grid.

TE?@D::EI

VON CORPORATION (THE)

1038 Lomb Avenue S.W.PO.Box 110096
Birmingham, AL, U.S.A. 3521 |

Tel: (205) 788-2437 « Fax: (205) 780-4015
Web: www.voncorp.com

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

F o,

oy
$ E R Y ICHE S
W.IL.R.E. SERVICES
211 Commerce Drive
Winnipeg, MB, CA R3P A3
Tel: (204) 480-5800 « Fax: (204) 480-5107
Web: www.wireservices.ca

W.ILR.E. Services provides electric utilities a full
solution package for their transmission line needs.
Through our professional and highly experienced
employees, we are a “one-stop shop” for
transmission line modelling, thermal rating analysis,
upgrade engineering, danger tree/vegetation
assessments, new route surveys, design engineering,
and other environmental applications.

Wagner

Sm:ﬂ": ﬁ.

WAGNER - SMITH CO. (THE)
921 South Burleson Blvd.

Burleson, TX, U.S.A. 76028

Tel: (817) 447-8085 « 800-666-6567
Fax: (817) 447-8917

Web: www.wagnersmithequipment.com

Woagner-Smith offers everything you need for
powerline transmission & distribution! Single

and multiple drum pullers, tensioners, fiberoptics
cable winches, reel carriers and stands. Over 1000
lineman’s tools.And a complete line of heavy duty
stringing blocks of all types.All backed by over 85
years of industry experience.

WINOLA INDUSTRIAL INC.
R.R.#I Box 1070

Factoryville, PA, U.S.A. 18419

Tel: (570) 378-3808 « Fax: (570) 378-2597
Web: www.winolaindustrial.com

WRIGHT

WRIGHT TREE SERVICE

PO Box 1718

Des Moines, IA, U.S.A. 50306
Tel:800.882.1216 « Fax:515.274.3582
Web: www.wrighttree.com

Wright Tree Service is an employee owned
company offering the entire package of vegetation
management services, including utility line
clearance, right-of-way mowing, land clearing,
herbicide application, storm response, and
substation maintenance and restoration. Since our
founding in 1933, our commitment to safety has
always been our highest priority.
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CROSSLINK TECHNOLOGY INC.
Tel: (800) 563-3769
www.crosslinktech.com

SENSUS
Tel: (800) 638-3748
sensus.com/resilient

TSTM
Tel: (605) 334-2924

UTILITY INTEGRATION SOLUTIONS INC.

(UISOL)
Tel: (303) 520-2513
www.uisol.com

ALTEC INC.
Tel: (800) 958-2555
www.altec.com

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

NESCO RENTALS

Tel: (260) 824-6340

| (800) 252-0043
www.nescorentals.com

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

MORGAN SCHAFFER
Tel: (514) 739-1967
www.morganschaffer.com

PULEO ELECTRONICS INC.
Tel: (516) 599-4875
www.annunciator.com

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

SPECIALIZED CAMERA SALES - OX CREEK
ENERGY ASSOC INC
Tel: 800-531-6232

SURVEYING AND MAPPING, INC. (SAM,
INC.)

Tel: (512) 447-0575

www.saminc.biz

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

PROLEC GE INTERNACIONAL, S.DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

ARBORMETRICS SOLUTIONS LTD
Tel: (407) 339-1733 - (866) 685-1880
www.arbormetricssolutions.com

GEODIGITAL INTERNATIONAL INC.
Tel: (905) 667-7322
www.geodigital.com

SPECIALIZED CAMERA SALES - OX CREEK
ENERGY ASSOC INC
Tel: 800-531-6232

SURVEYING AND MAPPING, INC. (SAM,
INC))

Tel: (512) 447-0575

www.saminc.biz

W.LR.E. SERVICES

Tel: (204) 480-5800

www.wireservices.ca

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

THOMAS & BETTS - STEEL STRUCTURES
DIVISION

Tel: (514) 357-2152 x227

www.tnb.ca

THOMAS & BETTS CANADA STEEL
STRUCTURES DIVISION

Tel: (514) 512-7620
www.meyersteelstructures.com

FABRIMET INC.

Tel: (819) 472-1164
www.fabrimet.com
MACLEAN POWER SYSTEMS
Tel: (803) 628-4300
www.macleanpower.com
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LOCWELD
Tel: (450) 659-9661
www.locweld.com

VANQUISH FENCING INCORPORATED
Tel: (215) 295-2863
www.vanquishfencing.com

BIRD BUFFER LLC
Tel: (425) 697-4274
www.birdbuffer.com

CANTEGA TECHNOLOGIES INC.
Tel: (877) 448-9701
www.cantega.com

VANQUISH FENCING INCORPORATED
Tel: (215) 295-2863
www.vanquishfencing.com

AMETEK POWER INSTRUMENTS
Tel: (585) 263-7700
www.ametekpower.com

SCHWEITZER ENGINEERING
LABORATORIES INC.

Tel: (509) 332-1890
www.selinc.com

CONCORD ENGINEERING INC DBA
CONCORD ENERGY SERVICES

Tel: (856) 427-0200
www.concord-engineering.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

FLEETSOFT LLC
Tel: (800) 980-2555
www.fleet-maintenance.com

GPS INSIGHT, LLC

Tel: (866) 477-4321
info.gpsinsight.com/I/15192/2014-05-
22/6nyn9?utm_source=eetd&utm__

medium=banner&utm_campaign=eetd-logo-

banner-utility-plp

MINMAX TECHNOLOGIES
Tel: (972) 980-0000
minmaxtech.com

VIZIMAX INC.
Tel: (450) 679-0003

www.vizimax.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

EVLUMA
Tel: (206) 720-1798
www.evluma.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 + 1-800-268-7809
www.stresscretegroup.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

NOVATECH, LLC
Tel: (410) 753-8300 « (800) 253-3842
www.novatechweb.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559
WWww.osii.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com
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S C ELECTRIC COMPANY
Tel: (773) 338-1000
www.sandc.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559

www.osii.com

RUGGEDCOM INC.
Tel: (905) 856-5288 -« (888) 264-0006
www.ruggedcom.com

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

ENERSYS
Tel: (610) 208-1991
www.enersys.com

EAGLE EYE POWER SOLUTIONS
Tel: (414) 962-3377
www.eepowersolutions.com

PROGUSA, LLC
Tel: (407) 332-8678
Wwww.progusa.net

GENTEC INC.
Tel: (418) 651-8000
www.alpsolutions.ca

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com



TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

CANTEGA TECHNOLOGIES INC.
Tel: (877) 448-9701
www.cantega.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

WAGNER - SMITH CO. (THE)
Tel: (817) 447-8085 + 800-666-6567
www.wagnersmithequipment.com

PUPI CROSSARMS (GEOTEK)
Tel: (800) 533-1680
WWWw.pupicrossarms.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

UNDERGROUND DEVICES INC.

Tel: (847) 205-9000
www.udevices.com

WINOLA INDUSTRIAL INC.
Tel: (570) 378-3808
www.winolaindustrial.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

CALIFORNIATURBO, INC.
Tel: (909) 854-2800
www.californiaturbo.com

CONCAST INC.
Tel: (507) 732-4095
www.concastinc.com

ALUMA-FORM INC
Tel: (901) 362-0100
www.alumaform.com

DIS-TRAN WOOD PRODUCTS, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

NEW

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

ALUMA-FORM INC
Tel: (901) 362-0100
www.alumaform.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

INNER-TITE

SMART RING
_HIGH SECURITY METER Lomm RING

INNER-TITE'

tel: S08-829-6361 » www.inner-lite com
EXPECT MORE...AND GET IT!
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LAMINATED WOOD SYSTEMS INC.
Tel: (402) 643-4708 « 1-800-949-3526
www.binary.net/Iws

ALUMA-FORM INC
Tel: (901) 362-0100
www.alumaform.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HASTINGS FIBERGLASS PRODUCTS INC.

