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Stratos is a mobile and fixed remote satellite
communications company providing a wide range
of remote communications solutions to:

• Electric and water utilities
• Liquid and Natural Gas Pipelines
• Environmental and security monitoring
• Emergency backup and support

You can rely on us to deliver:

• Nearly 20 years experience in serving your market
• Highly-reliable, cost effective SCADA VSAT solutions
• Services ranging from Narrowband to Broadband
• Better value for money than terrestrial solutions
• Rapidly deployed plug and play equipment
• Ruggedised all weather Nema enclosure
• Complete 24/7 pro-active network monitoring by site

No matter how remote your operations may be.

To find out how you can get more out of your
communications needs, please get in touch with us at:

Stratos VSAT, Inc.
58 Inverness Drive East
Englewood, CO 80112 
Phone: 1 800 424 9757
Email: david.christenson@stratosglobal.com
Web: www.stratosglobal.com
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The electricity meter stands at
the core of your business,
marking the place where invest-
ment turns into return. Our
Utility Products Group is dedi-
cated to creating security, safe-
ty and cost-effective solutions
at the metering point. Please
visit our web sites for 1,001
more solutions.

E.J. Brooks High-
Security Padlock Seal
features an acrylic body
with an 1/8”-diameter steel hasp.
Ideal for securing both ring and
ringless style meter sockets.

Brooks’
Multi-Lok
Cable Seal
provides cost-
effective meter
security. Cable is
available in 3 diame-
ters. Has dozens of electric-
utility applications.

The profile of Ekstrom’s LP Series extender
adapter is only 1.2”; 4-8 jaw models; accepts
phone lines for direct access, MOVs for
surge protection, relays for load controls.

EK Disconnect Device
ensures safety, discon-
nects single-phase and
polyphase lever-bypass
sockets under load.

Meter Devices transformer-rated
meter sockets are prewired to
specs with provisions for test

switch and wiring harness.

Meter Devices designs and
manufactures the finest quality
and most complete line of test
switches in the industry.

E.J. BROOKS COMPANY
8 Microlab Road
Livingston, NJ 07039
1 800 458-SEAL
usasales@ejbrooks.com
www.ejbrooks.com

EKSTROM INDUSTRIES, INC.
23847 Industrial Park Drive
Farmington Hills, MI 48335
1 800 532-IDEA
marketing@ekstrom-metering.com
www.ekstrom-metering.com

METER DEVICES COMPANY, INC.
3359 Bruening Ave, SW
P.O. Box 6382, Station B 
Canton, OH 44706
1 888 FOR-METER
marketing@meterdevices.com
www.meter-devices.com

E. J. BROOKS INDUSTRIES
412 High St. East
Strathroy, ON  N7G 1H5
1 800 663-4292
dongeddy@ejbrooks.on.ca
www.ejbrooks.com

E.J.B. de MEXICO, S.A. de C.V.
Copenhague 2A,Desp.1,
Col. Juarez
Mexico, D.F. 06600
Tel: +55 5511-8560
Fax: +55 5511-8602
www.ejbrooks.com
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The Long-TThe Long-Terermm
Supply Imperative
By: Francis Bradley, Vice-President, 
Canadian Electricity Association, bradley@canelect.ca

The day-to-day challenges of the electricity
business often keep the focus of compa-
nies on short-term issues. This is under-

standable, given the just-in-time nature of delive-
ring electricity to customers. Electricity is the
original and ultimate example of just-in-time
manufacturing. It cannot be stockpiled in large
quantities like other commodities. The instant
someone turns on a light or their PC, the addi-
tional electricity required must be immediately
available from a generating station, which may be
hundreds of kilometers away.  It is not surprising
then that much is made of meeting the immediate
challenges, and often the longer-term issues are
given less attention.

Electricity is the lifeblood of modern society.
Without a reliable supply of electricity, all other
sectors of the economy can grind to a halt. In our
modern information age, few human endeavors
can proceed, especially if the computers and
electronic devices society depends on everyday do
not have any electricity to run them. Modern
society expects and fully depends on electricity
service reliability that meets the highest standards.
And this is a mandate the industry takes very
seriously; it is indeed “Job One”.

The development of new market mechanisms
has only increased the spotlight on the immediate
challenges of delivering power to customers. Day-
ahead trading, hour-ahead contracts, congestion
management and real-time markets tend to further
focus the mind on meeting immediate needs. And
while addressing the immediate requirements is
core to the mandate of the industry, what may be
lost in this equation are the long-term require-
ments. The question put simply is this: Will we be
able to meet customer needs in a decade from now? 

The long-term supply question is one that
encompasses more than just generating capacity,
though this is certainly the core issue. Yet related to
that are equally important issues about whether we
will have the right skill sets among personnel, mar-
ket mechanisms to most efficiently meet demand,
transmission systems able to provide flexibility and
sufficient transfer capability, technologies and
service which customers will require, and appropri-
ate environmental regulatory regimes. In short, 
are industry, government, regulators and stake-
holders taking the steps today needed to meet the
long-term needs of electricity customers and the
economy? 

The question of generating capacity is one that
has garnered attention in some regions of North
America recently. Population and economic
growth has not kept pace with capacity in specific
states and provinces, resulting in shortages in
California, and near misses in other areas such as
Ontario. The long-term picture is something the
Canadian Electricity Association (CEA) has
studied in the Canadian context, and it is the core
mission of the North American Electric Reliability
Council (NERC).

The supply picture across North America has,
over the past few decades, become increasingly
tighter. The Energy Information Administration of
the U.S. Department of Energy reports that
between 1978 and 1992, America's utility capacity
margins averaged between 25 and 30 percent.
Since then, the capacity margins had declined to
less than 15 percent nationwide by the end of the
last decade, and increased to close to 16 percent by
2001. The capacity margin in Canada has also
decreased of late, and now stands at slightly more
than 22 percent.

CEA’s study of the long-term electricity supply
for Canada in entitled “A Bird’s Eye View” and
seeks to quantify what the supply requirements are
for the country over the next two decades. Our
study looked at the future needs of Canadians for
electricity, took into account projections by the
Canadian government and regulatory authorities,
considered population and GDP growth patterns,
and the current and projected growth in electricity
demand. We took into account savings from
energy efficiency programs, but also accounted for
plant retirement over the next 20 years. Even
accounting for a reduction in electricity exports,
we were still left with the need to increase electri-
city supply by 205 terawatt-hours from some
40,000 MW of new capacity over the next two
decades. 

The challenge of meeting new supply needs is
not unique to Canada. NERC annually produces a
Reliability Assessment that looks at requirements
over the next decade. The most recent assessment,
published last fall, reported that “capacity
adequacy in North America over the next ten years
will continue to depend upon the timely construc-
tion of new generating facilities by merchant power
plant developers. Merchant developers announced
plans for more than 286,000 MW of new capacity
during the ten-year period, a potential increase of
30.6% compared to the 934,370 MW currently
installed in North America.”

The NERC report noted the changes to the
electricity industry structure over the past decade.
In the past, vertically integrated electric utilities,
operating under a state or provincial obligation 
to serve, planned and constructed new generating
units to meet requirements. “Today, most new
generating facilities in North America are
merchant projects. Where this is the case, genera-
tion planning is now primarily being conducted by
developers who examine areas of the continent that
offer the greatest business opportunities.”  
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Call 1.800.958.2555 or visit us at our Web site at www.altec.com. 

“Keeping the lights on, that’s

our job.  And we depend on our

equipment to help us do that the

right way and the safe way.”

Donnie Kent, Jr., Sumter Electric

At Altec, knowing and understanding

the day-to-day needs of our fellow

NRECA members is a top priority.

And one requirement that never

changes is safety.  That’s why 

everything we do, from design to

manufacturing to customer service, 

is aimed at providing crews the safest

work environment in the industry.

That’s why, for over 70 years, we’ve

been building equipment that helps

electric co-ops work safer and smarter.
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Whether vertically
integrated utility or mer-

chant plant developer, the
barriers to developing and

deploying new generation are the
same: Uncertainty surrounding the

ability to obtain suitable transmission
arrangements, the ability to obtain nec-

essary siting and environmental permits,
the ability to obtain financial backing, and

political and regulatory actions 

With respect to transmission, the issue is clear.
With increasing transmission congestions in a num-
ber of regions, meeting future needs must be
addressed as not simply a generating capacity
question, but one of ensuring adequate transmission
capacity. Future generation and transmission both
face hurdles when it comes to siting and environ-
mental challenges. We need to move to a more
streamlined and smarter regulatory environment in
order to ensure societal needs for review and over-
sight are conducted in a fashion not unduly long
and burdensome, all the while respecting the need
and importance of review processes.

The financing of projects has become more dif-
ficult in the post-Enron age. Investors have been
wary of an industry affected by the Enron debacle,
the Telecom market deflation, and the continued
fallout from September 11th. This lack of investor
confidence is a serious challenge to the construction
of needed generation and transmission projects and
could affect meeting the future needs of customers,
particularly troubling given what we know about
the need for new generation.

Industry needs to continue its dialogue with
decision-makers, regulators and other stakeholders
in an attempt to find concrete solutions to these
challenges. The solutions will likely include addres-
sing everything from streamlining permitting
processes to ensuring a fiscal environment that will
attract the capital required to build for the future.

Ensuring future needs does not stop at supply
and transmission. Much has been said and written
about the state of distribution systems in many
regions of North America. The infrastructure,
described by some pundits as “crumbling” in some
regions will clearly need attention to ensure
continued reliable and safe operation.

Equally important will be to ensure the industry
will have access to a pool of talent, able to meet the
challenges in the years ahead. As the industry
becomes more competitive and focused to a greater
degree on immediate issues, not enough emphasis
has been placed on ensuring future human resource
requirements will be met. The strong connections
that once existed between electric utilities and
educational institutions have diminished. At the
same time, much of the industry has undergone
downsizing over the past decade, the result being an
aging workforce in many instances. Greater empha-
sis therefore will be required to foster the expertise
and skills the future will demand. 

The long-term challenges may be great, but
industry planners are working to see that we meet
those challenges. We need to ensure the appropriate
policy, regulatory, investment and human resource
cultivation decisions are made so these plans can be
carried out to the benefit of customers.   ■

Electric Energy T&D Magazine 
addresses issues that concern

the operation, construction and maintenance 
of the transmission and distribution system.

electricenergyonline.com
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First Line ProtectionFirst Line Protection

Deregulation and increased competition

are driving utilities to enhance the

business of energy delivery. As a result,

communications are vital. Quality, safety

and reliability are the watchwords. 

Lightning and high voltage surges can

wreak havoc on communication circuits

causing millions of dollars in lost revenue

and equipment damage. Arm yourself.

The Teleline Isolator and Opti-line

Isolator provide the protection you

need against Mother Nature. 

Positron- Over 30 years of relentless

protection against Mother Nature.

1 - 888 -577 -5254

www.positronpower.com

Teleline Isolator-
Wire-Line Isolation

Teleline Isolator-
Wire-Line Isolation

Opti-line Isolator-
Fiber Optic Isolation

Opti-line Isolator-
Fiber Optic Isolation
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matic control of maximum pull, and an electronic
meter counter. High resistance interchangeable
nylon sectors on the unit’s 60-inch bull-wheels
help eliminate bird nesting. The AFS-404 is capa-
ble of handling conductor up to 1 5/16 inches in
diameter.

The AFS-404 is designed for easy towing. An
optional noise reduction kit is available, as well as
an optional wireless radio remote control.
Condux International manufactures a complete
line of cable installation tools and equipment. 
For more information: www.condux.com  ■
Circle 134 on Reader Service Card

FCI-Burndy Introduces the
New Hyreducer™ Splice at
IEEE/PES 2003

For copper-to-copper, a luminum-to-
aluminum, or aluminum-to-copper applications 
Ideal for underground applications
Please visit Booth #3609

FCI-BURNDY, a leading manufacturer and
provider of connector solutions to the industrial,
energy, application tooling and automotive indus-
tries, presents the HYREDUCER™ Splice, at the
IEEE/PES 2003, Booth #3609, in Dallas, TX,
September 7-12. Designed for use in under-
ground systems, the HYREDUCER is ideal for
applications in the utility market.

The HYREDUCER Splice is available in
aluminum or copper. The copper splices, Type
YRB-T, are tapered and recommended for use on
copper-to-copper cables. The aluminum splices,
Type YRB-UTTN and YRB-UTW, are tin-plated
and recommended for use on aluminum-to-
aluminum or aluminum-to-copper cables.
Moreover, all of FCI-Burndy’s HYREDUCER
splices have solid center stops for use with oil
filled and non-oil filled cables. 

The outside diameter of the splices is held
constant to minimize installation dies. Also,
connectors are prefilled with Penetrox® oxide
inhibiting compound and are rated up to 35kV. 

About FCI-BURNDY Products
FCI-BURNDY Produc t s , l oca t ed in

Manchester, NH, is the second largest connector
manufacturer in the world, and provides reliable

Condux Offers AFS-404 
for Conductor Installation 

The AFS-404 Hydraulic Puller-Tensioner
from Condux International is capable of stringing
one or two ropes, or bundled conductors. The
AFS-404 provides up to 8,992 lbs. of pulling
force and can be used for new construction or
reconnductoring. It comes equipped with a
hydraulic dynamometer with set point and auto-

8 Electric Energy T&D Magazine  –  September-October 2003 Issue
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Industry NewsIndustry News
connection systems and solutions to the telecommunications, data, industrial
and instrumentation, energy, automotive, and military/aerospace industries.
For additional information contact FCI at 47 East Industrial Park Drive,
Manchester, NH, 03109, call Customer Service at (800) 346-4175 or visit the
website www.fciconnect.com.  ■
Circle 135 on Reader Service Card

TT Technologies to Display HDD for Last Mile
Operarions at ICUEE

The compact Grundodrill 4X,
designed for residential service and
“last mile” operations, will be on
display at ICUEE 2003. The
Grundodrill 4X offers 9,800 lbs. of
thrust and pullback. The drill 
features a dual hydrostatic pump
system that gives the operator
optimum control during drilling
operations. The unique four-auger
stake down system provides
greater stability, helping maximize
thrust and pullback power. 

The Grundodrill 4X also comes
equipped with the exclusive Smart

Vice system. The computerized Smart Vice system simplifies the drilling
process by performing vice cycling operations automatically. It provides the
operator with single push button control, improving efficiency and speeding
up drill times. The vice is also self-centering, reducing wear and tear.  ■
For more information: www.tttechnologies.com
Circle 136 on Reader Service Card

The Jarraff all Terrain Tree Trimmer with
New Cab Design at ICUEE 

The Jarraff All-Terrain Tree Trimmer with new high performance cab
will be on display at ICUEE 2003. The new cab is completely enclosed,
providing protection from the elements and added safety. Full panel, tinted
lexan windows prevent distortion and provide a clear view of operations.
The new cab also come with heating or air conditioning options or both.
The cab provides a dynamic field of operation, with a 360-degree range of
motion and a 40-degree lateral tilt.

Available in both wheeled and
rubber track configurations, the Jarraff
is completely self-contained and
requires minimal set up time. 
A hydraulically powered, non-
conductive fiberglass boom provides
cutting height up to 75 feet. The
boom is shock resistant and has a 90°
range of motion. The Jarraff adds
safety to every job because workers
never leave the ground. ■

Fore more information: 
www.jarraff.com
Circle 137 on Reader Service Card

Sharper Simpler Smarter
Sharper Simpler Smarter™, the

key design concepts in a new
infrared camera solution that com-
bines unprecedented ease of use
with advanced functionality.

De s i g n e d t o b e Sh a r p e r
Simpler and Smarter the new IR
F l e x C a m ® i n f r a r e d c a m e r a
responds to the expressed demand

for an easy to use feature rich IR camera. Designed to pinpoint and docu-
ment electrical faults before costly failures or shutdowns occur, the FlexCam
camera was created with ease of use as a central feature combined with
leading edge IR camera functionality. 

The IR FlexCam is a real world solution for the power-delivery industry.
Infrared scanning is a necessity to efficiently and accurately monitor substa-
tions, transmission lines, power connections, and other transmission equip-
ment. With the IR FlexCam you will be able to diagnose potential problems
before they become catastrophic, saving tens of thousands of dollars on
extensive repairs and downtime. By utilizing the IR FlexCam, electric 
utility companies will be able to increase reliability, conserve costs, and save
money.

The FlexCam offers a rugged, lightweight and ergonomic design. The unique
180° articulating lens joint and large image display allow the user to easily rotate
the camera lens and facilitates scanning of awkwardly positioned targets.
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The powerful functionality of the camera is

accessed through a windows CE platform, six-
button control panel, and inbuilt mouse that
allows for exceptionally easy and intuitive use.

It is designed around a maintenance-free
uncooled microbolometer IR detector that pro-
duces a highly sensitive video-rate thermal image,
which can be viewed on the camera’s sunlight
readable 5" color LCD. Exceptionally clear
imaging allows users to scan both moving and
still targets while recording subtle temperature
changes in real-time. Advanced IR technology
allows users to freeze the infrared image and
retain in-field, fully radiometric temperature
measurements on all of the points on a single
image. The IR FlexCam camera also includes
FlexView, a sophisticated report generation and
analysis software package, which augments the
camera’s capabilities.

According to John Goodrich, President of
Infrared Solutions, “The FlexCam represents an
extremely significant advance in IR camera design
and packaging. The emphasis on the Sharper
Simpler Smarter design concept responds to feed-
back from the market requesting cameras that are
easy to use in a real life work situation without
compromising functionality. Never before has
such a powerful combination of sophisticated
infrared technology been packaged with the end
user in mind and with such a focus on ease of use.
IR inspection is now made easier and more cost
effective for plant engineers and other infrared
camera users. Infrared Solutions has focused on
bringing a cost effective and affordable world
class solution to the market. As the first providers
of radiometric uncooled infrared cameras, and
with a strong track record of successful condition
monitoring products in predictive maintenance
and related fields, we know the FlexCam will
provide rapid maintenance savings and a very
quick return on investment.”

Infrared Solutions Inc. designs, manufactures,
and markets infrared imaging systems worldwide.
Product applications include predictive mainte-
nance/condition monitoring, non-destructive
testing, research and development, quality con-
trol and manufacturing process control. ■

For more information please visit the 
Infrared Solutions web site at 
www.infraredsolutions.com 
Circle 138 on Reader Service Card

ULD-40

NDB Technologie inc. announces the release
of a new product, the ULD-40. This instrument
is used to detect and locate any type of defect
generating ultrasounds in the air, like Corona
effects that are sometimes found on overhead
power installations. The principle of the ULD is
to capture ultrasound signal and convert it in
audible signal so that the user can “hear” the
defect. All he has to do is turn the instrument on
and point it towards the possible source of ultra-
sound or to scan it around, looking for a signal
increase. Simple and quick to operate, the ULD is
an ideal tool for any maintenance and inspection
program.

The ULD-40 is useful in many sectors like
electricity, aerospace, chemical industry, pulp &
paper and textile, to name a few. In fact, this tool
can be used everywhere ultrasound is tracked to
detect and pinpoint defects. Corona effects on
high-voltage installations, bearing wear on heavy
rotary machinery and leaks on gas tanks and pipes
are examples of typical ULD-40 applications. A
user-friendly instrument, the ULD doesn’t
require any training and can be put in service
straight out of the box. It can be used with its par-
abolic sensor, equipped with a laser pointing
device, for precise remote inspections. Also, head-
phones are available for noisy environments.

NDB has acquired a solid expertise in various
fields such as electric power and control.
Electrical applications include: cable location,
phase identification and GPS-synchronized long-
distance phasing. NDB's expertise in the area of
measurement involves micro-res i s tance
measuring, partial discharge detection and fault
location. Also, through the years, the team
developed an expertise in field application instru-
ments, especially for handheld devices used in
harsh environments. In fact, this expertise has in
turn enabled the company to access the most
demanding markets in terms of standardisation.
For more information visit www.ndb.qc.ca.   ■
Circle 139 on Reader Service Card
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Energy utilities face a greater risk of cyber
attacks today than ever before. This 
growing threat has prompted IEEE and

other industry standards organizations to examine
industry standards relating to equipment and
policies that may inadvertently be increasing the
vulnerability to attacks in cyberspace or inadver-
tently preventing the implementation of cyber
security technologies. The goal is to provide utili-
ties with the guidance needed to protect their
automated transmission and distribution (and
power plant) control systems from unauthorized
incursions.

Until recently, most utilities and standards
organizations had not considered cyber attacks,
but their impacts can be potentially devastating in
terms of financial and physical damage. An attack
in cyber space can take many forms, but the most
common involves hackers who gain access to vital
operating or business systems through remote
access or wireless entry points. 

In some cases, the perpetrator may steal or
alter critical information relating to the utility’s
customer files or the operating indices of equip-
ment. In either situation, the information is
proprietary and could be dangerous in the wrong
hands. The other type of cyber incursion has even
worse consequences. It involves a hacker actually
taking control of operating systems and disrupting
service to customers or damaging equipment.
What makes these attacks more frightening is that
they are very difficult to detect, often being
blamed on faulty hardware or software.

These and other incursions have taken place in
larger number over the past few years although
their details have been under-reported in part
because there is no methodology for identifying
reportable events or a central body within the
utility industry to investigate such problems. 
The underlying issue, however, is vulnerability,
and energy utilities have unwittingly left them-
selves open to cyber attacks by implementing
automated control and remote access technologies
with numerous entry points and virtually no
protection.
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IEEE Task Force 
Revising Equipment Standards to Protect

Against Cyber AttacksAgainst Cyber Attacks

By 
Joseph Weiss 
P.E., KEMA
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This vulnerability is particularly risky now
due to the combination of a volatile political
situation in the world and a hyper-competitive
energy market in a struggling economy. News
reports say international terrorists may be targe-
ting our energy infrastructure – a threat not to be
ignored. But recent incursions suggest the more
immediate threat comes from inside the industry
or untended impacts from attacks on the
Internet.

The power industry is always competitive, but
in today’s difficult economy many security
analysts believe heightened competition may
drive some individuals to use cyber means to gain
information on other utilities’ operations and
customer bases. In addition, the down economy
has compelled utilities to lay off works and sub-
contractors, many who have the knowledge to
take out frustrations on their former employers in
cyberspace. Such disgruntled workers may pose
the most significant current threat. Additionally,
there is a significant reticence to share vulnerabi-
lity information or impacts.

For most utilities this threat is new, and they
do not know how to protect themselves. To
provide some guidance, the IEEE Power
Engineering Society (PES) has created a task force
to study applicable PES IEEE standards that may
contribute to the cyber vulnerability of the power
infrastructure.

Once standards that can be impacted by cyber
have been identified, IEEE PES will have the
appropriate subcommittees look at each one in
detail to determine if, and how, the vulnerability
may be eliminated. In some cases, new security
procedures may be the solution. Others may
require the implementation of existing techno-
logy, or perhaps the development of entirely new
products designed for control system cyber secu-
rity. Although these and other standards revisions
are meant to assist the industry, utilities must take
caution to avoid the confusion and false sense of
security that will undoubtedly arise as multiple
new standards are introduced.

Identifying Vulnerabilities
IEEE and similar organizations world-

wide (e.g., ISA- the Instrumentation, Systems,
and Automation Society, Internat ional
Electrotechnical Commission-IEC, International
Council on Large Electric Systems- CIGRE, etc)
have provided a valuable service to the energy
industry worldwide by devising and publishing
consensus standards on equipment, training,
policy and regulations. Standards in equipment
design and operation offer direction for vendors
to use in bringing useable and compatible
products to market, and provide utilities the
specifications required to select and implement

the appropriate equipment and procedures. But
most of all, these standards ensure that utility
equipment is operated and maintained efficiently.
This is where the link between standards and
cyber vulnerability resides.

In the quest for improved efficiency – the abi-
lity to operate less expensively with fewer person-
nel – utilities in the past decade have enthusiasti-
cally embraced automated control such as
Supervisory Control and Data Acquisition
(SCADA), Distributed Control Systems, and
Programmable Logic Controllers with remote
access capabilities. Transmission and distribution
infrastructure in particular has seen the automa-
tion of its operations centers and substations with
remote terminal units, intelligent electronic
devices and smart meters.

Without question these advanced technolo-
gies have enhanced efficiency of utility opera-
tions, but they have also provided open entry
points for cyber incursions because they are
designed – according to standards – for efficiency,
not security. In fact, the reason these devices are
so efficient is because they are open. They can be
operated from almost anywhere and are designed
to freely share information with other systems.

The utility industry was historically built with
closed systems that were impenetrable by nature,
which meant no one in the enterprise had to be

concerned with cyber security. Unfortunately, this
attitude continued even after open systems were
introduced and implemented. And the noncha-
lance carried over into the development of today’s
existing standards for transmission and distribu-
tion equipment.

The other factor contributing to the situation
is institutional and common to many industries –
the chasm between the IT and Operations
departments within the utility. IT people are
responsible for cyber security and have taken
steps to protect their devices. Unfortunately,
without an understanding of complex operational
systems, IT doesn’t recognize the required relia-
bility and availability of these systems and the
impact cyber security mitigation can have on
these systems. This aspect of cyber vulnerability is
certain to heat up within utilities in the near
future as IT personnel begin taking steps they
believe will reduce the threat, but with potential
negative impact on system operation.

Particularly frightening about the cyber situa-
tion is its pervasiveness. A utility is vulnerable if it
has automated or integrated key control systems
with hardware or software that is web-enabled or
accessed by wireless communications. The
Internet, an intranet or wireless device is an open
door to uninvited entry. A typical automated
control system, for example, has a front door
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t

through which operations personnel conduct
their daily business, a backdoor for used by
system administrators, and a side door for
vendors. If security exists at all, it can be circum-
vented by almost any hacker.

Ironically, those utilities that have equipped
themselves for better performance through imple-
mentation of automated technologies are the ones
most at risk. And those without automation now
are probably considering it, which means cyber

security must be included in their plans. The
bottom line is that this issue is relevant to nearly
all utilities.

Examining Standards
IEEE has authored hundreds of standards

relating to the efficient operation and design of
utility equipment. The PES Cyber Security Task
Force is focusing on those standards where the
vulnerabilities reside – substations, protective
relay devices and control centers. These have
experienced the lion’s share of automation and
integration over the past several years. Standards
with no communications or networking require-
ments are quickly eliminated from further study.

The task force met on July 14, 2003, to begin
evaluating standards and requesting the expert
assistance of the various IEEE committees
responsible for the substation, relay and control
center standards. Although the total number of
standards that must be altered may not be exten-
sive, the complexity of the situation became
immediately apparent to the task force during its
initial meeting in January 2002.

As mentioned, many standards were adopted
with efficiency in mind. Cyber security was not a
consideration. Unfortunately, the reason so many
devices, such as SCADA components, operate
efficiently is that they have no security. Security
measures often reduce efficiency. 

Using SCADA as the example, some applica-
tions have been created to transmit breaker status
data to the control center every 4 milliseconds.
While this timing leads to efficient operations, it
leaves no extra time for the SCADA to interrogate
the data request or examine the authenticity of
the data. Essentially, there is no room to build a
security measure into the standard operation of
the device without negatively impacting its
performance. Security comes with a price.

PES will undoubtedly consider many similar
trade-offs. It is too early to predict precisely how
these revisions will be enacted and at what cost to
utilities.

The first changes to standards recommended
by IEEE will likely relate to procedures that can
be altered to provide a temporary, but by no
means fool-proof, enhancement to security. These
steps will offer a work-around solution until new
technologies with built-in security can be deve-
loped, a process that can take years. Procedural
solutions can be as simple as routinely changing
system access passwords or spelling out exactly
who can have access to critical systems and be
able to operate remote devices. 

The long-term solution for cyber security
comes back to technology and corporate culture,
which often does not exist for control system
infrastructure protection. IT personnel will be

quick to suggest building firewalls, but these
products are not specifically designed to protect
an operations center. Until firewall devices are
introduced for control systems, any existing
product must be considered a stop-gap measure
that offers only partial protection. The same is
true for intrusion detection devices, which are
currently available but not designed for control
system applications.

The new standards ultimately emerging from
the IEEE will seek to close entry points and track
authorized users through the use of customized
firewalls, detection devices and other new
technologies. By limiting access to authorized
personnel and establishing a pattern of typical
use, utilities will more readily prevent cyber intru-
sions and detect them more quickly when they do
occur.

Implementing Standards 
with Caution

The issue of cyber security is finally beginning
to getg the attention it deserves from the power
industry, but as a result, utilities can expect
multiple new standards in the near future.
Therefore, caution must be taken to ensure a
utility takes into account all of the standards
which apply to it. A case in point is the new
NERC cyber security standards (Urgent Standard
1200) published in mid- 2003 and taking effect
in first quarter 2004. 

To counteract this situation, KEMA Inc., an
international utility consulting and technical
services firm based in Fairfax, Va., is working with
multiple utilities in cooperation with IEEE and
other standards organizations to develop security
policies specifically designed and adopted for
T&D control systems. These independently
created policies, coupled with revised IEEE
equipment standards, will enable utilities to take
major steps towards protecting themselves from
attacks in cyber space.  ■

About the Author 
Joseph Weiss is an Executive Consultant at
KEMA, an independent company founded in
1927 with an international reputation for high-
level technical consultancy, testing, inspections
and certification for businesses in the energy
industry. KEMA US headquarters is in Fairfax,
Virginia. 
He is chairman of the IEEE Power Engineering
Society’s task force reviewing equipment
standards for cyber security. He is also a 
member of ISA’s process Control Systems
Security Committee – SP99, and 
CIGRE’s Task Force on cyber security. 
Weiss is located in California and may be
jweiss@kemaconsulting.com 

Some of the most common and
vulnerable entry points into control
systems include the following:
� systems linked to a corporate network or

intranet,

� remote sensors that feed control, diagnostics,

and/or status data back to a central control 

system,

� telecommunications links to vendors for 

uploading of software updates,

� integration points between business 

and operations systems,

� remote access to internal systems, including 

modems and web links.
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Utility Advertising: 
A Delicate Balancing Act

By Linda K. Rader
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P 
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Top 10 Communicators:
1. Mississippi Power
2. Arizona Public Service
3. Wisconsin Public Service
4. NorthWestern Energy
5. Buckeye Power
6. Tennessee Valley Authority
7. Savannah Electric
8. Entergy
9. NW Natural
10. Pacific Gas & Electric

BEST OF THE BEST
Communicator of the Year

Winner: Mississippi Power 
a subsidiary of Southern Company

Portable Hot Stick Tester
Meets OSHA Requirements for
Wet or Dry Hot Stick Testing.

Safety Judge

To order your Hot Stick tester demonstration video, 
call 269 945 9541

Detect The Smallest Imperfections 
With One Handed Ease
6" Test Gap Provides More Accurate 
Reading Of Dielectric Properties
Compact Unit Comes Complete With 
Verification Test Bar
Smaller and Lighter than 
Competitive Models
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COMPLETE CAMPAIGN

Image or Public Relations
Group A
Gold American Electric Power
Silver Alliant Energy
Bronze Salt River Project

Group B
Gold Mississippi Power
Silver Buckeye Power
Bronze Savannah Electric

Marketing
Group A
Gold Entergy Services, Inc.
Silver Tennessee Valley Authority
Bronze (tie) Northwest Natural Gas

California Department of Consumer Affairs

Group B
Gold City Utilities
Silver City Utilities
Bronze Mississippi Power

NEWSPAPER

Best of Show – Newspaper
Salt River Project

Single Newspaper Ad – 
Image or Public Relations
Group A
Gold First Energy
Silver Tennessee Valley Authority
Bronze Salt River Project

Group B
Gold Mississippi Power
Silver (tie) Mississippi Power

NorthWestern Energy
Bronze NorthWestern Energy

Single Newspaper Ad - Marketing
Group A
Gold NW Natural
Silver Dominion
Bronze Salt River Project

Group B
Gold Buckeye Power
Silver NorthWestern Energy
Bronze City Utilities

Series of Newspaper Ads – 
Image or Public Relations
Group A
Gold Arizona Public Service
Silver Salt River Project
Bronze LG&E

WW
alking the tight rope between 

profitability, public image and 

customer relations can be tricky, espe-

cially when the entire energy industry financial com-

munity, and following the Great Northeast Blackout

of August 14, 2003, the general public in both

Canada and the United States, are watching utility

movements closely. 

Amid the current three-ring circus of scrutiny of

some electric, natural gas and water utilities, munici-

palities and co-ops, a few advertising and public rela-

tions employees are becoming superstars among their

peers. Their ads and public messages make people

laugh, conserve energy, participate in the community

affairs, and become more aware of the role of energy

in their own lives. 

Judged by their peers, Mississippi Power, a sub-

sidiary of the Southern Company, won top bragging

honors among electric, natural gas and water utilities

of the United States, Canada and Great Britain. They

won the title ‘Communicator of the Year’ in the

marketing and communications organization Utility

Communicators International’s (UCI’s) annual Better

Communications Competition. 

“In hard economic times, companies do not want

to be out there being flashy, yet they want to be

memorable,” said Charlie Basham, project manager

for Southern California Edison Company and

president of UCI for 2002/2003 and 2003/2004. 

The competition recognizes the ‘Best of the Best’

of utility advertisements, community public aware-

ness campaigns, Internet sites, annual reports, tele-

vision and radio spots, and corporate sponsorships.

2003 honors were presented at the annual conven-

tion in San Diego, California.

Rounding out the top ten companies for this

year’s honors (in descending order): Arizona Public

Service, Wisconsin Electric Service, NorthWestern

Energy, Buckeye Power, Tennessee Valley Authority,

Savannah Electric, Entergy, Northwest Natural and

Pacific Gas & Electric. Points were accumulated for

each honor received.