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

SABRE BUILDING SYSTEMS BY CELLXION
Tel: (318) 213-2900 + 877-213-2900
www.sabrebuildingsystems.com

TRACHTE, INC.
Tel: (608) 835-5707
www.trachteusa.com

SABRE BUILDING SYSTEMS BY CELLXION
Tel: (318) 213-2900 + 877-213-2900
www.sabrebuildingsystems.com

SABRE BUILDING SYSTEMS BY CELLXION
Tel: (318) 213-2900 « 877-213-2900
www.sabrebuildingsystems.com

AFL - ATTN: CORIE CULP
Tel: (864) 433-0333
www.aflglobal.com

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

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

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

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

EASI-SET BUILDINGS
Tel: (866) 252-8210
www.easisetbuildings.com

TRENCH LIMITED
Tel: (416) 298-8108
www.trenchgroup.com
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AMERICAN WIRE GROUP, INC.
Tel: 954-455-3050 * 800-342-7215
www.buyawg.com

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

BELDEN INC
Tel: (314) 854-8000
www.belden.com

OKONITE COMPANY, THE*
Tel: (201) 825-0300
www.okonite.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

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

AFL - ATTN: CORIE CULP
Tel: (864) 433-0333
www.aflglobal.com

AMERICAN WIRE GROUP, INC.

Tel: 954-455-3050 + 800-342-7215
www.buyawg.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

AMERICAN WIRE GROUPF, INC.
Tel: 954-455-3050 « 800-342-7215
www.buyawg.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com



TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

OKONITE COMPANY, THE*
Tel: (201) 825-0300
www.okonite.com

HASTINGS FIBERGLASS PRODUCTS INC.

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

HASTINGS FIBERGLASS PRODUCTS INC.

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

AFL - ATTN: CORIE CULP
Tel: (864) 433-0333
www.aflglobal.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

DOW ELECTRICAL &
TELECOMMUNICATIONS
Tel: 1-800-44-4DOW
www.dow.com/electrical

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

CONDUXTESMEC INC.
Tel: (507) 387-8069 - 888-980-1209
www.conduxtesmec.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

NOVINIUM CABLE LIFE EXTENSION
Tel: (206) 529-4828
www.novinium.com

UTILX CORPORATION
Tel: (253) 395-0200 ¢ 1-800-252-0556
www.utilx.com

OKONITE COMPANY, THE*
Tel: (201) 825-0300
www.okonite.com

NOVINIUM CABLE LIFE EXTENSION
Tel: (206) 529-4828

www.hovinium.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

UTILX CORPORATION
Tel: (253) 395-0200 « 1-800-252-0556
www.utilx.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

NOVINIUM CABLE LIFE EXTENSION
Tel: (206) 529-4828

www.novinium.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com
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ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

VON CORPORATION (THE)
Tel: (205) 788-2437
www.voncorp.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

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

AMERICAN WIRE GROUP, INC.
Tel: 954-455-3050 « 800-342-7215
www.buyawg.com
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OKONITE COMPANY, THE*
Tel: (201) 825-0300
www.okonite.com

OKONITE COMPANY, THE*

Tel: (201) 825-0300 UTILX CORPORATION

www.okonite.com Tel: (253) 395-0200 « 1-800-252-0556
www.utilx.com

DOW ELECTRICAL &

TELECOMMUNICATIONS

Tel: 1-800-441-4DOW PHENIX TECHNOLOGIES INC.
www.dow.com/electrical Tel: (301) 746-8118
www.phenixtech.com

AMERICAN WIRE GROUP, INC.

Tel: 954-455-3050 + 800-342-7215 S C ELECTRIC COMPANY

www.buyawg.com Tel: (773) 338-1000
www.sandc.com

DOW ELECTRICAL &

TELECOMMUNICATIONS
Tel: 1-800-441-4DOW

www.dow.com/electrical

GENTEC INC.
NOVINIUM CABLE LIFE EXTENSION Tel: (418) 651-8000
Tel: (206) 529-4828 www.alpsolutions.ca

www.hovinium.com

The ONE steel
design that does

it ALL

e RAISE energized
transmission
structures

® REINFORCE
existing poles

» RECLASSIFY poles || PHASERAISER

up to four classes

Bﬂﬂ-g4g-3525 Groundlire Rednforoement
www.lwsinc.com PRS

Pole: Reclassification Systom

Hu I Laminated Wood

Syztems, Inc.
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SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

DUPONT LAND MANAGEMENT
Tel: (888) 638-7668 « 1-888-638-7668
www.landmanagement.dupont.com

SPXTRANSFORMER SOLUTIONS, INC.
FKAWAUKESHA ELECTRIC SYSTEMS, INC.
Tel: (800) 835-2732

www.spxwaukesha.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 » (800) 377-1774
www.trayer.com

MAGNETECH INDUSTRIAL SERVICES
Tel: (330) 830-3500 - 800-837-1614
www.magnetech.com

TJH2B ANALYTICAL SERVICES
Tel: (916) 361-7177
www.tjh2b.com




TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 + (800) 377-1774
www.trayer.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

MISTRAS GROUP
Tel: (609) 716-4000
www.mistrasgroup.com

TJH2B ANALYTICAL SERVICES
Tel: (916) 361-7177
www.tjh2b.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 * 888-980-1209
www.conduxtesmec.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

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

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 + (800) 377-1774
www.trayer.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

MACKAY COMMUNICATIONS, SATELLITE
SOLUTIONS

Tel: (919) 850-3100
www.mackaysatellite.com

RUGGEDCOM INC.
Tel: (905) 856-5288 * (888) 264-0006
www.ruggedcom.com

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

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

MITSUBISHI ELECTRIC VISUAL
SOLUTIONS AMERICA INC.,, (MEVSA)
Tel: (714) 252-7829

www.mevsa.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559

www.osii.com

RUGGEDCOM INC.
Tel: (905) 856-5288 -« (888) 264-0006
www.ruggedcom.com

RUGGEDCOM INC.
Tel: (905) 856-5288 -« (888) 264-0006
www.ruggedcom.com

MINMAX TECHNOLOGIES
Tel: (972) 980-0000
minmaxtech.com

VANGUARD SYSTEMS
Tel: (610) 891-7703 (8am - 5pm EST)
www.vansystems.com
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THE STRESSCRETE GROUP
Tel: (905) 632-9301 « 1-800-268-7809
www.stresscretegroup.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

EHT INTERNATIONAL INC.
Tel: (450) 906-0705
www.ehtinternational.com

QUALITROL COMPANY LLC
Tel: (585) 643-3717
www.qualitrolcorp.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

FLIR SYSTEMS
Tel: (888) 773-3547
www.flir.com

AFL - ATTN: CORIE CULP
Tel: (864) 433-0333
www.aflglobal.com

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

Power Packaging

Hamby Young has been packaging high voltage
materials for the Public Power market for over 30
years. With an efficient and cost effective approach,
Hamby Young provides the support and services to
fit your project’s specific needs.

= Substations
« Transmission and Distribution Lines

Hamby Young's expertise and flexibility allows the
opportunity to model your project around your
strengths while taking advantage of ours.

HAMBY

« Switchyards

2 o WA e T G
p: 800.726.8444 - f: 330.562.4018
1245 Danner Drive » Aurora, Ohio 44202

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

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

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

CONDUIT REPAIR SYSTEMS, INC.
Tel: (435) 673-1804
www.conduitrepair.com

PUPI CROSSARMS (GEOTEK)
Tel: (800) 533-1680
WWW.pupicrossarms.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.thb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.thb.com
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CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.thb.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.thb.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

AFL - ATTN: CORIE CULP
Tel: (864) 433-0333
www.aflglobal.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

L

Calculated Confidence

REAL TIME DIGITAL SIMULATION FOR THE POWER INDUSTRY

Technologies

s Sirearming IEEE L3751 18 data From ¢

Hew developments in protection and control ler the RTDS Simulater:
* Synchronizing the simulation mestep o GPS clock | 1PPS, IEEE 1588, IRIG=B] for testing PMU devices

miulatesd FMLU devices 10 the oulssde world

* Testing of digital substations with IEC 41850 GOOSE and Samplad Values

www.ritds.com

 Parfarmung prafestion eshing with a samBbinabion ol both phytical and mulated prolecihon

CEs
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THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

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

UTILICON SOLUTIONS, LTD
Tel: (215) 784-1406 « (877) 884-5426
www.utiliconltd.com

S C ELECTRIC COMPANY
Tel: (773) 338-1000
www.sandc.com
SARGENT & LUNDY LLC
Tel: (312) 269-2000
www.sargentlundy.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

MITSUBISHI ELECTRIC VISUAL
SOLUTIONS AMERICA INC., (MEVSA)
Tel: (714) 252-7829

www.mevsa.com

MICHELS CORPORATION
Tel: (920) 583-3132
www.michels.us

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

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

URS CORPORATION
Tel: (609) 720-2000
www.urs.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

QUANTA SERVICES
Tel: (713) 629-7600
www.quantaservices.com

QUANTA SERVICES, INC.
Tel: (713) 629-7600
www.quantaservices.com

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

COMMONWEALTH ASSOCIATES, INC.
Tel: (517) 788-3000
Www.cai-engr.com

NAVIGANT
Tel: (202) 481-7534
www.navigant.com

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

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.