American Electric Power (AEP) made a single

entry into the competition this year and won first

place honors for a complete ad campaign dealing

with public image. AEP’s eye-catching series of

photographs depicting colorful, body contorting and

balancing acts of the Canadian Cirque du Soleil

performers was set against a solid, dark background. 

“Using the imagery of Cirque du Soleil is serendi-

pitous, and our external research shows that of those

who saw last year’s four-ad campaign, ad awareness

increased three-fold,” said Teresa McWain, director of

external communications for AEP. “We’re hearing from

our target audience – the financial community – that

AEP’s message of strength, experience and flexibility

have stopping power.” The high profile ads ran March

through November/December in 2002 with such suc-

cess the company renewed the campaign this summer.

AEP won in Group A, which is comprised of the

largest utilities (those with more than 550,000

customers). Alliant Energy earned silver honors by

placing second in the category. Salt River Project

placed third. 

UCI, acting as circus master, changed the A/B

group parameters in 2003 in an attempt to encourage

more small companies to compete in the competition,

explained, Connie Blalock, manager of advertising for

Alabama Gas and this year’s chair of the Better

Communications Competition program. It worked.

In 2002, Salt River Project (SRP), placed first place

in Group B (smaller customer base companies) in both

complete campaign categories – public image and mar-

keting, won approximately 15 different honors, and

was named the 2002 ‘Communicator of the Year’. The

transition of this single creative, award-winning com-

pany to Group A, starting in 2003, both caused a

shake-up of top winners in Group B and confirmed

SRP’s strength against the entire competitive field.

The reshuffling could be visualized as stuffing

dozens of circus performers into a single Volkswagen

bug and then watching to see who comes out first or

for whom the crowd cheers loudest when all have

emerged. Among the remaining Group B partici-

pants, not only did Mississippi Power win the com-

plete campaign for public image and place third for

marketing, it showed well in multiple diverse compe-

tition categories. Mississippi Power was named the

overall winner of the entire competition, and earned

the title, ‘Communicator of the Year.’ 

Ohio-based Buckeye Power and Georgia-based

Savannah Electric, respectively, took home the silver

and bronze honors for complete campaigns in public

image.

Best of Show
‘Best of Show’ honors are awarded to the best of

all the projects entered into the various general cate-

gories of the competition, regardless of company size

or number of customers served. The four encompass-

ing categories were: newspaper ads, television ads,

radio ads and print messages. Due to one tie, the five

2003 ‘Best of Show’ winners were Salt River Project

(newspaper category), Savannah Electric (television

category), Dusquesne Light (print category), and a

tie for the radio category between ComEd and

Jackson Energy Authority.

Dusquesne Light’s ‘Watt’s For Lunch’
campaign featured an actual metal 
lunchbox. 

How does a company get its message across to a

greatly diverse population? Some try humor, involve-

ment, community activism or financial incentive.

Others focus their messaging on electric safety,

conservation or the environment. Some try

desperately to keep out of the mainstream media

altogether.



Group B
Gold Savannah Electric
Silver Mississippi Power
Bronze UGI Utilities

Series of Newspaper Ads – Marketing
Group A
Gold Tennessee Valley Authority
Silver NW Natural
Bronze Entergy

Group B
Gold NorthWestern Energy
Silver Mississippi Power
Bronze Buckeye Power

Magazine – Single Magazine Ad
Group A
Gold First Energy
Silver Arizona Public Service
Bronze Allagasco

Group B
Gold NorthWestern Energy
Silver NorthWestern Energy
Bronze Buckeye Power

RADIO

Best of Show – Radio
(Tie) Jackson Energy Authority

ComEd

Radio Commercial
Group A
Gold ComEd
Silver Southern California Edison
Bronze Salt River Project

From an advertising standpoint, several California-based companies excelled in the competition. The

California Department of Consumer Affairs tied for third place in the marketing portion of the complete

campaign category with Northwest Natural Gas. The Tennessee Valley Authority TVA, which claims to have

cut its debt by 10 percent, or $2 billion, since 1997, placed second, all in Group A.

Some claim California’s ongoing governor recall is, in part, related to runaway energy bills. The resul-

ting political circus generates media attention and constituent discussions. Hopefully the announcement of

billionaire Warren Buffet acting as financial advisor to actor Arnold Schwarzenegger’s campaign will

reinforce (or reintroduce) to California politics the seriousness of energy economics and personal responsi-

bility in energy consumption. 

Humor in Energy Bills?
Several utilities in other parts of North America successfully tackle spreading their corporate messages

using humor. Since all the ads submitted to the contest are displayed on massive panels during the annual

competition awards ceremonies, and the full-length winning television and radio ads are played for the

entire group, sometimes cheering erupts from the audience for a particularly creative approach to a shared

issue. 

In the deep South, Entergy made an entertaining series of commercials that featured a quirky but

lovable, fix-it neighbor known as Bill. Overly concerned about energy conservation, he drops by neighbor’s

homes at any hour to advise on how to use energy more efficiently. In one summertime television

commercial, he drops in – literally - from the dining room ceiling, supported by only a harness, during a

romantic candlelit dinner for two promoting electric bulb efficiency. Entergy won first place in the

marketing portion of the complete campaign contest in Group A.

Entergy introduced ‘Neighbor Bill’ in a few parts of Mississippi in 2002, wrote Checky Herrington,

communications manager for Entergy Mississippi, in the July 2003 Mississippi customer newsletter,

‘Entergy Currents’. “He was so popular we decided to expand the campaign this summer.” In 2003, the ads

ran on both television and radio, and Bill appeared both in the July bill and on the company’s Internet site.

“It is especially important to get the message out to our low and fixed-income customers because they

cannot easily manage a significant change in their energy costs,” said Herrington.

One challenge Entergy faced in commercial development was to find an actor with an appropriate accent

to play the Bill character since they needed someone who appealed to a diverse demographic audience. “He

needed a to be a real Southern guy,” said Sandra R. Alstadt,

Entergy Corp.’s direct of utility communications, who added

they didn’t want “too Southern of an accent,” because the

character had to also appeal to the metropolitan New Orleans

market.

ComEd’s crowd pleasing 60-second radio spot entitled

‘Vacation’ features a soft violin background and a voice similar

to Tom Burdett in the classic Motel 6 commercials. 

“To help you keep warm this winter,” the folks at ComEd

suggested, “try taking the family up to Nova Scotia this winter.

It’s pretty much a dreary, frigid wasteland this time of year.”

Besides, it continues, “They eat lutefisk up there… And you

really don’t need to soak fish in lime. It stinks enough already

without sticking it in anything.”

Exhibiting a (tongue-in-cheek?) sensitive side, “And of

course if you are a native Nova Scotian, please [don’t complain].

I am sure it is a fine place in the summer and we hear great

things about the Halifax dragon boat festival.” 

In the end, the commercial advises logging on to ComEd’s

web site to “learn things about Chicago and Nova Scotia… Stay

Warm.” The underlying message is to promote caulking

materials for winterizing a home. 

Leave ‘Em Singing
Another clear favorite of an informal pole of advertisers who

won other categories was ComEd’s 60-second television spot

promoting a special local business. It was described by different

attendees as humorous, believable and “definitely quirky”. Some

couldn’t remember which utility sponsored it, but they could all
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with the Transformer Last Check

Risk Transformed

For more information visit www.hfgp.com 
or call 269 945 9541

LED display signals condition of 
transformer. Green-Pass; Yellow-Open;
Red-Shorted
Use on both overhead and URD 
transformers up to 3300 KVA
Verifies shorts and opens on secondary 
services prior to energizing transformer
Powered by 9 volt battery (usable 
to -40o C), weatherproof and impact 
resistant storage case

Use the TLC meter – not good fuse links – to test the condition of your transformers. 
Prevent potential hazards and outages caused by energizing transformers with shorts or opens.
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remember the details. Some even sang a bit of the

song many know as ‘Sleigh Bells Ring’ or ‘Walking in

a Winter Wonderland’.

Starting with a clearly off-tune rendering of the

familiar words, “Sleigh bells ring. Are you listening?,”

the ad opens with multiple shots of an industrial

production process, and continues to feature what

appear to be three employees crooning in equally

challenged, yet altogether endearing, voices. Only

when a deep man’s voice sings, “In the meadow, we

can build a snowman…” does one realize the photos

are depicting an assembly line for large plastic yard

snowmen. As the tune continues, the snow creature

bodies transform. They are sprayed with texture and

the faces, eyes and smiles of the white forms are paint-

ed to their familiar, friendly colors. The final action

scene shows a satisfied employee testing the internal

lights on one snowman after another. This scene is

overlaid with the ComEd logo and the phrase, “Proud

sponsor of snowmen everywhere.”  

It is not known how many additional plastic yard

snowmen were sold last winter in the greater Chicago

area, but certainly more than a few commuters started

singing the catchy song as they passed suburban

snowmen. 

In the Tennessee Valley Authority’s gold medal

single marketing television ad for its Energy Right

program, a man opens his (energy) bill, takes a

double-take, and then promptly drops it on the floor

and runs down the basement steps. “Babe, come

here,” he says with a big grin on his face as he

approaches his wife, but walks right past her to fully

embrace the water heater. With arms outstretched, he

hugs, caresses and gently gives it several soft kisses.

Obviously they saved money on their electric bill by

purchasing it.

Environmental Messaging
Some ads aim for that warm, fuzzy feeling that

comes from nature, and from protecting it, embra-

cing it in the district, or adapting or revitalizing an

area so it can be enjoyed by many.

The Hauser Group received a ‘best of show’ and

two first place awards for ads it created on behalf of

Savannah Electric in the single television ad category.

Its ‘Animals’ TV spot received a first place and ‘Best of

Show’. It’s ‘Everything counts’ received the silver. The

winning spots were included in Savannah Electric’s

environmental advertising campaign, which also

includes billboard ads targeted throughout the

Savannah and surrounding coastal Georgia region. 

Savannah Electric’s winning television ad features

turtles scurrying to ocean, dolphins jumping and

diving, and fiddler crabs and sand pipers feeding. The

only human is heard and not seen as he provides the

following voiceover.

“In a way, animals share a lot in common with us.

They go to work everyday, spend time with friends,

even manage to get out and shop. And like us, they

don’t take well to changes in the way they live…

We’re doing something about it. After all, we work

hard to make your home comfortable; it’s only fitting

we do the same for them. Savannah Electric – we live

in the same world you do."

Savannah Electric’s ‘everything adds together’

marsh ad was shot on location around Savannah,

Georgia, and pans out from a single blade of grass to

encompass the entire marsh teaming with life.

Louisiana-based Cleco, which tied with Wisconsin

Public Service for the gold under special booklet or

pamphlet, consistently uses environmental messaging. 

Customer Service
The Jackson Energy Authority’s 60-second radio ad

for water heaters tells the tale of a water heater repair-

man who showed concern for an elderly customer. It

won first place in Group B for a radio commercial. 

Late one dark, rainy and stormy night he respon-

ded to a repair call after her water heater exploded. He

made certain her immediate problem was addressed,

and then followed her to her relative’s home to insure

her safety on the drive. The ad invokes compassion in

the tone of voice by highlighting actual participants.

Distinct local flavor is evident by the accents and

sentence structure used in recalling the story by both

the repairman and the niece of the woman whose

water heater had broken.

“It was raining, and my telephone rang, Her water

heater had busted in the attic,” started the niece. 

“It had her house flooded completely. I felt sorry

for her cause she was upset. That was the main prob-

lem. The water heater can be fixed, but I just didn’t

want to leave her there upset…,” noted the repairman.

The final comment was a message from the com-

pany. “Keeping our neighbor’s lives running as

smoothly as possible is a full time job. We know you

have better things to think about than… Rain or

shine, you can rest assured we’re on the job.”

Delivering the Printed Message
Just as not every circus act makes crowds cheer,

gasp with amazement or howl with laughter, energy

companies have the responsibility of disseminating

more traditional company messages to their

customers. 

Part of the joy of this competition is to witness,

first-hand, the variety of messages and images used to

accomplish similar tasks. “This year’s creativity was all

over board in terms of execution – in terms of how to

deliver the message within a budget,” said Southern

California Edison’s Basham.

The joy, and sometimes frustration, of the adver-

tisers’ job is that messages differ greatly between

regions, and even within single companies depending

on the nature of the supply (gas, electricity or water),

competitors, customer demographics and/or the

status or stagnation of energy restructuring in the

area. 

Awards as taken from: www.uci-online.com
Group B
Gold Jackson Energy Authority
Silver Mississippi Power
Bronze (tie) Wisconsin Public Service

Buckeye Power

TELEVISION
Best of Show – Television
Savannah Electric

Single Television Ad – 
Image or Public Relations
Group A
Gold ComEd
Silver Pacific Gas & Electric 
Bronze Arizona Public Service

Group B
Gold Savannah Electric
Silver Savannah Electric
Bronze Gulf Power

Single Television Ad – Marketing
Group A
Gold Tennessee Valley Authority
Silver MidAmerican Energy
Bronze Pacific Gas & Electric

Group B
Gold Wisconsin Public Service
Silver Salt River Project
Bronze Gulf Power

PRINT
Best of Show - Print
Dusquesne Light

Printed Pieces – Bill Insert
Group A
Gold Dominion East Ohio
Silver (tie) Entergy Services

Dominion Virginia Power
Bronze Salt River Project

Group B
Gold UGI Utilities
Silver Wisconsin Public Services
Bronze Jackson Energy

Printed Pieces – Direct Mail
Group A
Gold Dusquesne Light
Silver Tennessee Valley Authority
Bronze (tie) Cinergy

NW Natural

Group B
Gold Wisconsin Public Service
Silver Mississippi Power
Bronze UGI Utilities



Printed materials, bill inserts, annual reports,

special booklets and/or pamphlets may provide

glimpses of humor, seriousness, genuine interest in

events or issues relating to customers that happen to

be children, low-income, or of minority or native

cultures. 

FirstEnergy’s award-winning ad for customer

service appears from magazine to billboard sizes. It

depicts a frosty photograph of a line worker in a

bright cap sporting a seriously weathered and frozen

mustache. It reads simply, “We’re out in the cold. So

you’re not.”

Both photograph and text are closely related to

last year’s message, acknowledged First Energy, yet

still pleased the often-critical communications audi-

ence and this year’s judges. 

FirstEnergy also employed a simple phrase, “So

what’s up with this weather?” for a winning newspa-

per ad. What’s up? “It’s a play on words,” said

Timothy Quine, director of advertising for

FirstEnergy Corp. The power lines or the repairman

on the power poles. “They are the modern-day cow-

boys,” he said, and are looked up to by what many

consider a surprisingly rural customer base of the

former Ohio Edison.

As one utility industry advocacy group UCI

member astutely noted, “Hey, if it is a good cam-

paign and seems to work, not changing it is actually

a good idea. If it ain’t broke…” After all, he noted,

“Utility companies are not like other industries that

have 50 different ad campaigns.”

Year after year, Northwestern Energy consistently

produces one after another strong visual ads teaming

with regional or local flavor. In Group B, the

company won gold for its series of marketing news-

paper ads, and won both gold and silver for its single

magazine ads. It was awarded silver honors for the

single marketing newspaper ad, and tied for second

and won the bronze in the single newspaper ad for

image or public relations.

Differences in customer interests within a single

organization are visible by comparing and contras-

ting Dominion’s award-winning double-sided,

single-sheet mailing to customers in Ohio and

Virginia. The striking graphics were done by the

same person for both. Both carry the same message

for the ‘extra set of eyes’, a separate but identical

shut-off notice sent to a designated third-party prior

to curtailing energy. Variations and logical specific

regional emphasis varies regarding messages

regarding their different climates and regulatory

environments.

For the winter 2002 ‘Customer Connection’

Dominion’s emphasis in Ohio was on ‘chasing the

chill away’, while in more temperate Virginia, the

opening message focused on Virginia choice. Yes,

some states are still implementing choice programs,

and on January 1, 2003, Virginia Power customers

were eligible to choose the company that provided

their electricity. The same shivering cartoon mouse

appeared on both front pages, but his colorful,

striped muffler, green mittens, and fuzzy slippers

were displayed much larger and more prominently

to Ohio customers.

Ohio’s customer choice program has won back-

to-back awards with its every day depiction of

activities. This past year, across multiple media

formats, they featured linemen in homes – cooking

eggs, hitting the snooze alarm, or participating as the

surprise lead guitarist in a garage band.

Touch it...
It’s unique in every way.

MPRT
Protective Relay Test System
The ultra-flexible ‘Power Box’ is
rugged, lightweight and feature
packed

� Constant Power Output (CPO) Capability
� Unique VI-Gen Internal Design
� Built-in Transducer Testing Capability
� Four Communications Ports
� User Specified Configuration
� Output Capabilities for Worldwide Use

Touchview Interface (TVI) 
Simplifies Complex Relay Testing
� Unique Hand-held, Large Full-Color 

Touch Screen
� Built-in, Preset Test Routines for Many

Popular Relays
� Metered Outputs Displayed During Test
� Stores Test Configurations and Results
� Choice of Six Languages

For a live demonstration: in Canada call 1-800-297-9688, In the US call 1-800-723-2861.
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Empowering The Powerless
“No one should be powerless” is the caption on

the award-winning bill insert sent by UGI Utilities

that features a close-up photograph of a contempla-

tive elder woman on the cover. Inside, it reads, “No

one should be without electricity.”

UGI Utilities has an older demographic that

might not instinctively know they might be eligible

for a utility bill assistance program, said Deborah

Leuffen, UGI’s manager of marketing communica-

tions. “They may be too proud, or they may not

think of themselves as low income individuals.” The

flier lists income eligibility requirements and

encourages them to call for more information.

The company does not normally produce bill

inserts in color, but made an exception for this one,

she said. 

Annual Reports
In the annual report category, Group B winner

Tacoma Public Utilities’ cover had no photo, just two

colors, yellow and blue, stacked one over the other,

respectively. In a year when the content of corporate

financial reporting and annual reports received head-

line and front-page news, this category deserves added

emphasis. There is a unique art form to combining

composition, content, placement of items and

graphic representations along with hard-core yet

‘transparent’ financial reporting. 

Sponsorships
Everybody loves a winner. Southern California

Edison won with its “Energy Conservation is Always

in Season” campaign. The Anaheim Angels players

delivered the message on radio and television. After

the 9/11 disaster caused food banks to nearly go dry,

they teamed with a community food bank and

rewarded food and cash contributions with a voucher

good for a free ticket to a weekend game to watch the

Angels play. Coincidently, the team won the World

Series that year. Basham conservatively estimated the

program generated more than 1/2 billion impressions

of the Edison International (the ball park carries the

company’s name) on a global basis.

Canada’s Manitoba Hydro received a Bronze

award for its sponsorship of the National Aboriginal

Achievement Awards (NAAA) to recognize career

achievement by Aboriginal professionals in diverse

occupations. The awards were established as a way to

build self-esteem and pride for the Aboriginal

community, and to provide role models for

Aboriginal youth.

Manitoba Hydro’s sponsorship & promotions

department decided to leverage its sponsorship of the

NAAA by holding a Creativity Contest and inviting

Aboriginal students in Grades 10-12 to participate.

The goal of the contest was to inspire Aboriginal

youth to “Follow the Path of a Dream”. Visuals for 

the promotion included images of traditional dream

catchers. The winners (and their adult escorts)

attended the NCAA ceremony in Winnipeg. 

Black Hills Power (BHP), an electric utility with

fewer than 60,000 customers serving western South

Dakota, northeastern Wyoming and southeastern

Montana, brought home two first-place and one

second-place awards. It won both first and second

places for the Sponsorships category in Group B.

Northwest Energy placed third.

The first place entry was for “Black Hills Power

Station,” a train depot BHP had built at Storybook

Island in Rapid City. Nicole Schrubb, a BHP public

relations associate designed the winning collateral

communications materials. Sponsorship second place

was awarded for “Wildlife Experiences,” a

conservation and education program delivered by

Melissa Horton to area schools. Collateral materials

were also designed by Nicole Schrubb. 

Potpourri
BHP also took first place in the final competition

category, the anything-goes potpourri with a display

of Black Hills Power’s (BHP’s) history. Designed by

Mutch Usera, BHP’s marketing and economic

development manager, the project was associated with

“Yesterday’s Tomorrows,” a Smithsonian Institute

exhibit hosted by Deadwood, Belle Fourche, and 

Hill City. 

Buckeye Power and Mississippi Power were

awarded the other two Group B honors. In Group A,

the potpourri winners were, in order, Pacific Gas &

Electric, a tie for second between San Diego Gas &

Electric and Dominion Resource Services, and Salt

River Project. 

Creativity is Contagious
There is a certain amount of expected adaptation

of a particular concept by other companies. As long as

the two company territories are not contiguous or

arch competitors, candid discussions and open

suggestions flow relatively freely. Attending a highly

charged gathering of talented, creative minds

definitely pays forward dividends. ■

About the Author
Linda K. Rader is president of Rader Energy, a
Houston-based energy consultancy specializing in
contract negotiations for natural gas or gas-to-power
supply and transportation, in competitive corporate
strategies, and in best practices. She founded and
runs the ‘Key Women in Energy’ program on both
global and Americas (western hemisphere),
www.keywomeninenergy.com, ‘Key Players in
Energy Information Technology’ and (new for 2003)
‘Key Leaders in Energy Supply’. She may be reached
at raderenergy@att.net or (713) 960-0001.

Printed Pieces – 
Special Booklet or Pamphlet
Group A
Gold Salt River Project
Silver San Diego Gas & Electric
Bronze Entergy

Group B
Gold (tie) Wisconsin Public Service

Cleco
Silver Wisconsin Public Service
Bronze Gulf Power

Printed Pieces – Annual Report
Group A
Gold APS/Pinnacle West
Silver Salt River Project
Bronze Avista Corp.

Group B
Gold Tacoma Public Utilities

Employee Communications – 
Printed Piece
Group A
Gold Arizona Public Service
Silver ComEd
Bronze ComEd

Group B
Gold Cleco
Silver Idaho Power
Bronze UGI 
Internet Site
Group A
Gold Pacific Gas & Electric
Silver Pinnacle West, parent Co. of APS
Bronze Dominion Resource Services

Group B
Gold Gulf Power
Silver Idaho Power
Bronze Wisconsin Public Service

SPONSORSHIPS
Group A
Gold Southern California Edison
Silver Salt River Project
Bronze Manitoba Hydro

Group B
Gold Black Hills Power
Silver Black Hills Power
Bronze Northwest Energy

POTPOURRI
Group A
Gold Pacific Gas & Electric
Silver (tie) San Diego Gas & Electric

Dominion Resource Services
Bronze Salt River Project

Group B
Gold Black Hills Power
Silver Buckeye Power
Bronze Mississippi Power
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Collecting Billing Collecting Billing 
Data at the MeterData at the Meter
Innovative metering technology that meets
tomorrow’s business requirements today  

By: John R. Goodman 
Senior Account Executive of Metering Systems, Elster Electricity, LLC.

Metering technology is continually advancing
in step with on-going advancements in micro-
computer, memory, electronic assembly and
communications technology. The innovative
metering and communications technology avail-
able in today’s utility market is beginning to rev-
olutionize the way utilities collect and use both
daily usage and billing data. 

Today there is a growing concern among
industry groups, consumer groups, and legislators
regarding the availability and pricing of energy.
This article discusses how advancements in
metering and communications technology are
addressing those concerns for the energy provider
and the consumer. Utilities in both regulated and
deregulated markets are beginning to offer
demand response programs that allow consumers
to participate in the cost fluctuations of the
wholesale energy market. In demand response
programs, utilities pass on savings to consumers
as they manually or automatically reduce their
energy demand on days when wholesale energy
prices peak. However, utilities face several barriers
in implementing demand response programs.
One of those barriers is the metering, communi-
cations, and computer system technology
required by utilities to generate the daily usage
data needed to enable residential consumers to
participate in demand response programs.

At first look, the cost of populating residential
areas with interval meters and the required system
software appears prohibitive. Additionally, regula-
tors in some areas have not addressed the issues of
demand response pricing, the technology needed
to implement it effectively, and who pays for
infrastructure costs. These issues may inhibit
utilities from investing in interval meters that
were designed for large commercial and industrial
(C&I) accounts just so they can offer their
residential customers a demand response
program. This is especially true in deregulated
markets where a customer might not remain with
a particular service provider for more than a
couple of years.  

Problems Inherent 
with Interval Data

Historically, interval data has been the chosen
method for collecting daily load usage data at
energy delivery points. For years, interval data
recording has been used on large C&I utility
accounts and at delivery point substations to pro-
vide daily usage of kW, kVAR, kVA, and power
factor (PF). Until today, utilities had no choice
but to use similar data recording devices to collect
interval data from smaller C&I and residential
accounts with the objective of providing hourly
load use profiles for both the energy consumer
and energy provider. In addition to providing
load profile data, interval data has been used to
compute total energy consumption, maximum
demand, TOU energy, and to implement 
dynamic or critical tier pricing (CTP). The
profile information is also used by utilities for
load research studies that analyze usage patterns,
support existing or planned rates, and to develop
cost saving incentives and programs for resi-
dential consumers. 

While it is widely accepted by utilities that
billing data can be computed from interval data,
there is some inherent risk in labeling the
computed results as billing data. A data valida-
tion, editing, and estimation (VEE) process is
required to confirm that collected interval data
matches the true energy consumption seen at the
meter. If a discrepancy is found, then a level of
estimation and editing is required to account for
the lost data, and this is not typically viewed as
billing data, but is considered modified data.
There is also a time element of interval data. Any
skew in the real time relationship of interval data
can have a dramatic impact on the computed
demand and TOU data. 

Additional attention for validation, editing,
and estimation is given to interval data in
instances where the stream of data is interrupted
somewhere in the process. Such interruptions
may occur because of a problem with the meter,
the pulse initiator, the recording medium, or in 

the data transmission from the field site to the
central office system. Also, power outages must 
be distinguished from net zero consumption
periods. Validation verifies that the collected data
matches the energy difference between the start
and stop meter readings, and that the number of
intervals collected matches the reported time
between data collections. If any of the validation
procedures fail, estimating and editing of the data
is required. Very complex procedures are used by
utilities to estimate lost data. Same-time data
from similar accounts, same-time data from
previous days for the same account, the average of
the last several days and the same-date data from
a year ago, plus other variations, have all been
used to estimate the missing data. Most estimated
data is biased in favor of the consumer so that a
billing quantity would not be challenged as being
artificially high. Even so, estimated interval data
can be challenged and occasionally utilities need
to make concessions for this.

Stand-alone electronic meters that support
multi-season, multi-tier TOU rates have been
available for several years. As more dynamic,
critical tier pricing response programs are envi-
sioned, there is a corresponding need to change
peak billing time periods. Any change to the
TOU program, perhaps on a daily basis, makes
these types of meters unsuitable for implementing
cost saving programs. Hence, within the utility
industry there has been a perception that only
interval data can be used to implement critical
tier pricing. The interval data is used to recon-
struct the dynamically changing critical tier
billing data. However, by combining a multi-rate
tier capable meter with two-way communica-
tions, consumption during critical peak periods
can be easily routed to alternate rate storage
registers in the meter, even if this occurs at dif-
ferent times on a daily basis. For example, a criti-
cal tier billing register could be engaged for two
hours today, three hours tomorrow, one hour the
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next day, and so forth. When billing is due, the total
energy used during critical peak periods is easily read
from the meter. Thus the need for interval data is
eliminated as a requirement to implement both TOU
and real-time, critical tier pricing rates.

The Advantages of Collecting
Billing Data Directly from the
Meter

From previous experience, collecting interval data
appears to be an expensive and burdensome solution
for implementing demand response and other billing
programs envisioned now or in the future. However,
metering equipment manufacturers have developed
new technology and now offer single phase electronic
meters that provide demand, TOU and billing data
directly from the meter. The need to collect interval
data and compute billing data is no longer the only
solution available. Residential electronic meters are
available that can compute daily load usage, demand, and
critical tier usage within the meter. The billing data is readily available to
both the consumer and service provider locally at the meter via the meter
display. Billing data can also be transmitted to remote metering automation
systems using two-way communications. Even though these meters store
and transmit billing data rather than interval data, these meters can also
record interval data for load studies, but interval data is not necessary for the
acquisition of daily energy usage and complex forms of billing data. 

Metering Automation System Overview
Figure 1 shows an overview of how a metering automation system is

deployed with meters that compute daily load usage and billing data within
the meter. It uses standard, wide area network (WAN) communications like
landline or cellular telephone to communicate with area meter collectors.
The meter collectors in turn, manage a local area network (LAN) of meters
using a repeating unlicensed 900 MHz radio frequency (RF) technology.

Several key features make this system unique from the other solutions on the
market today.
• The flexibility of electronic metering offers multiple metering options on

the same platform. Energy, bi-directional energy, demand, time-of-use,
critical tier pricing, and load profile can be engaged at any time, on any 
meter in the system. This reduces metering costs, offers more flexible 
customer service and rate programs, and significantly reduces site visits and
associated costs when new functionality is required to meet customer needs
or competitive challenges.

• Obtaining billing data from the meter eliminates the discrepancies 
inherent in pulse-storage systems. There is no audit trail to follow with 
systems that attempt to recreate complex rates by storing data in the 
network or by reconstructing it from multiple pulse-based energy 
interval readings in the metering automation system. When the meter gen-
erates billing data, any data read remotely from the meter can also be read
locally at the meter.

• The local area network data collectors are meters. Previously, radio-based
metering automation network designs required mounting data collectors
on pole-tops or streetlights to increase the coverage of the local 900 MHz
RF network. Use of a repeating network greatly expands the meter 
collector coverage areas. Meter collectors can be either single phase or
polyphase meters. The advantages of meter collectors are:

• Meter collectors cost less than pole-top data collectors
• Meter collectors are less expensive to install than pole-top data 

collectors. Units are installed at ground level, so no bucket trucks or
crews are needed. Also, no special power wiring is needed

• Meter personnel can install meter collectors, no special crews or 
coordination with distribution operations are needed

• Meter collectors are easier to site, especially in areas with 
underground service and no utility poles

• Meter collectors are less expensive to maintain and operate

Figure 1
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E x t r e m e
C o n d i t i o n

P r o t e c t i v e   
A p p a r e l

Hi-Risk 

Utili-GardTMand Arc-GardTM rainwear 
from Ranpro offer the protection that 
electrical workers need, no matter what 
the job hazard.
These suits, designed specifically for the
electrical utility market are rugged and 
watertight. They are designed to ensure 
that workers are comfortable in extreme 
work environments.

Ranpro Inc.
P.O. Box 430 
Simcoe, Ontario N3Y 4L6
Tel: (519) 426-1094
Fax: (519) 426-5313
E-mail: ranpro@ranpro.com
www.ranpro.com   

Rainwear
ASTM F1891 

Arc and Flame Resistant 
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• The expanded capabilities of 900 MHz 
communications technology provide full two-
way communications to each and every end-
point meter. Other communications system
characteristics include:

• The ability to deploy a robust, repeating
architecture. All meters on the LAN with
900 MHz two-way communications can
function as an RF network repeater and each
meter/collector can manage up to 1,024
meters on the LAN. This greatly expands
the coverage area of the communications
network around any given meter/collector
and lowers system capital cost, lowers
maintenance, and reduces communications
expenses. 

• Meters using two-way spread spectrum 
frequency hopping technology are self-
registering. The meters are installed like
ordinary meters, with no special installation
procedures required to set up the local area
network, just plug-and-go. The meters auto-
matically register with the meter collector,
which in turn notifies the metering automa-
tion system of the meter registration. This
self-registering process simplifies system
installation and ensures the best communi-
cation path to every meter is obtained.

• The two-way communications network is
self-healing. When local RF communication
conditions change and a meter can no
longer communicate with its meter collec-
tor, the meter automatically registers itself
via an alternate path with the same or a 
different meter collector (see Figure 2). This
greatly enhances communications through-
put, improves reliability, and reduces system
maintenance.

Metering automation systems available today
are designed to meet the needs of utilities in both
regulated and deregulated electricity markets and
are suitable for either large-scale deployments or 

targeted applications such as hard to access, or
high-turnover areas. These systems offer the
benefits of a full two-way communications net-
work and utilize advanced repeating unlicensed
900MHz RF architecture. When combined with
electronic single phase meters that are capable of
computing billing data within the meter, the
system’s two-way communications capability and
flexible functionality allow it to support many
revenue-generating and cost-cutting services. The
system’s architecture provides the following
capabilities: 
• Scheduled and on-request remote meter 

reading services for billing or other data needs
• Advanced energy measurement options,

including energy in (delivered), energy out
(received), sum, and/or net metering

• Implementation of consumption, demand,
TOU and critical tier pricing rates, with no
on-site visits for reprogramming or meter
change-outs required

• Load profiling of selected meter locations
• Tamper indications and alarms
• Remote connect and disconnect in the meter
• Demand limiting in the meter

The Case for Intelligent Data
Computing Meters

The advanced communication technologies
used in metering automation systems allow
service providers to do scheduled and on-request
reads of energy consumption directly from the
meter. The computation of energy consumption
from interval data is not necessary. Energy usage
can also be captured on a TOU schedule, stored
in the meter, and read directly from the meter.
Demand, a major attribute in identifying the
energy requirements of individual consumers, is
also measured at the delivery point and read
directly from the meter. The data used for billing
is not computed at a remote location with the
assumption that all intervals of data are intact and
have the correct time reference at the central 

computer. When using billing
data retrieved directly from the
meter, the need for estimated
load usage and billing (which
is usually biased towards 
the consumer) is virtually
eliminated. The audit trail for
billing data starts at the 
de l i ve r y po in t and the  
measurable performance and
accuracy of the meter. Any
problem with data is directly
associated with the accuracy
and performance of the meter
that is providing the data.
When billing data comes

directly from the meter, the need to analyze
interval data, and the time and resources needed
to verify the meter accuracy, proper operation of
the pulse initiator, interval timing, and the
validity of the transfer process are eliminated. 