Tel: (770) 870-1630 - 888-849-7237
www.aesi-inc.com

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.
Tel: (770) 870-1630 - 888-849-7237

www.aesi-inc.com

COMMONWEALTH ASSOCIATES, INC.
Tel: (517) 788-3000
www.cai-engr.com

LEIDOS ENGINEERING
Tel: (571) 526-6000
www.leidos.com/engineering

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

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

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

W.I.R.E. SERVICES
Tel: (204) 480-5800

www.wireservices.ca

COMMONWEALTH ASSOCIATES, INC.
Tel: (517) 788-3000
www.cai-engr.com

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

COMMONWEALTH ASSOCIATES, INC.
Tel: (517) 788-3000
www.cai-engr.com

NORDMIN ENGINEERING LTD.
Tel: (807) 683-4858
www.nordmin.com
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CN UTILITY CONSULTING
Tel: (707) 829-1018
www.cnutility.com

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



VAULT ENERGY SOLUTIONS
Tel: (214) 935-8803
vaultelectricity.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

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

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

W.LR.E. SERVICES
Tel: (204) 480-5800

www.wireservices.ca

MERSEN CANADA TORONTO INC.

Tel: (416) 252-9371
WWWw.ep-ca.mersen.com

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

WRIGHT TREE SERVICE
Tel: (800) 882-1216
www.wrighttree.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

MITSUBISHI ELECTRIC VISUAL

SOLUTIONS AMERICA INC,, (MEVSA)

Tel: (714) 252-7829
www.mevsa.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

MITSUBISHI ELECTRIC VISUAL
SOLUTIONS AMERICA INC,, (MEVSA)
Tel: (714) 252-7829

Wwww.mevsa.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

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

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

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

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

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

PROLEC GE INTERNACIONAL, S. DE R.L.

DEC.V.
Tel: +52 818 030 2000
www.prolecge.com

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

KRENZ & COMPANY INCORPORATED
Tel: (262) 255-2310
www.krenzvent.com

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

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

PROLEC GE INTERNACIONAL, S.DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

RIPLEY COMPANY

Tel: (860) 635-2200 « 1-800-528-8665
www.ripley-tools.com

TALLMAN EQUIPMENT CO

Tel: (630) 860-5666
www.tallmanequipment.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com
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DIS-TRAN WOOD PRODUCTS, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

PUPI CROSSARMS (GEOTEK)
Tel: (800) 533-1680
WWW.pupicrossarms.com

ALUMA-FORM INC
Tel: (901) 362-0100
www.alumaform.com

FRP TRANSMISSION INNOVATIONS
Tel: (778) 285-8447
www.transmissioninnovations.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com
MACLEAN POWER SYSTEMS
Tel: (803) 628-4300
www.macleanpower.com

PUPI CROSSARMS (GEOTEK)
Tel: (800) 533-1680
WWWw.pupicrossarms.com

DIS-TRAN WOOD PRODUCTS, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LAMINATED WOOD SYSTEMS INC.
Tel: (402) 643-4708 « 1-800-949-3526
www.binary.net/Iws

DIS-TRANWOOD PRODUCTS, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

AWESENSE
Tel: (604) 259-2850 + |1-888-868-4607

www.awesense.com

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

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

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

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

LIVEDATA, INC.
Tel: (617) 576-6900 « 800-570-621 |
www.livedata.com

ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com
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HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

TURNING TECHNOLOGIES CANADA INC.

Tel: (705) 726-8876 - 888.522.8689
www.turningtechnologies.ca

FLIR SYSTEMS
Tel: (888) 773-3547
www.flir.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

OMICRON ELECTRONICS CORP.USA
Tel: (781) 672-6200 « 1-800-OMICRON
Www.omicronusa.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 + 1-800-OMICRON
www.omicronusa.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 « 1-800-OMICRON
www.omicronusa.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com



COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

LIVEDATA, INC.
Tel: (617) 576-6900 * 800-570-621 |
www.livedata.com

MACKAY COMMUNICATIONS, SATELLITE
SOLUTIONS

Tel: (919) 850-3100
www.mackaysatellite.com

RUGGEDCOM INC.
Tel: (905) 856-5288 » (888) 264-0006
www.ruggedcom.com

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

ABB INC.
Tel: (800) 435-7365
www.abb.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

ALSTOM GRID
Tel: (860) 285-2458
www.grid.alstom.com

EATON
Tel: (877) 386-2273
www.eaton.com

GE DIGITAL ENERGY

Tel: (678) 844-6777
www.gedigitalenergy.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559

WWww.osii.com

RUGGEDCOM INC.
Tel: (905) 856-5288 - (888) 264-0006
www.ruggedcom.com

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

SIEMENS
Tel: (919) 365-2253
usa.siemens.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

VIZIMAX INC.
Tel: (450) 679-0003
www.vizimax.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559
www.osii.com

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

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 - (800) 377-1774
www.trayer.com

UTILITY INTEGRATION SOLUTIONS INC.
(UISOL)

Tel: (303) 520-2513

www.uisol.com

MINMAX TECHNOLOGIES
Tel: (972) 980-0000
minmaxtech.com

SYNERGIS SOFTWARE
Tel: (215) 302-3000
www.synergissoftware.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

SABRE BUILDING SYSTEMS BY CELLXION
Tel: (318) 213-2900 « 877-213-2900
www.sabrebuildingsystems.com

CONCAST INC.
Tel: (507) 732-4095
www.concastinc.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions
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SABRE BUILDING SYSTEMS BY CELLXION
Tel: (318) 213-2900 « 877-213-2900
www.sabrebuildingsystems.com

AE PRODUCTS, INC.
Tel: (888) 848-7756
www.aeproducts.net

SATEC INC.
Tel: (908) 686-9510
www.satec-global.com

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559

www.osii.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

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

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

URS CORPORATION
Tel: (609) 720-2000

www.urs.com

AESI ACUMEN ENGINEERED SOLUTIONS
INTL.INC.
Tel: (770) 870-1630 - 888-849-7237

www.aesi-inc.com

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

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

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

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

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

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

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

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.

Tel: (770) 870-1630 - 888-849-7237
www.aesi-inc.com
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SARGENT & LUNDY LLC
Tel: (312) 269-2000
www.sargentlundy.com

URS CORPORATION
Tel: (609) 720-2000
www.urs.com

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.

Tel: (770) 870-1630 - 888-849-7237
www.aesi-inc.com

DOBLE ENGINEERING CO.

Tel: (617) 926-4900

www.doble.com

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

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.

Tel: (770) 870-1630 - 888-849-7237
www.aesi-inc.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

QUANTA SERVICES, INC.
Tel: (713) 629-7600
www.quantaservices.com

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

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

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



SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

WII.R.E. SERVICES
Tel: (204) 480-5800

WwWww.wireservices.ca

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

AEL ENVIRONMENT
Tel: (888) 312-2896
aelenv.com

MABEY INC.