Metering equipment manufacturers and their
development teams are continually bringing
innovative ideas and solutions to the utility
industry. The innovative process of collecting
billing data at the meter is available today. The
notion that interval data is the only viable
solution for collecting load usage and billing 
data is no longer valid. Single phase residential 
electronic meters that collect data, use two-way
communications and are easily deployed in scala-
ble metering automation systems provide utilities
with an optimum solution. This cost-effective
solution enables utilities to offer creative rates,
demand, TOU energy, and dynamic pricing
programs to customers who want to participate.  

Today’s innovative metering technology is at
the cusp of providing the business solutions that
utilities need for tomorrow and in the future.
These technologies and solutions provide an
economical way for utilities to offer customers the
opportunity to actively participate in daily price
fluctuations of the wholesale energy market.
Until now, interval data has been the only
available solution for utilities to collect daily load
usage data on residential and small commercial
accounts. It is time for the utility industry to
examine the more economical opportunities of
reading billing data directly from an accurate
metering device at the point of delivery.
Collecting billing data directly from the meter
permits utilities to implement complex rates
using traceable data, and there are fewer issues
that require estimates and edits to recreate billing
data. With today’s available technology, billing
data is traceable to a verifiable meter and not
based on data that is computed, after the fact, at
a remote location.   ■

About the Author
John R. Goodman is a senior account executive of
metering systems for Elster Electricity, LLC in
Raleigh, North Carolina. John is a graduate of
Texas Tech University and has worked for
Westinghouse Electric Corporation, ABB Inc., 
and Elster Electricity where he is currently a senior
account executive and proposal manager for the
AMR Systems group. He has worked with electric
utilities extensively throughout his career in the
development and marketing of automated distribu-
tion, load management, meter data management
and AMR systems. John has authored numerous
papers on AMR systems, load management, and
automated distribution. For more information
contact john.r.goodman@us.elster.com 

Figure 2
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AMRA 2003 International Symposium

September 7-10, 2003September 7-10, 2003
America’s Center, St. Louis, Missouri

Dear Colleagues,
AMRA welcomes delegates of the 2003 International Symposium to St.
Louis — the Gateway to the West. The association, its Board of Trustees
and Program Committee are pleased to announce the commencement of
another successful Symposium. Themed, “Mapping Your Future: From
Data to Value,” the event is filled with educational sessions, networking
opportunities and technology displays. Program highlights include:

Educational sessions in 
several program tracks focusing on:

• • Business Cases
• • Metering and Systems
• • Implementing Solutions
• • Systems Integration
• • Enterprisewide Efficiencies
• • Customer Care
• • Industry & Regulation

Outstanding keynote presentations from:
• • Eric Cody, Vice President and Senior Energy Advisor, 

Plexus Research Inc.
• • Patrick Mullen, Vice President for Distribution 

Operations and Customer Service, Minnesota Power Co.
• • Rob Robinson, Vice President for Customer Service, 

Philadelphia Suburban Water Co.
• • Thomas Voss, Senior Vice President for Customer 

Services, AmerenUE

Nine intensive presymposium courses:
• • Full-Scale AMR Deployments: Picking the 

Right Technology to Fit Your Business Strategy
• • ANSI C12-19/IEEE-1377 Utility Industry Tables for Use      

in Enterprise AMR
• • Practical Guide to AMR Project Management — 

From Feasibility Through Installation
• • Pre-assessing Communication Technologies for AMR

and Added-Value Applications
• • Commercial and Industrial AMR: Beyond the Basics 

for Optimal Data Acquisition
• • AMR Decision Step 1: Should We Be Shopping for AMR?
• • Protecting Your Investment: FCC Certification Technical 

Requirements and Patent Issues
• • Telecommunications Technologies and Solutions 

for AMR — Home Area, WAN, Public and Private Links
• • ANSI C12 Communication Protocol Suite for the 

Transfer of Standard-Compliant AMR Data
And an exhibit hall packed with the 
world’s top companies offering:

• • Advanced metering hardware and software
• • Wired and wireless communications technologies 

using public and private networks
• • Resource- and information-management solutions
• • Consulting, installation, route management 

and turnkey services

Come to the AMRA 2003 International Symposium for highly valuable
educational sessions and an exhibit hall that showcases all leading
technology and service companies. We’re sure attendees will enjoy this
learning experience, establish new business relationships and have fun.
We look forward to seeing you in St. Louis and providing you with
meaningful education and resources throughout the year.

Dave Herchko, AMRA Program Committee Chair
Joyce Paschall, AMRA Executive Director
Lyn Maddox, AMRA Meeting Director

- Thomas Voss
Senior Vice President for Energy Delivery/Customer Services AmerenUE, AmerenCIPS,
AmerenCILCO and Ameren Services

Energy Delivery: Bringing Value to Your Company and Your Customer
AmerenUE has been a pioneer in AMR implementation as well as remote, automa-
ted and customized customer services. Voss, the executive responsible for deploying
more than 1.3 million automated meters across Ameren’s Missouri service area, will
discuss the role of metering and other technologies in providing improved
reliability and customer service. A native of St. Louis, he also will welcome atten-
dees to the city and share a few highlights about the city’s history and attractions.

- Eric Cody
Vice President and Senior, Energy Advisor, Plexus Research Inc.

Technology Decisions in an Earthquake: 
What Utility Executives Are Thinking These Days 
Decisions to invest in AMR and other enabling technologies can come under scru-
tiny  as industry changes continue. Senior executives, often ill equipped to directly
judge the value and risk of proposed technology investments, are acutely aware of
financial pressures and growing industry uncertainty amidst weak economic condi-
tions. The industry has witnessed a divergence of utility operating models as the
road to retail competition has taken several unexpected turns. Together, these influ-
ences make presenting the case for AMR investment uniquely challenging. Cody
will provide an insider’s perspective into how utility executives judge technology
today, and offer constructive advice to those who face the task of ”getting to yes.”

- Patrick Mullen
Vice President of Distribution Operations and Customer Service
Minnesota Power Co.

Meeting Business Objectives and Regulatory Requirements 
Now and in the Future
Implementing AMR for meter reading is only the first step for Minnesota Power.
The IOU, which serves the Northern third of Minnesota, uses the technology as a
catalyst for managing the entire organization. The utility’s deployment is now 75
percent complete, and the system already is enabling significant efficiencies in
metering reading as well as engineering, operations, customer service and data-
sharing across several departments. AMR is quickly becoming a cornerstone of the
utility’s success through the realization of an aggressive business case, system inte-
gration, enterprisewide streamlining, innovative compliance with regulatory
requirements and evolutionary improvement in customer satisfaction.

- Rob Robinson
Vice President for Customer Service 
Philadelphia Suburban Water Co.

Creating Value from Data
Most utilities look at the obvious savings of automating the meter reading force as
a key reason to invest in AMR. Others have looked at additional drivers for spen-
ding the capital. But in the end most utilities cost-justify the expense of displacing
the meter reading force by using several platforms. More recently a customer-
centric approach is being added to create value for the customer and in return
provide opportunities to add revenue gains for the utility.

Keynote Speakers
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Saturday, September 6
8 a.m.–9 p.m. Exhibit Setup 

(20’ X 20’ and larger booths only)
3 p.m.–6 p.m. Registration

Sunday, September 7

7 a.m.–5 p.m. Registration

7 a.m.–5 p.m. Exhibit Setup

8 a.m.–Noon Course 1. Full-Scale AMR Deployments: 
Picking the Right Technology to Fit Your 
Business Strategy

8 a.m.–Noon Course 2. ANSI C12-19/IEEE-1377 Utility
Industry Tables for Use in Enterprise 
AMR

8 a.m.–Noon Course 3. Practical Guide to AMR Project
Management — From Feasibility 
Through Installation

1 p.m.–5 p.m. Course 4. Pre-assessing Communication 
Technologies for AMR and Added-Value 
Applications

1 p.m.–5 p.m. Course 5. Commercial and Industrial 
AMR: Beyond the Basics for Optimal 
Data Acquisition

1 p.m.–5 p.m. Course 6. AMR Decision Step 1: Should 
We Be Shopping for AMR?

6 p.m.–7:30 p.m. Speaker Reception

Monday, September 8

7 a.m.–5 p.m. Registration

8 a.m.–Noon Course 7. Protecting Your Investment: 
FCC Certification, Technical 
Requirements and Patent Issues

8 a.m.–Noon Course 8. Telecommunications 
Technologies and Solutions for AMR — 
Home Area, WAN, Public and Private 
Links

8 a.m.–Noon Course 9. ANSI C12 Communication 
Protocol Suite for the Transfer of 
Standard-Compliant AMR Data

10 a.m.–1 p.m. Exhibits Open

11:30 a.m.–1 p.m. Lunch Served in Exhibit Hall 

Monday, September 8 (Continued)

1 p.m.–3 p.m. Opening General Session
- Maritza Jackson, AMRA President
- Thomas Voss, Senior Vice President for 

Customer Services, AmerenUE
2003 Awards Presentation

- Eric P. Cody, Vice President and 
Senior Energy Advisor, 
Plexus Research Inc.

3 p.m.–6 p.m. Exhibit Hall Open

Tuesday, September 9

8 a.m.–5 p.m. Registration

10 a.m.–6:30 p.m. Exhibits Open

11:30 a.m.–1 p.m. Lunch in Exhibit Hall

5:30–6:30 p.m. Reception in Exhibit Hall

Wednesday, September 10

8 a.m.–Noon Registration

8 –9:15 a.m. General Session
- Pat Mullen, Vice President for 

Distribution Operations and Customer 
Service, Minnesota Power

- Rob Robinson, Vice President for 
Customer Service, Philadephia 
Suburban Water Co.

- Annual Business Meeting

10 a.m.–1 p.m. Exhibits Open

11:30 a.m.–1 p.m. Lunch in Exhibit Hall

ScheduleSchedule
at-a-Glance
Preliminary Symposium Schedule



Session Legend For Sept. 8 & 9

Session Legend For Sept. 10

MondayMonday, September 8, September 8
3:30 p.m–5 p.m

-A-
Risk, Relationship, and Return: 
the New Road to Utility Capital Budgeting
and Investment
- Craig Boice, Boice Dunham Group

Business Case Assessment: 
The Role of AMR at 
American Electric Power
- Leland Smith, American Electric Power

Chair: Dave Herchko

-B-
Scaleable Deployment of Interval Metering
in Support of Dynamic Pricing and Demand
Response
- Robert Brice, Sempra Utilities
- Eric Dresselhuys, 
- Silver Spring Networks

Metering Communications: 
Will I Ever Be Happy?
- Sharon Allan, Elster Electricity
Network Planning & Simulation 
for Large Scale Wireless Network
Deployment
- CC Huang, Helicomm Inc.

Chair: Dick Preston

-C-
Charlotte Meklenburg Utilities
Implementation of Smart Read
- Angela C. Lee, 

Charlotte Mecklenburg Utilities

Implementation Planning for a Large Water
AMR Project — the Cincinnati Experience
- David Bennett, 
Greater Cincinnati Water Works
- Donald Schlenger, Cognyst Consulting, LLC

AMR Case Study: Town of Ipswich
- Tim Henry, Ipswich Water 

Chair: Bruce Lackey

-D-
AMR Project Management Perspectives
- John Yanek, PPL Electric Utilities
- Michael Wiebe, MW Consulting

Connecting Metering Strategy 
to Corporate Strategy
- Jay Carl Nichols, Duke Energy

Chair: John Brett

-E-
Real Time Pricing: AMR and Demand
Reponse Working Together
- Steve Kearney, Meter Smart

Internet-Metering — 
New Revenue Opportunities Connecting
Real-Time Supply and Demand Systems
- Edward Andrews, Nashville Electric Service
- Kevin Komara, PJM 

Chair: Ed Malemezian

-F-
Security, Privacy and Safety for Utility
Customer Services
- Kenneth Wacks, Home Systems Consulting

Intelligent Buildings — 
Meter Reading and Energy Management
- Ron Zimmer, CABA

The Big Bang: A Case Study in Improving
Customer Service by Integrating All Field
Work Into a Single System
- John Sala, Allegheny Power Co.

Chair: Dave Hanes

1 Concurrent Session 

Charting the
Course: 
Business Case

Exploring
Technology:
Metering & Systems

The Expedition:
Implementing
Solutions 

Across the Great
Divide: Systems
Integration &
Enterprisewide
Efficiencies

Spirit of Care: 
Customer FocusDD

CCBBAA

EE FFThe Expedition:
Implementing
Solutions 

Electronic Single-
Phase Metering:
What’s In It 
For You

Wireless Networks
for Today and
Tomorrow

Utility
Restructuring: 
A Regulatory and
Legislative Update

Creative 
Financing Options

Optimizing the
Value of 
AMR Data 
Through
Integration

5A5A 5B5B 5C5C

5D5D 5E5E 5F5F
Communications —
The Critical Link
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TTuesdayuesday, September 9, September 9
8:30 a.m–10:00 a.m.

-A-
Multi-Family Housing Case Study for the
Submetering Industry
- Bernard Hasten, Speedread Technologies

A Hybrid Mobile and 
Fixed-Network RF AMR 
System Approach
- Tony Segrest, Auburn Water Works

Advanced Metering Technology: 
Enabler in the New Energy Marketplace 
- Jim Bales, IBM

Chair: David Jones

-B-
Submetering & IEEE 802.15.4 — 
An Overview of IEEE’s New Standard 
for Short-Range, Low-Power Wireless
Networking 
- George Karayannis, Helicomm Inc.

Connecting the Enterprise
- Bob Loth, 

Central Texas Electric   Cooperative
- John Brett, Tantalus Systems Corp.

Electric Co-Op Multiplexes AMR 
and SCADA Over a Multidrop
Communications Network
- Allan Masterson, 

Monroe County Electric Cooperative
- Jeff Tankersley, DA Solutions

Chair: Rob McEver

-C-
National Study: 
Metering Initiatives in the 
United States and Canada
- Carolyn Kinsman, Automated  

Communication Links Inc.

Residential Time-of-Use and Innovative
Rate Structures — Where Are They Headed?
What to Plan for… Realistically Speaking

- Ralph Abbott, Plexus Research Inc.

Chair: Don Block

-D-
System Installations That Deliver Positive
Customer Experiences
- Joe O’Malley, MDI

Implementing a Total 
AMR Solution
- John Harrington, 

Madison Gas & Electric Co.

AMR Technology Across Multiple
Communication Architectures
- Charlie Emerson, 

Trico Electric Cooperative

Chair: Dave Herchko

-E-
Integrating AMR Data 
With Multiple Information Systems
- Julius Hackett and Fred Davis, 

Southside Electric Cooperative

Technology Jackpot: An AMR System That
Delivers Meter Reads and Enables Reduced
Line Loss
- Gerald Mikel, Steel Waseca Cooperative
- Mark Kodet, Hunt Technologies Inc.

Leveraging Your AMR Data — 
The Pot of Gold
- Brian Pollom, Puget Sound Energy
- Venki Ramachandran, WACS

Chair: Howard Scott

-F-
Don’t Let Your Customers 
Blink Twice: Use of the Blink Counter 
as a Means to Improved Customer Care
- Don Pearman, 

Ozarks Electric Cooperative Corp.
- David Haynes, TWACS by DCSI

Utilizing AMR System to 
Gain Operational Efficiencies While
Managing Power Outages
- Victor Burns, Central EMC
- Kevin Fennel, Hunt Technologies Inc.

Chair: Ed Malemezian

-A-
Proving New Technology with 
an Unproven Partner
- Richard Pate, Landis+Gyr

The AMR Value Proposition
- Ed Malemezian, 

Ed Malemezian Consulting Inc.

Innovative Implentation Strategies 
for Ensuring AMR Success at the 
City of Richmond
- Lew Adkins, City of Richmond Department

of Public Utilities

Chair: Kendall Smith

-B-
Evaluating AMR Networks 
at Georgia Power
- Kevin McDonald, Georgia Power Co.

Broadband Over Powerline
- Steve Collier, NRTC

Simple Security: The Grand Challenge of
User Convenience
- Bill MacGregor, SchlumbergerSema

Chair: Carolyn Kinsman

-C-
Next-Generation Advanced Digital Cellular
Networks — Telemetry Applications for
Utilities
- Chad Samson, Sprint-PCS 
- Ramin Missaghieh, Verizon Wireless

Chair: Ron Chebra

-D-
Targeted AMR at Austin Energy
Anthony Hawkins, Austin Energy

LCRA’s Approach to Value-Added Services
for Wholesale Customers
- Leon Henderson, 

Lower Colorado River Authority
- Mike Keith, Meter Smart

AMR Integration Into Existing Business
Systems and Processes
- Ken Simmons and Marc Bourrie, 
- Lee County Electric Cooperative

Chair: Mike Wilkinson

-E-
AMR and Load Management — an
Integrated Financial Tool
- Michael Wiebe, MW Consulting
- John Yanek, PPL Electric Utilities
- Dick Preston, Comverge, Inc.
- Bob Richardson, TWACS by DCSI
- Gary Fauth, MW Consulting
- Additional presenters TBA

Chair: Sandy Fernstrom

-F-
Proactive Approach to Water-Loss
Management and Customer Care
- Dan Hilyer, Opelika Utiilities

Customer Self-Service via the Web —
Ameren’s eCustomer Initiative
- Mary P. Heger, Ameren Services Co.
- Virgilio C. Fabella, Ameren Services Co.
- Lisa K. Gendron, Ameren Services Co.

Chair: Bruce Lackey

2 Concurrent Session 

3 Concurrent Session 

1:30 p.m–3:00 p.m.
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TTuesdayuesday, September 9, September 9
(Continued)(Continued)
4:00 p.m–5:30 p.m.

-A-
The Role of Advanced Metering Technology
in Building the Utility of the Future
- Randi Neilson, Itron

How to Negotiate a Winning 
AMR Contract
- Don Schlenger, Cognyst Consulting LLC

Chair: Dick Preston

-B-
Prepayment Metering — Is it Right for You?
- John Soethe, Salt River Project
- Susan Sanchez, Louisville Gas & Electric Co.
- Additional panelist TBA

Chair: Peggy Richmond

-C-
A Whole Lot of AMR Going On
- Patti Harper-Slaboszewicz, 

Harper-S Energy Consulting

Market and Technology 
Trends in AMR
- Garrett Johnston, Chartwell

Significant Growth in 
AMR Deployments
- Howard Scott, Cognyst Consulting LLC

Chair: Tim Wolf

-D-
Three Implementation Case Studies
Presenters: 
- Ken Vlask, We Energies
- Jim Kummer, City of St. Louis
- Kirk Provost, VSI

Chair: Sandy Fernstrom

-E-
Generating Happy Customers: Hassle-Free
Distributed Generation
- Mark Kruger, Progress Energy
- Michael Sweeney, 

Enerwise Global Technologies Inc.

Virtual Communications for DG —
Achieving AMR and SCADA Applications
at Public Service of New Mexico
Presenters: 
- Ed Reyes, Public Service of New Mexico
- Brad Hodges, Celerity
- Arthur Vos, 6D/Comverge Inc.

Chair: Jim Andrus

-F-
AMR and Your Customers: 
A Case Study
- Len Tanner, ORCOM
- Charles Kiely, District of Columbia Water 

and Sewer Authority

Beyond Meter Reading — 
Using AMR as a System Optimization 
and Customer Service Tool
- Corey Dobbie, City of McKinney, Texas
- Scott Durham, Datamatic

Chair: Mike Koutelis

4 Concurrent Session 

5 Concurrent Session 

-5A-
- Victor Sitton, Elster Electricity 
- Moe Oullette, GE Meter
- Jim Fisher, 

Schlumberger Electricity Inc.
- Arlin Rummel, 

Invensys Metering Systems 
- Thomas Tesmer, Landis+Gyr Inc.

Electronic single-phase meters, particularly attrac-
tive for AMR deployments, have become price
and feature competitive with induction meters in
the last two years — and they offer compelling
advantages. But questions and uncertainties make
utilities wary to make a major commitment. This
panel representing the major meter suppliers will
discuss design and performance characteristics of
electronic single-phase meters. Topics will include
current sensing, processing, environmental toler-
ance, AMR integration, advanced functions,
expected life, performance advantages and rev-
enue implications. The session moderator will
encourage attendees to ask specific questions and
raise additional issues.

Chair: Steve Hadden

-5B-
- Doug Staker, Itron Inc.
- Glen Brownlee, Tantalus Systems Corp.
- Gary January, Elster Electricity

Building the better AMR mousetrap includes
having a radio-frequency solution. Though earlier
fixed RF networks hit a few speed bumps, the
benefits in bandwidth, functionality and installa-
tion have utility leaders turning their attention to
the new breed of RF system offerings. New
devices are hitting the market, and trials are
building into full-scale deployments. Three top
RF technology authorities promoting innovations
in public RF networks for AMR and load control
will speak about actual utility installations that
have proven successful in addressing C&I
customer requirements and enabling new
programs for residential customers.

Chair: Carolyn Kinsman

-5C-
- Emmett Kelly, Itron Inc.
-  Larsh Johnson, 

eMeter UTC representative  TBA

What are the implications of the current restruc-
turing activity on the national and state level for
utility metering business practices? Nationwide,
more and more government leaders and regulators
are learning about the critical role advanced
metering and control technologies can play in
ensuring the efficiency and reliability of the
nation’s energy delivery system. This panel
presentation will provide an up-to-the minute
assessment of legislative and regulatory activity
and trends as they relate to AMR technology, as
well as analysis of what these developments may
mean to utilities, AMR technology providers, 
end consumers and the industry as a whole.

Chair: Jim Andrus

Over the Horizon—
Passageways to Success
9:30 a.m–11:00 a.m
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5 Concurrent Session (Continued)

Over the Horizon—
Passageways to Success
9:30 a.m–11:00 a.m

-5D-
- John Rossi, Comverge Inc.
- John Brett, Tantalus Systems Corp.
- Mark Kodet, Hunt Technologies Inc.

No single communications approach is right for
everybody. Should you use a public or private
network? Should it be wireless?  How about a
power-line system? And after you narrow down
the options, what equipment or technologies are
right for your project? This session will provide
information to help attendees make these tough
decisions. Panelists will address the tradeoffs,
potential problems, strengths and weaknesses of
each communication system. Bring your questions
and be prepared to participate in a stimulating
question and answer session as we delve into the
critical challenges related to reliable customer 
communications.

Chair: Don Block

-5E-
- Robert Coffee, 

Great Bay Capital Management
- Deloris Duquette, Itron Inc.
- Bruce Block, Koch Financial

AMR cost justification has become an even greater
concern since 9-11. This workshop will review
several models including a total system approach
in financing AMR. Expert panelists will review
the standard financing options of lease purchase
as well as other methodologies such as delayed
payment and catastrophic insurance coverage.
Attendees will hear details about finance options
that specific utilities have chosen and why those
strategies work. The session will conclude with a
15-minute question-and-answer period. 

Chair: Mike Koutelis

-5F-
- Luann LaValley, Minnesota Power Co.
- Karen Sweat, Kansas City Power & Light Co.
- Craig Maternoski, 

Wisconsin Public Service Corp.

Integrating AMR data with software applications
opens numerous doors to new opportunities and
improved relationships. Panelists will present
unique business propositions and explain how
these services are enabled by integrating AMR
with other utility systems. Delegates will learn
about the types of integrated data and applicable
software applications. And individual case studies
will provide information about challenges,
accomplishments and lessons learned. 

Chair: Becky Lorentz

New in 2003
When the enhanced sessions conclude, be sure to take advantage of extended exhibit hours Wednesday from 10 a.m. to 1 p.m.

This final day of technology reviews and networking provides you with an even greater ability to gather the advice and

insight you need to develop cutting-edge programs at your utility.

E x t r e m e
C o n d i t i o n

P r o t e c t i v e   
A p p a r e l

Hi-Risk 

Utili-GardTMand Arc-GardTM rainwear 
from Ranpro offer the protection that 
electrical workers need, no matter what 
the job hazard.
These suits, designed specifically for the
electrical utility market are rugged and 
watertight. They are designed to ensure 
that workers are comfortable in extreme 
work environments.

Ranpro Inc.
P.O. Box 430 
Simcoe, Ontario N3Y 4L6
Tel: (519) 426-1094
Fax: (519) 426-5313
E-mail: ranpro@ranpro.com
www.ranpro.com   

Rainwear
ASTM F1891 

Arc and Flame Resistant 
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AMRAAMRA
Exhibitors

COMPANY BOOTH

Advanced AMR Technologies LLC . . . . . . . . . . . . . .412
AMCO Automated Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . .919
AMCO Water Metering Systems Inc.  . . . . . . . .641
AMR Concepts Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1039
AMRA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .109
Automation Solutions Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .817
Badger Meter Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .139
BLP Components  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .605
CABA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .218
Cannon Technologies Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .119
Caprock Mfg. Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .405
Chartwell Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .819
Comverge Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .339
Continental Utility Solutions Inc. . . . . . . . . . . . . . . . . . .202
Data Comm for Business Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . .203
Datamatic Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1019
dataVoice International  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .821
DFW Plastics Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .243
Ekstrom Industries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .936
Electric Energy T&D Magazine  . . . . . . . . . . . . . . . . . . . . . .502
Elster Electricity, LLC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .317
Enerwise Global Technologies Inc. . . . . . . . . . . . . . . .121
Hart’s Energy Markets magazine . . . . . . . . . . . . . . . . . .803
Helicomm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .805
Hersey Meters Co. Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .401, 500
Hexagram Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .809
Hughes Supply Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .920
Hunt Technologies Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .301
IMServ Field Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .205
IMServ Meter Data Services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .640
Info Energy Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904
Invensys Metering Systems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1013
Itron Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .326
Landis+Gyr Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .737
Locate Technologies Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .204
Marwell Corp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .504
Master Meter Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .133
Maxell Corp. of America  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .103
McGuard Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .501
MeterSmart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .437
Metretek Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .600
Microtex Electronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .217
Motorola Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .311
Neptune Technology Group Inc.  . . . . . . . . . . . . . . . . . . .209
NERTEC Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1007
Northrop Grumman IT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .403
Olameter Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .439
Pipeline & Gas Journal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .603
Platts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .702
Public Utilities Reports Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .302
Radix Corp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .101
RAMAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .127
RIO Tronics Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .837
Saft America Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .239
Schlumberger Electricity Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . .503
SchlumbergerSema  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1027
Schweitzer Engineering Laboratories Inc.221
Scope Services Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .815
Silver Spring Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .701
Skytel Telemetry Services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .304
SpeedRead Technologies Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . .241
Spintelligent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .219
Stark North America Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .313
StatSignal Systems Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .741, 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .743, 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .840, 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .842

COMPANY BOOTH

Tadiran Batteries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .538
Tantalus Systems Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .201, 300
Telenetics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .200
Tru-Check Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .338
TWACS by DCSI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .827
uData Net . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .340

COMPANY BOOTH

United Telecom Council  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .902
Utility Automation magazine . . . . . . . . . . . . . . . . . . . . . . . . . .105
Utility Finance Group  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .914
Vitzrocell Co. Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1033, 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1035
VSI Metering Services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .637
Xeno Energy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .220
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French fur trapper named Pierre
LaClede founded St. Louis in
1764 as a trading post on the

west bank of the Mississippi River. Soon
the village became a center of commerce
with furs as the main source of exchange
for goods. Today, elements of Old St.
Louis remain at Laclede's Landing, a
quick MetroLink ride away from the
symposium headquarters hotel. The
nine-block area features some of the most
unique restaurants and sidewalk cafes in
St. Louis. Experience the charm of
cobblestone streets and century-old brick
and cast-iron facade buildings, browse
through specialty shops, and enjoy live
music and entertainment in the evenings.

Also nearby is the Gateway Arch, situa-
ted in Jefferson National Expansion
Memorial Park. At 630 feet, the Arch is
the United States’ tallest manmade
monument. Watch a giant-screen docu-
mentary film about its construction, visit
the museum and shops, and take the
Journey To The Top — the tram experi-
ence that blasts you to the past before
lifting you to the apex of the Arch. At
night, horse drawn carriages and live
music add to the downtown atmosphere. 

Other activities within the city include
sightseeing excursions and gaming boats
— and within a two-hour drive you can
dive in a mine, see the past come to life in
historic towns and villages, tour Mark
Twain's boyhood home, pay homage at
Abraham Lincoln's final resting place,
learn about the region's French colonial
heritage, explore enormous caves, canoe
on clear rivers and sample Missouri's
award-winning wines.  ❋

For more information, visit: 
• www.explorestlouis.com
• www.americascenter.org
• stlouis.cardinals.mlb.com
• www.edwardjonesdome.org

• www.slcvc.com
• www.fodors.com 

(select “United States” and “St. Louis” 
from the pull-down 

AMRAAMRA
Explore St. Louis and its French Colonial Heritage
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Metering Equipment Showcase Section

Elster Electricity Announces EnergyAxis®

System with New Intelligent Two-Way Communications

For more information
on Elster’s new
EnergyAxis System
with intelligent two-way
communications,
call us today or visit
our web site.

In today’s highly competitive global arena, the utility industry
faces challenges and opportunities never seen before.
Change has become constant, with innovation the standard

rather than the exception. Reducing costs, enhancing customer
service, and improving operational efficiencies are business
strategies common to every company looking to remain 
competitive and operate profitably.

As a world-class provider of electricity metering products,
communication solutions, and metering automation systems,
Elster Electricity is a company aggressively pursuing those
challenges. According to Ronald B. Via, vice president of sales
and marketing, "Our goal is to increase customer revenues
through innovative solutions and reduce costs through stream-
lined operational strategies. The introduction of our EnergyAxis
System represents a major advance in network metering
communications and extends beyond typical automated meter
reading solutions. It reflects our continued commitment to these
goals and enables our customers to compete effectively in a
changing environment."

The Power of 
Two-Way Communications
Built on 900 MHz unlicensed radio communications technology,
the EnergyAxis System’s new, fully automated, intelligent two-
way communications makes on-request meter reads and server-
initiated commands a reality. Its powerful two-way communica-
tions, coupled with Elster’s new electronic single phase REX™

meter, enables utilities not only to read meters, but to change
energy, demand, or time-of-use rates as needed, as well as start
or stop load profile interval recording, or initiate a service discon-
nect. To further enhance a utility’s customer service capabilities,
the system can automatically receive neighborhood power
outage or restoration data, local voltage conditions, outage
counts and other information.

Engineered for optimum flexibility and functionality, the
EnergyAxis System supports targeted deployments of hundreds
or thousands of meters, up to full-scale multi-million point
installations. Its flexible two-way communications architecture
assures greater wireless coverage through the implementation
of a mesh network in which individual REX meters can function
as repeaters. Since each meter can be designated to receive
and transmit messages from other meters, the EnergyAxis
System works in areas where obstacles may exist.

Meter Readings When 
and Where You Need Them
Locked gates, unleashed pets, or indoor meters all reduce
operational efficiencies, drive up metering costs, and reduce
revenues. With the EnergyAxis System, these barriers as well as
associated problems of estimated bills or rescheduled meter
reads are eliminated. High turnover areas, like apartment
complexes, universities, and military housing, represent costly

service areas, requiring repeated trips to obtain move-in and
move-out meter reads, or to provide disconnect and reconnect
services. The on-request reading function and the remote
operation of Elster’s optional disconnect switch improves the
utility’s ability to connect or disconnect service reducing opera-
tional costs and improving customer service.

Rapid Change Requires 
Intelligent Metering Products
“With the utility industry experiencing unprecedented change,
market pressures have made sophisticated pricing methods for
electricity a growing necessity. Our system has been built with
advanced features that offer utilities optimum metering and
billing flexibility for addressing these issues,” says Garry January,
Elster Electricity’s residential meter product manager.

At the heart of the system is Elster’s new single phase, residen-
tial electronic REX meter with built-in EnergyAxis System
communications. Innovative in design and multi-tasking in func-
tion, the REX meter provides highly accurate kWh consumption,
kW demand, time-of-use metering, critical tier pricing, and load
profile interval data, all on command. These features reduce
costly site visits and eliminate the need for new metering hard-
ware. Utilities can adjust prices daily, a distinct advantage during
peak energy demand periods.

The unique design of the REX meter and the intelligent two-way
network architecture, enables meter self-registration within the
network for true "plug-and go" capability. This feature eliminates
the need for on-site programming, making installation and
operation both easy and economical. Once installed, each meter
automatically registers with the network. Should local conditions
change, meters reregister via alternate network paths.

The communications network of the EnergyAxis System utilizes
two-way spread spectrum frequency-hopping technology to
provide secure, reliable communications between meters and
collectors. This technology enables individual meters to be
designated as repeaters, creating a dynamic path that optimizes
signal strength and maximizes communication distances.
Communication distances between meters and collectors are
increased, and the number of collectors required is dramatically
reduced, improving system economics. The system architecture
uses Elster’s A3 ALPHA® meter as the host for local data
collection from the REX™ meter, making collector installations
simple while reducing costs.

Discover
the value
of the 
diamond
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New Mesh-Based
Technology Makes
Mass Market AMR
Economically
Feasible

The question has never been about the potential 
benefits of AMR, such as more accurate and timely billing,
better customer service, improved energy and operational
efficiency, and even the much-talked-about “gateway into
the home” possibilities.