Tel: (800) 956-2239
www.mabey.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

KRENZ & COMPANY INCORPORATED
Tel: (262) 255-2310
www.krenzvent.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

KRENZ & COMPANY INCORPORATED
Tel: (262) 255-2310
www.krenzvent.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

CALIFORNIATURBO
Tel: (909) 854-2800
www.californiaturbo.com

KRENZ & COMPANY INCORPORATED
Tel: (262) 255-2310
www.krenzvent.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

RUGGEDCOM INC.
Tel: (905) 856-5288 -« (888) 264-0006
www.ruggedcom.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

RUGGEDCOM INC.
Tel: (905) 856-5288 - (888) 264-0006
www.ruggedcom.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

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

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

BARON USA
Tel: (931) 528-8476
www.baronusa.com
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PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

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

OLDCASTLE PRECAST FOR TRUFIRE WALL
Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

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

BARON USA
Tel: (931) 528-8476
www.baronusa.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

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

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

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

FLIR SYSTEMS
Tel: (888) 773-3547
www.flir.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

SURVEYING AND MAPPING, INC.
(SAM,INC))

Tel: (512) 447-0575
www.saminc.biz

BENTLEY SYSTEMS, INC.
Tel: (610) 458-5000
www.bentley.com

GPS INSIGHT, LLC

Tel: (866) 477-4321
info.gpsinsight.com/I/15192/2014-05-
22/6nyn9?utm_source=eetd&utm_
medium=banner&utm_campaign=eetd-logo-
banner-utility-plp

GPS INSIGHT, LLC

Tel: (866) 477-4321
info.gpsinsight.com/I/15192/2014-05-
22/6nyn9?utm_source=eetd&utm_
medium=banner&utm_campaign=eetd-logo-
banner-utility-plp

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com
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THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.thb.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

VANQUISH FENCING INCORPORATED
Tel: (215) 295-2863
www.vanquishfencing.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

HAMBY YOUNG
Tel: (330) 562-8444 - (800) 726-8444
www.hambyyoung.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

MACLEAN POWER SYSTEMS
Tel: (803) 628-4300
www.macleanpower.com

GWD AND ASSOCIATES
Tel: (678) 290-2010
gwdee.com



MABEY INC.
Tel: (800) 956-2239
www.mabey.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

DUPONT LAND MANAGEMENT
Tel: (888) 638-7668 * |-888-638-7668
www.landmanagement.dupont.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

MACROSOFT INC.
Tel: (973) 889-0500
www.macrosoftinc.com

UTILITY INTEGRATION SOLUTIONS INC.
(UISOL)

Tel: (303) 520-2513

www.uisol.com

FLIR SYSTEMS
Tel: (888) 773-3547
www.flir.com

MAGNETECH INDUSTRIAL SERVICES
Tel: (330) 830-3500 - 800-837-1614
www.magnetech.com

COMNET COMMUNICATION NETWORKS
Tel: (203) 796-5300
www.comnet.net

RUGGEDCOM INC.
Tel: (905) 856-5288 - (888) 264-0006
www.ruggedcom.com

SURVEYING AND MAPPING, INC. (
SAM,INC.)

Tel: (512) 447-0575

www.saminc.biz

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.thb.com

MAGNETECH INDUSTRIAL SERVICES
Tel: (330) 830-3500 - 800-837-1614
www.magnetech.com

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

ARBORMETRICS SOLUTIONS LTD
Tel: (407) 339-1733 « (866) 685-1880
www.arbormetricssolutions.com

METAL FATIGUE SOLUTIONS
Tel: (770) 490-3015
www.metal-fatigue-solutions.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com
OPTISENSE NETWORK, LLC
Tel: (866) 530-4698
www.optisense.net

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

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

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

BARON USA
Tel: (931) 528-8476
www.baronusa.com

CARGILL
Tel: (800) 842-3631
www.envirotempfluids.com

PETRO-CANADA LUBRICANTS INC.
Tel: (800) 268-5850
www.lubricants.petro-canada.ca

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

SEVES CANADA INC.
Tel: (514) 739-3385

www.seves.com

ALUMA-FORM INC
Tel: (901) 362-0100
www.alumaform.com
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HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

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

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

PRIME DESIGN
Tel: (651) 552-8554
www.primedesign.net

MACLEAN POWER SYSTEMS
Tel: (803) 628-4300
www.macleanpower.com

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

SEVES CANADA INC.
Tel: (514) 739-3385
www.seves.com

SEVES CANADA INC.
Tel: (514) 739-3385
www.seves.com

UTICOM SYSTEMS, INC.
Tel: (610) 857-2655 « 800-548-5321
www.uticom.net

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

TJH2B ANALYTICAL SERVICES
Tel: (916) 361-7177
www.tjh2b.com

ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com

HASTINGS FIBERGLASS PRODUCTS INC.

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

OPTIMUS SBR
Tel: (416) 649-6000
www.optimussbr.com

SURVEYING AND MAPPING, INC. (SAM,
INC.)

Tel: (512) 447-0575

www.saminc.biz

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

HASTINGS FIBERGLASS PRODUCTS INC.

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

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

EVLUMA
Tel: (206) 720-1798
www.evluma.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 + 1-800-268-7809
Wwww.stresscretegroup.com

ARBORMETRICS SOLUTIONS LTD
Tel: (407) 339-1733 + (866) 685-1880
www.arbormetricssolutions.com

SURVEYING AND MAPPING, INC.
(SAM,INC))

Tel: (512) 447-0575
www.saminc.biz

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca
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EVLUMA
Tel: (206) 720-1798
www.evluma.com

GENTEC INC.
Tel: (418) 651-8000
www.alpsolutions.ca

EVLUMA
Tel: (206) 720-1798
www.evluma.com

EVLUMA
Tel: (206) 720-1798
www.evluma.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 « 1-800-268-7809
www.stresscretegroup.com



THE STRESSCRETE GROUP
Tel: (905) 632-9301 + [-800-268-7809
www.stresscretegroup.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

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

INNER-TITE CORP.
Tel: (508) 829-6361
www.inner-tite.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 « 1-800-221-1311
www.techproducts.com

UTICOM SYSTEMS, INC.
Tel: (610) 857-2655 + 800-548-5321
www.uticom.net

PETRO-CANADA LUBRICANTS INC.
Tel: (800) 268-5850
www.lubricants.petro-canada.ca

BRONTO SKYLIFT INC.
Tel: (352) 895-1109
www.bronto.fi

ISEL, INC
Tel: (800) 503-9533
iselinc.com

PETRO-CANADA LUBRICANTS INC.
Tel: (800) 268-5850
www.lubricants.petro-canada.ca

PETRO-CANADA LUBRICANTS INC.
Tel: (800) 268-5850
www.lubricants.petro-canada.ca

BARON USA
Tel: (931) 528-8476
www.baronusa.com

MINMAX TECHNOLOGIES
Tel: (972) 980-0000
minmaxtech.com

SPECIALIZED CAMERA SALES - OX CREEK
ENERGY ASSOC INC
Tel: 800-531-6232

STEGO INC
Tel: (770) 984-0858
stegousa.com

DUPONT LAND MANAGEMENT
Tel: (888) 638-7668 « |1-888-638-7668
www.landmanagement.dupont.com

NOVINIUM CABLE LIFE EXTENSION
Tel: (206) 529-4828
www.nhovinium.com

THE BASE GROUP
Tel: (303) 408-6643
www.basepainters.com

UTILX CORPORATION
Tel: (253) 395-0200 « 1-800-252-0556
www.utilx.com

DUPONT LAND MANAGEMENT
Tel: (888) 638-7668 « 1-888-638-7668
www.landmanagement.dupont.com

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.

Tel: (770) 870-1630 « 888-849-7237
www.aesi-inc.com

ESRI
Tel: (909) 793-2853
www.esri.com

ARBORMETRICS SOLUTIONS LTD
Tel: (407) 339-1733 « (866) 685-1880
www.arbormetricssolutions.com

BENTLEY SYSTEMS, INC.
Tel: (610) 458-5000
www.bentley.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 - 1-800-221-1311
www.techproducts.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 - 1-800-221-1311
www.techproducts.com

UTICOM SYSTEMS, INC.
Tel: (610) 857-2655 + 800-548-5321
www.uticom.net

TECH PRODUCTS, INC.
Tel: (718) 442-4900 « 1-800-221-1311
www.techproducts.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 « 1-800-221-1311
www.techproducts.com

UTICOM SYSTEMS, INC.
Tel: (610) 857-2655 + 800-548-5321
www.uticom.net
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TECH PRODUCTS, INC.
Tel: (718) 442-4900 - 1-800-221-1311
www.techproducts.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

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

TSTM
Tel: (605) 334-2924

INNER-TITE CORP.
Tel: (508) 829-6361
www.inner-tite.com

AMETEK POWER INSTRUMENTS
Tel: (585) 263-7700
www.ametekpower.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

TSTM
Tel: (605) 334-2924

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

HASTINGS FIBERGLASS PRODUCTS INC.

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

RUGGEDCOM INC.
Tel: (905) 856-5288 * (888) 264-0006
www.ruggedcom.com

BARON USA
Tel: (931) 528-8476
www.baronusa.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

MACKAY COMMUNICATIONS, SATELLITE

SOLUTIONS
Tel: (919) 850-3100
www.mackaysatellite.com

PROLEC GE INTERNACIONAL,
S.DER.L.DEC.V.

Tel: +52 818 030 2000
www.prolecge.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

SYSTEMSWITH INTELLIGENCE INC.
Tel: (289) 562-0126
www.systemswithintelligence.com

MACROSOFT INC.
Tel: (973) 889-0500
www.macrosoftinc.com

TERRA SPECTRUM TECHNOLOGIES
Tel: (888) 280-1349
www.terra-spectrum.com

ELECTRICENERGY T&aD MAGAZINE | JULY-AUGUST 2014 ISSUE

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

AMETEK POWER INSTRUMENTS
Tel: (585) 263-7700
www.ametekpower.com



H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

C.I.LAGENT SOLUTIONS
Tel: (502) 267-0101
www.ciagent.com

PETRO-CANADA LUBRICANTS INC.
Tel: (800) 268-5850
www.lubricants.petro-canada.ca

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

BARON USA
Tel: (931) 528-8476
www.baronusa.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

TJH2B ANALYTICAL SERVICES
Tel: (916) 361-7177
www.tjh2b.com

ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com

W.LLR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

NAES CORPORATION
Tel: (425) 961-4700
www.naes.com

QUANTA SERVICES, INC.
Tel: (713) 629-7600
www.quantaservices.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

NAES CORPORATION
Tel: (425) 961-4700
www.naes.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

KRONOS CANADIAN SYSTEMS INC.
Tel: (800) 225-1561 « | 800 225 1561
www.kronos.com

MACROSOFT INC.
Tel: (973) 889-0500
www.macrosoftinc.com

OPEN SYSTEMS INTERNATIONAL, INC.

Tel: (763) 551-0559
www.osii.com

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

UTILITY INTEGRATION SOLUTIONS INC.

(UISOL)
Tel: (303) 520-2513
www.uisol.com

CONCAST INC.
Tel: (507) 732-4095
www.concastinc.com

PROLEC GE INTERNACIONAL, S.DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

MEGA POWER SYSTEMS
Tel: (909) 548-4169
Wwww.megapowersystems.com

PROLEC GE INTERNACIONAL, S.DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 « 1-800-OMICRON
www.omicronusa.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com
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CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

HASTINGS FIBERGLASS PRODUCTS INC.

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

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

ALUMA-FORM INC
Tel: (901) 362-0100
www.alumaform.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

UTILITY COMPOSITE SOLUTIONS
INTERNATIONAL, INC.

Tel: 855-UTL-POLE « 855-885-7653
www.utilitycompositesolutions.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 + 1-800-268-7809
www.stresscretegroup.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 * 866-254-3707
www.sabretubularstructures.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

HAMBY YOUNG
Tel: (330) 562-8444 - (800) 726-8444
www.hambyyoung.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

MACLEAN POWER SYSTEMS
Tel: (803) 628-4300
www.macleanpower.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

PUPI CROSSARMS (GEOTEK)
Tel: (800) 533-1680
WWW.pupicrossarms.com

RS TECHNOLOGIES INC.
Tel: (877) 219-8002
www.rspoles.com

LAMINATED WOOD SYSTEMS INC.

Tel: (402) 643-4708 + 1-800-949-3526
www.binary.net/Iws

THE STRESSCRETE GROUP
Tel: (905) 632-9301 + 1-800-268-7809
www.stresscretegroup.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 + 1-800-268-7809
www.stresscretegroup.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

HAMBY YOUNG
Tel: (330) 562-8444 - (800) 726-8444
www.hambyyoung.com

RS TECHNOLOGIES INC.
Tel: (877) 219-8002
www.rspoles.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 « 1-800-268-7809
www.stresscretegroup.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

RSTECHNOLOGIES INC.
Tel: (877) 219-8002
www.rspoles.com

UTILITY COMPOSITE SOLUTIONS
INTERNATIONAL, INC.

Tel: 855-UTL-POLE - 855-885-7653
www.utilitycompositesolutions.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 - 1-800-268-7809
www.stresscretegroup.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LAMINATED WOOD SYSTEMS INC.

Tel: (402) 643-4708 + 1-800-949-3526
www.binary.net/lws
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DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com



SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 * 866-254-3707
www.sabretubularstructures.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

LAMINATED WOOD SYSTEMS INC.

Tel: (402) 643-4708 « 1-800-949-3526
www.binary.net/lws

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

THE STRESSCRETE GROUP
Tel: (905) 632-9301 + -800-268-7809
Wwww.stresscretegroup.com

UTILITY COMPOSITE SOLUTIONS
INTERNATIONAL, INC.

Tel: 855-UTL-POLE « 855-885-7653
www.utilitycompositesolutions.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

AMETEK POWER INSTRUMENTS
Tel: (585) 263-7700
www.ametekpower.com

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

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

RS TECHNOLOGIES INC.
Tel: (877) 219-8002
www.rspoles.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

TOLLGRADE COMMUNICATIONS
Tel: (703) 707-4588
www.tollgrade.com

UTILITY COMPOSITE SOLUTIONS
INTERNATIONAL, INC.

Tel: 855-UTL-POLE « 855-885-7653
www.utilitycompositesolutions.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

ELECTRO RENT CORP
Tel: (877) 581-3384
www.electrorent.com

CHAMPION FIBERGLASS, INC.
Tel: (281) 655-8900
www.championfiberglass.com

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

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

URS CORPORATION
Tel: (609) 720-2000
www.urs.com

COMMONWEALTH ASSOCIATES, INC.
Tel: (517) 788-3000
www.cai-engr.com

NAES CORPORATION
Tel: (425) 961-4700
www.naes.com

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

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

URS CORPORATION
Tel: (609) 720-2000
www.urs.com

W.LR.E. SERVICES
Tel: (204) 480-5800

www.wireservices.ca

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

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

CANTEGA TECHNOLOGIES INC.
Tel: (877) 448-9701
www.cantega.com

OLDCASTLE PRECAST FOR TRUFIRE WALL
Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

RTDS TECHNOLOGIES, INC.
Tel: (204) 989-9700
www.rtds.com
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RUGGEDCOM INC.
Tel: (905) 856-5288 - (888) 264-0006
www.ruggedcom.com

VIZIMAX INC.
Tel: (450) 679-0003
www.vizimax.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 - 888-980-1209
www.conduxtesmec.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 - 888-980-1209
www.conduxtesmec.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 « 888-980-1209
www.conduxtesmec.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

PROLEC GE INTERNACIONAL,
S.DER.LL.DEC.V.

Tel: +52 818 030 2000
www.prolecge.com

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

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

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

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

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

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

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

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

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

THOMAS & BETTS - UTILITY GROUP

Tel: (800) 326-5282
www.tnb.com
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THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

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

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

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

AMETEK POWER INSTRUMENTS
Tel: (585) 263-7700
www.ametekpower.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 « 888-980-1209
www.conduxtesmec.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 « 888-980-1209
www.conduxtesmec.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

RUGGEDCOM INC.
Tel: (905) 856-5288 - (888) 264-0006
www.ruggedcom.com



TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 + (800) 377-1774
www.trayer.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 + (800) 377-1774
www.trayer.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 + (800) 377-1774
www.trayer.com

GENTEC INC.
Tel: (418) 651-8000
www.alpsolutions.ca

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

OPEN SYSTEMS INTERNATIONAL, INC.

Tel: (763) 551-0559
www.osii.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

OPEN SYSTEMS INTERNATIONAL, INC.