Rather, the question has been—How do utilities
extend their AMR networks to the mass market with a
technology that’s not cost-prohibitive?

Now there is an answer called Advanced Data
Infrastructure™ (ADI) from Landis+Gyr, leaders in advanced
metering solutions, and StatSignal Systems, pioneers of 
two-way mesh AMR communications technology.

ADI offers a host of unique feature advantages, but
the most revolutionary is the intelligence of the dynamic,
meter-to-meter communication capabilities that make for
low infrastructure, installation and maintenance costs. 

Each device in StatSignal’s patented mesh wireless
network acts as a repeater, relaying traffic for every other
device, delivering it to the nearest AiNODE™,  which is 
a secured bridge to the Internet. This unique multiple 
routing offers non-line-of-sight connectivity to the AiNODE, 
eliminating the need for overlapping towers and extensive
redundant system design. 

Furthermore, self-initializing meters, device memo-
rization of available communications paths, prioritization
of communication paths by signal strength, remote access
for operation and maintenance, and fully and remotely
upgradable LAN software, all dramatically reduce system
installation, operations and maintenance costs.

“ADI is one of the most innovative wireless communica-
tions applications to hit the AMR market in quite some time,”
said Richard Mora, President and CEO of Landis+Gyr. “Not
only will ADI facilitate online, real-time energy usage infor-
mation, but it will offer a springboard to a world of other
value-added applications beyond AMR.”

Finally, with ADI, utilities can drive value to their 
customers, increase ROI and improve profitability.

For more information about ADI, Landis+Gyr’s meter
models specifically designed for AMR technologies or
StatSignal’s patented mesh network, contact— 

Landis+Gyr Inc.
2800 Duncan Road
Lafayette, Indiana 47904

800-LANDIS-6
www.landisgyr.us

Introducing Advanced Data
InfrastructureTM (ADI) from Landis+Gyr
and StatSignal Systems.

This is not your typical AMR network.

Rather, ADI is a mesh-based, complete
end-to-end network, featuring Landis+Gyr’s
advanced metering technologies and
StatSignal’s dynamic meter-to-meter
communications technology, enabling
non-line-of-sight connectivity to make
sure you’re always in touch.

With ADI, you can finally realize 
the potential of mass-market AMR,
e-monitoring, load control and other
value-added possibilities . . . all with
lower infrastructure and operating costs!

It’s a more direct route to tomorrow
that’s available today.

Call 800-LANDIS-6
The clear route to better customer
connections isn’t always straight, but
it’s never been more straightforward.

The Clear Route 
to Better Customer Connections

2800 Duncan Road
Lafayette, IN 47904

. . . beyond Measure



Yes, it’s here—a solid-state kWh-only
meter designed with reliability, savings
and AMR in mind. The FOCUS™ meter
from Landis+Gyr offers an economical
platform for mass-market AMR tech-
nologies of today . . . and tomorrow.

Optical meter reconfiguration through
the cover is just one of many product
features that help utilities save time
and money. Utilities can select from
displayable positive, negative, net and
added (security) kWh metrics. They can
also change the displayed information,
order and digits. A field-proven digital
multiplication measurement technique

ensures long-term accuracy and stability.
And, direct readings are available from
the on-board meter multiplier. These
features, combined with a single circuit-
board design make the FOCUS meter an
ideal platform for modular or integrated
AMR communications or for a KYZ-option
output board.

Call 800-LANDIS-6
to receive more information about 
the FOCUS meter—
the clear platform 
of choice for AMR.

Finally, Seeing Is Believing

. . . beyond Measure

The Future Is 
Coming Into FOCUS
Landis+Gyr Introduces 
the Ideal Meter for AMR

Ever since last February when metering systems innova-
tor Landis+Gyr announced its intentions to develop the new
FOCUS ™ meter—an economical, solid-state, kWh-only
meter specifically designed for AMR—industry anticipation
has been pretty fierce.

Now Landis+Gyr is ready to fulfill initial orders, and
the electric utility market finally has a cost-effective meter-
ing solution that will help make mass-market residential
AMR a realistic goal.

“We incorporated unique features into the FOCUS
meter that will save our customers significant time and
money,” said Hassan Ali, General Manager of Landis+Gyr’s
U.S. digital business. “In development, we also kept an eye
on advances in AMR, so with FOCUS, customers will be
investing in technology today that will help them build for
the future.” 

The FOCUS meter houses a single circuit-board
design—mounted in the front of the meter—that allows
room for modular AMR communications, a KYZ-option
output board or integrated (shared circuit board) 
AMR solutions.

Given such broad compatibility, Landis+Gyr has
already formed a series of strategic alliances with several
different leading residential AMR technology providers 
that want to use the FOCUS meter as a vehicle.

In terms of field operations, the FOCUS meter’s most
intriguing attribute is that it facilitates optical reconfigura-
tion through the meter’s cover, which allows operators to
select from displayable positive, negative, net and added
(security) kWh metrics. 

Likewise, operators can change the displayed infor-
mation, order and digits, as well as preset or reset kWh,
adjust calibrations, take direct readings from the on-board
meter multiplier and more. 

The FOCUS meter, designed for a 15+ year life, also
features a field-proven digital multiplication measurement
technique that ensures more accuracy and stability over time. 

For more information about the revolutionary new FOCUS
meter, or some of the advanced and completely new AMR
technologies it will carry in the very near future, 
contact—

Landis+Gyr Inc.
2800 Duncan Road
Lafayette, Indiana 47904

800-LANDIS-6
www.landisgyr.us

2800 Duncan Road
Lafayette, IN 47904
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Metering Equipment Showcase Section

Hunt 
Technologies, Inc.

HH
unt Technologies, Inc. is committed to
providing the most reliable, cost-effec-
tive endpoint information system to 
utilities worldwide. Hunt’s products are

power line carrier based communication systems that
deliver endpoint specific data necessary to conduct
comprehensive customer analysis, as well as system
wide information and command control.

Employing Hunt systems allows utilities to monitor
and control their distribution system at the macro level,
yet still enhances individual endpoint management to
ensure the optimization of both the electrical system
and customer service initiatives. EPIC™ — End Point
Information & Control — provides utilities with a
choice of a one-way Turtle® System, a bi-directional
TS2 System, or a combination of the two. This allows
utilities the flexibility to deploy the system that best
meets their particular objectives.

Patented Technology — At the heart of the EPIC
solution is patented Ultra Narrow Bandwidth power
line carrier technology. Unique to this technology, is its
ability to provide a constant and continuous connection
to each and every endpoint. This Always Connected,
Always On™ technology allows utilities to be connec-
ted to their customers all of the time.

Utilities can collect detailed usage data, receive auto-
matic outage detection notification and gather system
coincident data. In addition, this Always On connec-
tion facilitates the control of remote service discon-
nect/reconnect and load control operations.

The beauty of the system involves the use of the utili-
ty’s existing infrastructure. There is no need to use
additional line conditioning equipment. The system
includes simple to install endpoint devices that transmit
and receive data continuously over the power line. The
substation equipment collects and stores the data trans-
mitted by the endpoints. In addition, the substation also
contains the coupling equipment needed to send mes-
sages downstream.

Enterprise-wide Power — All data collected in
the system is available for enterprise wide use via its
browser based Command Center™ software applica-
tion. A dashboard based health monitor allows utility
personnel to monitor the operation of the system.
System anomalies are presented to the user in a format
that is easy to identify and integrate into operations. 

Customer friendly reports deliver information relevant
to utilities day-to-day operations. The data collected at
the substation is relayed to the utility and stored in an
SQL database where it is available for use by all disci-
plines within an organization. Its standard format
allows for its use in billing services, distribution system
maintenance, customer services, and outage manage-
ment.

EPIC has a proven reputation for quality, durability
and reliability. It provides a sophisticated solution to
meet the return on investment criteria established by
utilities. To date, more than 2.5 million endpoints are
deployed at over 400 utilities, collecting usage data,
outage information and controlling energy flow. To find
out more about Hunt Technologies, please visit
www.turtletech.com.
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Always Connected,

Always On

This is not just one blip. Hunt Technologies’ exclusive EPIC™ —
End Point Information & Control — solution and Always On™

technology delivers constant communication with each and every
endpoint in your distribution system. In addition to gathering
precise meter reads, you can now do much more: 

• Implement automatic real time outage detection and 
restoration notification 

• Secure a comprehensive view of your distribution network 
with on-demand requests for coincident data, load profiling
information and distribution performance indicators

• Execute and verify real time control operations with remote
connect, remote disconnect and load control

• Deliver comprehensive customer 
service with access to detailed usage 
data, Time of Use provisions and reduced service outage time 

• Energize your bottom line and your overall utility performance

It’s simple; either you have the only solution that can provide 
a meter read and a continuous, detailed view of your entire
distribution system simultaneously, or you’re not even on the radar. 

Contact us today at 800-926-6254 
or visit www.turtletech.com 

Delivering an AMR solution that tracks customer 
contacts continuously and simultaneously.



The intent of LCRA’s Key Account Program is
energy education through access to interval data—the
tool that provides the load shapes and energy use pat-
terns that help consumers understand their electric bills.
While LCRA and its utility customers use this data to
educate their consumers, they have derived a second
benefit from the Key Account Program—improved
meter management and detecting service problems.

LCRA offers data collection and metering support
services through two Texas-based contractors —
MeterSmart Services™ (formerly Utility Data Resources,
Inc.) of Arlington and Texas Meter and Device (TMD)
of Waco. Since its inception in 2000, this arrangement
has grown into a partnership among LCRA,
MeterSmart, and TMD. Funding is coordinated under
LCRA’s energy services program called TexasWi$e™. By
participating in TexasWi$e, the distribution companies
can select the level of support they want from a menu of
metering and data collection services, all for the cost of
only a few dollars on their monthly wholesale power
bills.  

Catching Damage Early
The effects of one unusual winter storm in Brenham,

Texas on the last day of 2002 illustrate the workings of
this new partnership. Summer-like violent lightning and
thunder accompanied the driving rain in that late
December storm. The next working day, January 2,
2003, MeterSmart’s Norma Jackson reviewed her
morning’s meter readings. She reads approximately 300
meters daily for Brenham and the 31 other utilities that
take advantage of the Key Accounts Program. Looking
over the reports from her MV-90 system (Figure 1), she
saw that data from a number of meters in Brenham was
out of whack. With a few phone calls and e-mails,
Jackson set in motion the diagnosis and repair of the
problems she detected.  

By the time the meter technicians had completed
their field work, they found that eight of Brenham’s 26
major accounts had suffered damaged or destroyed
meters or current transformers or both (Figure 2). All
were repaired in time for the January billing cycle,
ensuring that Brenham had accurate and timely data for
its biggest customers.

Brenham meter technician Davin Jezierski finds
daily meter readings useful in other ways. Before those
26 meters were read remotely by telephone, he’d hustled
to collect billing data manually one day each month. He
then spent the following two days pulling reports from
his readings, then culling through them for the data he
put into the billing system. Outages posed a particular
problem. “One time, a meter went out the day after I’d
read it, so I had to estimate a whole month’s data on that
customer,” says Jezierski. 

He explained that before meters were read remotely,
he would estimate a customer’s energy use from histori-
cal energy and demand records but without interval
data. Now instead of Jezierski’s spending three days put-
ting together the bills for his major accounts,
MeterSmart collects the data and ships it to LCRA for
billing. Jackson fills in any missing intervals using utili-
ty standard verification and editing protocols, saving
Jezierski and others from having to do it manually. The
early detection of meter failures makes his work easier.
“The best part of this program is the night time reads
when I find out the next day if there’s a problem,” says
Jezierski.

Both he and Brenham profit also from finding the
annual meter testing LCRA offers through its contract
with TMD. Especially useful, Jezierski said, is catching
failed current transformers (CTs). When a CT no longer
works on one leg of three-phase service, the meter can’t
record all the power a customer uses. The bill is inaccu-
rately lower, costing the municipal utility money until it
discovers the error. After the CT is replaced, the bill goes
up, and the utility has to explain to the customer that its
measurement systems weren’t accurate.  

Meter accuracy is critical. “Everything stems from
that meter working properly. That’s our foundation, it’s
our measuring system,” states Deena Locklear, who
manages billing for Cap Rock Electric’s McCulloch
Division in Brady, Texas, an early participant in the
LCRA project. Her utility depends on the TMD service,
as she says, “We’re pretty limited on the resources
available to us, and they’re very good.”  

Advanced Metering Advanced Metering 
and Interand Internet-Based Data —net-Based Data —
New Partnership Helps Central Texas Public Power
Utility uses real-time energy data to educate consumers, 
improve meter management and detect service problems  

By: 
Tom Knutsen
Energy Consultant
Customer and Energy Services
Lower Colorado River Authority
tknutsen@lcra.org

Daily meter readings,

metered data posted daily

to secure websites,

annual meter inspections,

quick diagnosis of meter-

ing problems and coordi-

nation of meter repair—

these are the backbone

services of the Lower

Colorado River Authority’s

(LCRA) support for its

customers’ major

accounts. As public utili-

ties, the LCRA and its

customer base, nine rural

electric cooperatives and

33 municipal utilities, are

not subject to the competi-

tive retail electric market

in Texas. Deregulation,

however, has forced

LCRA to prepare for a

changed market. 
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Origins of the Partnership
The combination of the MeterSmart/TMD partnership came about in

2000 after LCRA concluded that its regulated transmission group, which
had included meter services for its wholesale customers and meter reading
for a number of their customers, could no longer deal with any retail
consumers. It phased out its consumer-level metering work and looked
around for an outsider to read the retail meters. The solution was to
outsource the meter work to TMD and the data translation support to
MeterSmart. Over three years, this arrangement has grown into a partner-
ship that LCRA customers find beneficial. 

The range of services supports those distribution entities that can do
most of their meter work alone and enables smaller ones to rely entirely on
TMD’s shop. TMD installs advanced meters with interval data recorders on
accounts identified by the co-op or municipal staff. Each installation
includes a full check of the meter service equipment, verification of the accu-
racy of CTs and meter multipliers, and an annual check. Included in the
full-service package is a guarantee for replacing broken meters at no cost, a
benefit to a municipality like Brenham that saw two recorders worth almost
a thousand dollars each die in one storm. MeterSmart works with the field
technicians at the time of installation to set up the meter’s formal record in
MV-90 and then reads the meters daily. It posts daily reads to secure websites
for each distribution company and consumer. 

Data on the Web—Applications
Utility staffs find several uses for the web-based data. Locklear depends

on the web postings both for billing and customer service. She’s had
MeterSmart reading her three largest customers’ meters and posting the data
daily to the utility’s website. “I get the information right off the Internet and
bill them like that,” she said. Doing it that way saves her staff a lot of time.
Cap Rock also uses the web presentation to assist it with customer concerns.
Not long after MeterSmart began its web posting, Cap Rock’s field supervi-
sor got a call from one customer who’d complained about an outage over a
weekend. While Cap Rock couldn’t see the down time in any of its records,
it could pull the load curve from the web and see when the service failed and
resumed. As Locklear explains, “It lets us see what our customers are doing
and when they’re doing it.”

Figure 2
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Not only have customers seen the benefits of daily monitoring of their
retail accounts, so also has LCRA (Figure 3). As a wholesaler, LCRA delivers
power to substations where the distribution companies take ownership of
electricity after it is stepped down from transmission to distribution voltage.
LCRA meters and bills at that exchange point, and billing takes place on the
25th of each month. Recently on billing day, the billing system flagged a
discrepancy at one of the substations providing power to Cap Rock Electric.
Two of its major accounts drawing power from that substation are metered
in the LCRA program. The problem the billing system detected was that the
sum of the plants’ energy for the billing period was greater than the energy
measured at the substation.  

Because the meter for one plant had failed and been replaced that
month, the original assumption was that the estimated data for the outage
was too high. Billing and customer service staff at LCRA undertook an
inquiry into the load history. What they found was that the substation’s peak
demand for the month was much lower than normal. The load curve had
remained constant, so the LCRA Data Translation group that reads and
examines substation data on a daily basis had not noticed the lower peak.
Working in partnership, LCRA and MeterSmart re-examined the data and
discovered that the substation’s load appeared to have dropped about a third
late in the billing month. The next day one of one of LCRA’s substation
metering specialists found that the current transformer for one phase of the
substation meter had cracked. LCRA estimated the few days’ missing data
and sent Cap Rock an accurate bill. The cooperative effort averted the loss
of measuring millions of kilowatt-hours before an annual meter inspection
would have found the failed CT. Further, neither LCRA nor Cap Rock had
to deal with billing a customer for a corrected read that would have cost the
customer more money.  

End-use consumers use the web data, too. Peter Koestler is the engineer
responsible for managing energy at the Spoetzl Brewery in Shiner, Texas, a
municipal utility that uses the full meter and data collection package offered
under TexasWi$e. MeterSmart reads the meters at Spoetzl, whose Shiner
Bock beer is a regional favorite, and posts the data to Spoetzl’s secure web
site. “We download the raw data and create graphic representations accor-
ding to our production schedule,” Koestler explained. “We’re trying to find
out what happened at the time we see an energy peak, to understand it and
see if it makes sense to adjust what we can do to avoid the peak.” Brewing
beer, of course, takes precedence in his work, but Koestler pointed out,
“We’re always exploring cost savings, and the tools we get from LCRA are a
great source of information.”

Figure 3
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The Meter —
Point of Convergence

Comments like those above perfectly charac-
terize the original intent of LCRA’s Key Accounts
effort—to provide customer education through
web-based presentation of real-time interval data.
Through Shiner and LCRA, seeing his data on
the web whenever desired enables Koestler, and
scores of consumers like him, to make timely
decisions based on up-to-date energy informa-
tion. However, no one foresaw the benefits
emerging from the distribution and transmission
management applications of the daily meter
reading process. Truly, the cash register of the
electric utility industry is the meter itself.
Interviewing it on a daily basis not only provides
a useful way to build customer energy awareness,
but also transforms the meter into a valuable
witness for early detection of system problems,
thus preventing or minimizing potential revenue
loss.   ■

About the Author:
Tom Knutsen is an energy services consultant for

the Lower Colorado River Authority (LCRA) in
Austin, Texas.  He and a co-worker share responsi-
bility for the meter and communications infrastruc-
ture, data collection, and billing data delivery for
key end-use consumers served by LCRA’s wholesale
customers. LCRA is helping its customers prepare for
the deregulated, retail, electric market in Texas by
educating their principal consumers on electric
pricing and services. Knutsen has worked at LCRA
since 1981 in various capacities involving residen-
tial demand-side management, industrial load
management, DSM evaluation, end-use consumer
pricing, and customer service. Before LCRA, he
spent five years as a beat reporter for daily news-
papers. He holds an A.B. in history from Yale
College and an M.A. in communication from the
University of Texas at Austin. 

Captions:

Figure 1: MeterSmart’s Rusty McCloud and
Norma Jackson oversee the company’s MV-90
data translation servers.

Figure 2: TMD technician Mike Lewis
programs a meter while calling MeterSmart
Services to configure the meter in MV-90.

Figure 3: MeterSmart’s PowerPrice™ Web
shows meter data collected as recently as the
previous day. It is easy to access and manipulate,
and stays current. Shown here is a graphic
display of the weekly energy usage at LCRA’s
Austin, Texas office. 
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As a result, utility business processes driven by
events that occur at customer facilities or on the
distribution network, suffer. 

For instance, a major C&I utility customer
experiences a power interruption that causes an
expensive interruption to their manufacturing
process. When this customer turns to the utility
for an explanation, the utility may lack data to
locate the source and resolve the problem. In fact,
it typically takes 2-16 weeks to research and
understand the customer’s problem, very expen-
sive and frustrating to both the utility and the
customer. 

Even when there is a complete power outage,
the utility typically does not know until a cus-
tomer calls the utility! Today’s technologically
savvy customer finds it astonishing that the utility
does not have continuous knowledge of the status
of the T&D network - one of its primary and
most expensive assets.

Many other utility business areas also require
grid data to function: operations engineers need
to locate and diagnose grid faults; senior manage-
ment requires real-time impact reports on the
effects of storms; operations engineers need
historical reliability data for specific distribution
feeders; and planning engineers want baseline
reliability data for different regions in a service
territory

Operating without grid information, utilities
commonly experience an increased frequency and
duration of outages, inefficient responses to
problems on the grid, less than optimal reliability
levels, and dissatisfied customers. 

Using currently available systems for such
information is very limited, and prohibitively
expensive. Security and control issues prevent
most utilities from providing real-time access to
their SCADA or financial systems. Further, the
high cost of SCADA monitoring and complexity
of implementing fully featured and functioning

By: 
Dr. Deepak Divan 
Fellow IEEE
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AMR systems, has made it impractical to extend
the monitoring to the distribution grid and
feeders. 

Clearly, there is a need for a solution that
provides real-time situational awareness and
knowledge of the T&D network at an affordable
price. 

Recent technology advances in low cost
microprocessors, communications, powerful
database systems, and the internet can be
harnessed to provide a secure and cost-effective
24x7 real-time grid information resource for the
utility. 

New value streams, such as notification by
email, pager, or phone of major grid events, and
immediate, web-based access to detailed infor-
mation on these events can dramatically enhance
the utility’s response to service disruptions. The
ability to view and analyze power quality distur-
bances remotely and in real-time, can improve
the utility’s ability to effectively manage their
support for their C&I customers. 

Access to information on event details,
including waveforms and RMS voltage data asso-
ciated with the events, can provide root cause
analysis and diagnosis, fast location of faults and
the possibility of preventing major failures
through early intervention. 

Finally, the database associated with the grid
information resource can provide valuable
benchmarking, reliability performance assess-
ment, and can enable new service level agree-
ments with customers based on a differentiated
level of quality and reliability. 

Utilities clearly need to have better know-
ledge (and thus control) of the T&D network.
The ability to reduce the amount of time needed
to support a major C&I customer from 2-16
weeks to under an hour can dramatically enhance
the level of customer satisfaction, increasing
customer loyalty and opening up avenues for
new revenue streams from these existing
customers. 

From a strategic perspective, improving
operations and asset utilization while reducing
costs and creating new revenue streams, is
absolutely key to sustaining and enhancing a
utility’s competitive position. A proactive move
towards realizing a 24x7 grid information
resource is clearly one that will pay rich divi-
dends.

These new capabilities, made possible by
significant technological advance coupled
with cost reductions, are already helping
utilities to-

• Reduce frequency and duration of outage – 
improved system reliability

• Improve SAIDI, SAIFI and CAIDI indices – 
increased revenue potential

• Improve efficacy of work crews and operations  
engineering – reduced cost

• Improve customer management – enhanced 
customer satisfaction   ■

About the Author
Dr. Deepak Divan, Fellow IEEE, is Chairman,
Founder & CTO of SoftSwitching Technologies, a
leader in the power technology market. Their 
I-Grid® system offers a web-based real-time
power monitoring system that is the basis for a
grid information resource that can operate alone or
interface with OMS systems. Their Dynamic Sag
Corrector® (DySC®) product offers industrial
manufacturers and OEM’s the ability to eliminate
the leading source of unscheduled process or equip-
ment downtime – poor power quality and reliabi-
lity. He can be reached at 608-662-7200 or 
ddivan@softswitch.com
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Calisto* is a highly accurate IED (Intelligent Electronic Device) 
designed to detect incipient faults and to monitor moisture 
content in critical oil-filled transformers.

C A L I S T O D E T E C T S

transformer faults at their earliest stages.
Calisto detects, tracks and reports on hydrogen levels. Hydrogen
is produced in all transformer faults and is the key to 
detection of incipient faults.

C A L I S T O M O N I T O R S

insulation integrity, continuously. Moisture build-up can lead to serious paper/oil
insulation deterioration. Calisto continuously monitors the evolution of dissolved
water allowing you to assess insulation integrity continuously.

C A L I S T O G U A R A N T E E S

that developing incipient faults and moisture build-up will be closely monitored 
thus reducing the possibilities of catastrophic failure.

*Calisto is a new version of Morgan Schaffer Systems' AMS-500 Plus, and meets or exceeds all its specifications.

C
irc

le
 1

74
 o

n 
R

ea
de

r 
S

er
vi

ce
 C

ar
d



Circle 196 on Reader Service Card



Circle 179 on Reader Service Card



49Electric Energy T&D Magazine  –  September-October 2003 Issue

Blazing TBlazing Trails in Enerrails in Energy gy 
Delivery and ServicesDelivery and Services

Conference: September 7-12, 2003

Exposition: September 8-10, 2003

Dallas Convention Center • Dallas, TDallas Convention Center • Dallas, Texasexas

Dis-Tran is the premier supplier and designer of high voltage
substations and transmission projects through 765 kV. 

Dis-Tran offers:
engineering, project management, procurement,
and manufacturing services for coordinating and

supplying materials, support structures and
transmission towers for the utility markets

Committed to the Utility Industry!Committed to the Utility Industry!

DIS-TRAN
4725 Hwy 28 E, Pineville, Louisiana 71360
Tel.: (318) 448-0274 • Fax: (318) 445-7240
Web Site: www.distran.com

Circle 151 on Reader Service Card



50 Electric Energy T&D Magazine  –  September-October 2003 Issue



51Electric Energy T&D Magazine  –  September-October 2003 Issue



52 Electric Energy T&D Magazine  –  September-October 2003 Issue

Company Booth

3M Electrical Products  . . . . . . . . . . . . . . . .3247
ABB Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1817
Action Manufacturing  . . . . . . . . . . . . . . . . .812
Advanced Control Systems  . . . . . . . . . .418
Advanced Power Technologies  . . . . .1313
Advanced Test Equipment 
Rentals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2946
Advantica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909
Adwel International Limited . . . . . . . .805
AECI Specialty Transformer  . . . . . . . .515
AEI Cables Limited  . . . . . . . . . . . . . . . . . . . . .346
AEMC Corporation  . . . . . . . . . . . . . . . . . . . .3143
Aerotec, LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .707
Akron Porcelain & Plastics Co. . . . .1042
Alcan Cable  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .425
Alcoa Conductor Accessories  . . . . . . .1511
Algonquin Industies . . . . . . . . . . . . . . . . . . . . .4127
All-Pro Fasteners, Inc. . . . . . . . . . . . . . . . . . .145
Almetek Industries . . . . . . . . . . . . . . . . . . . . . . .134
Alpha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .912
ALSTOM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2718
Aluma-Form/Dixie  . . . . . . . . . . . . . . . . . . . . . .3113
America Asia Group Co. . . . . . . . . . . . . . .342
American Connectors, Inc.  . . . . . . . . . .242
American Electric Lighting  . . . . . . . . . .3804
American Polywater Corporation .3704
American Superconductor  . . . . . . . . . . .2543
Ametek  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3711
Amistad Fiberglass Company Inc.2313
Amveco Magnetics, Inc.  . . . . . . . . . . . . . .1106
ANHELCO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3924
Aqua-Tronics, Inc.  . . . . . . . . . . . . . . . . . . . . . . .1104
Arbiter Systems, Inc. . . . . . . . . . . . . . . . . . . . .1409
Arch Wood Protection, Inc.  . . . . . . . . .320
Arnco Corporation  . . . . . . . . . . . . . . . . . . . . . .1034
ASPEN, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3248
Assemblage Paro Inc.  . . . . . . . . . . . . . . . . . . .2535
Avox Technologies, Inc.  . . . . . . . . . . . . . . .1322
Barkman Concrete Ltd., 
Con-Duct  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1418
Baron USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2655
Basler Electric Company . . . . . . . . . . . . . .3435
Beckwith Electric  . . . . . . . . . . . . . . . . . . . . . . . . .3122
Beijing Creative Distribution
Automation Co., Ltd.  . . . . . . . . . . . . . . . . . .3051
Bekaert Corporation  . . . . . . . . . . . . . . . . . . . .135
Benning Power Electronics  . . . . . . . . . .756
Best Transformers  . . . . . . . . . . . . . . . . . . . . . . . .3624
Beta Engineering  . . . . . . . . . . . . . . . . . . . . . . . . .1323
Bird Safe, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3604
Birmingham Fastener Mfg  . . . . . . . . . . .214
Black & Veatch . . . . . . . . . . . . . . . . . . . . . . . . . . . .918
BMK Corporation  . . . . . . . . . . . . . . . . . . . . . . .1229
BPC International, Inc.  . . . . . . . . . . . . . . .553
BR TECHNOLOGIES . . . . . . . . . . . . . . .2644
Brooks Manufacturing Company 2626
Brugg Cables, LLC  . . . . . . . . . . . . . . . . . . . . . .806
Burns & McDonnell  . . . . . . . . . . . . . . . . . . .1616

Company Booth

C&D Industries Company Ltd.?  .613
C-K Composites  . . . . . . . . . . . . . . . . . . . . . . . . . .3926
CAB  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3829
Cable Technology 
Laboratories, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . .1510
Caldwell Marine International  . . . . .1456
Canada Power Products Corp.  . . . . .2912
Cannon Technologies  . . . . . . . . . . . . . . . . . .1705
Carson Industries LLC  . . . . . . . . . . . . . . . .216
Carte International Inc.  . . . . . . . . . . . . . . .3623
CDR Systems Corporation . . . . . . . . . .404
CEDASPE spa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .126
Central Moloney, Inc. . . . . . . . . . . . . . . . . . .734
Ceramics GmbH  . . . . . . . . . . . . . . . . . . . . . . . . .1550
CGI CYME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2649
Christie Digital Systems . . . . . . . . . . . . . . .3919
Chung Hsin Electric & Machinery
Mfg. Corp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3719
Circuit Breaker Sales . . . . . . . . . . . . . . . . . . . .4140
Clark Corporation  . . . . . . . . . . . . . . . . . . . . . . .1035
CMC/ESP Utility Products  . . . . . . . . .138
Coates Field Service Inc.  . . . . . . . . . . . . . .247
Cobre Electrolitico . . . . . . . . . . . . . . . . . . . . . . .3013
Colt Atlantic Services, Inc.  . . . . . . . . . .3912
CommScope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4005
Comtrol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3905
Comverge, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .146
Concast, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3117
Condumex Wire and Cable  . . . . . . . . .3805
Controllix Corporation . . . . . . . . . . . . . . . .1056
Cooper Power Systems . . . . . . . . . . . . . . . . .1243
Corporacion Industrial 
Multico, S.A. DE C.V.  . . . . . . . . . . . . . . . .1255
CRC Press  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .413
Critter Guard Inc.  . . . . . . . . . . . . . . . . . . . . . . .3837
Cross Oil Refining & 
Marketing Co. Inc.  . . . . . . . . . . . . . . . . . . . . . .2936
DAL International, Inc.  . . . . . . . . . . . . . . .1234
Data Comm for Business, Inc. . . . . .814
dataVoice International Inc . . . . . . . . . .1622
Dawson Shanahan Ltd . . . . . . . . . . . . . . . . .2651
Deesys Co., Ltd.  . . . . . . . . . . . . . . . . . . . . . . . . .209
Delta Star, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .4135
DeMARK  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2219
Deutsch Metal Components . . . . . . . .3935
Dielectric Systems, Inc. . . . . . . . . . . . . . . . .1804
DigSILENT GmbH  . . . . . . . . . . . . . . . . . . . .3041
DiversiTech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .656
Doble Engineering Company  . . . . . .3515
Dongwoo Electric Corp. . . . . . . . . . . . . . .213
Dossert Corporation  . . . . . . . . . . . . . . . . . . . .2143
Dow Corning Corporation  . . . . . . . . . .1556
DryKeep USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3240
DSG Canusa  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4227
DTE Energy Technologies  . . . . . . . . . . .1316
Duferco Steel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3224
Dulhunty Yangzhou Line 
Fittings Co., Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . .3238
DuPont/Advanced Fibers Systems 2837

Company Booth

Dynamic Ratings Inc.  . . . . . . . . . . . . . . . . . .2318
Dynapower Corporation . . . . . . . . . . . . . .3250
Eaton Cutler-Hammer Inc.  . . . . . . . . .1535
ECI Composites Inc.  . . . . . . . . . . . . . . . . . . .2135
ECP Tech Services, Inc.  . . . . . . . . . . . . . .1458
EDISON ESI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3651
EDM International, Inc. . . . . . . . . . . . . . .118
EFACEC Energia, S.A.  . . . . . . . . . . . . . . . .1212
Efficient-Tec International, LLC . .1311
Eger Products, Inc.  . . . . . . . . . . . . . . . . . . . . . .1450
EHV Power Corp.  . . . . . . . . . . . . . . . . . . . . . . .3724
EHWA Technologies Information 306
ELCO Industries Ltd. . . . . . . . . . . . . . . . . . .2817
Electric Energy Publications  . . . . . . . .2244
Electric Motion Company  . . . . . . . . . . .942
Electric Power Engineers, Inc. . . . . . .4004
Electricity Today  . . . . . . . . . . . . . . . . . . . . . . . . . .2749
Electricnet.com . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Electro Industries/GaugeTech  . . . . . .2942
Electro Rent Corporation  . . . . . . . . . . . .1010
Electrocon International, Inc.  . . . . . .3125
Electromark  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .650
ELECTROSWITCH Corp.  . . . . . . . .2523
Electrotek Concepts/
Dranetz-BMI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3628
Elite Buildings Inc.  . . . . . . . . . . . . . . . . . . . . . .714
Elliott Industries, Inc.  . . . . . . . . . . . . . . . . . .835
Elpro International of India  . . . . . . . . .1454
EMB GmbH  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2850
EMCO Limited . . . . . . . . . . . . . . . . . . . . . . . . . . .3843
Emmert International  . . . . . . . . . . . . . . . . . .513
Empower Electric Software  . . . . . . . . .3909
EMSPEC - SDCEM  . . . . . . . . . . . . . . . . . . .1057
Energy User News  . . . . . . . . . . . . . . . . . . . . . . .208
Enerscan Engineering Inc.  . . . . . . . . . . .1044
Enervac Corporation  . . . . . . . . . . . . . . . . . . .709
ENOSERV  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2648
ENPAY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3054
EPL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1309
EPRIsolutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3043
Ergon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .855
ERICO, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1350
ERMCO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .849
Express, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3505
Eye Lighting International  . . . . . . . . . .505
Falcon Steel Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .2145
FCI - BURNDY Products  . . . . . . . . . . .3609
Federal Pacific Company  . . . . . . . . . . . . .4025
Ferraz Shawmut  . . . . . . . . . . . . . . . . . . . . . . . . . . .3137
Filnor Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3246
Filtration Solutions, Inc.  . . . . . . . . . . . . . .3727
Fiso Technologies . . . . . . . . . . . . . . . . . . . . . . . . .3721
FKI Switchgear & 
Transformer Division . . . . . . . . . . . . . . . . . . .2213
FLIR Systems, Inc.  . . . . . . . . . . . . . . . . . . . . . .2839
Fortune Electric Company, Ltd.  . .2949
Foundry Engineering  . . . . . . . . . . . . . . . . . . .1253
FRAMIT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .810

Company Booth

FreeWave Technologies  . . . . . . . . . . . . . . . .507
FWT Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .843
G&W Electric Company . . . . . . . . . . . . .2823
Galvan Industries, Inc. . . . . . . . . . . . . . . . . .3147
Gary Guard, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . .3904
GATRON GmbH  . . . . . . . . . . . . . . . . . . . . . . .