Tel: (763) 551-0559
www.osii.com

RUGGEDCOM INC.
Tel: (905) 856-5288 - (888) 264-0006
www.ruggedcom.com

VIZIMAX INC.
Tel: (450) 679-0003
www.vizimax.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

GENTEC INC.
Tel: (418) 651-8000
www.alpsolutions.ca

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 + (800) 377-1774
www.trayer.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

S C ELECTRIC COMPANY

Tel: (773) 338-1000

www.sandc.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

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

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

SYSTEMSWITH INTELLIGENCE INC.
Tel: (289) 562-0126
www.systemswithintelligence.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 - 888-980-1209
www.conduxtesmec.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

STEHO INC
Tel: (770) 984-0858
www.stegusa.com

CANTEGA TECHNOLOGIES INC.
Tel: (877) 448-9701
www.cantega.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 - 1-800-221-1311
www.techproducts.com

MACKAY COMMUNICATIONS, SATELLITE
SOLUTIONS

Tel: (919) 850-3100
www.mackaysatellite.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

LIVEDATA, INC.
Tel: (617) 576-6900 « 800-570-621 |
www.livedata.com

MACKAY COMMUNICATIONS,
SATELLITE SOLUTIONS

Tel: (919) 850-3100
www.mackaysatellite.com

RUGGEDCOM INC.
Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

AESI ACUMEN ENGINEERED SOLUTIONS
INTL. INC.

Tel: (770) 870-1630 - 888-849-7237
www.aesi-inc.com
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OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

UTICOM SYSTEMS, INC.
Tel: (610) 857-2655 « 800-548-5321
www.uticom.net

OPEN SYSTEMS INTERNATIONAL, INC.

Tel: (763) 551-0559
www.osii.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

NAES CORPORATION
Tel: (425) 961-4700

www.naes.com

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

INNER-TITE CORP.
Tel: (508) 829-6361
www.inner-tite.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 « 1-800-221-1311
www.techproducts.com

INNER-TITE CORP.
Tel: (508) 829-6361
www.inner-tite.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

INNER-TITE CORP.
Tel: (508) 829-6361
www.inner-tite.com

SYSTEMSWITH INTELLIGENCE INC.
Tel: (289) 562-0126
www.systemswithintelligence.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

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

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

CHRISTIE DIGITAL
Tel: (519) 744-8005
www.christiedigital.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

OPEN SYSTEMS INTERNATIONAL, INC.

Tel: (763) 551-0559
www.osii.com

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

SYSTEMSWITH INTELLIGENCE INC.
Tel: (289) 562-0126
www.systemswithintelligence.com

PROLEC GE INTERNACIONAL,
S.DER.LL.DEC.V.

Tel: +52 818 030 2000
www.prolecge.com

INCON POWER RELIABILITY PRODUCTS
Tel: (207) 283-0156

www.incon.com

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

CONDUXTESMEC INC.
Tel: (507) 387-8069 « 888-980-1209
www.conduxtesmec.com

WAGNER - SMITH CO. (THE)
Tel: (817) 447-8085 * 800-666-6567
www.wagnersmithequipment.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 - 1-800-221-1311
www.techproducts.com
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OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559
www.osii.com

TERRA SPECTRUM TECHNOLOGIES
Tel: (888) 280-1349
www.terra-spectrum.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com

OPAL-RT TECHNOLOGIES INC.
Tel: (514) 935-2323
www.opal-rt.com



LIVEDATA, INC.
Tel: (617) 576-6900 « 800-570-621 |
www.livedata.com

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

BENTLEY SYSTEMS, INC.
Tel: (610) 458-5000
www.bentley.com

ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com

GPS INSIGHT, LLC

Tel: (866) 477-4321
info.gpsinsight.com/I/15192/2014-05-
22/6nyn9?utm_source=eetd&utm_
medium=banner&utm_campaign=eetd-logo-
banner-utility-plp

LIVEDATA, INC.
Tel: (617) 576-6900 « 800-570-621 |
www.livedata.com

MACROSOFT INC.
Tel: (973) 889-0500
www.macrosoftinc.com

MINMAX TECHNOLOGIES
Tel: (972) 980-0000
minmaxtech.com

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

LAMINATED WOOD SYSTEMS INC.
Tel: (402) 643-4708 + 1-800-949-3526
www.binary.net/Iws

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

DIS-TRAN PACKAGED SUBSTATIONS

Tel: (318) 448-0274
www.distransubstations.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

HAMBY YOUNG
Tel: (330) 562-8444 - (800) 726-8444
www.hambyyoung.com

HUGHES BROTHERS INC.

Tel: (402) 643-2991
www.hughesbros.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

TATA PROJECTS LIMITED
Tel: +91-9561088243
www.tataprojects.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

LAMINATED WOOD SYSTEMS INC.
Tel: (402) 643-4708 + 1-800-949-3526
www.binary.net/lws

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 * 888-965-3227
www.trufirewall.com

DIS-TRAN PACKAGED SUBSTATIONS
Tel: (318) 448-0274
www.distransubstations.com

HAMBY YOUNG
Tel: (330) 562-8444 « (800) 726-8444
www.hambyyoung.com

OLDCASTLE PRECAST FOR TRUFIRE WALL
Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

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

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

SPECIALIZED CAMERA SALES - OX CREEK
ENERGY ASSOC INC
Tel: 800-531-6232

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com
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VANQUISH FENCING INCORPORATED
Tel: (215) 295-2863
www.vanquishfencing.com

OLDCASTLE PRECAST FOR TRUFIRE WALL
Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

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

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

RFL ELECTRONICS INC.
Tel: (973) 334-3100
www.rflelect.com

RUGGEDCOM INC.

Tel: (905) 856-5288 « (888) 264-0006
www.ruggedcom.com

S C ELECTRIC COMPANY

Tel: (773) 338-1000

www.sandc.com

H&L INSTRUMENTS
Tel: (603) 964-1818
www.hlinstruments.com

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

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

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

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com

DIS-TRAN PACKAGED SUBSTATIONS
Tel: (318) 448-0274
www.distransubstations.com

HAMBY YOUNG
Tel: (330) 562-8444 + (800) 726-8444
www.hambyyoung.com

DIS-TRAN PACKAGED SUBSTATIONS
Tel: (318) 448-0274
www.distransubstations.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

HAMBY YOUNG
Tel: (330) 562-8444 - (800) 726-8444
www.hambyyoung.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

DIS-TRAN PACKAGED SUBSTATIONS
Tel: (318) 448-0274
www.distransubstations.com
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HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LAMINATED WOOD SYSTEMS INC.
Tel: (402) 643-4708 « 1-800-949-3526
www.binary.net/Iws

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

BENTLEY SYSTEMS, INC.
Tel: (610) 458-5000
www.bentley.com

FLIR SYSTEMS
Tel: (888) 773-3547
www.flir.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559
www.osii.com

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

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

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 * 888-965-3227
www.trufirewall.com

SABRE BUILDING SYSTEMS BY CELLXION
Tel: (318) 213-2900 - 877-213-2900
www.sabrebuildingsystems.com

BENTLEY SYSTEMS, INC.
Tel: (610) 458-5000
www.bentley.com

PRO WATTS INC.
Tel: (877) 616-1850
Www.prowatts.com



QUANTA SERVICES, INC.
Tel: (713) 629-7600
www.quantaservices.com

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

TATMAN ASSOCIATES, INC.
Tel: (440) 248-0644
www.tatmansubstations.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

CANTEGA TECHNOLOGIES INC.
Tel: (877) 448-9701
www.cantega.com

VANQUISH FENCING INCORPORATED
Tel: (215) 295-2863
www.vanquishfencing.com

VANQUISH FENCING INCORPORATED
Tel: (215) 295-2863
www.vanquishfencing.com

DIS-TRAN STEEL, LLC

Tel: (318) 448-0274
www.distran.com
HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

RUGGEDCOM INC.
Tel: (905) 856-5288 » (888) 264-0006
www.ruggedcom.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

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

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

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

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

SOUTHERN STATES, LLC.
Tel: (770) 946-4562
www.southernstatesllc.com

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

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

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

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

MAGNETECH INDUSTRIAL SERVICES
Tel: (330) 830-3500 - 800-837-1614
www.magnetech.com

NAES CORPORATION

Tel: (425) 961-4700

www.naes.com

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

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

THOMAS & BETTS - UTILITY GROUP
Tel: (800) 326-5282
www.tnb.com

THOMAS & BETTS CANADA — UTILITY
DIVISION

Tel: 1-800-466-1102,x234

www.tnb.ca

MACROSOFT INC.
Tel: (973) 889-0500
www.macrosoftinc.com

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

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

UTILITY INTEGRATION SOLUTIONS INC.
(UISOL)