GE Transmission and 
Distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2235
General Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3527
Genics Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2614
Georg Manufacturing 
Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2646
Geotek Pupi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3728
GLP Hi-Tech Power 
Products Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2955
GRA Services International  . . . . . . . . .3126
Greenhorne & O'Mara . . . . . . . . . . . . . . . .2147
Group Allis, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . .944
Gulfgate Equipment  . . . . . . . . . . . . . . . . . . . .3150
H-J Enterprises Inc.  . . . . . . . . . . . . . . . . . . . . .535
H. V. Diagnostics, Inc.  . . . . . . . . . . . . . . . .509
Haglof Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1455
Harger Lightning Protection . . . . . . . .3828
Harlo Corporation . . . . . . . . . . . . . . . . . . . . . . .109
Hastings Hot Line Tools . . . . . . . . . . . . . .651
HD Electric Company  . . . . . . . . . . . . . . . .1517
HDR Engineering  . . . . . . . . . . . . . . . . . . . . . . .1512
HDW Electronics, Inc. . . . . . . . . . . . . . . . .2513
Heber Co., Ltd.  . . . . . . . . . . . . . . . . . . . . . . . . . . .304
Hendrix Wire & Cable Inc. . . . . . . . . .2634
Hercules Industries Inc.  . . . . . . . . . . . . . . .3847
Hico Hyosung Corporation . . . . . . . . .2013
HidroJet Foundry  . . . . . . . . . . . . . . . . . . . . . . . .1238
High Voltage, Inc.  . . . . . . . . . . . . . . . . . . . . . . .1306
Hindle Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2848
Homac Companies, The . . . . . . . . . . . . . .2613
Houston Wire & Cable Co.  . . . . . . . .3809
Howard Industries, Inc.  . . . . . . . . . . . . . . .1835
Hubbell Power Systems, Inc.  . . . . . . .1021
Hughes Brothers, Inc.  . . . . . . . . . . . . . . . . . .935
Huskie Tools, Inc. . . . . . . . . . . . . . . . . . . . . . . . .3827
HV Technologies  . . . . . . . . . . . . . . . . . . . . . . . . .1704
Hydro Quebec . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1213
Hyundai Heavy 
Industries Co., Ltd.  . . . . . . . . . . . . . . . . . . . . .125
I.C.M.I. (Inductive 
Components Mfg. Inc.)  . . . . . . . . . . . . . . .1307
IFD Corporation  . . . . . . . . . . . . . . . . . . . . . . . . .243
IMCORP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3140
InCon, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904
Indigo Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3705
Infrared Solutions, Inc.  . . . . . . . . . . . . . . . .1046
InfraSource  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3725
INIVEN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1328
Innovative Utility Products  . . . . . . . . . .514
Instrument Transformer 
Equipment Corporation (ITEC)  .1319
Insulboot  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2941
Integrated Engineering Software  . .959

IEEE Exhibitors “As of August 15th, 2003”
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IEEE Exhibitors
Company Booth

International Electric Co., Ltd. . . . .205
Interstate Construction, Inc. . . . . . . . .1223
Ionics Instrument Business Group 305
IPC Resistors Inc.  . . . . . . . . . . . . . . . . . . . . . . . .2250
Island Technology  . . . . . . . . . . . . . . . . . . . . . . . .711
ISOELECTRIC srl  . . . . . . . . . . . . . . . . . . . . . .1356
Itron  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3424
J. Supor & Son 
Trucking & Rigging  . . . . . . . . . . . . . . . . . . . .1209
John Chance Land Surveys, Inc.  . .2216
Joslyn Hi-Voltage, Inc. . . . . . . . . . . . . . . . . .443
K-Line Insulators Limited . . . . . . . . . . . .1811
Kelman Ltd.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1357
KEMA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3509
Kinectrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2943
King Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1425
Kirk Key Interlock Company  . . . . . .1526
Koontz-Wagner Electric Co.  . . . . . . . .1225
Korea Electrical Manufacturers
Association  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

KP Electric Co., Ltd.  . . . . . . . . . . . . . . . . . . .210
Krenz and Company Inc.  . . . . . . . . . . . .315
Kuhlman Electric Corporation  . . . .2913
Kysor Panel Systems  . . . . . . . . . . . . . . . . . . . .2748
L&K International Training . . . . . . . . .348

Company Booth

LaMarche Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2835
Laminated Wood Systems, Inc. . . . .2813
Landis+Gyr Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . .1453
Lapp Insulator Company . . . . . . . . . . . . .1617
Laser Technology Inc.  . . . . . . . . . . . . . . . . . .1706
Lewellyn Technology  . . . . . . . . . . . . . . . . . . .3922
Lewis Manufacturing Company  . .2414
Liat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .654
Lindsey Manufacturing Company 122
Locus, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .105
Loresco  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3845
M.D. Henry Company Inc. . . . . . . . . .225
MacLean Power  . . . . . . . . . . . . . . . . . . . . . . . . . . .807
Madison Imes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1054
Magnetic Technolgies Corporation 1412
Malton Equipment Company  . . . . .2025
Manitoba HVDC 
Research Centre . . . . . . . . . . . . . . . . . . . . . . . . . . .4035
ManitobaHydro Laboratories . . . . . . .4035
Manta Test Systems  . . . . . . . . . . . . . . . . . . . . .3826
MapFrame Corporation . . . . . . . . . . . . . . .1108
Mass Int'l /Demirer Kablo . . . . . . . . . . .1354
MasTec  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2413
Maurice Pincoffs Company Inc.  . .1805

Company Booth

Maysteel LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2419
Megger  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .924
Menk-USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4024
Merichem Company . . . . . . . . . . . . . . . . . . . .715
Metalcraft Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .954
Microfusion Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .120
Microsol Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .506
Microwave Data Systems, Inc.  . . . . .3817
Midsun Group, Inc. . . . . . . . . . . . . . . . . . . . . .220
Milbank Manufacturing Co. . . . . . . . .804
Milsoft Utility Solutions  . . . . . . . . . . . . . . 642
MiniMax  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4235
Mitsubishi Electric 
Power Products,Inc.  . . . . . . . . . . . . . . . . . . . . .2225
Modern Insulators Ltd. . . . . . . . . . . . . . . . .104
Moloney Electric Inc.  . . . . . . . . . . . . . . . . . .319
MPHusky  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .405
MSE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1727
MSE Power Systems Inc.  . . . . . . . . . . . . .415
MTI Technologies  . . . . . . . . . . . . . . . . . . . . . . .

Muti Coctact  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3717
Namsung Industries Co.  . . . . . . . . . . . . . .312
National Electric Energy Testing, Research &
Applications Center/Georgia Tech 
(NEETRAC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .608

Company Booth

National Material Company  . . . . . . . .1710
National Strand Products Inc.  . . . . .1037
NationWide Utility 
Poles & Supply, Inc.  . . . . . . . . . . . . . . . . . . . .3037
Newell Porcelain Company  . . . . . . . . .316
Newmark International, Inc.  . . . . . . .1013
Nexans  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .235
NGK-Locke, Inc. . . . . . . . . . . . . . . . . . . . . . . . . .1043
Nippon Kouatsu Electric Co. Ltd.  . .117
Noram-SMC, Inc.  . . . . . . . . . . . . . . . . . . . . . . .204
Nordic Fiberglass, Inc.  . . . . . . . . . . . . . . . . .1235
North American Galvanizing  . . . . . . .3146
North American 
Wood Pole Coalition  . . . . . . . . . . . . . . . . . . .905
Northern Technology 
& Testing (NTT)  . . . . . . . . . . . . . . . . . . . . . . . .1451
NovaTech, LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . .4019
NRECA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .604
NxtPhase  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3212
Ofil Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4015
Omicron Electronics Corp. USA  .1527
On-Line Monitoring Inc.  . . . . . . . . . . . .249
Oncor Utility Solutions  . . . . . . . . . . . . . . .713
Optisense Network Inc.  . . . . . . . . . . . . . . .108
Orto De Mexico, S.A. De C.V. . . . .2125

R E A L  T I M E D I G I T A L  S I M U L A T I O N  F O R  T H E  P O W E R I N D U S T R Y

RTDS Technologies Inc.  200-1619 Pembina Hwy.
Winnipeg, Manitoba  Canada  R3T 3Y6 
Tel: 204 989 9700  Fax: 204 452 4303  
Email: rtds@rtds.com  Website: http://www.rtds.com

Since it can be exceedingly difficult, and often

dangerous to induce specific conditions in an actual

power system, the RTDS® Simulator is used to

produce them in a realistic and safe environment.

SIMULATION FOR:

Circle 182 on Reader Service Card



Markets Served
RuggedCom supports its global customer base, with over 50
representative companies around the world which have been
carefully selected based on their ability to provide strong
technical, applications, and sales assistance to customers.
RuggedCom’s mission statement is to provide products of
the highest quality and reliability coupled with unsurpassed
customer service. 

RuggedCom’s RuggedSwitch™ family of fiber optical
Ethernet switches are designed to meet the newly issued
IEEE 1613 “Testing Requirements for Communications
Networking Devices in Electric Power Substations” and the
IEC 61850-3 “Communications networks and systems in
substations" standards. The RuggedSwitch™ family’s Zero-
Packet-Loss™ technology provides the world’s first IEEE
1613 “Class 2” error free networking devices suitable for
implementing a substation local area network capable of
performing as part of real-time mission critical protection
and control system. RuggedCom has a strong background in
protection and control systems as well as substation automa-
tion. RuggedCom’s communications and networking
products have been designed with a strong first hand
knowledge and appreciation of the critical nature of utility
applications.

Collaboration with Utilities

Since i t s incept ion RuggedCom has been
collaborating closely with leading electric power
utilities around the world in an effort to develop and
promote reliable communications and networking
technology in substation automation applications.
Most notably, RuggedCom has been involved in
developing the newly issued IEEE 1613 standard for
communications networks in substations where it
collaborated with leading North American utilities and
other industry experts to develop a comprehensive
standard for networking devices for use in the
substation. 

RuggedCom Inc.
64 Jardin Drive, Unit 3G

Concord ON

L4K 3P3

Phone: (905) 760-7799
Fax: (905) 760-9909
Website: 
www.ruggedcom.com

RuggedCom is a
global leader in
the design and
manufacture of
industrially
hardened
communications
and networking
equipment.  

RuggedCom’s
“substation
hardened”
products are
specifically
designed to 
meet the same
standards and
reliability as
mission critical
protective 
relaying devices

CCorporateorporate
PrProfile  ofile  

RuggedCom, Inc.RuggedCom, Inc.

Industrial StrIndustrial Strength Networksength Networks

Circle 183 on Reader Service Card
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Company Booth

Osmose, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .743
P & R Technologies  . . . . . . . . . . . . . . . . . . . .943
Pacs Industries, Inc.  . . . . . . . . . . . . . . . . . . . . .1505
Paresources  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1305
Park Electric Company  . . . . . . . . . . . . . . . .2212
Partner Technology Inc (PTI)  . . . . . .343
PASSONI & VILLA  . . . . . . . . . . . . . . . . . . .3545
Pauwels International N V . . . . . . . . . . .2425
Pauwels Transformers, Inc. . . . . . . . . . . .2425
Peak Power Engineering . . . . . . . . . . . . . . .3622
Pemco Corporation  . . . . . . . . . . . . . . . . . . . . .3035
PenCell Plastics, Inc. . . . . . . . . . . . . . . . . . . . .1135
Pennington Crossarm Company . .2616
PennSummit Tubular  . . . . . . . . . . . . . . . . . .3707
Pennsylvania Transformer 
Technology, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . .3226
PennWell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2843
Performance Pipe . . . . . . . . . . . . . . . . . . . . . . . . .2750
Phaseco, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1012
Phenix Technologies  . . . . . . . . . . . . . . . . . . . .2935
Phenix Technologies, Inc.  . . . . . . . . . . . .

Phillips-Fitel Inc. (PFI)  . . . . . . . . . . . . . . . .2938
Phoenix Electric Corp. . . . . . . . . . . . . . . . . .3227
Phoenix International A/S  . . . . . . . . . . .758
Piedmont Bushings and 
Insulators, LLC . . . . . . . . . . . . . . . . . . . . . . . . . . . .2246
Pioneer Power Systems Inc.  . . . . . . . . .749
Pirelli Power Cables & Systems  . . .2113
Platts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .149
Plymouth Rubber Company, Inc.-
Plymouth/Bishop Division  . . . . . . . . . .1404
PNA/API  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1312
Pole + Management Inc.  . . . . . . . . . . . . . .1138
Polytech Services Company  . . . . . . . . .1423
Positron Industries Inc. . . . . . . . . . . . . . . . .2010
Post Glover Resistors, Inc.  . . . . . . . . . . .1605
Powell-ESCO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .217
Power Delivery Associates, Inc.  . . . .148
Power Delivery Products, Inc. . . . . . .414
Power Engineers, Inc.  . . . . . . . . . . . . . . . . . .419
Power Glass, Inc. 
dba ProGlass, Inc. . . . . . . . . . . . . . . . . . . . . . . . .859
Power Imports USA . . . . . . . . . . . . . . . . . . . . .1452
Power Line Systems, Inc  . . . . . . . . . . . . . .914
Power Measurement  . . . . . . . . . . . . . . . . . . . .1353
Power Monitors Inc.  . . . . . . . . . . . . . . . . . . . .1315
Power Technologies, Inc. . . . . . . . . . . . . . .

Powerohm Resistors, Inc. . . . . . . . . . . . . .3141
Powertech Labs  . . . . . . . . . . . . . . . . . . . . . . . . . . . .3039
Powertel Systems Inc.  . . . . . . . . . . . . . . . . . .

PPC Insulators GmbH  . . . . . . . . . . . . . . . .3449
Preformed Line Products 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3221
Premax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3242
Primedia Business/
T & D World Magazine  . . . . . . . . . . . . .1417
Primus-Sievert Inc.  . . . . . . . . . . . . . . . . . . . . . .3928
PT Technologies  . . . . . . . . . . . . . . . . . . . . . . . . . .1009
Public Utilities Maintenance, Inc.  . . .3551
Pucaro  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1408
Pulsar Technologies, Inc. . . . . . . . . . . . . . .3135

Company Booth

QSL-PLUS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3916
Quali Metal Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . .3835
QualiTROL Corporation  . . . . . . . . . . . .1735
Quanta Services, Inc.  . . . . . . . . . . . . . . . . . . .2643
R & R Sy-Tec., Inc  . . . . . . . . . . . . . . . . . . . . . .511
R.A. Waffensmith & Co., Inc.  . . . . .947
Radar Engineers . . . . . . . . . . . . . . . . . . . . . . . . . . .1324
Radius Radio Network 
Technology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .221
Rahemo, S.L.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1004
RCCS Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .344
Realtime Design Services, Inc.  . . . . .2117
Red Simpson, Inc.  . . . . . . . . . . . . . . . . . . . . . . .551
Reef Industries Inc. . . . . . . . . . . . . . . . . . . . . . .510
Reinhausen Manufacturing Inc. . . .1711
Remote Monitoring  . . . . . . . . . . . . . . . . . . . . . 955
Reuel Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2319
RFL Electronics Inc.  . . . . . . . . . . . . . . . . . . . .1210
Richards Manufacturing/ETI . . . . . . .2713
Rochling Machined Plastics  . . . . . . . . .1523
RTDS Technologies Inc.  . . . . . . . . . . . . . .2537
RuggedCom Inc.  . . . . . . . . . . . . . . . . . . . . . . . . .136
S&C Electric Company . . . . . . . . . . . . . . .519
S.D. Myers, Inc/
Ohio Transformer  . . . . . . . . . . . . . . . . . . . . . . . .2841
Sabre Tubular Structures  . . . . . . . . . . . . . .1611
SALCo Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .652
SAM DONG Co., LTD.  . . . . . . . . . . . . .409
SAMWHA EOCR LTD . . . . . . . . . . . . . .211
Sargent & Lundy  . . . . . . . . . . . . . . . . . . . . . . . . .3216
Satec, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1134
Scapa Polymerics  . . . . . . . . . . . . . . . . . . . . . . . . .1459
Schniewindt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3816
Schonstedt Instrument Co. . . . . . . . . . .3720
Schweitzer Engineering 
Laboratories, Inc . . . . . . . . . . . . . . . . . . . . . . . . . .3418
Secucontrol Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . .2956
SEFCOR, INC. . . . . . . . . . . . . . . . . . . . . . . . . . . .2612
SEIDEL Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3841
Sensa, a Sclumberger Company  . . .4041
SensorLink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1205
Serveron Corporation  . . . . . . . . . . . . . . . . . .1051
SGS Witter, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . .4034
Shakespeare Composites & 
Electronics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1105
Shallco  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3222
Shaw Power Technologies  . . . . . . . . . . . .3047
Shermco Industries  . . . . . . . . . . . . . . . . . . . . . .2545
Siba Fuses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2549
Sicame Corp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3810
Siemens Power 
Transmission & Distribution  . . . . . . .1335-
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1363
Signalcrafters Tech. Inc.  . . . . . . . . . . . . . . .3236
SinJungWoo Co.Ltd  . . . . . . . . . . . . . . . . . . . .212
Smit Transformers . . . . . . . . . . . . . . . . . . . . . . . .2948
Solidification Products Int'l. Inc.  .3811
Solomon Corporation . . . . . . . . . . . . . . . . . .2517
SouthConn  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1251
Southern Electrical Equipment 
Company (SEECO)  . . . . . . . . . . . . . . . . . . . .240
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Company Booth

Southern States, Inc.  . . . . . . . . . . . . . . . . . . . .325
Southwire Company . . . . . . . . . . . . . . . . . . . .1725
Stalcop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .906
Stratos VSAT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .705
Strongwell Corporation  . . . . . . . . . . . . . . .1111
SUBNET Solutions Inc.  . . . . . . . . . . . . . .2149
Sunbelt Transformer  . . . . . . . . . . . . . . . . . . . .4121
Superior Cables USA Ltd.  . . . . . . . . . . .1048
Supreme & Company . . . . . . . . . . . . . . . . . .2539
Surplec Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .815
Survalent Technology . . . . . . . . . . . . . . . . . . .3042
Synertech Moulded Products Inc.  . . .2743
Systems Control, A Division of
Northern Star Industries  . . . . . . . . . . . . . .612
T & R Electric Supply 
Company, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .913
Taihan Electric Wire Co., Ltd. . . . . .119
TAMINI Transformers  . . . . . . . . . . . . . . . .2315
Team Fenex  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1151
Team Industrial Services, Inc.  . . . . . .908
Tech Products, Inc.  . . . . . . . . . . . . . . . . . . . . . .2412
TELE-FONIKA KABLE S.A.  . . . . .245
Telecom Electric Supply Co. . . . . . . . .808
Test Laboratories International, Inc. . . . .1351
Texas Eco Services, Inc.  . . . . . . . . . . . . . . .141
Texas Electric Utility Const.  . . . . . . . .659

Company Booth

The Dow Chemical Co.  . . . . . . . . . . . . . .1157
The Okonite Company  . . . . . . . . . . . . . . .3213
The Pringle Electrical Mfg. Co.  . . .3138
The Valley Group, Inc.  . . . . . . . . . . . . . . . .3716
The Von Corporation  . . . . . . . . . . . . . . . . . .1504
Thermodynamics . . . . . . . . . . . . . . . . . . . . . . . . .3722
ThermOweld 
Continental Industries Inc.  . . . . . . . . . .2636
Thomas & Betts Corporation . . . . . .3235
Threaded Fasteners  . . . . . . . . . . . . . . . . . . . . . .3523
Tomexsa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .657
Trachte, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .949
TransAmerican Power 
Products Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3443
Transgard Systems . . . . . . . . . . . . . . . . . . . . . . . .3735
Tranter Radiator Products, Inc. . . . .3149
Trayer Engineering Corporation  . .3412
TRC Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4036
Tree Tech USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3723
Trench Limited  . . . . . . . . . . . . . . . . . . . . . . . . . . . .434
Trenwa, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1427
Triangle MicroWorks, Inc.  . . . . . . . . . . .2242
Triple Crown Products, Inc.  . . . . . . . .504
Turner Electric Corporation  . . . . . . . .1005
Twenty First 
Century Communications  . . . . . . . . . . .244

Company Booth

Tyco Electronics 
Corporation/Energy Division  . . . . . .605
U.S. Department of Energy/
Office of Electric 
Transmission & Distribution  . . . . . . .2847
UBS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

UE Systems, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . .3234
Underground Devices, Inc.  . . . . . . . . . .3027
Unifin International, Inc.  . . . . . . . . . . . .910
Unique Business System  . . . . . . . . . . . . . .124
Utilco  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2849
Utility Products International, Inc. . .349
V & S Schuler  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1058
VA Tech  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2635
Vacudyne, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .407
Vaisala-GAI Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . .1413
Valmont Industries, Inc.  . . . . . . . . . . . . . .309
Vanguard Instruments Co., Inc. . . .1522
Viat Instruments . . . . . . . . . . . . . . . . . . . . . . . . . .3934
Virginia Transformer Corp.  . . . . . . . . .1625
VITZROTECH CO., LTD . . . . . . . . .207
Volani Metais . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1236
W. Hedrich Vakuumanlagen 
GmbH & Co. KG . . . . . . . . . . . . . . . . . . . . . . .2751
W.A. Chester. LLC  . . . . . . . . . . . . . . . . . . . . . .2934

Company Booth

W.H. Salisbury & Company  . . . . . .3925
W.I.R.E. Services, 
Manitoba Hydro . . . . . . . . . . . . . . . . . . . . . . . . . .4035
Wacker Silicones Corporation . . . . . .1014
Warco, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2547
Watteredge-Uniflex, Inc.  . . . . . . . . . . . . . .2515
Waukesha Electric Systems  . . . . . . . . . .3535
WeatherTAP.com  . . . . . . . . . . . . . . . . . . . . . . . . .3913
Weidmann Systems 
International Inc. . . . . . . . . . . . . . . . . . . . . . . . . .2035
Weschler Instruments, 
Div of Hughes Corp . . . . . . . . . . . . . . . . . . . .1405
Weselak Sales Inc.  . . . . . . . . . . . . . . . . . . . . . . . .3605
WETZEL S. A. BRAZIL . . . . . . . . . . . . .

White Rubber Corporation  . . . . . . . . .3127
Wilson Bohannan Padlock Co. . . . .1304
Wilson Construction Company . . .

Wire Dynamix, formerly Utilx
Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3123
Worksuite  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .107
Yamuna Gases & Chemicals Ltd. 144
Yousung 
Instrument & Electric Co., Ltd  . . .310
Zensol Automation Inc. . . . . . . . . . . . . . . .1457
ZIV USA, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3134

IEEE Exhibitors

cable|wise
services

Cable|wise Services – Improving the
Reliability of Electrical Transmission 
and Distribution Systems

Cable|wise Services – Improving the 
Reliability of Electrical Transmission 
and Distribution Systems

Prioritize capital investments and optimize
operating costs with cable|wise services
■ All cable assessments are performed online and are totally passive

■ The testing process assesses the true condition of a circuit

■ The entire cable circuit is assessed, including cable, accessories,
terminations and transformers or switchgear connected to the circuit

Contact us today for 
a condition assessment!
1.877.DTECH11 (383.2411)
www.dtetech.com
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IEEE /  PES TRANSMISSION AND DISTRIBUTION EXPOSITION
September 8-10, 2003 
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Dallas, Texas

C
irc

le
 1

93
 o

n 
R

ea
de

r 
S

er
vi

ce
 C

ar
d



59Electric Energy T&D Magazine  –  September-October 2003 Issue

IEEE /  PES TRANSMISSION AND DISTRIBUTION EXPOSITION
September 8-10, 2003 

Dallas Convention Center
Dallas, Texas
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After enduring its worst financial crisis in
decades, the nation’s electric power sector now
appears to be righting itself and looking forward
to the challenges ahead. At mid-year, the
Standard & Poor’s (S&P) Electric Utility Index
produced a 15.03 percent year-to-date return.
This exceeded the 10.76 percent increase in the
S&P’s 500 Index as a whole.

The industry has faced major challenges: The
Enron implosion; a boom-and-bust cycle in
merchant generation; the general economic slow-
down. Each played a part in shaking the confi-
dence of industry shareholders, investors, and the
public. In looking back over the past two years,
the following statistics will help to put in
perspective just how far the power sector’s
fortunes had fallen: 
• Between December 2000 and December 

2002, the shareholder-owned electric utility 
sector lost $78.3 billion in market capitaliza-
tion—a 23.9 percent drop.

• In 2002, the EEI Index, a measure of the over
all stock performance of shareholder-owned 
electric utilities, was down 14.7 percent.

• Throughout 2002, according to S&P, credit 
rating changes in the shareholder-owned elec-
tric utility sector were overwhelmingly nega-
tive, as downgrades outnumbered upgrades by
a monstrous 120 to 10.

Much of the bad news from the electric sector
could be attributed to the overall economic
downturn and the inappropriate actions of a few
companies. Nonetheless, the financial outlook for
the industry was certainly negative at the begin-
ning of 2003. Since then, however, the outlook
has begun to brighten. The majority of electric
companies have maintained a steady course. The
industry is now building on the solid businesses
they have run for many years. 

Today, the power sector is optimistic. This is not
to say that the electric industry does not continue
to face challenges, including the economy’s
continued malaise, shrinking supplies of natural
gas, pending federal energy and environmental
legislation, and an aging and increasingly stressed
infrastructure. But shareholder-owned electric
companies are re-evaluating their business
approaches and making improvements that will
leave them in a stronger position for the future.

Actions By Power Companies
Electric power companies are refocusing on their
core strengths—generating, transmitting, and
distributing electricity. Companies are making
improvements that will leave them in a stronger
position for the future. Among the actions indi-
vidual companies are taking, include:
• Improving financial information disclosure  

practices

• Renewing focus on the core businesses--selling
non-core assets, canceling turbine acquisitions
/new construction to shore up balance 
sheets

• Issuing new equity, and paying off debt

• Realigning trading around their own 
generation assets and customer obligations 
and accelerating debt repayment

These efforts have already begun to return divi-
dends. A number of companies have turned in
impressive earnings to date this year. Among the
outstanding company examples are:
• Constellation Energy Group (NYSE: CEG)—

Second-quarter earnings of $0.58 per share 
exceeded the company's earlier earnings 
guidance (which excludes special items) of 
$0.33 to $0.43 per share, and represent the 

CompanyCompany, , 
IndustrIndustr y Actionsy Actions

Restoring Investor Confidence Restoring Investor Confidence 
in Nation’s Power Sector

By: Ronald Seeholzer
Director, Business Services & Finance

Edison Electric Institute
www.eei.org
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WE ARE
THE TRANSFORMER OIL SPECIALISTS!

USING TODAY’S OIL... TOMORROW
Oil. It’s a non-renewable resource and the lifeblood of your transformer.
So to keep things running smoothly, turn to the experts. 

Since it’s establishment in 1974, A.F. White Ltd. 
has become a leading specialist in the transformer oil
industry, providing a wide range of quality products 
and outstanding service to customers throughout 
North America.

With a fleet of specialized vehicles - A.F. White is able to offer
prompt, reliable on-site services including fullers earth treatment, degasi-
fication and silicone degasification, vacuum filling and retrofilling.

A.F. White can also deliver new quality oil.
Our recycling plant processes used oil 
and returns it to new quality by means 
of a filtration/dechlorination system.  

Call A.F. White today or visit our website
to learn how you can save money, save
your transformer oil, and help save the
environment too.

Call the specialists.  
Call A.F. White.

1.877.448.5900           www.afwhite.on.caCircle 140 on Reader Service Card
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seventh consecutive quarter in which they’ve 
either met or exceeded earnings guidance. 

• Exelon Corporation (NYSE: EXC)—
Announced an 8 percent improvement in 
operating earnings for the second quarter of 
2003 versus the same period in 2002. 

• PPL Corporation (NYSE: PPL)—Declared an
increase in reported earnings of $116 million,
or $0.67 per share, for the second quarter of 
2003 compared to a net loss of $27 million, or
$0.18 per share, in the second quarter of 
2002. For the first half of 2003, PPL reported
earnings of $355 million, or $2.09 per share, 
compared to a loss of $30 million, or $0.20 
per share, in the first half of 2002.

• Entergy Corporation (NYSE:ETR) has 
announced second quarter 2003 operational 
earnings of $270.1 million, or $1.17 per 
share, which equaled the company record for 
second quarter operational earnings per share
set in 2002.

Actions by the Industry
Through EEI, the electric power industry is also
leading an unprecedented action plan to restore
confidence among investors. The goals are to
embrace greater transparency in financial infor-
mation disclosure and accounting, and best prac-
tices in corporate governance and market over-
sight. The strategies are to work with key regula-
tory agencies on public policies, conduct aggres-
sive outreach to Wall Street, and lay the founda-
tion for a variety of industry initiatives.  

Among the accomplishments of the past year:
• EEI worked with the Federal Energy 

Regulatory Commission (FERC) to hold tech-
nical conferences on capital finance and credit 
in energy markets. FERC plans to use the 
sessions to clarify the state of financial invest-
ments in energy and clear up contradictory 
anecdotal reports on the availability of 
financial backing. These conferences also 
served as the basis for FERC to consider 
initiatives such as its proposed policy 
statement to spur investment in transmission 
and the formation of regional transmission 
organizations.

• EEI vigorously led the charge for elimination
of the double taxation on dividends, a center-
piece of the President’s economic stimulus 
package. This included a reduction in the top
rate on dividend taxes to 15 percent, down 
from the current top rate of 38.6 percent. This
is vital, since the power industry pays out 

more in dividends than any other industry. 
This Bill also included an increase in bonus 
depreciation from 30 to 50 per cent through 
2004. These changes would free up needed 
capital, put more money into the hands of 
investors to invest, and boost shareholder 
confidence—all good signals to Wall Street.

• EEI has worked with member company CEOs
and company executives to survey implemen
tation issues surrounding Sarbanes-Oxley to 
determine industry best practices.

• EEI continues to seek clarity and definition of
proposed financial disclosure and corporate 
governance rules with key agencies, such as the
Securities and Exchange Commission, and 
will continue to respond to proposed rule-
makings, as well as advocate the shareholder-
owned industry’s positions.

• EEI has an extremely comprehensive outreach
and educational initiative for Wall Street and 
the media. For example, EEI held a series of 
seminars regarding improved financial 
disclosure, merchant energy best practices, 
and corporate governance issues. 

• Working with Deloitte & Touche, EEI deve-
loped a comprehensive study of suggested 
guidelines for financial information 
disclosures that are responsive to the Sarbanes-
Oxley Act. The study integrates the work of 
EEI member companies along with insights 
from industry experts, SEC recommenda-
tions, proposed rulemakings and meetings 
with regulators. 

• EEI is working in close cooperation with the 
industry’s Committee of Chief Risk Officers 
to assist in formulating recommendations on 
governance and controls, valuation and risk 
metrics, credit risk management, and risk 
management disclosures. These recommenda-
tions provide more transparency and 
comparable financial information about the 
risk management practices of physical and 
financial energy trading and marketing 
companies.

• EEI has developed guidelines for a Model 
Audit Committee Charter.

• EEI created a Master Netting Agreement 
designed to enable companies to better 
manage their risks and improve liquidity by 
netting electric, gas, and financial contracts. 
These in turn help promote a liquid, well-
functioning marketplace.

• EEI is leading the development of voluntary 
initiatives for market oversight and is strongly
advocating timely resolution of problems. 

Challenges Ahead
Even with the progress the industry has made,
definite challenges remain. Background on each is
listed below. Although the outcome of these
issues is far from definite at this time, EEI will be
working to help shape policies that provide incen-
tives to expand and improve our nation’s electri-
city infrastructure and to provide greater regula-
tory certainty about environmental costs. The
result should be a vastly improved investment
climate and a stronger electric power industry. 