Tel: (303) 520-2513

www.uisol.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DEC.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL,S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKAWAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com

TECH PRODUCTS, INC.
Tel: (718) 442-4900 « 1-800-221-1311
www.techproducts.com
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TECH PRODUCTS, INC.
Tel: (718) 442-4900 - 1-800-221-1311
www.techproducts.com

COMNET COMMUNICATION
NETWORKS

Tel: (203) 796-5300
www.comnet.net

DOW ELECTRICAL &
TELECOMMUNICATIONS
Tel: 1-800-44-4DOW
www.dow.com/electrical

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 - 888-965-3227
www.trufirewall.com

RUGGEDCOM INC.
Tel: (905) 856-5288 » (888) 264-0006
www.ruggedcom.com

MACKAY COMMUNICATIONS, SATELLITE
SOLUTIONS

Tel: (919) 850-3100
www.mackaysatellite.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

ELSYS INSTRUMENTS, LLC
Tel: (845) 238-3933
www.elsys-instruments.com



PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

OMICRON ELECTRONICS CORP USA
(WALTHAM)
Tel: (781) 672-6200 * 1-800-OMICRON

www.omicronusa.com

PHENIXTECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

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

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

VON CORPORATION (THE)
Tel: (205) 788-2437
www.voncorp.com

PHENIXTECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 + 1-800-OMICRON
www.omicronusa.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

HIGHVOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

VON CORPORATION (THE)
Tel: (205) 788-2437
www.voncorp.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 + 1-800-OMICRON
www.omicronusa.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

HASTINGS FIBERGLASS PRODUCTS INC.
Tel: (269) 945-9541
www.hfgp.com

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

HASTINGS FIBERGLASS PRODUCTS INC.

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

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

VON CORPORATION (THE)
Tel: (205) 788-2437
www.voncorp.com

PROLEC GE INTERNACIONAL,
S.DER.L.DEC.V.

Tel: +52 818 030 2000
www.prolecge.com

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com
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OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 + 1-800-OMICRON
www.omicronusa.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

HIGH VOLTAGE INC.

Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

TOP SYRINGE MFG CO PVT LTD
Tel: 9819741532
www.glass-syringe.com

HIGHVOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

VON CORPORATION (THE)
Tel: (205) 788-2437
www.voncorp.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

HIGH VOLTAGE INC.
Tel: (518) 329-3275
www.hvinc.com

OMICRON ELECTRONICS CORP. USA

(WALTHAM)

Tel: (781) 672-6200 + 1-800-OMICRON

www.omicronusa.com

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)

Tel: (781) 672-6200 « 1-800-OMICRON
www.omicronusa.com

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

PHENIX TECHNOLOGIES INC.
Tel: (301) 746-8118
www.phenixtech.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

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

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

UTILX CORPORATION
Tel: (253) 395-0200 « 1-800-252-0556
www.utilx.com

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

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

TJH2B ANALYTICAL SERVICES
Tel: (916) 361-7177
www.tjh2b.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

RTDS TECHNOLOGIES, INC.
Tel: (204) 989-9700
www.rtds.com
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MABEY INC.
Tel: (800) 956-2239
www.mabey.com



TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

SIRCO MACHINERY - CNC MACHINE
TOOLS, CNC LATHES & ROTART
PRODUCTS

Tel: (416) 255-1321
www.sircomachinery.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

WAGNER - SMITH CO. (THE)
Tel: (817) 447-8085 + 800-666-6567
www.wagnersmithequipment.com

UTILITY COMPOSITE SOLUTIONS
INTERNATIONAL, INC.

Tel: 855-UTL-POLE « 855-885-7653
www.utilitycompositesolutions.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

SABRE TUBULAR STRUCTURES
Tel: (817) 852-1700 « 866-254-3707
www.sabretubularstructures.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

LOCWELD
Tel: (450) 659-9661
www.locweld.com

QUANTA SERVICES, INC.
Tel: (713) 629-7600
www.quantaservices.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

RSTECHNOLOGIES INC.
Tel: (877) 219-8002
www.rspoles.com

VALMONT NEWMARK
Tel: (205) 968-7200
www.valmont-newmark.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

LAMINATED WOOD SYSTEMS INC.
Tel: (402) 643-4708 « 1-800-949-3526
www.binary.net/lws

DIS-TRANWOOD PRODUCTS, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

ASPLUNDH TREE EXPERT CO.
Tel: (800) 248-8733
www.asplundh.com

GPS INSIGHT, LLC

Tel: (866) 477-4321
info.gpsinsight.com/I/15192/2014-05-
22/6nyn9?utm_source=eetd&utm_
medium=banner&utm_campaign=eetd-logo-
banner-utility-plp

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

WAGNER - SMITH CO. (THE)
Tel: (817) 447-8085 * 800-666-6567
www.wagnersmithequipment.com

DOBLE ENGINEERING CO.
Tel: (617) 926-4900
www.doble.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

OMICRON ELECTRONICS CORP. USA
(WALTHAM)
Tel: (781) 672-6200 * 1-800-OMICRON

www.omicronusa.com

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

SPXTRANSFORMER SOLUTIONS, INC.
FKAWAUKESHA ELECTRIC SYSTEMS, INC.
Tel: (800) 835-2732

www.spxwaukesha.com

KITMONDO
Tel: (508) 644-8489
www.kitmondo.com

FLEX-CORE DIV. MORLAN &
ASSOCIATES, INC.
Tel: (614) 889-6152
www.flex-core.com
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CARGILL
Tel: (800) 842-3631
www.envirotempfluids.com

PETRO-CANADA LUBRICANTS INC.
Tel: (800) 268-5850
www.lubricants.petro-canada.ca

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

BARON USA
Tel: (931) 528-8476
www.baronusa.com

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKAWAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com

PROLEC GE INTERNACIONAL,
S.DER.L.DE C.V.

Tel: +52 818 030 2000
www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKAWAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com

HAEFELY HIPOTRONICS INC.
Tel: (845) 279-3644
www.hipotronics.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.
FKAWAUKESHA ELECTRIC SYSTEMS, INC.
Tel: (800) 835-2732

www.spxwaukesha.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

GRIDSENSE
Tel: (916) 372-4945
www.gridsense.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.
FKAWAUKESHA ELECTRIC SYSTEMS, INC.
Tel: (800) 835-2732

www.spxwaukesha.com

SUPERIOR ELECTRIC
Tel: (860) 507-2052
www.superiorelectric.com

CONCAST INC.
Tel: (507) 732-4095
www.concastinc.com

PROLEC GE INTERNACIONAL, S.DE R L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

CARGILL
Tel: (800) 842-3631
www.envirotempfluids.com

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com

MOLONEY ELECTRIC, INC.
Tel: (416) 534-9226
www.moloneytx.com

PACIFIC CREST TRANSFORMERS
Tel: (541) 826-2113
www.pacificcresttrans.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com
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PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

MOLONEY ELECTRIC, INC.
Tel: (416) 534-9226
www.moloneytx.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S.DE R.L.
DEC.V.

Tel: +52 818 030 2000

www.prolecge.com



MOLONEY ELECTRIC, INC.
Tel: (416) 534-9226
www.moloneytx.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

MOLONEY ELECTRIC, INC.
Tel: (416) 534-9226
www.moloneytx.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com

MOLONEY ELECTRIC, INC.
Tel: (416) 534-9226
www.moloneytx.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

PROLEC GE INTERNACIONAL, S.DER.L.

DEC.V.
Tel: +52 818 030 2000
www.prolecge.com

BARON USA
Tel: (931) 528-8476
www.baronusa.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKAWAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

FLEX-CORE DIV. MORLAN & ASSOCIATES,
INC.

Tel: (614) 889-6152

www.flex-core.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

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

TSTM
Tel: (605) 334-2924

FLEX-CORE DIV. MORLAN & ASSOCIATES,
INC.

Tel: (614) 889-6152

www.flex-core.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DEC.V.