Congress: 
Support for moving an energy bill remains strong.
President Bush remains committed to ensuring
the passage of a Bill. The House has passed legis-
lation, as has the Senate. Both measures will now
be debated in a House--Senate conference this
fall, where a final Bill is expected to emerge. 

One of EEI’s top priorities for an energy bill is to
maintain the nation’s fuel diversity. Fuel diversity
gives stability to the industry and acts as a hedge
against unanticipated events, which could limit
access to any fuel, or push its price to unaccep-
tably high levels. 

EEI encourages Congress to pass a comprehensive
energy bill that addresses challenges to all fuel
sources: clean coal technologies; natural gas
production and pipeline infrastructure; nuclear
decommissioning and next generation nuclear
technologies; hydroelectric relicensing; and the
development of competitive renewables. 

The question regarding renewables is not whether
they will be a part of our energy future—they
will—but rather how best to move forward. A
market-based approach, in which renewables
thrive because customers want them and investors
believe in them, is preferable to government
mandates. This allows a more effective integration
of renewables into our fuel mix, and, therefore,
into our future.

EEI is also working for repeal of the Public Utility
Holding Company Act (PUHCA). Both the
House and Senate Bills include repealing
PUHCA. PUHCA restricts the flow of capital
into U.S. energy markets, inhibiting much
needed transmission capacity in the states.
PUHCA also limits investment and growth
opportunities in U.S. energy markets by imposing
outmoded restrictions on the business activities of
electric and gas utility holding companies.
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In addition to supporting generation and structural issues, a comprehensive
bill should provide incentives to build the transmission infrastructure. These
incentives include tax provisions for the sale or spin-off of transmission
facilities; accelerated depreciation; streamlining the transmission siting
process; encouraging the use of pricing incentives to stimulate infrastructure
investment; and providing flexibility in the way Regional Transmission
Organizations operate. It is also imperative that government-owned utilities
and co-ops are subject to the same laws and regulations that apply to share-
holder-owned utilities. It is difficult to encourage robustly competitive elec-
tricity markets when the rules of the market do not pertain to all the players.

FERC:
In April 2003, FERC issued a white paper on its proposed Wholesale
Market Platforms (WMP) as an intermediate step before issuance of a final
rule in their Standard Market Design rulemaking. The Commission has also
acknowledged the reality of regional differences and agrees with EEI’s
recommendation for a flexible, regional WMP implementation schedule. 

Chairman Wood has gone on record to say that it is more important to do it
right than do it fast. From the beginning, EEI has advocated the importance
of “getting it right” and has been vocal in its concerns that FERC was proceed-
ing at a pace too fast to fully take into account important operational, geo-
graphic and other significant differences in the various regions of the country.

The industry is moving forward on the development of a wholesale market
platform with much greater clarity in terms of the process and the issues, and
at a more deliberate pace that will yield more effective and lasting results.
FERC has also responded to EEI’s concerns that it needs to provide incen-
tives to encourage transmission investment. In a press release dated 

January 15, 2003, FERC proposed to allow additional percentage points on
a utility’s return-on-equity when it participates in a regional transmission
organization, divests its RTO-operated transmission assets, or pursues addi-
tional measures that promote efficient operation and expansion of the grid.
This type of incentive is a good start, but concerns have been expressed that
the policy statement shows a clear bias toward utility divestiture of transmis-
sion assets. The statement appears to penalize vertically integrated utilities
that are transferring operational control – but not ownership – to regional
transmission organizations.

Natural Gas:
During the past decade, natural gas has become an important fuel for
making electricity. It is a highly efficient generating source with low
emissions, and it now comprises 18 percent of U.S. electricity generation.
However, gas has become, in some ways, a victim of its own success and the
country now faces higher prices and potential supply constraints.

To address the long-term challenge, EEI encourages federal policymakers to
ensure that an adequate and diverse fuel supply is available for the
generation of electricity. Fuel diversity means that coal, nuclear, hydro,
wind, solar, natural gas—and other fuel sources as they become available—
can continue to be used by generators of electricity to mitigate price or sup-
ply risk in any one source.

In particular, the country must avoid policies that punish one particular fuel
source or reward another. In the same vein, EEI encourages members of
Congress, who are now weighing national comprehensive energy proposals,
to enact legislation that will enhance the nation’s ability to explore, produce,
and transport natural gas to customers who need it.
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Division of Acier Profilé SBB, Inc.

No heavy equipment required
for easy and quick assembly
no matter what the conditions
of the terrain or soil. 

Quick and Easy
Assembly

Six 30 m masts
(6x100 ft masts)
including all the
accessories or 100
mast sections can
be stored in a 
single 40 ft 
container.

Quick Delivery / Easy Storage

Flexibility
- Cable or insulator attachment is possible at every

0.31 m (1ft) even when the structure is already
assembled.

- There is only one type of modular section for any
configuration.

Compatibility
- All the components are interchangeable.

Durability
- There are no welded end plates, no diagonals, no

weak parts, and no limit to the number of masts that
can be piled up without the risk of damage.

Complete Technical Support
- Provided services include engineering, 

manufacturing, assembly and maintenance.
- Design charts and repair of existing  

transmission lines or damaged structures.
- Line maintenance.
- Practical and theoretical training.
- Bench test facilities for structure components.

Calculation and Analysis Tools
- User-Friendly programs from Power Line Systems Inc

featuring PLS-CADD and PLS-TOWER adapted to
SBB’S product. Complete Theoretical and Practical
PLS Training Courses given by an internationally
renowned expert.

Emergency Restoration Towers
-Transmission line maintenance, bypass construction, 
quick power restoration.

- From distribution to U.H.V. transmission lines.
- ISO certified.

SBB INTERNATIONAL, INC.
211 Roy St., St-Eustache, QC, Canada  J7R 5R5
Tel.: (450) 473-4247  •  Fax: (450) 473-4337
E-mail: sbb@sbbintl.com • Web Site: www.sbbintl.com
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The Environment:
EEI welcomes the Bush Administration’s multi-emissions plan—the Clear
Skies Initiative. The industry has long advocated a comprehensive, flexible,
and cost-effective approach for reducing air emissions that would harmonize
the current piecemeal and inefficient regulatory system. EEI will be
encouraging Congress to move forward with legislation to meet the nation’s
clean air goals more efficiently and cost effectively.

On the issue of greenhouse gas emissions, President Bush is committed to
voluntary actions, rather than mandated targets and timetables. This is far
more cost-effective and less disruptive to the economy. Businesses in every
sector are challenged to further reduce emissions through robust voluntary
programs that can be measured and documented.

In January 2003, EEI’s member companies joined the Department of
Energy on the electric power sector’s initiatives to reduce greenhouse gas
emissions. This new collaboration is called “Power Partners.” Already, 40
electric companies—representing 87 percent of EEI member companies’
generation—have made the commitment as Power Partners to expand on
the proven success of the existing Climate Challenge, an electric industry
program that eliminated 237 million metric tons of carbon dioxide in 2000
alone. Industry and company initiatives include demand side management,
reforestation, investments in renewables, and research and development of
new technologies. These contributions to a cleaner environment must be
counted and encouraged.

Electricity is vital to the nation. Even in the sluggish economy of 2002, total
U.S. demand for electricity surged by 4.1 percent over 2001. As the nation’s
economic recovery gains momentum, so too will the demand for electricity.
To continue to meet this demand, much work will need to be done. The
electric power industry knows that restoring confidence among sharehol-
ders, investors, and the public is among the most important jobs ahead. But
the industry is proceeding with the faith that its expertise, commitment, and
leadership—traits that have built the world’s finest electricity system—will
enable it to reach its goals.   ■

Edison Electric Institute (EEI) is the association of United States shareholder-
owned electric companies, international affiliates and industry associates world-
wide. Our U.S. members serve approximately 90 percent of the ultimate
customers in the shareholder-owned segment of the industry, and nearly 70
percent of all electric utility ultimate customers in the nation. They generated
almost 70 percent of the electricity generated by U.S. electric utilities.

STEEL LADDERS and ACCESSORIES
We fabricate sturdy, dependable climbing devices 

and related hardware to suit any special operating needs.

Winola Industrial Inc.
Climbing Device Division

wwwwww.winolaindustrial.com.winolaindustrial.com

RR 1, Box 1070 
Factoryville, PA 18419
Tel.: 570-378-3808  
Fax: 570-378-2597  
E-mail: winola@epix.net

Working
Ladder

Climbing
Ladder

• Standard Designs Frequently 
in Stock

• Made-to-spec
• Mounts to poles
• Mount to structures

• Clips for use on Steel Poles,
A36/A588

• Climbing device steps
• Fall Prevention Devices
• Manufacturers of the 

Original McGregor Ladders
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Introduction
Ethernet local area networks (LANs) are

steadily gaining more acceptance in substation
automation applications where the LAN has
become an integral part of the protection and
control system. Most protective relaying manu-
facturers now offer Ethernet ports on their relays
in both fiber optical and copper media.
Information models and exchange methods
currently being defined as part of the IEC 61850
standard allow for real-time control (e.g.
Trip/Block) messages to be sent across the LAN
between relays or other intelligent electronic
devices (IEDs). Furthermore there is a trend
towards multicasting sampled data of current and
voltage parameters over a 100Mbps Ethernet
LAN as defined in IEC 61850-9-2 (Process Bus).
With Ethernet LANs playing such a critical role
in protection and control systems new standards
such as IEEE 802.1W Rapid Spanning Tree
Protocol which are used to implement network
redundancy and ring architectures are of critical
importance.

Background
Ethernet switches operate by forwarding

traffic between their ports. The switch examines
each Ethernet frame and records (learns) its MAC
address and the port upon which it resides. When
a frame arrives for a given MAC address, the
switch "knows" on which outgoing port to send
it. If a frame arrives and its destination MAC
address is unknown, the switch will “flood” the
frame out all of its ports.

If switches in the network are connected in a
loop a ‘broadcast storm’ will result where a single
broadcast frame will circulate endlessly. This
condition consumes all available bandwidth on
the loop making the network unusable. The
Spanning Tree Protocol is used to prevent this
situation.

Brief history of 
Spanning Tree Protocol (STP)
and Rapid STP (RSTP)

The Spanning Tree Protocol (IEEE 802.1D)
was designed to solve the fundamental problem
of traffic loops. The key idea in STP is to prune
(looping) links in order to reduce the network
topology to that of a tree. The resulting tree
“spans” (i.e. connects) all switches, but eliminates
loops. The steps in order to best accomplish this
process are:

1.1. Allow all switches to send messages to each
other that convey their identity and link
“cost”.

2.2. Elect a single switch, among all the switches
in the network to be a “root”, or central
switch.

3.3. Let all other switches calculate the direction
and cost of the shortest path back to the
root using messages received from switches
closer to the root. Each switch must have
only one "best" way to forward frames to the
root.

4.4. If two switches servicing the same LAN
exchange messages with each other, the one
with the lowest cost to the root will service
the LAN. The other switch will discard all
frames received from that LAN, thus
opening the link and blocking a traffic loop.

The STP protocol has proved to be the tried
and tested method for providing path redun-
dancy while eliminating loops. The STP protocol
does suffer from a number of drawbacks that
limit its applicability, namely: 

• STP has lengthy failover and recovery times.
When a link fails in STP, a backup link to the
root requires at least 30 seconds to recognize
that it is the best (or only) path to the root and
become usable.

• When a failed link returns to service, informa-
tion about the "better" route will instantly cause
a backup link to start blocking. But the portion
of the network below the link that is returning
to service will be isolated (for about 30 seconds)
until that link becomes forwarding.

• Another problem with STP is that it requires
that all links must pass through a lengthy period
of address learning, even if the link is a point-to-
point link to a device such as an IED (e.g. Relay,
RTU, PLC). 

Enter RSTP (IEEE 802.1w)
RSTP solves STP's problem with failover time

by a number of means. Whereas STP switches
store only the best path to the root switch, RSTP
switches store all potential paths. When links fail,
RSTP has pre-calculated routes to fall back upon.
Additionally, unlike STP switches, an RSTP
switch will respond to another switch that adver-
tises an inferior or incorrect route to the root
switch. This information allows the switch with
incorrect information to be rapidly trained. 

RSTP solves STP's problem with lengthy
recovery time by introducing a new procedure
called proposing-agreeing. Proposing and
agreeing works after a better path to the root is
restored by “shuffling” the restored part of the
network one hop at a time towards the network
edge. This method also enables the network to
come up quickly at inception.

RSTP also introduces a method for quickly
bringing up ports at the edge of the network,
while still protecting them against loops. If the
port is designated as an “edge” type of port, RSTP
will continue to send configuration messages out
the port (in order to detect loops) but will allow
traffic to flow as soon as the port rises. In the event
of a loop, some looped traffic may flow before
RSTP quickly seals the network. PC’s, IEDs and
RTUs connected via edge ports can send traffic
without the extensive delays imposed by RSTP.

Redundancy in Substation LANsRedundancy in Substation LANs

with the 
Rapid Spanning Tree Protocol 

(IEEE 802.1w)

By: 
Michael Galea & 
Marzio Pozzuoli
RuggedCom Inc. 
Industrial Strength Networks
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Rings
A ring topology offers built-in redundancy

and is often the most economical in terms of
interconnection costs. Two popular methods of
implementing rings are collapsed backbone and

distributed switch. The distributed switch
method, or simple ring (See Figure 1), is
employed when network connected IEDs are
geographically distributed. The IEDs at each
location are aggregated onto switches, which are
organized into a ring. The connections between
switches in the ring may be made using dual
redundant links to obviate the possibility of
failure at a fiber, connector or port level. The
collapsed backbone method (See Figure 2) is usu-
ally employed when a large number of network
connected IEDs are located in close proximity to
one another. The IEDs are aggregated onto
switches, the switches organized into a number of
rings and all rings terminated in a common root
node. Quite often the network topology is a
mixture of both methods, such as a ring of rings.
Traffic in a ring tends to be balanced. The ring

will open itself with an equal number of switches
on either side of the root switch given an odd
number of switches in the ring. 

Latency in ring networks tends to be greater
than in tree networks (See Figure 3) as there are
usually more hops to pass through in order to go
anywhere useful. The worst case occurs when
switches on either end of the blocked link at the
“bottom” of the ring need to forward to each
other. In this case traffic must flow through every
switch in the ring.

Ring networks offer only slightly slower
failover and recovery times than tree networks.
The worst case link failure in ring networks
occurs on a port at the root. In this failure case
half of the switches in the ring must retrain them-
selves to face their root port in a completely
opposite direction after a link failure or recovery.
The other half of the network must reverse the
direction of transmission to switches in the failing
half.

The size of the ring is in theory limited by the
RSTP switch diameter, which assumes a pes-
simistic transit delay of one second per switch. In
practice the maximum number of switches in an

optimized ring occurs when the number of
priority switch levels has been exhausted. This
limits the size of the ring to 31 switches. Rings of
more than 31 switches are still possible but will
failover and recover in a slower fashion. 

Failover Performance In Rings
Figure 4 presents a network of nine switches

organized in a ring topology. The figure details
the sequence of steps to heal the ring after the link
between switches A and B fails.

Initially, switch B has information only about
root switch A. All information about the root
switch flows towards the break between switch E
and F. After link AB fails switch B recognizes the
failure and must concludes that it is the root
switch, propagating the information towards C.

The information will continue to propagate
around the ring until it reaches the portion of the
network that is still aware a path to switch A exists
(i.e. switch E). 

Switch E propagates correct information
towards switches D, C and B. Since these switch-
es are changing the identity of their root ports,
they must use the proposal-agreement process to
achieve rapid forwarding.

Typically, each step in the process involves a
protocol “think time” and a frame transmission
time, the sum of which is less than about 3
milliseconds. This leads to a total failover time for
the ring of about 27 milliseconds. There is also
the time required to signal topology change to
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switches F-A. In this example the topology
change time is interleaved with the failover
process and does not contribute to the failover
time.

The recovery process for this example is quite
straightforward. When link AB is restored, switch
A will transmit a BPDU down it. Switch B will
change its root port towards A, and then signal a
topology change. Switch B will propagate the new
root information towards switch C. Switch C will
change its root port and will train switch D.
Switch D will train switch E. Switch E will
attempt to train switch F but switch F will see a
lower path cost from switch G and will discard
the BPDU from E. At this point the network will
be healed.

When switch A receives the topology change
from B it propagates the topology change towards
switches I-F. During the recovery process switch
A will continue to forward a number of frames for
switches B-E in the direction of switch I. At some
point these frames will encounter a newly blocked
link on switch C-E. Fortunately, switch A will use
the topology change to start flooding frames, as
will switches I through F. Switch A will lose about
2 milliseconds worth of frames, switch I 4
milliseconds, switch H 6 milliseconds, switch G 8
milliseconds and switch F 10 milliseconds worth
of frames.

NOTE: 
The performance levels were achieved using

RuggedCom’s RuggedSwitch™ family of managed
switches employing RuggedCom’s implementa-
tion of the IEEE 802.1W RSTP standard.
Enhancements were made in the implementation
to optimize performance for ring architectures
while maintaining interoperability with other
vendors.

Dual Link arrangement
Figure 5 presents two switches protected by a

dual link arrangement, and the series of events
that occur after a link failure.

Both switch’s detect failure of link 1 simulta-
neously and immediately age out the learned
MAC address entries for these ports.

Switch B has been receiving periodic transmis-
sions of Bridge Protocol Data Units (BPDUs)1 on
link 2. This information allows it to evaluate link
2 as its best path to the to the root switch. Switch
B immediately sets its root port to 2. 

RSTP procedure requires a topology change
when adding a path to the topology. Switch B
“sees” the new root port as an added path and
floods topology changes out its ports. Though
not strictly necessary in this case, they cause no ill
effects.

Including the time to recognize the link
failure (an process that takes less than a millise-
cond) the switches failover to link 2 in less than 5
milliseconds.

The recovery process for this example is quite
straightforward. When link 1 is restored, switch’s
A and B will transmit BPDUs on it. Switch A will
ignore the BPDU from switch B. Switch B will
use the switch A BPDU to place its link 2 in
blocking and then change its root port towards A.
Afterwards, switch B will signal a topology
change to switch A. At this point the network will
be healed. The recovery process introduces an
outage of less than 5 milliseconds.

NOTES: 
1 – BPDU (Bridge Protocol Data Units)

messages are used by managed Ethernet Switches
on the network as defined in the IEEE 802.1W
Rapid Spanning Tree protocol. 

Conclusions
❑❑ RSTP may be employed effectively in tree

type or ring type network architectures to
provide redundancy and fault-tolerance.

❑❑ Practical rings should be limited to 
31 switches. 

❑❑ A useful rule of thumb is to budget 3 millise-
conds of recovery time for every switch in the
ring (based on RuggedCom’s RuggedSwitch™

performance).

❑❑ Dual link arrangements (where one link
serves as a hot standby for another) provide
rapid failure recovery, typically in less than 5
milliseconds (based on RuggedCom’s
RuggedSwitch™ performance).  ■
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FF
rankly, safety is a personal thing. Throughout my career I have
observed companies trying to determine why their accident rates
are high. To lower the accident rates, they hold safety meetings and

more safety training programs. Moreover, they conduct team building
sessions hoping to improve team work that will result in a safe work team.
All of these are important, but they are not the most significant contributors
to a safe workplace.

What is the number one contributor to a safe workplace? It is each and every
worker’s personal involvement in and commitment to workplace safety. It is
what you and everyone you work with does – or does not do  – to promote
personal safety. It's about having a Safety Mind. One of the most powerful
ways to increase personal safety is to be an example. People will tend to
follow those who “walk their talk,” and not those who just talk. Walking the
talk is the mark of a true safety professional.

What actions can you take to become a “safety professional?” You must (1)
Get involved in promoting a safe workplace, (2) Be committed to learning
and (3) Exhibit safe behavior to create your own Safety Mind.

1. Get Involved
How involved are you in your company’s safety processes? Do you consider
yourself a “safety professional?” These are just a few questions to ask yourself
to determine if safety is a personal thing for you. No matter how you answer
the question, you are involved in safety. Being involved may mean that you
are merely a statistic. Yep, like it or not, you are involved. If you work safely,
then your safe behavior has a positive effect on the overall safety of your
company. If you have a workplace accident or even a near miss, you impact
those around you and your company’s safety statistics. Furthermore, if you
have a fatal accident or a life-changing accident, there is a dramatic effect on
you, your family and your fellow workers. That is why I constantly tell
people that OSHA’s safety guidelines are written in blood. OSHA guidelines
come about because of safety trends. I'm sure you would rather be a part of
a positive trend than a negative one.

Creating a safe workplace is impossible without the active participation of
everyone in the organization. This is the reason there must be a constant
effort to create and maintain a workplace environment of trust, one in which
every person is encouraged to speak up about safe work practices and
contribute to the overall well-being of the organization. Such an environ-
ment promotes each worker taking personal responsibility for safety. 

I worked for several years with an individual who demonstrated how one
worker can personally influence a safe work environment. Mike was a first
line supervisor who ran a construction crew. My job called for me to show
up on his job site to check out newly-installed equipment. When you arrived
on Mike’s job site, you had to be ready to be safe or you were going to hear
about it. Many times I heard, “Get that hard hat on.” Mike’s interpersonal
skills left a lot to be desired. But Mike didn’t care if you were the CEO or a
college intern. If you were on his job site, you were going to be safe. If Mike
had taken the time to learn how to communicate his message better, he
would have been an even more effective safety leader. Because Mike was
consistent and sincere and because he led by example, his message was taken
seriously. Everyone knew that safety was a personal thing to Mike. 

What is your attitude about safety at your job site? Are you constantly on
the watch for unsafe working conditions? Is your personal safety attitude
limited to the job site? For example, what is your “safety attitude” when you

By: 
Carl Potter 
Potter & Associates International, Inc.
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Make Make Safety 
a Personal Thinga Personal Thing
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are shopping in a grocery store and see a slippery
hazard on the floor? How you handle safety on
and off the job site is a measure of your personal
safety attitude. Safety professionals behave in a
safe way, encourage trust in the organization and
take a personal interest in others' safety. In addi-
tion, they are constantly learning.

2. Be committed 
to learning
How do professionals become professionals? They
study. They learn. If you need open heart surgery,
would you want a doctor who learned how to
operate by just showing up to watch others? What
if that doctor depended on others to tell him
what to do? I bet you would rather have a doctor
who is constantly learning everything he or she
can about the most up-to-date techniques and
procedures for successfully performing open heart
surgery and one who applies what he is learning.
In the same manner, would you trust your work-
place safety to everyone else knowing that they
may not know everything they need to know? I
can’t encourage you enough to read and learn
your organization’s safety procedures. They have
been created for you and for your safety. It is up
to you to know them and apply them – every day. 

When I began working at a utility company in
1977, my boss handed me two things – a yellow
safety book and a piece of paper. The yellow safe-
ty book was full of safe work procedures and safe-
ty guidelines. These were created from the acci-
dents, injuries and mistakes of the workers who
came before me. I was asked to sign the piece of
paper that said that I had read and understood all
the pertinent safety rules. Ha! What a deal! I
didn’t have to read it, I just had to say that I had
read it! A better attitude would have been for me
to realize that those rules were there for my safety
and the safety of others with whom I worked. I
would then have been more attuned to the
importance of learning and applying the rules
and guidelines.

First and foremost, learn the safe work procedures
detailed in your safety and training manuals. Safe
work procedures that have been developed by
your organization and industry are the result of
the knowledge and experiences of others. As I
mentioned earlier, most of the safe work prac-
tices, guidelines, rules and regulations are written
in blood. Make sure that your blood is not used
to write the next one.

I have attended many a boring safety meeting.
Most often we just took turns reading the safety
guidelines. However, just like in Sunday School,
often the words went in one ear and came out the
other. If you want to be a professional in your
industry and live a long successful career, learn all
you can about your job’s safe work procedures.
Encourage safety meetings and briefings that
engage and teach. Find ways to help yourself and
others learn the procedures. 

Being a professional is to take personal responsi-
bility to “Learn, Learn, Learn!” One way to do
this is through teaching or instructing.
Instructors, teachers and safety professionals learn
because they are accountable for the learning of
others. Always remember, whether you are
formally teaching or not, others are always
watching and learning from your example.

3. Exhibit safe
behavior to
create you own
safety mind
Actions that are observed by people are known as
behavior. Behavior is like an iceberg floating in
the ocean. What is showing or can be seen is the
tip of the iceberg, but what is below the water line
causes the whole iceberg to move or react to the
surrounding environment. Outward behavior is
like the tip of an iceberg. There is much under the
surface that affects a person’s behavior. A person’s
behavior is affected by five things that are not
seen: what they think and feel about something,
what they value and believe about it, and what
their need is at the time. So if a person acts or
behaves unsafely, what are they thinking, feeling,
valuing, believing or needing? 

I observed an employee who was checking the
voltage at an electrical cabinet, and he was not
wearing electrically insulated gloves. This is an
unsafe act. I observed another employee parking a
company vehicle. Instead of backing into the
designated parking space, the driver just pulled
into the space, ran inside the building to retrieve
some material and then jumped back in and
backed out without doing a walk around. This is
another observed unsafe behavior. Every hour of
every day we can observe different tasks being
done unsafely. Do the people doing these unsafe
acts know better? Yes, they do in most cases. Then
why do they behave this way? What can be done to
change the behavior? What would safe behavior

be? To deal with these questions we have to explore
what causes behavior, both safe and unsafe. 
Behavior is the activity that can be seen by others.
Each job or task has a safe behavior tied to it.
Consider safe vehicle operation. One of the safe
behaviors for operating a vehicle is the use of seat
belts. When I worked for the utility company a
new seat belt rule came into affect. “Wear your
seat belt when operating a company vehicle. If
you don’t, you will be disciplined.” In an attempt
to get his employees to behave and wear seat belts
my boss would tell us to “do it… or else!” This
became a challenge to many of us. Personally, I
would “make it click” while I was on company
property and then release the buckle as soon as I
was off company property. Why? Because I didn’t
think I’d have a wreck! I thought, “It will never
happen to me.” My feeling was the company was
imposing a rule on me that was my choice. Seat
belts didn’t have much value to me. If I did have
a wreck, I believed I would be trapped and unable
to get out of the vehicle if there was a fire. I didn’t
have a need to wear seat belts. However that has
changed. For years I have worn my seat belt when
I am in a moving vehicle. Why? Because the safe
behavior of wearing my seat belt has become a
result of what I think and feel, value and believe,
and need. What changed? 
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I don’t remember the name of the speaker, but a
company I worked for purchased tapes produced
by a former California Highway Patrol officer
with a passion for getting people to wear seat
belts. I watched one of his videos for the third or
fourth time when I decided to change my
behavior. The speaker said that racecar drivers
never intend to have a wreck, but they wear their
seat belts so that they can remain in control of the
vehicle during an emergency. I began to think,
“Hey that’s a good idea!” My feelings changed
because I began to feel that it wasn’t a rule, but a
good idea to wear my seat belt! This same speaker
talked about and gave examples of situations
where seat belts would have saved lives and
instances when seat belts did save lives. It was
then that the value of seat belts became clear. In
addition, my belief about seat belts changed. My
needs were met when I realized that I could live
through a wreck if I wore my seat belt and if I
remained in control of a vehicle, a wreck might be
avoided. 

Unsafe behavior will change not because of a new
rule, but as a result of a change in the way a
person thinks, feels, values, believes and in their
understanding of how safe behavior can fill their
needs. 

Creating Your Safety Mind
There is no way to guarantee that an employee will not be injured in an accident. However, each
individual can decrease the possibilities of injury by becoming individually accountable for safety.
The key is personal action. How will you act toward safety? How will you talk about safety? How
will you perceive your industry safety standards? What will you personally do about safety on and
off the job? Will you create your own safety mind?

No one can make anyone accountable; it is up to the individual. Accountability comes when you
set standards for yourself. When you begin to involve others who can hold you accountable, your
awareness is raised. Professional sports athletes are held accountable by their coaches and other
teammates. Additionally, they sign a contract that holds them accountable. What if that same
accountability were to be used in the development of your safety mind?

Companies spend many thousands of dollars each year to equip and train the workforce. It is the
responsibility of each employee to put the equipment and knowledge to work. When personal
responsibility is put into action, accidents and injuries will decrease. What can you do to create
your own safety mind? ■

About the Author
Carl Potter is a Safety Professional who works with companies that want to put safety first in the minds of
their employees so that everyone can go home every day without injury.

Create a Safety Mind by Carl Potter is an article derived from the book Safety On My Mind authored by
Carl Potter, ©2002 Potter and Associates International, Inc. All Rights Reserved. To use this article or any
part of it contact Carl Potter for permission at 800-259-6209 or visit www.carlpotter.com
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With INDURA Ultra Soft®, 88% cotton/12% high tenacity
fiber fabrics, the soft natural comfort of cotton that you

enjoy when you’re “off-the-clock” is already there.
Many utilities are making the switch to the new

breakthrough in flame resistant fabrics, INDURA
Ultra Soft®. With cotton comfort, guaranteed

flame resistance for the life of the
garment, extended garment wear life and

some of the highest arc ratings in the
industry, you can understand why!

PROTECTION, COMFORT and VALUE
together like never before.

The Industry Leader in 
Comfort and Protection!

Ask for the best...

For samples: 866-4-WESTEX
or www.westexinc.com

2845 West 48th Place
Chicago, Illinois 60632
773-523-7000
Fax 773-523-0965

Circle 197 on Reader Service Card
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The International 
Construction and Utility
Equipment Exposition 
Louisville, KY

September 23-25, 2003September 23-25, 2003

It’s feeling the precision of the
power, the hum of the horses,
the effortless operation. It’s
comparing metal to metal,
testing the toughness by your
standards. It’s the increased
efficiency, the decreased
downtime. It’s the smirk and
swagger at the end of the day,
"I did the demo, I purchased
my way."

For three days, September 
23-25, 2003, 800 manufactu-
rers of construction and utility
equipment will be putting their
machines to the ultimate test
on The Proving Ground.

The International Construction
and Utility Equipment
Exposition (ICUEE) has been
the premier demo expo for
outdoor equipment demonstra-
tion for the past 40 years, and
the 2003 show will be no
exception with an expected 1.2
million square feet of exhibits.

Bring your gloves and work
boots so you, too, can grab
hold of the controls and
operate the finest equipment
manufacturers have to offer.
Your experience will give you
the inside track on industry
advancements in equipment,
technology and services.

That’s right. Manufacturers will
allow you to climb aboard and
prove to yourself if their equip-
ment is the right fit for your
fleet.

Registration is
now open!

The secret to
making the right
equipment 
purchase is in
the ICUEE
Advantage…

Tuesday, September 23, 2003

What Now for HDD?
The telecom bust and economic downturn have
severely hurt the horizontal directional drilling indus-
try. But directional drilling is here to stay, and it’s
taking new paths. The key to the future for HDD is
diversification. There still is telecom work to be done,
but other established utility markets provide conti-
nuing demand, and new growth markets offer oppor-
tunities for small and large diameter work. This
session explores the evolving HDD market and what
it will require to be successful in the future.

Overhead Transmission Assessment and
Inspection Methods and Guidelines
New EPRI guidelines are aimed at consistency of
approach when inspecting overhead transmission
equipment and assessing maintenance needs in order
to optimize the operation, reliability, and life of over-
head transmission lines. Another major objective is
developing a comprehensive program to improve
training of personnel. This timely seminar explains
content of the guidelines.

Cutting-Edge Tools for Managing
Equipment Fleets
Today’s technologies allow equipment owners to plan
ahead to utilize their machines smarter, faster, more
productively, and safer than ever before. This session
will cover the latest GPS, wireless data collection, and
commercial software systems available to fleet
managers. The link between better field productivity
and increased up-time will be addressed as well as
understanding how to reduce overall vehicle and
equipment costs.

Preventing Damage to Buried Utilities
Recent changes in one-call procedures and other
programs are making locating and marking buried
utilities easier and more accurate. Some of the most
significant developments include three-digit dialing to
connect callers to One-Call agencies, publication of
one-call statistics, and establishment of regional

Common Ground Alliance partnerships. Find out
how these programs and the initiatives of the national
Common Ground Alliance are helping protect our
underground utility infrastructure.

Wednesday, September 24, 2003

Locating, Potholing, and Mapping for
Subsurface Utility Engineering
Owners of major projects are turning to SUE to avoid
utility conflicts and eliminate costly damage and
construction delays. Locating existing utilities, inclu-
ding visual confirmation by potholing with soft-
excavation equipment, and accurately mapping buried
infrastructure, are critical elements of the process.
Representatives of the Port of Seattle and a locating
contractor explain how the work is being done at
Seattle-Tacoma International Airport.

Installing Special Overhead Conductors
ADSS, SSAC, T-2, and other special conductors
require uniquely different installation techniques.
Take advantage of this opportunity to get updated on
the specialized tools and equipment to properly install
these conductors, and hear about provisions of the
latest IEEE guide covering their operation and
maintenance.

HDD Makes the Grade for 
Sanitary Sewer Projects
The sewer market is considered a primary growth area
for the directional drilling industry, but the require-
ments for making on-grade installations for gravity-
flow sewers are much more precise than most other
HDD applications. What does it take for a HDD
contractor to succeed in this specialized market?
zWhat information do contractors need in order to
educate project owners about the benefits of direc-
tional drilling? Get the answers at this informative
session.

Seminar Agenda
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Erosion and Sediment
Control Rules and
Regulations: What
Contractors Need To
Know
Learn what is necessary to
comply with recently-enacted
Phase II regulations for storm
water on construction sites,
including permitting and
documentation. This session,
conducted by the
International Erosion Control
Association, explains what
has changed with the new
regulations, who regulators
hold responsible for
compliance, and what 
erosion and sediment control
inspectors look for.

Thursday, September 25, 2003

Recovery of the Telecommunications Industry...
When Will It Happen?
What Will It Mean for Contractors and Suppliers? Suppliers and contrac-
tors who depended heavily on telecommunications construction during the
booming ‘90s, continue to suffer the effects of the telecom meltdown. Is
recovery finally on the way? How will consumer demands impact new
installations? Who will be the major players? What are the prospects for
outside plant construction? An expert industry analyst provides insight to
these and many other questions about telecom’s boom-to-bust to build-
again environment.

The Vacuum Excavator...
Utility Construction’s Multi-Purpose Construction Package
Vacuum excavators have become standard equipment on many directional
drilling sites for removing excess drilling fluids and digging potholes with
their soft-excavation capabilities. Now it is clear that these systems’ value
extends far beyond drilling projects. They add value to equipment fleets
with their ability to serve many markets, including sanitary and storm sew-
ers , plumbing, natural gas, landscaping, and many others. Learn about the
scores of utility, industrial, and commercial applications vacuum excavators
are performing

Safety Equipment and Protective Gear
Safety devices protect workers on aerial jobs; safety clothing and gear pro-
vides flash protection and reduces the risk of injury from other hazards;
barriers and traffic control equipment protect both construction workers
and the public. Hear about the latest safety products at this panel session.

Changing
Options for
Leasing
Equipment
Why are large corpo-
rations leasing con-
struction equipment
with increasing fre-
quency? Leasing
offers some attractive
tax advantages and
provides job-specific
equipment solutions. Leasing makes sense for small- and medium-size con-
tractors, too. Learn what leasing options are available and the questions to
ask to help select the best deal for your situation.

© AEM 2003 -- Association of Equipment Manufacturers
Toll Free: 866-AEM-0442 Association of Equipment Manufacturers

Seminar Agenda (Continued)
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Exhibitors Booth #
3B6 Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .754
3M Company  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .264
911 EP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3427
A & A Manufacturing Co Inc  . . . . . . . . . . . . . .J420
ABS National Auto Services Inc  . . . . . . . . . . .619
ADB Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .541
ADI Hydraulic Pruning Tools, 
Division of TOL Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1521
Adrian Steel Company . . . . . . . . . . . . . . . . . . . . . . . . . .L236
AEM-Milwaukee  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3006
AEP (American Electric Power)  . . . . . . . . . . . .3015
AeroLift  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L282
AG Tracks Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H140
Aircraft Dynamics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L125
Akkerman Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G108
Alaskaug Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K224
Alcoa Conductor Accessories  . . . . . . . . . . . . . . . .H220
Alliance Equipment Company Inc  . . . . . . .527
Allied Construction Products, LLC  . . . . . .K342
Allison Transmission  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L126
Allmand Bros Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K317
Altec Industries Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L263-L321
Alturnamats Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1311
Aluma-Form/Dixie  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1721
Alum-Line Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L356
American Augers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K144
American Eagle Accessories Group  . . . . . . .3415
American Pipe & Plastics Inc  . . . . . . . . . . . . . . .1651
American Polywater Corporation . . . . . . . . . .629
American Safety Technologies . . . . . . . . . . . . . . .3019
American Safety Utility Corporation  . . . .3515

Exhibitors Booth #
American Test Center  . . . . . . . . . . . . . . . . . . . . . . . . . . .1829
Ammbusher Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1517
AMPAC Machinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G113
Apache Technologies Inc . . . . . . . . . . . . . . . . . . . . . . .1357
Aqua-Tronics Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1149
ARE Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1618
Aries Industries Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3436
ArmLift Div of TG Industries Inc  . . . . . . . .J302
ARNCO Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . .L241
Arnco SuperFill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .747
Artcrest  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1663
ASA Hydraulik of America  . . . . . . . . . . . . . . . . . . .3344
Ashland Earthmovers Inc . . . . . . . . . . . . . . . . . . . . . .H140
Asphalt Zipper Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L120
Astec Underground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K144
Astoria Industries of Iowa  . . . . . . . . . . . . . . . . . . . . .L195
Atlas Copco Construction Tools Inc  . . . . .H114
ATS Asset Tracking Services, Inc. . . . . . . . . . .3020
Attachment Technologies . . . . . . . . . . . . . . . . . . . . . .3118-K126
Auburn Gear Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1115
Auto Crane Company  . . . . . . . . . . . . . . . . . . . . . . . . . .L270
Auto Driveaway Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1416
Auto Truck Group  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3336
Automotive Resources Inc (Ari-Hetra) . .H202
AW Direct  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1647
Baker Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H126
Baker Financial Rental and Leasing  . . . . . .3425
Baker Hughes Mining Tools  . . . . . . . . . . . . . . . . .1064
Ballantine Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .335
Bandit Industries Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .J233
Barbco Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K509

Exhibitors Booth #
Baroid Industrial Drilling Pro . . . . . . . . . . . . . . .445
Bashlin Ind  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1307
Bell Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H140
BG Products Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1554
BLI International . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1414
BLS Enterprises Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3416
Bobcat Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K312
Bombardier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J134
Bondioli & Pavesi Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .1705
Bone Safety Signs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1763
Bonfiglioli USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1109
Boomrest LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3318
Bor-It Mfg Co Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J333
Bosch Rexroth Corporation . . . . . . . . . . . . . . . . . .3345
Boss Industries Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L132
Braden Winch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1835
Brand FX Body Company  . . . . . . . . . . . . . . . . . . . .L143
Brand Hydraulics Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .3024
Bridges Electric Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1401
Broderson Manufacturing . . . . . . . . . . . . . . . . . . . . .L200
Bronto Skylift  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J234
Brown Bear Corporation  . . . . . . . . . . . . . . . . . . . . . .J404
Brown Manufacturing Corporation  . . . . . .L343
Brown Wood Preserving Company . . . . . . .846
Brush Technology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L355
Bryant Air & Hydraulic Inc . . . . . . . . . . . . . . . . . .157
Bucher Hydraulics Inc  . . . . . . . . . . . . . . . . . . . . . . . . . .3511
Buckingham Mfg Co Inc . . . . . . . . . . . . . . . . . . . . . .3115
Bulwark Protective Apparel . . . . . . . . . . . . . . . . . . .362
Butler Trailer Manufacturing  . . . . . . . . . . . . . . . .H135
Calvin Heaters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H132
Cargobody USA (Iowa)  . . . . . . . . . . . . . . . . . . . . . . . .L222
Cargotec Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J418
Carhartt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .164
Carlisle Ind. Brake and Friction . . . . . . . . . . . .254
Carson Industries LLC  . . . . . . . . . . . . . . . . . . . . . . . . .1735
Car-Vir Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1741
Case Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K200
Caseco Manufacturing Inc . . . . . . . . . . . . . . . . . . . .H242
Cast Products Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .458
CDR Systems Corp  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .464
CEJN Industrial Corp  . . . . . . . . . . . . . . . . . . . . . . . . . .1654
Cembre Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1259
Cementex Products Inc . . . . . . . . . . . . . . . . . . . . . . . . .1044
CenterPointe USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1146
Central Mine Equipment Company  . . . . .K416
CertainTeed Corp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1542
Challenger Lifts Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .741
Charleston Marine Containers . . . . . . . . . . . . . .3141
Checkers Industrial Products Inc  . . . . . . . . . .834
Chelsea Products Div. of 
Parker Hannifin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L164
Cie-Tech Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1848
Clean Seal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1049
Clifford Mfg Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1244
CMC/ESP Utility Products  . . . . . . . . . . . . . . . . . .3135
Coast Machinery Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .J416
Comasec Safety Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .719
Comer Industries Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . .1615
Command Controls Corp  . . . . . . . . . . . . . . . . . . . .1127
Common Ground Alliance  . . . . . . . . . . . . . . . . . . .1765
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Restrooms
Concessions

First Aid Station

Restrooms

Pay
Telephones

Exhibitors Booth #
CommScope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3250-G220
CommScope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G220
Compass Equipment Leasing Inc . . . . . . . . . .1457
Conduit Repair Systems Inc  . . . . . . . . . . . . . . . . .820
Condux International Inc  . . . . . . . . . . . . . . . . . . . . .L193
CONEXPO-CON/AGG 2005  . . . . . . . . . . . .3008
Connector Products Inc . . . . . . . . . . . . . . . . . . . . . . . .1640
Connectra Fusion Technologies LLC  . . . .1850
Construction Equipment Guide  . . . . . . . . . . .1406
Construction Equipment Magazine  . . . . . .1523
Contemporary Products of Texas Inc  . . . .841
Contractors Hot Line  . . . . . . . . . . . . . . . . . . . . . . . . . . .3248
Cooper Hand Tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1514
Cooper Power Systems . . . . . . . . . . . . . . . . . . . . . . . . . .1715
CR Brophy Machine Works Inc  . . . . . . . . . . .529
Crosby Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .449
Custom Composites Inc  . . . . . . . . . . . . . . . . . . . . . . .1606
Cygnus Business Media  . . . . . . . . . . . . . . . . . . . . . . . .3017
Cyndrus Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1620
Dakota Bodies Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H224
Danzer Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J431
Dayton T Brown Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .262
DCD Design & Manufacturing Ltd . . . . .1535
Delta Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G222
Delta Mobile Testing Inc  . . . . . . . . . . . . . . . . . . . . . .1326
Denison Hydraulics Inc  . . . . . . . . . . . . . . . . . . . . . . . .1644
Dennis Filges Co Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .3130
Deutz Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L129
DewEze Manufacturing  . . . . . . . . . . . . . . . . . . . . . . . .1429
Dexter Axle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1815
DICA Marketing Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . .929
Dickie Tool Company  . . . . . . . . . . . . . . . . . . . . . . . . . .543
Diesel Progress  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1614
Digital Control Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1841
Dimensions Unlimited Inc  . . . . . . . . . . . . . . . . . . .1415
Directional Crossing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3018
Distribution Contractors Assoc  . . . . . . . . . . . .1408
Ditch Witch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K212-K110
Diversified Inspections/ITL  . . . . . . . . . . . . . . . . . .441
Diversified Product Development . . . . . . . . .1846

Exhibitors Booth #
Diversitech  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1145
DODGE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .141
Dongil Rubber Belt Co Ltd . . . . . . . . . . . . . . . . . .514
DP Winch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1135
Drillingworld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .440
Dur-A-Lift Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J126
Dura-Line Corporation  . . . . . . . . . . . . . . . . . . . . . . . .614
Dynamic Power Source LLC  . . . . . . . . . . . . . . . .1834
East West Manufacturing LLC  . . . . . . . . . . . . .1062
Eastern Metal/USA-SIGN  . . . . . . . . . . . . . . . . . . . .150
Eastern Tools & Equipment Inc  . . . . . . . . . . .856
ECCO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1123
Edwards Glove Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1419
EFFER/North American 
Lifting Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L203
ELASCO Tool Supply  . . . . . . . . . . . . . . . . . . . . . . . . . .822
Elastometall Kentucky LLC . . . . . . . . . . . . . . . . . .3444
Electric Energy Publications  . . . . . . . . . . . . . . . . .454
Electric Technologies Inc  . . . . . . . . . . . . . . . . . . . . . .1116
Electrical Advertiser  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1540
Electromark Company . . . . . . . . . . . . . . . . . . . . . . . . . .1855
Elk River Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1222
Elliot Machine Works Inc . . . . . . . . . . . . . . . . . . . . .J410
Elliott Equipment Company  . . . . . . . . . . . . . . . .L109
Empire Level Mfg Corp . . . . . . . . . . . . . . . . . . . . . . . .636
Enginaire  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1255
Environmental Protection . . . . . . . . . . . . . . . . . . . . .H138
Equipment Lock Company  . . . . . . . . . . . . . . . . . .3241
Equipment Technology Inc . . . . . . . . . . . . . . . . . . .J238
Equipment Today/
Cygnus Business Media  . . . . . . . . . . . . . . . . . . . . . . . . .3017
Equipment World/
Randall Construction Media  . . . . . . . . . . . . . . . . .615
ERICO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .351
Erin Rope Corporation . . . . . . . . . . . . . . . . . . . . . . . . .625
ESCO Industries Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .456
Eskridge Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .826
Estex Manufacturing Company Inc  . . . . . .735
Eureka Chemical Company  . . . . . . . . . . . . . . . . . .1518
Expander Americas Inc  . . . . . . . . . . . . . . . . . . . . . . . . .3121
Express Blower Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .654-L140

Exhibitors Booth #
Eye Lighting International 
of North America Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . .1129
Fabco Power  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1035
FAE USA Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .358-J423
Fairfield Manufacturing Co Inc  . . . . . . . . . . . .1435
Fairmont-Greenlee Textron . . . . . . . . . . . . . . . . . . .907
Fascan International Inc  . . . . . . . . . . . . . . . . . . . . . . .L130
Faster Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .915
FCI-Burndy Products  . . . . . . . . . . . . . . . . . . . . . . . . . . .1322-J400
Fecon Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .755-J427
Federal Signal Emergency Products  . . . . . .341
Felco Industries Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .623
Feterl Manufacturing Corp . . . . . . . . . . . . . . . . . . .J412
Fiber Trucks & Trailers Inc  . . . . . . . . . . . . . . . . . . .3211
Fibertek Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .163
Fibrobec/Spacekap  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J324
First Gear Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .564
Five Star Publishing-
Contractors Equipment Directory . . . . . . . . .1857
Fleet Electrical Service Inc  . . . . . . . . . . . . . . . . . . . .L228
Fleet Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .508
Flo Draulic Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3127
FMC Technologies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1454
FOF Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .154
Footage Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1455
Force America Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3132
Ford Trucks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J222
Forester Communications . . . . . . . . . . . . . . . . . . . . .444
Freightliner Corporation . . . . . . . . . . . . . . . . . . . . . . .H111
FrenchCreek Production . . . . . . . . . . . . . . . . . . . . . . .1363
Fuelmaster/Syn-Tech Systems Inc  . . . . . . . . .135
GapVax Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G225
Gasboy International LLC  . . . . . . . . . . . . . . . . . . . .1849
Gator Rock Bit Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L308
GDS & Associates Inc  . . . . . . . . . . . . . . . . . . . . . . . . . .1662
GE Commercial Distribution  . . . . . . . . . . . . . . .1201
Gear Products Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3311
Gempler's Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .448
General Machine Products . . . . . . . . . . . . . . . . . . . .L337
Genie Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G104
Georgia Underground & Supply  . . . . . . . . . .1726

Outdoor Exhibit

Lot L
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Exhibitors Booth #
Geotek Inc PUPI Division . . . . . . . . . . . . . . . . . . . .1058
Getec Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .635
GFI Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .956
Gleason Reel Corporation 
(Hubbell Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3236
GM Fleet and Commercial . . . . . . . . . . . . . . . . . . .L149
Go For Digger  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G227
Godwin Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3348
Golight Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .814
Government Product News  . . . . . . . . . . . . . . . . . .526
Gray  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H221
Greer Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1235
GrimmerSchmidt Compressors  . . . . . . . . . . . .L314
Grindex Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .339
Grote Industries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .546
Ground Heaters Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3230
GTM Canada  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3032
H & H Hole Covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3422
Hagglunds Drives Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .723
Halco America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3424
Halco Directional Drilling . . . . . . . . . . . . . . . . . . . .3324
Hall's Safety Equipment Corp  . . . . . . . . . . . . . .1729
Hannay Reels Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .640
Hansen International Inc . . . . . . . . . . . . . . . . . . . . . .1549
Happ Controls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .655
Hard Hat News  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1019
Harger Lighting & Grounding  . . . . . . . . . . . . .709
Harlo Products  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G101
Harrison Hydra-Gen Inc  . . . . . . . . . . . . . . . . . . . . . .H105
Hastings Hot Line Tools . . . . . . . . . . . . . . . . . . . . . . .1607
Hatz Diesel of America Inc . . . . . . . . . . . . . . . . . . .1515
Haulotte US Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G127
Havis-Shields Equipment Corporation  .517
HAWE Hydraulics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1520
HBC-radiomatic Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J408
HD Electric Company  . . . . . . . . . . . . . . . . . . . . . . . . .945
HDW Electronics Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .1410
HED  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1963
Helac Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1926
Hella Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .349
Hercules Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1120
Hercules Machinery Corporation  . . . . . . . . .G112
Herculine Corp  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3233
Hetronic  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L378
High Voltage Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1045
Highline Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .656
Highway Manufacturing . . . . . . . . . . . . . . . . . . . . . . .J206
Hilti Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J415
Hinowa SPA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1300
HISCO Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .840
HIT Tools USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .515
Hogg & Davis Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J212
Holland Group (Holland Hitch)  . . . . . . . . . .842
Honeywell Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1354
Hook International Inc . . . . . . . . . . . . . . . . . . . . . . . . .1219
Horizontal Rig & Equipment Inc . . . . . . . . .H125
Hub City Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3125
Hubbell Power Systems  . . . . . . . . . . . . . . . . . . . . . . . .L206
Hughes Brothers Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1627
Huskie Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1624

Exhibitors Booth #
HYCO International Inc  . . . . . . . . . . . . . . . . . . . . . .3432
Hydraforce Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .627
Hydraulic Industries Corporation 
(HICO)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L105
Hydraulic Technologies Inc  . . . . . . . . . . . . . . . . . .663
Hydraulics & Pneumatics Magazine  . . . . .1507
Hydreco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1246
Hydrocontrol Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3127
Hydrogrip Manufacturing Ltd . . . . . . . . . . . . . .G221
Hydro-Solutions Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3150
IC Fluid Power Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .355
ICEUS Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .957
Icorp-Ifoam Specialty Products  . . . . . . . . . . . . .708
IFM Efector Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3148
IFPE 2005  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3008
IHI Compact Excavator Sales LLC . . . . . . .K348
Illinois Power Training Center  . . . . . . . . . . . . . .3122
IN STOCK NOW! Inc  . . . . . . . . . . . . . . . . . . . . . . . .1750
Independent Dispatch Inc  . . . . . . . . . . . . . . . . . . . .644
Ingersoll-Rand  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G102-K105
Innovative Utility Product  . . . . . . . . . . . . . . . . . . . .1029
InPower LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .621
Integrated Technologies Inc  . . . . . . . . . . . . . . . . . .1249
International Erosion Control Ass.  . . . . . . .827
International Truck and Engine Corp.  . .L101
Iowa Mold Tooling Co Inc  . . . . . . . . . . . . . . . . . . .L278
ISCO Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3021
ITS Compliance Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1758
ITT Flygt Corporation  . . . . . . . . . . . . . . . . . . . . . . . . .626
ITW Dymon  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .647
J J Kane Auctioneers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1756
J.L. Matthews Co Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .1242
J.R. Merritt Controls Inc  . . . . . . . . . . . . . . . . . . . . . .1655
Jameson LLC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1315
Jarraff Industries Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1411-J312
JCB Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K132
JCMB Technology Inc  . . . . . . . . . . . . . . . . . . . . . . . . . .1601
Jeffrey Machine Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .641
Jet-Lube Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1050
John Deere 
Construction & Forestry Company  . . . . . .K230A
John Deere 
Construction & Forestry Company  . . . . . .K230
John Deere Power Systems . . . . . . . . . . . . . . . . . . . .K334
JOMAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J409
Jotto Desk  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1458
Kar-Tech Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1200
Kassbohrer All Terrain Vehicles Inc . . . . . . .J413
Kawasaki Motors Corp  . . . . . . . . . . . . . . . . . . . . . . . . .855
Kem-Tron Technologies Inc . . . . . . . . . . . . . . . . . .K308
Kenco Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H247
Kennametal Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .142
Kershaw Div. of Progress Rail Services . .249-J306
Kiefer Industrial Trailers  . . . . . . . . . . . . . . . . . . . . . . .L176
Kinetics Engineering Pty Ltd . . . . . . . . . . . . . . . .1754
Kinshofer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L127
KMC-Kootrac/Kootenay Tractor  . . . . . . . . . .356
Knaack Mfg/Weatherguard . . . . . . . . . . . . . . . . . . .L208
Knapheide Manufacturing Compan  . . . . .J216
Komatsu America Corp  . . . . . . . . . . . . . . . . . . . . . . . .K400

Exhibitors Booth #
KTR Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1063
Kubota Engine America . . . . . . . . . . . . . . . . . . . . . . . .1207
Kubota Tractor Corporation  . . . . . . . . . . . . . . . . .K507
Kunz Glove Company Inc  . . . . . . . . . . . . . . . . . . . .724
Laminated Wood Systems Inc . . . . . . . . . . . . . . .228
Lanair  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1355
Landoll Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J316
Landscape Construction 
& Maintenance Magazine  . . . . . . . . . . . . . . . . . . . .757
Larson Cable Trailers Inc  . . . . . . . . . . . . . . . . . . . . . .J411
Lawson Products Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .1057
Leggett & Platt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L169
Levelok Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1664
Lewis Manufacturing Company  . . . . . . . . . . .1240
Leyman Lift Gates  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1229
Liebherr Construction Equipment Co . .H100
Lift Applications 
& Equipment Magazine . . . . . . . . . . . . . . . . . . . . . . .926
LIFT-ALL/Hydra-Tech Inc  . . . . . . . . . . . . . . . . . . .L254
Liftmoore Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L216
Lincoln Electric  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H117
Line-Ward Corp  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K306
Little Mule/Coffing Hoists  . . . . . . . . . . . . . . . . . . .1148
Load & A-2-B Company . . . . . . . . . . . . . . . . . . . . . .146
Locating, Testing & Repairing  . . . . . . . . . . . . . .149
Loegering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K404
Loflin Fabrication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K311
Loftness Specialized Inc  . . . . . . . . . . . . . . . . . . . . . . . .1842
Logan Clutch Corporation  . . . . . . . . . . . . . . . . . . .1423
LoJack Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1659
Lombardini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1040
Louisville Ladder Group LLC . . . . . . . . . . . . . . .1048
LSI-Load Systems International Inc . . . . . .648
Lug-All  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1625
Lun-Yuan Enterprise Co Ltd  . . . . . . . . . . . . . . . .1511
Mabey Bridge & Shore Inc  . . . . . . . . . . . . . . . . . . .G117
Maclean Power Systems  . . . . . . . . . . . . . . . . . . . . . . . .1550
Macrotech Polyseal Inc  . . . . . . . . . . . . . . . . . . . . . . . . .1055
Magid Glove and Safety Mfg Co  . . . . . . . . . .137
Maintainer Corporation of Iowa Inc . . . . .L370
Mala GeoScience USA Inc . . . . . . . . . . . . . . . . . . . .3137
Malcolm Marketing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .847
Manitex  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J116
Marcal Rope and Rigging  . . . . . . . . . . . . . . . . . . . . .455
Marmon Herrington Company  . . . . . . . . . . . .L335
Masterack  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L169
MAXIMUS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1545
Mayo Global Transportation Inc . . . . . . . . . . .3224
McElroy Fluid Power (2)  . . . . . . . . . . . . . . . . . . . . . .3009
McElroy Mfg Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3111
McFarland Cascade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .555
McLaughlin Mfg Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K143
MDI Traffic Control Products  . . . . . . . . . . . . . .1635
Megger  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .818

Outdoor Exhibit



Outdoor Exhibit

Exhibitors Booth #
Melfred Borzall  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K228
Mertz Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1364-K103
Metrotech Corp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3338
MGS Incorporated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J308
Michelin North America  . . . . . . . . . . . . . . . . . . . . . .1840
MICO Incorporated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .535
Microtronics Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1329
Mile Marker Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .825
Milsco Mfg  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .649
Mobile Matt (PJS Products Inc)  . . . . . . . . . . .646
Mobile Power  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .250
Mody Pumps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .348
Mohawk Lifts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .248
Monarch Hydraulics Inc  . . . . . . . . . . . . . . . . . . . . . . .J124
Monroe Custom Utility Bodies Inc  . . . . . .L131
Monroe Truck Equipment Inc  . . . . . . . . . . . . . .L142
Moore Industrial Hardware  . . . . . . . . . . . . . . . . . .1250
MSA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3030
MTE Hydraulics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .954
MTS Systems Corporation  . . . . . . . . . . . . . . . . . . .610
Muncie Power Products Inc  . . . . . . . . . . . . . . . . . .510
Murphy, FW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1823
Mustang Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .854
MY-TE Products  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .563
Nagy FleetNet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1340
Napco Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1555
Nasco Industries Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1425
National Crane  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L311-L111

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L212
National Rural Electric Coop. Assn  . . . . . .1600
National Truck Equipment Association 727
National Utility Contractors 
Association (NUCA)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1548
Nationwide Auction Systems  . . . . . . . . . . . . . . . .3419
Nationwide Utility Poles . . . . . . . . . . . . . . . . . . . . . . .717
NBB Controls Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1747
NECS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1746
Nehrwess Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1727
NEPTCO, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .428
NESCO Sales & Rentals  . . . . . . . . . . . . . . . . . . . . . .L186
New Draulic Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .544
New England Ropes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3333
Niagara Safety Products  . . . . . . . . . . . . . . . . . . . . . . . .1847
No-Dig International . . . . . . . . . . . . . . . . . . . . . . . . . . . .3015
North American Hydraulics Inc  . . . . . . . . . . .K304
North American Signal Company  . . . . . . . .1141
North American Society 
for Trenchless Technology  . . . . . . . . . . . . . . . . . . . . .3430
Nova Scotia Textiles, Limited  . . . . . . . . . . . . . . .1217
Nupla Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .949
Nutmeg Utility Products Inc  . . . . . . . . . . . . . . . .L286
OEM Controls Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3033
Oil Control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3330
Oilair Hydraulics Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .3026
OK Champion Corp  . . . . . . . . . . . . . . . . . . . . . . . . . . . .L189
Omaha Standard Inc/Eagle Lift  . . . . . . . . . . . .L238
Omnex Control Systems Inc  . . . . . . . . . . . . . . . .3221
Omni Gear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .548
Omniglow Corporation  . . . . . . . . . . . . . . . . . . . . . . . .258
Onan Corporation Engine Div . . . . . . . . . . . . .J210
Onspot of North America Inc  . . . . . . . . . . . . . .255
Ontario Drive & Gear Limited  . . . . . . . . . . . .1342

Exhibitors Booth #
Osburn Associates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1318
OSI Plastics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1417
Outdoors For Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3441
Outside Plant  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .508
P B Tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G229
Pace Edwards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .457
Palfinger North America . . . . . . . . . . . . . . . . . . . . . . .L182
Palmieri - USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1362
Parker Hannifin Corp . . . . . . . . . . . . . . . . . . . . . . . . . . .1335
PAT America Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1449
PBL Enterprises Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H127
Pelsue Company  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J232
Pencell Plastics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1526
Pengo Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .235
PennWell-Global Energy Group  . . . . . . . . . . .657
Penske Truck Leasing  . . . . . . . . . . . . . . . . . . . . . . . . . . . .962
Perfection Gear, 
a subsidiary of Peerless-Winsmith Inc  .521
Perfit Computer Systems Group Inc-
EMDECS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1456
Permco  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .525
Petro Comm Industries Ltd  . . . . . . . . . . . . . . . . . .710
Phenix Technologies Inc  . . . . . . . . . . . . . . . . . . . . . . .3016
Phoenix USA Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1657
PIAB Sweden AB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3332
Pipe Genie Manufacturing Inc  . . . . . . . . . . . . .1102
Plastic Composites Company  . . . . . . . . . . . . . . .1826
Plastic Techniques Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .1534
Posi-Plus Technologies Inc  . . . . . . . . . . . . . . . . . . . .H129
Power & Communications Contractors 
Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3335
PPG Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1321
Practical Communications Inc . . . . . . . . . . . . . .508
Precision Manufacturing . . . . . . . . . . . . . . . . . . . . . . .H116
Preco Electronics Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .928
Preformed Line Products  . . . . . . . . . . . . . . . . . . . . . .1126
Premier Manufacturing . . . . . . . . . . . . . . . . . . . . . . . . .1343
Presco  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3528
Pride Bodies Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J425
Prime Source Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1158
Princeton Delivery Systems Inc  . . . . . . . . . . . .G100
Prosser Pumps  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .234
PSE Amber  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1441
PSL of America Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .815
PT Technologies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .720
Puget Sound Rope Company  . . . . . . . . . . . . . . .3232
Pullmaster Winch Corporation . . . . . . . . . . . . .1135
Quality Services Laboratories . . . . . . . . . . . . . . . .662
R.O.M Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1015
Radiodetection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3238
Rainbow Technology  . . . . . . . . . . . . . . . . . . . . . . . . . . . .746
Randall Construction Media 
(See Equipment World)  . . . . . . . . . . . . . . . . . . . . . . .615
Ratcliff Hoist Co Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . .935
Reading Body Works Inc  . . . . . . . . . . . . . . . . . . . . . .L225
Red Rhino Mini Crushers/
Heathway Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H225
Redi Haul Trailers Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .L354
Reed City Power Line Supply  . . . . . . . . . . . . . . .1227
Reed Construction Data  . . . . . . . . . . . . . . . . . . . . . . .1100
Reed Manufacturing Co Inc  . . . . . . . . . . . . . . . . .3050
Reedrill, a Metso Minerals Company  . . .K133

Exhibitors Booth #
Reliable Equipment & Service Co Inc  . .549
Reliable High Performance Prods. Inc  . .1327
RepNet Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .236
RFA/MN Engineering  . . . . . . . . . . . . . . . . . . . . . . . . . .1027
Rineer Hydraulics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1407
Ring-O-Matic Mfg Company Inc  . . . . . . . .3108
Ripley Tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .726
RKI Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L333
Robbins Company (The) . . . . . . . . . . . . . . . . . . . . . .1757
Robert Hydraulique Inc . . . . . . . . . . . . . . . . . . . . . . . .3341
Robin America Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H118
Rock & Dirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .345
Rock Star Technology Inc  . . . . . . . . . . . . . . . . . . . . .K356
Roland Machinery Company  . . . . . . . . . . . . . . .L178
Roo Guards Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1558
Roose Manufacturing Company  . . . . . . . . . . .3012
Rotary Lift  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .435
Rotzler Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1054
RPM Control Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3131
Rumber Materials Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .1762
Rust-Oleum Industrial Brands  . . . . . . . . . . . . . .1248
Rycom Instruments Inc  . . . . . . . . . . . . . . . . . . . . . . . .958
S.D. Pitman Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L128
S.D.P. Manufacturing Inc  . . . . . . . . . . . . . . . . . . . . .1557
SafetyTest and Equipment Company . . . .1134
Salco Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1509
Salisbury  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1007
Samson Rope Technologies  . . . . . . . . . . . . . . . . . . .455
Sauber Mfg Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L272
Schaeffer Manufacturing . . . . . . . . . . . . . . . . . . . . . . .1464
Schonstedt Instrument Company  . . . . . . . . .924
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Exhibitors Booth #
Scorpion Oil Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3227
Scott Powerline & Utility Equipment . . .H106
Scot-Track North America  . . . . . . . . . . . . . . . . . . . .G109
SeekTech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .659
SEFAC Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H205
Sellick Equipment Limited  . . . . . . . . . . . . . . . . . . .L104
Sellstrom Manufacturing Co  . . . . . . . . . . . . . . . .1859
Sensors & Software Inc . . . . . . . . . . . . . . . . . . . . . . . . .1622
Service Trucks International . . . . . . . . . . . . . . . . . .J326
Shakespeare Composites & Electronics .620
Sherman & Reilly Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .L230
Sherwin-Williams Automotive Finishes 608
Shoemaker Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3235
Shuttlelift/Pitman Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .L267
Sievert Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .251
Silver Needle Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1154
Six Sigma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J423
Skylift Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J419
Slabach Enterprises  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K505
Slingco Limited  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .950
Snap tite Quick Disconnect & Valve  . . . .835
Soft Track Supply Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .J407
Solida Hydraulic Hammer Tools . . . . . . . . . . .3550
Sollami Company (The)  . . . . . . . . . . . . . . . . . . . . . . .734
Soloco LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H112
Sound Off Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1118
Special Fleet Service Inc . . . . . . . . . . . . . . . . . . . . . . . .1220
Speed Shore Corporation . . . . . . . . . . . . . . . . . . . . . .K101
Speed Systems Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .634
SpiderPlow USA LLC . . . . . . . . . . . . . . . . . . . . . . . . . . .3145
Spiradrill  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H103
Spoolmaster  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1541
SRJ Inc - A-Se  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .514
Stahl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L115
Stanley Hunt Dupree & Rhine . . . . . . . . . . . . .562
Stanley Hydraulic Tools  . . . . . . . . . . . . . . . . . . . . . . . .K117
Star Beam/Night Ray div Galco Corp  . .1501
STARcorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .359
Steel Grip Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .446
Steelweld Equipment Co Inc  . . . . . . . . . . . . . . . .L353
Stellar Industries Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L373
Sterling and Western Star Trucks  . . . . . . . . . .J421
Sterling Hydraulics Inc  . . . . . . . . . . . . . . . . . . . . . . . . .1025
Sterling Rope Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .718
Stertil-Koni/Omer USA . . . . . . . . . . . . . . . . . . . . . . . .851
Stewart R Browne Mfg Co  . . . . . . . . . . . . . . . . . . .256
Sto-Away Power Cranes Inc  . . . . . . . . . . . . . . . . . .1428
Stone Construction Equipment Inc  . . . . . .K503
Streamlight Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .354
Strongwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .941
Structural Metal Fabricators Inc  . . . . . . . . . . .H119
Stuart C Irby Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1358
Stucchi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1314
SubSurface Instruments  . . . . . . . . . . . . . . . . . . . . . . . .3327
Sullivan Palatek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1041
SunSource Hydraulic Service & Repair 3321
Super Products Corporation  . . . . . . . . . . . . . . . . .L340
Superior Signals Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .715
Superior Tire & Rubber . . . . . . . . . . . . . . . . . . . . . . . .3548
Supra Products  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .946
Supreme Corporation  . . . . . . . . . . . . . . . . . . . . . . . . . . .J328
SVE Sales Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .729
SVP Mfg Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1658
Swaploader USA Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . .J237
Sweeprite Mfg Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1805