Tel: +52 818 030 2000

www.prolecge.com

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

OLDCASTLE ENCLOSURE SOLUTIONS
Tel: (303) 209-8000
www.oldcastleprecast.com/
enclosuresolutions

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

PROLEC GE INTERNACIONAL, S.DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 « 888-965-3227
www.trufirewall.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKA WAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com
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PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

THE COLT GROUP, POWER SERVICES
DIVISION

Tel: (866) 572-5325
www.coltpowerservices.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

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

MAGNETECH INDUSTRIAL SERVICES
Tel: (330) 830-3500 - 800-837-1614
www.magnetech.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKA WAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com

OLDCASTLE PRECAST FOR TRUFIRE
WALL

Tel: (303) 209-8000 * 888-965-3227
www.trufirewall.com

PROLEC GE INTERNACIONAL, S. DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.

FKAWAUKESHA ELECTRIC SYSTEMS, INC.

Tel: (800) 835-2732
www.spxwaukesha.com

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DEC.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S.DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

TRANSFORMERS - OIL FILLED - LEAD
CABLES

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DEC.V.

Tel: +52 818 030 2000

www.prolecge.com

DELTA STAR, INC. (LYNCHBURG)
Tel: (800) 368-3017
www.deltastar.com
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MOLONEY ELECTRIC, INC.
Tel: (416) 534-9226
www.moloneytx.com

OTDS

Tel: +44(0)208681 1223
www.otds.co.uk/products/6é/cast-resin-dry-
type-transformers

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

SPXTRANSFORMER SOLUTIONS, INC.
FKAWAUKESHA ELECTRIC SYSTEMS, INC.
Tel: (800) 835-2732

www.spxwaukesha.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com



TSTM
Tel: (605) 334-2924

PROLEC GE INTERNACIONAL, S. DE R.L.
DEC.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL,S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

FLEX-CORE DIV.MORLAN & ASSOCIATES,
INC.

Tel: (614) 889-6152

www.flex-core.com

PROLEC GE INTERNACIONAL,S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S.DE R.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

DIS-TRAN STEEL, LLC
Tel: (318) 448-0274
www.distran.com

SHASHI CABLES LTD
Tel: +91 522 2436771
www.shashicables.com

SPECIALIZED CAMERA SALES - OX CREEK
ENERGY ASSOC INC
Tel: 800-531-6232

ASPLUNDH TREE EXPERT CO.
Tel: (800) 248-8733
www.asplundh.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

WRIGHT TREE SERVICE
Tel: (800) 882-1216
www.wrighttree.com

PROLEC GE INTERNACIONAL, S.DER.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

CONDUXTESMEC INC.
Tel: (507) 387-8069 + 888-980-1209
www.conduxtesmec.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

WAGNER - SMITH CO. (THE)
Tel: (817) 447-8085 « 800-666-6567
www.wagnhersmithequipment.com

FLEX-CORE DIV. MORLAN & ASSOCIATES,
INC.

Tel: (614) 889-6152

www.flex-core.com

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

DIS-TRAN WOOD PRODUCTS, LLC
Tel: (318) 448-0274
www.distran.com

HUGHES BROTHERS INC.
Tel: (402) 643-2991
www.hughesbros.com

ASPLUNDH TREE EXPERT CO.
Tel: (800) 248-8733
www.asplundh.com

TALLMAN EQUIPMENT CO
Tel: (630) 860-5666
www.tallmanequipment.com

CONCAST INC.
Tel: (507) 732-4095
www.concastinc.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com
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ADRIAN STEEL COMPANY
Tel: (800) 677-2726
www.adriansteel.com

SPECIALIZED CAMERA SALES - OX CREEK

ENERGY ASSOC INC
Tel: 800-531-6232

PROLEC GE INTERNACIONAL, S. DE R.L.
DE C.V.

Tel: +52 818 030 2000

www.prolecge.com

OPEN SYSTEMS INTERNATIONAL, INC.
Tel: (763) 551-0559

Wwww.osii.com

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

BARON USA
Tel: (931) 528-8476
www.baronusa.com

PROLEC GE INTERNACIONAL, S.DER.L.

DE C.V.
Tel: +52 818 030 2000
www.prolecge.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com

UNDERGROUND DEVICES INC.
Tel: (847) 205-9000
www.udevices.com

CONCAST INC.
Tel: (507) 732-4095
www.concastinc.com

TRENWA, INC.
Tel: (859) 781-0831
www.trenwa.com

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

TRAYER ENGINEERING CORPORATION
Tel: (415) 285-7770 « (800) 377-1774
www.trayer.com

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

ADVANCED CONTROL SYSTEMS, INC
Tel: (800) 831-7223
www.acspower.com

PROLEC GE INTERNACIONAL, S.DER.L.

DEC.V.
Tel: +52 818 030 2000
www.prolecge.com

ARBORMETRICS SOLUTIONS LTD
Tel: (407) 339-1733 « (866) 685-1880
www.arbormetricssolutions.com

ASPLUNDH TREE EXPERT CO.
Tel: (800) 248-8733
www.asplundh.com

DUPONT LAND MANAGEMENT
Tel: (888) 638-7668 « |-888-638-7668
www.landmanagement.dupont.com

MABEY INC.
Tel: (800) 956-2239
www.mabey.com
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RAINBOW TREECARE SCIENTIFIC
ADVANCEMENTS

Tel: (952) 252-0558
www.treecarescience.com

TERRA SPECTRUM TECHNOLOGIES
Tel: (888) 280-1349
www.te rra-spectrum.com

W.LR.E. SERVICES
Tel: (204) 480-5800
www.wireservices.ca

WRIGHT TREE SERVICE
Tel: (800) 882-1216
www.wrighttree.com

SYSTEMSWITH INTELLIGENCE INC.
Tel: (289) 562-0126
www.systemswithintelligence.com

ARBORMETRICS SOLUTIONS LTD
Tel: (407) 339-1733 « (866) 685-1880
www.arbormetricssolutions.com

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

INNER-TITE CORP.
Tel: (508) 829-6361
www.inner-tite.com

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

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



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

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

OPTIMUM SPRING SOLUTIONS, INC.

Tel: (904) 567-5999
www.optimumspring.com

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

DOW ELECTRICAL &
TELECOMMUNICATIONS
Tel: 1-800-441-4DOW
www.dow.com/electrical

GDTTEK, INC.
Tel: (561) 292-3824
www.gdttek.com
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CONCENTRIC NEUTRAL RESISTANCE TESTER

The Best Method of Measuring Concentric Heutral Integrity vital to maintaining system stability, reliability, and safety
The -Check™ Tester is 2 unique and very useful product. Itinjects an AC cument through a live cable neutral and
measures the voltage drop 1o caloulate the resistance of the newtral to determine the level of deterioration: how many
strands hawe opened due to corrosion. It is a vital tool for URD systems, offering many needed applications.

Severe peobleres can oocur o the newtral has comoded to where i cannot b Tor the Q-Check™ Tester are mamy:

perfoms s many cithcal functions, ke preventing fiee hazards feoen faull Test intagrity of nectral 1o camy return and fault cuments

curFtents jumping to other ublties, residential shodk hapads, compeammied

i gl 3 s r [P
relay prutection systems, fluctuating veltage. and more. + Measure % of neutral inac before perfoeming cable injeciion

+ Cheack nestrals befione Tan [elta & Partial Dischange festing
« Lessenwvoltags luchuations and impeoper relay opesation

+ Lessenshock hazands by hnding and rplacing bad nevtrals
+ Bebore fault Incating cable, verify continuous neytral exsts
+ Measure the reskrince of substation ground cables

+ Helps mest IEEE 16717-2007 and IEEE 81-2012 standands

HIGH VOLTAGE.

WLIF HEPOT INETRUBENTE

IS0 900 : 2008
3 Counfy R A= Copake, NY 12576« Tal .:513} F20-22T5 » Faa: (518) 329-2271 = E-Mal' sadesgfnime com = Wb wiw iving. com
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Industry Tools For
Line Construction & Maintenance
Transmission & Distribution
Overhead & Underground

Our Tool Specialists Are On Call
SALES * RENTAL * REPAIR

Toll Free: (US5)877.860.5666 + International: 630.860.5666 * Espanol: 630.694.5853



Smart grid projects .t
can be deceiving.

TMutﬂ'M-Snw'lg__ '

Join the Large number of utilities , e
who, with our help, are quiethy and solidly = —
realizing their tree Smart Gréd wision.