Exhibitors Booth #
Syltone/Drum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1610
Synertech Moulded Products Inc . . . . . . . . . .1114
System Edstrom of Sweden Inc . . . . . . . . . . . . .1017
Takeuchi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K104
Tallman Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1426
Team Fenex  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L169
Technicon Industries Inc  . . . . . . . . . . . . . . . . . . . . . .1202
Technocrane Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L341
TEI Rock Drills  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K321
Tekonsha Towing Systems  . . . . . . . . . . . . . . . . . . . .447
Teltek Sales Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .357
Tendaire/Electrol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1740
Terex Utilities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K402
Terex Utilities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L300
Terminal Supply Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .955
Terramite  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K410
Terresolve Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3549
Tesmec USA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K107
Texas Hydraulics Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1864
Texas Instruments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .849
The Durham Company  . . . . . . . . . . . . . . . . . . . . . . . .140
The Homac Companies . . . . . . . . . . . . . . . . . . . . . . . .1121
Thieman Tailgates Inc  . . . . . . . . . . . . . . . . . . . . . . . . . .J417
Thiermann Industries Inc  . . . . . . . . . . . . . . . . . . . . .K325
TIMCO Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .257
Time Manufacturing  . . . . . . . . . . . . . . . . . . . . . . . . . . . .J202-J110
Tommy Gate Company  . . . . . . . . . . . . . . . . . . . . . . . .722
Tornado Advanced Systems Corp  . . . . . . . . .H147
TrafFix Devices Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .134
Trail King Ind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J239
Transmission & Distribution 
World Magazine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .545
Transportation Safety Technology  . . . . . . . . .1226
Trenchless Technology Inc  . . . . . . . . . . . . . . . . . . . .1641
Trenchless Technology Products . . . . . .K513
Trencor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K144
Tribco Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .155
Trim-lok Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .558
Triple Crown Products Inc  . . . . . . . . . . . . . . . . . . .829
Truck & Trailer Sales Sub. 
Williams Scotsman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L243A
Trumpf Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .756
TSE International Inc . . . . . . . . . . . . . . . . . . . . . . . . . . .L166
Tsurumi (America) Inc  . . . . . . . . . . . . . . . . . . . . . . . . .618
TT Technologies Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K155
Tulsa Winch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1235
Turner Electric LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1724
TVC Communications  . . . . . . . . . . . . . . . . . . . . . . . . .1215
Tyco Electronics Corporation  . . . . . . . . . . . . . . .1349-H120
Tyndale Company Inc  . . . . . . . . . . . . . . . . . . . . . . . . . .759
UCBC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3308
U-Dump Trailers LLC  . . . . . . . . . . . . . . . . . . . . . . . . . .3508-H134
Ultra Shore Products  . . . . . . . . . . . . . . . . . . . . . . . . . . . .522
Underground Construction Tech.  . . . . . . . . .1421
Unicord Intl/Columbian Rope  . . . . . . . . . . . . .858
Unimog North America . . . . . . . . . . . . . . . . . . . . . . . .G111-G114
Unlimited Services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .959
Up-N-Atom Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H130
US Radar Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3143
USA-Lift LLC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L306
Uticom Systems Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .430
UTILCO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1122
Utilimaster Corporation  . . . . . . . . . . . . . . . . . . . . . . .L376
Utility & Telecom Fleets . . . . . . . . . . . . . . . . . . . . . . .508
Utility Equipment Leasing Corp  . . . . . . . . . .3315

Exhibitors Booth #
Utility Fleet Management  . . . . . . . . . . . . . . . . . . . . .616
Utility Metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .547
Utility Products Sales and Service 
(UPS & S)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1107
Utility Products Showcase Magazine . . . . .751
Utility Solutions Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1221
Utility Tool and Body Co Inc  . . . . . . . . . . . . . . .L136
UTV International  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3225-J322
VacStar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K506
Vac-Tron Equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . .G219
Vacuum Source Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K327
Vanair Manufacturing Inc . . . . . . . . . . . . . . . . . . . . .J307
Vanner Incorporated . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3522
Vans Electrical Systems  . . . . . . . . . . . . . . . . . . . . . . . . .H146
Vansco Electronics Ltd  . . . . . . . . . . . . . . . . . . . . . . . . .714
Vantech/Safety Line  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1749
Venturo/Flli.Ferrari Divisions  . . . . . . . . . . . . . . .L310
Vermeer Manufacturing Company  . . . . . . .K240A
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K240
Virginia Plastics Company . . . . . . . . . . . . . . . . . . . .1602
Vista Mfg Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1140
Visual Image Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . .716
VMAC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L372
Voltgard Div of Saf-T-Gard  . . . . . . . . . . . . . . . . . .934
Volvo Construction 
Equipment North America Inc  . . . . . . . . . . . .K328
Von Corporation, The  . . . . . . . . . . . . . . . . . . . . . . . . . .848
Vonberg Valve Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3319
VTE Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3124
Waco Boom Co Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J225
Wagner-Smith Equipment Co  . . . . . . . . . . . . . .230-L162
Warn Industries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .557
Warner Bodies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L288
Warren Heim Corporation  . . . . . . . . . . . . . . . . . . .1527
Watson Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J318
WearGuard  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .151
Wellington Leisure Products  . . . . . . . . . . . . . . . . .1028
Wells Cargo Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L243
Wescon Products  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1506
West Central Soy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1047
Westex Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .263
Whelen Engineering Co Inc  . . . . . . . . . . . . . . . . .540
White Hydraulics Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . .725
White Rubber Corp (The) . . . . . . . . . . . . . . . . . . . .1241
Wilco Manufacturing LLC  . . . . . . . . . . . . . . . . . . .3418
Wilcox Bodies Ltd  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J406
William Frick & Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1510
Williams Machine & Tool Co/
Energy Mfg. Co TEXTRON Co. . . . . . . . . . .1142
Wilson Bohannan Padlock Company  . . .948
Winston Trailers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J310
Wired Rite Systems Inc  . . . . . . . . . . . . . . . . . . . . . . . .554
Wisconsin Motors LLC  . . . . . . . . . . . . . . . . . . . . . . . .H137
WishboneSafety  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1502
Womack Machine Supply Co  . . . . . . . . . . . . . . .1155
Wood/Chuck Chipper Corp . . . . . . . . . . . . . . . . .H104
Work Area Protection Corporation . . . . . . .664
Workhorse  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3004
Workrite Uniform  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1245
World of Asphalt 2004  . . . . . . . . . . . . . . . . . . . . . . . . .3008
Wyo-Ben Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1445
Xantrex Technology Inc  . . . . . . . . . . . . . . . . . . . . . . . .1021
Yale Cordage Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .434
Yanmar Diesel America . . . . . . . . . . . . . . . . . . . . . . . . .921-G224
Yoder & Frey Auctioneers Inc . . . . . . . . . . . . . . .1427
Zemar Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H107
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Predicting Lightning and Weather
Information: Then and Now

Lightning results when rising and descending air within a thunderstorm
separate positive and negative charges. Water and ice particles affect the distribu-
tion of the charge, with lightning resulting from the buildup and discharge of
electrical energy between the positively and negatively charged areas. 

Science started seriously studying lightning in the 1960s with the advent of
the space program. Properly understanding lightning was necessary in order to
help protect passengers and crewmembers from electrical damage. Just as it is
important to protect passengers and crewmembers in space from lightning, it’s
equally important for electrical utilities to protect its employees and business
assets from lightning activity.

In the past, when an electrical utility wanted to predict weather events such
as lightning, utility managers had to keep an eye to the sky and look to recent
history in order to generate a prediction. Today, with the help of new and
improved satellite technology, NEXRAD radar and (GIS) Geographical
Information System systems, electrical utility mangers around the world are
receiving complete lightning and weather solutions. With these advances in
technology, utility managers can now receive customized lightning information, up-to-the-minute weather forecasts and targeted weather alerts which draws their

attention to developing weather conditions that have the potential to impact
their service area. If lightning poses a threat to your transformers or power lines,
a state-of-the-art weather system can help you pinpoint where a problem may
occur and thus help you reduce the time it takes to get service back up and
running. The proper weather forecasting system can even take a utility one step
further, helping to budget and plan ahead by looking at energy consumption
levels and predicted use.

Since an electric utility’s primary responsibility is to deliver energy while
keeping     service interruptions at a minimum for its customers, major weather
events like lightening, heavy storm systems, tornadoes and ice all stand to
increase a utility’s susceptibility to power outages. Deregulation provides extra
incentive for a utility to do its best to keep energy use constant and customers
satisfied. To be able to do this, electrical utilities need to quickly dispatch crews
to repair power lines after lightning events and reduce power outage times before
customers begin to seek out other providers.

Keeping Crews Safe and Service Constant
Proactive weather planning allows for the adequate staffing and positioning

of repair crews and supplies in time for lightning strikes and severe weather.
Having advance notice of potential lightning activity and large – scale weather
events also helps utilities protect the safety of their crews from exposure to
hazardous working conditions. That advance knowledge also saves the company
money in areas like paying for medical costs, disability insurance and potential
lawsuits should severe weather injure an employee.

Forecasting For a Positive Budget
Accurate and timely weather forecasts are crucial in assisting utilities plan for

appropriate load allocation. Sudden changes in temperature and the rapid deve-
lopment of high-impact storms can disrupt even the best-made plans. To assist
in estimating load allocation, seasonal weather information should be utilized on
a consistent basis to help a utility keep costs under control. Purchasing electrical
cable for power lines and utility poles and obtaining climate trend information
all can be done to help a utility prepare ahead of time for the “where” and “when”
of lightning and severe weather. This type of planning directly translates into cost
savings. A utility that saves five or ten percent in their budget might find that it
equates to hundreds of thousands of dollars in savings.

Lightning Protection and 
Weather Forecasting:  

How the THow the Two Wwo Work Tork Togetherogether

By: 

Rich Wilson

Director of Energy Services 

Meteorlogix
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Utilizing weather systems also allows an electric utility to plan for more
immediate weather concerns. With proper weather information and enough
advance notice, a utility can either mobilize an entire service area – or a portion
of that area – that’s expected to be hit the hardest. Then, as severe weather deve-
lops, the utility can send poles, lines and crews out ahead of the storm. Advance
weather information also can help a utility predict how much overtime it will
need to pay employees. The end goal is always the same – restoring service to
customers faster, while keeping employees safe and working efficiently. 

Forecasting and Load Accuracy
Load forecasting is critical for utilities. Especially when you figure that 20

percent of all weather makes up 80 to 90 percent of a utility’s revenue. Properly
forecasting for a utilities’ needs entails looking at the amount of energy a utility
estimates that it will use, and then factoring in what it can produce in-house and
what it needs to buy on the market from other utilities. Utilities should evaluate
their needs upon weather information, looking at weather patterns on a season-
al basis, and weekly basis as well as daily and real-time. 

Weather forecasting also has a direct impact on load accuracy for electric uti-
lities because even a two-degree change in temperature can have a substantial
impact on load. By paying close attention to customized weather, energy traders
can help ensure there is an adequate energy supply to meet demand or decide
ahead of time that they should be looking to the market to either purchase more
energy or sell their excess. 

Meteorlogix, the world’s largest commercial weather services provider, gene-
rates timely, accurate weather information that enables electric utilities to man-
age weather-related power outages, work more efficiently and stay profitable. To
assist in making these types of important decisions, a weather system such as
Meteorlogix’s MxInsight EnergyWatch™ is employed. The weather system is
displayed on an easy-to-use PC format that delivers real-time, GIS-enabled
weather data showing weather information such as lightning strikes, areas of high
wind, ice and snow. 

Where Lightning and Weather Detection
Information is Headed

The MxInsight EnergyWatch weather system is a good example of the type
of next generation weather tools that are now available for electrical utilities.
While no existing weather systems can predict lightning before it happens,
MxInsight EnergyWatch is a complete solution for outage management and GIS
mapping. The system combines GIS weather data and decision support tools
designed for managers of utility companies. MxInsight EnergyWatch allows
utility managers to integrate up-to-date weather information into their own
operational maps, thereby seeing in real-time a utility's stationary and mobile
assets and the current weather that's occurring. 

One example of an electrical utility that has embraced GIS technology is the
Tennessee Valley Authority (TVA). TVA is one of the largest electric power
providers in the country and serves Tennessee and parts of Georgia, Alabama,
Mississippi, Kentucky, North Carolina and Virginia. TVA has successfully uti-
lized GIS capabilities to map all of its power lines. As a result, utility managers
at TVA can access information on a specific pole based upon location coordi-
nates. GIS-based information then provides the utility with an actual photo of
the pole and a history of its maintenance work, finds the current temperature and
determines its height. Then, if severe weather is expected to have an impact, the
weather system provides TVA with an automated warning when severe weather
is within a mile. 

The true benefit of working with a complete weather solutions provider is the
ability to integrate the information into areas that expand beyond weather. A
utility based in South Carolina uses GIS capabilities to automatically reserve
hotel rooms for its utility crews during hurricane season. Area hotels are mapped
into the GIS system based upon their latitude and longitude coordinates, and
when the surrounding climate meets severe weather criteria, the system
automatically reserves a predetermined number of hotel rooms located just
outside the eye of the storm.  

Complete and Customized Weather Solutions
By using real-time, customized weather information, electrical utilities have

the opportunity to select their own parameters and receive targeted weather
information. That being said, electric utility managers should focus on choosing
a weather provider whose capabilities include lightning alerts, GIS interfacing,
storm forecasting and the ability to produce both short-and long-range forecasts.
Look for a weather provider that has a staff of trained meteorologists on hand
who have access to advanced computer models, therefore ensuring that forecast
information is as accurate as possible. The weather tools you employ to manage
lighting events and forecast load allocation will directly translate into bottom-
line successes.  ■

About the Author
Rich Wilson is the director of energy services at Meteorlogix, the world’s largest commercial

weather services provider. Based in Minneapolis, the company provides weather solutions to help
customers oversee weather-related business risks, maximize personal safety and minimize finan-
cial loss. Meteorlogix serves leading electrical utilities including: Tampa Electric, Excel Energy,
Wisconsin Electric, Tennessee Valley Authority and NSTAR. Meteorlogix serves more than
22,000 customers with a focus on public safety, broadcast media, transportation, energy and
aviation industries. Additional information about Meteorlogix can be found on the Web at
www.meteorlogix.com.
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www.canelect .ca

Where the industry turns for
the information it needs.

The CEA Web site.
What you’ll find on our site  

• The latest national and international industry news

updated daily; 

• Industry facts and figures;

• An overview of the structure of electricity in Canada;

• A history of the Canadian electricity industry;

• A library of CEA policy statements, briefs, 

backgrounders and other key documents;

• Issue-by-issue summaries of the state of electricity in

Canada and how CEA is actively involved in shaping

the debate;

• A member directory complete with access information

and company descriptions;

• Current and archived CEA and member news releases;

• Information on CEA and the advantages of membership;

• Links to national and international electricity-related sites.

www.canelect .ca
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Portland General Electric (PGE) was faced
with such a problem several years ago.
While our legacy energy management

system was generating the data we needed, the
mainframe computer we used to store historical
data had become a roadblock to improvement.
Few of our employees had the skill to extract data
from the system, thus creating inefficiencies and
reliance on estimates for decision-making.

In response, PGE has created a Transmission
and Distribution (T&D) Information System
capable of serving up both real-time and histori-
cal information to users throughout the company.
While only three years old, the PI System has
yielded numerous benefits for PGE and is rapidly
growing to meet user demands.

PGE is Oregon’s largest utility, serving more
than 740,000 residential, commercial and indus-
trial customers in Portland, Salem and 49 other
surrounding communities. The company
employs more than 2,700 people. In addition to
owning 2,000 megawatts of generating capacity,
the company has approximately 26,000 miles of
transmission and distribution lines and related
infrastructure.

Approximately four years ago, PGE decided to
improve its methods for distributing and using
the massive amounts of information generated in
the operation of its T&D system. While some of
the capabilities were available in our ABB EMSYS
energy management system (EMS), we recog-
nized the need to establish a separate system that
included a comprehensive historian as well as
applications that could utilize both real-time and
historical data from the EMS and other systems
used in our daily operations. We decided to
implement a system based on OSI Software’s PI
System, a well-established information manage-
ment infrastructure that turns operations data
into a powerful corporate asset and which enables
real-time performance management. PI acquires
data from automated control systems or other
sources and makes it available for interpretation

and real-time dissemination through a set of
powerful performance-management applications.

Since we established the system, which today
has more than 100 users, it has grown from 1,000
tags to more than 16,000 tags, representing virtu-
ally every facet of our T&D system. While the PI
System draws data from multiple sources in our
T&D system, in this paper we will describe the
structure, applications and benefits associated
with the data obtained from our EMS.

OSIsoft’s PI database server resides on a
cluster of PCs located at our headquarters in
downtown Portland. PI scans the EMS every 30
seconds for data from approximately 100 PGE
substations.

Transmission & Distribution 
Information System:  

ImprImproving Peroving Per forformance thrmance throughough
WWidespridespread Access to Real-ead Access to Real-
TTime and Historical Inforime and Historical Informationmation

By: 

Scott Noble

Ray Payne

Portland General Electric
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"You can only
improve 
what you 
can measure.”

As true as that oft-heard maxim

might be, it’s important to

remember that there are two key

elements to the measurement.

One is the ability to capture the

data being generated by your

processes. In the power genera-

tion and transmission businesses,

there is no shortage of control

and data acquisition systems for

doing just that. But the other

vital element is the ability to

distribute and quickly interpret

that data for timely action. 

(After all, 

you can’t improve

what you can’t 

act upon). 

The PI server is the data
source for five applications:

• PI AlarmView – An application that 
summarizes PI Alarm server informa-
tion and displays this data in a hierar-
chical tree structure to any number of 
clients, onsite or offsite. 

• PI ProcessBook -- A graphics package 
that allows users to create interactive 
graphical displays populated with real-
time PI data.

• PI DataLink – An application that 
allows PI to access and deliver data to 
and from spreadsheets and reporting 
programs.

• PI System Management Tools — A set 
of applications to administer the PI 
System from client PCs.

• PI ODBC – Used to access data from 
the PI point database to synchronize it 
with the EMS database.



INTERNATIONAL CENTRE
May 18 – 19, 2004  •  8:30 am – 4:30 pm Daily

Mississauga, Ontario, Canada

Attend Canada’s Largest & Most Important Utility ShowAttend Canada’s Largest & Most Important Utility Show

See the latest in utility-related products,
technologies and equipment.

Profit from “hands-on” demonstrations and
expert advice on pole re-cycling, PCB disposal
and much more.

Free Parking is available at 
The International Centre.

Sponsored by: Co-Sponsored by: Presented by:

P

Electric                  Gas                  Water              Telephone             Cable TV              Sewer 

and more information 
visit www.cuee.ca 
or call 416-512-1215 ext. 229 
or 1-800-660-7083 ext. 229

FOR
YOUR
FREE
PASS

FREE ON-SITE DEMONSTRATIONS
AND SEMINARS

350 EXHIBITS

FREE PARKING
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Before we could implement any applications
on top of the PI System, we first had to establish
a database on the PI server. We accomplished this
using the PI System Management Tools, which
enabled us to create tags and link them to the
EMS system. Whereas tags in the EMS can only
be 30 characters long, the PI database is much
more flexible, allowing longer, more descriptive
tags. As a result, we developed a highly structured
tag-naming system that facilitates quick identifi-
cation of company assets.

Since the tag database in the EMS is in
constant change, we also developed an automated
system using ODBC that enables ongoing
synchronization of the EMS and PI tag databases.

The initial applications we established were
aimed at assisting PGE distribution field engi-
neers, planning engineers as well as our own
SCADA engineers. We later added alarming
applications aimed at improving our maintenance
activities. Our goal was to provide these users
with accurate, detailed, real-time and historical
information on the state of our T&D infrastruc-
ture and usage so they could quickly act to pre-
vent potential problems, resolve problems that
already occurred and accurately plan for future
T&D system improvements. Using PI
ProcessBook, we spent about a 1 1/2 years desi-
gning displays so users would have easy access to
precisely the information they need without the
clutter and distraction of unwanted and unnee-
ded data. Listed below are some of the applica-
tions we created to benefit PGE, our employees,
and our customers. 

In addition to acquiring and displaying the
directly measured values, we also used them to
create calculated values which have proven
extremely useful. For example, we calculate the
percent loading for each transformer and feeder
by determining an ambient adjusted rating using
an averaged ambient temperature from each of
our four geographical regions. Using color-coded
status indications on PI AlarmView screens (blue
for over 90 percent loading; yellow for over 95

percent loading; red for over 100 percent loading)
users are able to quickly discern the level of
loading on each transformer or feeder and take
the appropriate action if they are approaching 
an overload situation. Usually, this involves
dispatching operators or maintenance personnel
to ensure that cooling equipment is working
properly on transformers or shifting load to
adjacent transformers or feeders to reduce the
loading to acceptable levels. 

Being able to monitor and react quickly to
equipment loading situations has increased our
equipment utilization factors without lowering
equipment life expectancy, thus resulting in fewer
customer outages. 

These are just three of the applications that we
have implemented in the T&D Information
System; there are numerous others that are allow-
ing us to continuously improve T&D operations
and asset management. In addition, the growing
number of users within PGE has created a grow-
ing appetite for applications that meet their
needs. For example, we recently created displays
summarizing breaker lockouts for each of our
four regions, so that during extreme weather con-
ditions, such as intense windstorms, we will be
able to quickly identify feeder breakers that are
locked out and begin restoration efforts. 

Summary: 
The ability to see and measure the status of

your systems is only half the battle when it comes
to improving real-time performance. Achieving
higher quality requires a means to distribute the
information to those who need it in a timely
manner and having the tools to visualize that
data, both in real time and historically, so it
becomes actionable. At PGE, our PI-based T&D
Information System is proving to be the founda-
tion for continuous improvement.   ■

• Equipment Loading – Like any utility,

PGE strives to maximize equipment utiliza-

tion factors without causing overload condi-

tions that could shorten the life expectancy of

our equipment. Consequently, establishing a

system whereby we could be aware of the real-

time loading of our equipment was a top 

priority. We designed a series of one-line 

diagrams containing all of the critical operat-

ing data at each substation, including

megawatts, megavars, mva, phase currents, 

bus voltages, ambient temperatures, etc. 

• More responsive maintenance – In recent months, we have begun scaling up the T&D

Information System for use by PGE maintenance personnel. The result has been the ability to reduce

the time involved in creating work orders, scheduling crews, and ensuring maintenance personnel are

aware of matters that require their attention in a timely manner.

Prior to implementing the T&D Information System, we did not have a way to notify users that

the information was inaccurate. However, through the use of calculated tags in the PI System, we are

able to determine whether the counter is actually active. If a counter stops, an alarm message appears

on the PI display indicating substation data may be inaccurate. As is the case with transformer 

loading, the ability to “watch the watchdog” through the T&D Information System has enabled us

to become aware of equipment and communications problems and respond quickly to fix these

problems. It also ensures that engineers and technicians have accurate real-time and historical infor-

mation regarding system performance.

Prior to implementing the T&D Information System, alarms in the EMS system would trigger a

multi-step process. Dispatchers from the operations center would have to call maintenance person-

nel who then would have to generate a work order and then initiate the repairs or replacements. Since

the maintenance personnel now have access to the PI AlarmView screens, they receive the alarming

information directly, thus ensuring all maintenance alarms are attended to appropriately and in a

timely manner. 

We have designed the alarming screens by equipment groups, so that not only are maintenance

personnel alerted quickly to problems, they are able to send the appropriate personnel and equipment

when responding to the specific problems.

PI AlarmView has proven very successful in applications were we have a personal computer 

dedicated to displaying the alarms. On the other hand, we discovered AlarmView was not suitable

for typical ProcessBook users due to the time required to initialize the alarm groups when the appli-

cation is first started. Since users did not like waiting for AlarmView to initialize, we developed Visual

Basic scripting that allows users to view the alarms in the one-line diagrams rather than through

AlarmView.

• Watching the Watchdog – PGE has imple-

mented a “watchdog” in each of its substations

to constantly monitor the status of communi-

cations between PLCs, relays and meters. They

also monitor the status of voltage on distri-

buted I/O, PLC batteries and other variables

critical to substation communications. These

watchdogs, which essentially are software

counters, are intended to alert users that the

substation data might be inaccurate due to an

equipment or communications failure.
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Utility HorizonsUtility Horizons™™

(SUPPLEMENT TO ELECTRIC ENERGY T&D MAGAZINE)

I N  C O L L A B O R AT I O N  W I T H

P R O U D LY  P R E S E N T S

Readers Rule!
That’s our motto at Electric Energy T&D Magazine. EE is fortunate to have enjoyed a great deal of success during an otherwise

down market. We did that by giving you, our readers and advertisers, a voice in our direction and content. High among the

things you said were important to you was a desire for more coverage of Automation and Information Technology. You spoke;

we listened, and the result is a new companion publication that is squarely focused on the A/IT component of the electric utility

industry. 

A/IT is among the most – if not THE most – dynamic part of the electric utility business these days. Looking forward to our

expanded 2004 market focus, the Utility Horizons™ supplement to Electric Energy will deliver a balanced blend of editorial and

advertising content focused the following areas:

• T&D Management Solutions for Power Transmission & Distribution Automation
� SCADA/EMS/DMS
� Substation Automation
� RTUs & Field Data Devices

• Geospatial & Mobile Computing Solutions
� Automated Mapping/Facilities Management
� Geographic Information Systems
� Mobile Computing & Mobile Data

• Utility Customer Care Solutions
� Customer Information Systems
� Customer Relationship Management
� Customer Call Centers

• Intelligent Electronic Devices & Networks
� Protection & Control Devices
� Monitoring & Diagnostics

• Enterprise Asset Management Solutions

• Professional & Integration Services 

THE NEW VOICE OF AUTOMATION & INFORMATION TECHNOLOGY (A/IT)

Don’t miss out on the premier issue of this 
landmark publication created especially for 

Electric Utility Automation & Information Technology
professionals!

• Advertising Closes November 14th, 2003

• Editorial Deadline: November 28th, 2003

First Edition AFirst Edition Availablevailable
January 2004

Space Is limited so contact your Jaguar Publications Media
representative today at (888) 332-3749

or visit us at www.electricenergyonline.com for a media kit!

P U B L I C A T I O N  A N N O U N C E M E N T
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In our plant: 

Transformer repair, rewind,
redesign and testing facilities 
• 100MVA 230KV capacity
• Complete warranty

Also distributor for

Power, furnace 
and reactor 
transformers 
up to 1000MVA
765KV
and

power and dry 
type transformers

SHERBROOKE (QC) Canada 
1 800 663 0050

Tel. : (819) 821-3636 • Fax : (819) 563-7517 
surplec@surplec.com
www.surplec.com

SG25-1150M

1 Step Automatic Radar

Large Color Screen

Dual Capacitor
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HDW TECHNOLOGY
• Fault Location, Secondary & Primary

Radars, Thumpers, Pinpointers, Cable Tracers
• Cable Testing & Diagnostics

VLF, AC & DC Hipots, Partial Discharge, 
IRC & RV Methods

89 S Commerce Way, Suite 940  Bethlehem, PA  18017  U.S.A.
Office (610) 861-8862  Fax (610) 861-8864

E-mail: sales@hdwelectronics.com

Web site: www.hdwelectronics.com

IFD. Safer. Faster. Better.
(604) 734-0105 www.ifdcorporation.com

The New 
Standard in
Distribution 
Safety.

The IFD™ delivers:
• Internal fault detection.
• Enhanced safety.
• Enhanced utility performance.
• Faster restoration of service.

Internal 
Fault Detector

Underground
Duct Spacers

by IPEX

Monobloc is the most comprehensive and econo-

mical stacking duct spacer system available today.

Made from durable polyethylene, Monobloc spacers

by IPEX support and position CSA duct within

concrete-encased duct banks. With their reversible

design and ability to switch between base and

intermediate positions, Monobloc spacers reduce

installation times and labor costs significantly. 

Contact IPEX Canada 

(866) 473-9462 • www.ipexinc.com

● New State-Of-The-Art Production  
Facilities And Shorter Lead Times.

● Classes 00 And 0 Gloves Now
Available In EPDM.

● Gloves Carefully Designed And
Contoured To Fit The Human
Hand With Maximum Flexibility
And Comfort.
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HEAVY 
DUTY 
MOWING 
EQUIPMENT
Buy or Rent!! 

Cuts up to 30" 
Trees!!!  

Ready for 
Work!!

2002 Magnum 500 Mower 
– CAT 320 CL Excavator

(2) Magnum 500 Mowers 
– CAT 938G Tire Unit

Magnum 300 Mower 
– CAT 928 Tire Unit

(61) Other Items for Sale at

www.dbiservices.com
Click on "Equipment Sale" or Call

Joe Farkus at DBI - 800-360-9333 ext. 6301

Dur-A-Lift offers a range of models from 
28’ to 41’, Man and Material handlers.

Shown is a DPM-40 with 400 lb bucket and
1000 lb. jib cap,
100 deg. basket rotation 
24 x 30 basket. 
Meets CSA C-225-2000

Dur-A-Lifts are rugged, dependable, and easy
to maintain.

DRAKAR ENGINEERING LTD
Woodstock, ON.

Tel.: 519-539-1151

Dur-A-Lift

Louisville Ladder Group  LLC 
1163 Algonquin Parkway 
Louisville, KY 40208

1-800-666-2811 US & Canada
FAX: 1-800-274-4566
www.louisvilleladder.com

NEW top-of-the-line

Our NEW top-of-the-line 

fiberglass extension

ladder crafted with

durable parts.

Designed to meet the most
demanding utility applications
• industrial
• contractor

"C"CAAJUN CUTTER"JUN CUTTER"
Mechanical TMechanical Tree Tree Trimmerrimmer

TSE Model TR-TSE Model TR-700700

• 115 HP Water Cooled Diesel
• Dielectric Certified Boom to 69KV
• FOPS & ROPS cab is standard
• Rubber encapsulated steel reinforced track.
• 2 PSI approximate ground pressure
• Three, independent, 24 inch high speed saws.
• 70' Cutting Height
• Capable of trimming on the move

TSE International, Inc.
5301 Shreveport-Blanchard Hwy
Shreveport, LA  71107

Toll Free: (800) 825-2402
Phone: (318) 929-2368  •  Fax: (318) 929-4853
WebSite: www.tse-international.com

The Versalift VO-43-I insulated aerial
lift has 47 ft. 10 in. of working height
while mounted on an 84-in. cab to axle
chassis which allows for easy maneu-
vering in tight places. The relatively
inexpensive and fuel efficient 17,500
GVWR chassis also allows for lower 
acquisition and operating costs.

TIME Manufacting Co – Versalift
Tel.: (254) 399-2100 

Web: www.timemfg.com

VVersaliftersalift
VO-43-IVO-43-I
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HERCULES INDUSTRIES, INC.
Manufacturer of Herculock Padlocks

P.O. Box 197 • Prospect, Ohio 43342

Phone: (740) 494-2628
Toll Free: 1-800-345-2590

Fax: (740) 494-2274
www.herculock.com

Solid Brass Padlocks
Assembled and Keyed
to Your Specifications

Trench, a world class bushing supplier, is now offering 
345 & 500 kV bushings from North America

• Shortest Lead Times
• Interchangeable
• Field Proven
• Meets IEEE/ANSI Stds.
• Custom Designs Available

The next time you need to replace a 345 or 500 kV bushing, contact
Trench and find our what customer service and reliable deliveries
really means!

Trench Limited
432 Monarch Avenue
Ajax, Ontario L1S 2G7
CANADA

Phone (905) 476-2665
Fax (905) 476-2671

www.trenchgroup.com

345 & 500 kV
Bushings

Rentals, Leases, Sales and Service!Rentals, Leases, Sales and Service!

UELC can provide your company 
with the utility equipment it needs! 

For over 35 years UELC has been able 
to provide its customers what they need,

whether its a 29'-100' bucket truck, 
a digger derrick, material handler, 

cable placer, or track vehicle! 

We offer only late-model 
quality equipment at UELC. 

For more information contact us at:
Toll Free: 1-800-558-0999! 
Web Site: www.uelc.com 

E-Mail: rent@uelc.com 

When you rent from UELC, 
you rent from the experts!

The Wireless Matrix Mobile Base Station

(MBS) is a roof-mounted unit that integrates

multiple antennas, processing and commu-

nications software, enabling real-time multi-

mode communication via Wireless Matrix’s

Wide Area Wireless service. It can host

embedded applications, and is GPS and AVL

capable.  

Partnered with the unit, the MBS MAP

system can track the deployment, position

and status of field service vehicles, provi-

ding reporting and alert functionality, and a

web-based graphical interface for monitoring

service fleet movements. 

www.wirelessmatrixcorp.com

12369-B, Sunrise Valley Dr.,  Reston  VA  20191

Tel.: 877-466-7266 • Fax: (703) 262-0380

New from Workrite 

Rated as the coolest, lightest and softest
flame-resistant apparel in a blind wear test,
our garments of CXP™ fabric – with
Nomex®IIIA as its foundation – provide ideal
arc and flash-fire protection with exception-
al all-day comfort. Superior durability, smart
appearance, and industry-leading quality
assure excellent value. Complies with all FR
workwear standards including, NFPA,
ASTM and OSHA.

800-521-1888 • www.workrite.com
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